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Soil Conservation District.

Major fieldwork for this soil survey was done in the period 1954-62. Soil names and descriptions
were approved in 1966. Unless otherwise indicated, statements in this publication refer to conditions in
the county in1962. This survey was made cooperatively by the Soil Conservation Service and the Michigan
Agricultural Experiment Station. It is part of the technical assistance furnished to the Lapeer County

Either enlarged or reduced copies of the soil map in this publication can be made by commercial
photographers, or they can be purchased on individual order from the Cartographic Division, Soil
Conservation Service, USDA, Washington, D.C. 20250.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains informa-

tion 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 Lapeer County are shown on
the detailed map at the back of this publication.
This map consists of many sheets made from
aerial photographs. Each sheet is numbered 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 belongs.

Finding and Using Information

The “Guide to Mapping Units” can be used
to find information. This guide lists all the soils
of the county in alphabetical order by map
symbol and gives the capability classification
and woodland suitability classification of each.
It also shows the page where each soil is
described and the page where the capability
unit and the woodland suitability group are
described.

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 degree of 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
discussions of the capability units and woodland
suitability groups.

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 habitat
in the section “Wildlife.”

Community plannmers and others can find, in
the section “Soil Properties that Affect Com-
munity Development,” information significant
in the choice of sites for building, for recrea-
tion, and for other uses related to community
development.

Engineers and builders can find, under the
heading “Engineering Uses of the Soils,” tables
that contain test data, estimates of soil proper-
ties, and interpretations of these soil properties
as they affect engineering 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,
and in the general information about the
county given at the beginning and end of the
publication.

Cover picture

Typical area in the Lapeer-Miami-Celina soil association
(association 9). Cropland is predominant, but small woodlots
are common.
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SOIL SURVEY OF LAPEER COUNTY, MICHIGAN

BY GUY H. EARLE, JR, SOIL CONSERVATION SERVICE

FIELDWORK BY GUY H. EARLE, Jr,, STANLEY D. ALFRED, WARREN W. STUDLEY, JAMES E. FEENSTRA, PAUL H. CAR-
ROLL, ROBERT L. BRYAN, AND WILLIE Z. BROCK, SOIL CONSERVATION SERVICE, AND LLOYD McKENZIE, THOMAS
W. PRIEST, AND B. L. ALLEN, MICHIGAN AGRICULTURAL EXPERIMENT STATION

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE
MICHIGAN AGRICULTURAL EXPERIMENT STATION

APEER COUNTY is in the southeastern part of
Michigan [(fig. 1], in what is commonly called the
Thumb Area of the State. The county is located within 50
miles of the metropolitan areas of Detroit, Flint, and Sagi-
naw. The city of Lapeer is the county seat and the main
commercial center for the county. The total area of Lapeer
County 1is 421,760 acres, or about 659 square miles. In
1960, nearly 42,000 people lived in the county. The climate
is favorable for the growth of most crops of the area, and
farming, mainly dairy farming, is still the prineipal in-
dustry. Small industries are located throughout the
county. Many residents of the county are employed out-
side the county by the automobile industry.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are in Lapeer County, where they are located, and
how they can be used. The soil scientists went into the
county knowing they likely would find many soils they
had already seen and perhaps some they had not. As they
traveled over the county, they observed 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 holes to ex-
pose soil profiles. A profile is the sequence of natural
layers, or horizons, in a soil; it extends from the surface
down into the parent material 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
those 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 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 charac-
teristics. Each soil series is named for a town or other
geographic feature near the place where a soil of that
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Figure 1.—Location of Lapeer County in Michigan.

series was first observed and mapped. Abscota and Boyer,
for example, are the names of two soil series. All the soils
in the United States having the same serles name are
essentially alike in those characteristics that affect their
behavior in the undisturbed landscape.

Soils of one series can differ in texture of the surface
soil and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such

1



2 SOIL SURVEY

differences, a soil series is divided into phases. The name
of a soil phase indicates a feature that affects manage-
ment. For example, Boyer loamy sand, 0 to 2 percent
slopes, 1s 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
photographs show woodlands, buildings, field borders,
trees, and other details that help in drawing boundaries
accurately. The soil map in 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 plan-
ning the management of farms and fields, & 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 domi-
nantly of a recognized soil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. One such
kind of mapping unit, the soil complex, is shown on the
soil map of Lapeer County.

A soil complex consists of areas of two or more soils,
so intricately mixed or so small in size that they cannot
be shown separately at the scale used for the soil map.
Each area of a complex containg some of each of the two
or more dominant soils, and the pattern and relative pro-
portions 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. Fabius-Wasepi sandy loams, 0 to 2
percent slopes, is an example.

In most areas surveyed there are places where the soil
material is so rocky, so shallow, or so severely eroded 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. Gullied land, sandy, is a land type in Lapeer
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
estimated 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 rangeland, 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 farm-
ers, agronomists, engineers, and others, then adjust the
groups according to the results of their studies and con-
sultation. Thus, the groups that are finally evolved reflect

up-to-date knowledge of the soils and their behavior
under present methods of use and management.

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in Lapeer County. A soil
association is a landscape that has a distinctive, propor-
tional pattern of soils. It 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 occur in 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, or 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 farming or other land use. Such a map is
not suitable for planning management of a farm or field,
because, ordinarily, the soils within any given association
differ in slope, depth, stoniness, drainage, and other char-
acteristics that affect management.

The 12 soil associations in Lapeer County are discussed
in the following pages. More detailed information about
the soils is given in the section “Descriptions of the
Soils.”

1. Roselms-Paulding association

Level to undulating, somewhat poorly drained to wvery
poorly drained soils that have a clay subsoil; on lake
plains

This association is in the northern part of the county,
in the vicinity of Silverwood. It covers about 3 percent
of the county.

The Roselms and Paulding soils are dominant. The
Roselms soils make up about 25 percent of the acreage,
and the Paulding soils 20 percent. Minor soils, mainly
Willette, Munuscong, and Belding, clay subsoil variant,
make up 55 percent.

The Roselms soils are on the slightly higher parts of
the undulating landscape, and the Paulding soils are in
the swales and in broader, slightly depressed areas
The soils of both these series are excessively wet, but

ie Roselms soils have better surface drainage and in-
ternal drainage than the Paulding soils. The Willette and
Munuscong soils occur in depressions scattered through-
out the association, and the Belding soils occupy scattered
positions at the slightly higher elevations.

Most of this association is farmed, in spite of severe
limitations. The soils are clayey, have poor tilth, are
excessively wet, and are difficult to drain artificially.
They dry out slowly in spring and after rain in other
seasons. Planting and harvesting are difficult because
farm machinery is likely to bog down. The water table
1s at or near the surface unless lowered by artificial drain-
age. Generally there is no erosion hazard.

The limitations for recreational and residential uses
are severe. The high water table and the clayey texture
of the soils hinder the construction of houses and streets
and the installation of utilities. Highways heave and
crack as a result of volume changes that take place as the
moisture content changes.
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Figure 2—Typical area in the Roselms-Paulding association. Da}:l'k-culored Paulding soils in the low areas, and Roselms soils in the
higher areas.

2. Carlisle-Lupton-Tawas association

Level, very poorly drained, peat and muck soils; on
plains and in depressions

This assoclation is in the eastern part of the county.
The largest area extends from Almont to North Branch
and is a quarter of a mile to a mile and a half wide. The
total area of this association is about 3 percent of the
county.

The Carlisle, Lupton, and Tawas soils are dominant.
The Carlisle soils make up about 55 percent of the acre-
age, the Lupton soils 20 percent, the Tawas soils 15 per-
cent, and minor soils, mainly Edwards, Spalding, and
Greenwood, about 10 percent.

In the Carlisle and Lupton soils, organic material ex-
tends to a depth of 42 inches or more; in the Tawas soils,
organic material extends to a depth of 12 to 42 inches
and is underlain with sand. The Edwards soils consist of
12 to 42 inches of muck over marl. The Spalding and
Greenwood soils, which are near the St. Clair County
line, consist of 42 inches or more of acid peat.

Large areas of this association have been cleared and
drained and are now cultivated intensively for vegetables
and lawn sod. The major limitations are a high water
table, low fertility, and hazards of frost, soil blowing,
and fire. Controlled artificial drainage is needed to make
intensive cropping practical. Specialized fertilization
programs are necessary because of micronutrient defi-

ciencies. Soil blowing and fire can cause serious losses.
Buffer strips, windbreaks, irrigation, and compaction of
the surface are among the means used to control erosion

The limitations for residential and recreational uses
are very severe. The high water table and the instability
of the oreanic soil material hinder the construction of
houses and streets and the installation of utilities.

3. Chelsea-Sloan-Cohoctah association

Lewel to undulating, well-drained soils that have a sand
and loamy sand subsoil, on owtwash plains; and level,
poorly drained soils that have a silt loam to fine sandy
loam subsoil, on flood plains

This association is in the northwestern part of the
county. It consists of flood plains and outwash plains on
either side of the Flint River. The flood plains are an
eighth of a mile to three quarters of a mile wide. The
river has cut into the sandy outwash plains to a depth of
20 to 30 feet and left a series of steep escarpments along
the outer edges of the flood plains. The total area of this
association is about 3 percent of the county.

The Chelsea, Sloan, and Cohoctah soils are dominant.
The Chelsea soils make up about 50 percent of the acre-
age, the Sloan soils 20 percent, the Cohoctah soils 10
percent, and minor soils, mainly Oshtemo, Granby,
Glendora, and Tawas, the remaining 20 percent.
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Figure 3.—Typical area in the Carlisle-Lupton-Tawas association. Windbreaks for control of erosion and open ditches for drainage
are typical of this association.

The sandy, well-drained Chelsea soils are on the out-
wash plains; the poorly drained Sloan and Cohoctah
soils are on the flood plains, which are characterized by
numerous depressions and abandoned river channels. Of
the minor soils, the well-drained Oshtemo soils are on the
outwash plains, the poorly drained Granby soils are in
depressions on the outwash plains, and the poorly drained
Glendora soils and the very poorly drained Tawas soils
are on the flood plains.

Most of the acreage of the Chelsea soils has been
farmed in the past, and some still is. Fence rows made of
old pine stumps are evidence that these terraces were
once covered with pine. Many areas have been refor-
ested, and some areas are idle. Low available water
capacity and low fertility are the major limitations for
farming.

The Sloan and Cohoctal soils are mainly in woods.
Excessive wetness, flooding in spring and after rain in
other seasons, and dissection by meandering streams limit
the use of these soils for crops. Some areas are used for
recreation, and some are idle.

The limitations of the Chelsea soils for residential and
recreational uses are no more than slight. These sandy
soils make good foundations for houses, streets, and high-
ways. For the Sloan and Cohoctah soils, periodie flooding
constitutes a severe limitation.

4. Capac-Belding-Brookston association

Level to gently sloping, somewhat poorly drained and
poorly drained soils that have a sandy loam to clay loam
subsoil; on till plains

Most of this association 1s in the northeastern part of
the county. Although the relief is mainly level to gently
sloping, there are steeper slopes next to the major drain-
ageways. The total area is about 11 percent of the county.

The Capae, Belding, and Brookston soils are dominant.
The Capac soils make up about 40 percent of the acreage,
the Belding soils 20 percent, and the Brookston soils 15
percent. Minor soils, mainly well-drained Marlette and
Menominee soils but including poorly drained Brecken-
ridge and very poorly drained Lupton soils, make up the
remaining 25 percent.

The Belding soils are at slightly higher elevations than
the Capac soils. The Brookston soils are in drainageways
and other slightly depressed locations.

The soils in this association are well suited to crops,
and most of the acreage is intensively farmed. Poor
drainage is the main limitation; the Brookston soils are
the most seriously limited. Water ponds in low places and
hinders farming operations in spring and after rain in
other seasons. Some areas lack outlets that can be used
for artificial drainage. In low areas, early frost is a haz-
ard to crops.
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Most areas of this association have severe limitations
for residential and recreational uses. A high water table
and poor surface drainage malke it diflicult to build houses
and streets and to install utilities. Frost heave is a hazard
to highways.

5. Capac-Blount-Kibbie association

Level to gently sloping, somewhat poorly drained soils
that have a dominantly clay loam to silt loam subsoil; on
till plains, outwash plains, and lake plains

The larger part of this association is in the northwest-
ern part of the county, north of the Flint River. A
smaller area is located in the northeastern part. Though
the relief is mainly level to gently sloping, there are
steeper slopes next to the major drainageways and several
small hilly areas next to the Tuscola County line. The
total area is about 8 percent of the county.

The Capae, Blount, and Kibbie goils are dominant. The
Capac soils make up about 30 percent of the acreage, the
Blount soils 25 percent, the Kibbie soils 15 percent, and
minor soils, mainly Pewamo and Brookston, the remain-
ing 30 percent.

The Capac soils are at slightly higher elevations than
the Blount soils and have a more undulating relief. The
Kibbie soils are level.

The soils of this association are well suited to crops
and most of the acreage is intensively farmed
Small woodlots are scattered throughout the association.
Iixcessive wetness and poor tilth are the main limitations
for farming. Many areas have been drained artificially,
but some areas have inadequate outlets and some have no
outlets.

The limitations for residential and recreational uses
are generally severe. Fixcessive wetness and slow runoff

make it difficult to build houses and streets and to install
utilities.

6. Conover-Blount-Brookston association

Level to gently sloping, somewhat poorly drained and
poorly drained soils that have a dominantly clay loam
subsoil; on till plains

This assoclation is in the southeastern quarter of the
county. The landscape is one of gently undulating slopes
broken by broad, shallow drainageways and depressions.
The total area is about 9 percent of the county.

The Conover, Blount, and Brookston soils are domi-
nant. The Conover soils make up about 55 percent of the
acreage, the Blount soils 15 percent, the Brookston soils
10 percent, and minor soils, mainly Kibbie, Locke, Nap-
panee, and Hoytville, the remaining 20 percent.

The Brookston soils are in the drainageways and de-
pressions, and the Conover and Blount soils are at the
slightly higher elevations. Small areas of the Kibbie and
Locke soils occur throughout the association. Scattered
areas of the Nappanee and Hoytville soils, totaling sev-
eral thousand acres, oceur north of the Belle River, near
Imlay City.

The soils of this association are well suited to crops,
and most of the acreage is farmed. Excessive wetness is
the main limitation. Many areas have been drained arti-
ficially, but some areas have inadequate outlets and some

have no outlets. Some of the areas not drained are still
in woods. Early frost is a hazard to crops in low spots.
The limitations for residential and recreational uses
are severe. Iixcessive wetness and slow runoff make it
difficult to build houses and streets and to install utilities.
Frost heave and wetness cause highways to break up.

7. Fabius-Wasepi-Mussey-Gilford associatlion

Level to gently sloping, somewhat poorly drained and
poorly drained soils that have a sandy loam to gravelly
clay loam subsoil; on outwash plains and lake plains

This association occurs along Cedar Creek and just east
of the city of Lapeer. It also occurs along Peters Drain,
Weaver Drain, and Columbus Drain, all of which are
among the streams that form the headwaters of the Cass
River. The level to gently undulating landscape is broken
with a few large depressions. The total area is about 2
percent of the county.

he Fabius, Wasepi, Mussey, and Gilford soils are
dominant. The Fabius and Wasepi soils, which are closely
intermingled, together make up about 50 percent of the
acreage, and the Mussey and Gilford soils, also closely
intermingled, together make up 25 percent. Minor areas
of the Tawas, Carlisle, Del Rey, Kibbie, Boyer, and Osh-
temo soils make up the remaining 25 percent.

The Fabius and Wasepi soils formed in water-deposited
loamy sand and sandy loam underlain with sand and
gravel. The Mussey and Gilford soils are on the lower
parts of the landscape. The minor soils are scattered.
Depressions near Cedar Creek are occupied by the Tawas
and Carlisle soils. On the lake plain around the city of
Lapeer are large areas of the somewhat poorly drained
Del Rey and Kibbie soils; these soils formed in lacus-
trine silt, fine sand, and silty clay loam and are finer
textured than the dominant soils of the association. The
well-drained Boyer and Oshtemo soils are on the highest
parts of the landscape.

Although the soils are excessively wet and low in fer-
tility, most of this association is farmed. Many areas are
drained artificially, but some, including most of the areas
of the Tawas and Carlisle soils, have inadequate outlets
or no outlets. Fairly extensive areas of poorly drained
soils that have not been drained artificially are in woods.

For the major part of this association, a high water
table constitutes a severe limitation for residential and
recreational uses. The minor Boyer and Oshtemo soils
have no more than slight limitations for such uses.

Gravel and sand suitable for commercial use can be
obtained from soils in this association. Gravel pits are
common.

8. McBride-Marlette association
Gently sloping to strongly sloping, well drained and
moderately well drained sous that have a sandy loam to
clay loam subsoil; on till plains and moraines
This association is in the north-central part of the
county, between Mill Creek and the sand plains along
the Flint River. The landscape includes small hilly areas
and steeper slopes next to major drainageways. The total
area of this association is about 10 percent of the county.
The McBride and Marlette soils are dominant. The
McBride soils make up about 35 percent of the acreage,
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Figure 4—Typical area in the Capac-Blount-Kibbie association. Most of this association is intensively farmed.

and the Marlette soils 35 percent. The minor soils that
make up the remaining 30 percent are mainly of the
Menominee, Belding, Locke, and Capac series but include
also poorly drained Barry soils and very poorly drained
Carlisle soils in depressions.

The McBride soils formed in sandy loam, and the
Marlette soils in loam. The Marlette soils are concen-
trated east of the Bottom Creek outwash plain.

Most of this association is farmed. The erosion hazard
is the main limitation for farming. Most farms include
some soils that are too strongly sloping to be used for
cultivated crops, and slope limits the use of farm machin-
ery in many areas. Also, some of the minor soils are too
wet to be suitable for crops. Many farms have small
woodlots.

The limitations for residential and recreational uses
are slight to severe, depending on the slope. The soil
material makes good foundations for houses, streets, and
highways, but construction on the strongly sloping soils
is difficult.

9. Lapeer-Miami-Celina association

Gently sloping to strongly sloping, well drained and
moderately well drained soils that have a dominantly
loam to clay loam subsoil; on till plains and moraines

This association is in the southern half of the county.
It extends from Almont northward past Imlay City and

northwestward through Lapeer to Columbiaville. The
landscape includes small hilly areas and steeper slopes
next to the major drainageways. The total area of this
association is about 20 percent of the county.

The Lapeer, Miami, and Celina soils are dominant. The
Lapeer soils make up about 20 percent of the acreage,
the Miami soils 15 percent, and the Celina soils 15 per-
cent. The minor soils that make up the remaining 50
percent. are mainly of the Sisson, Tuscola, and Locke
series but include poorly drained Colwood and Sebewa
soils in small depressions.

The Lapeer soils formed in sandy loam, and the Miami
and Celina soils in loam.

The soils in this association are fairly well suited to
crops. Most of the acreage is cultivated, but woodlots of
less than 40 acres are common. The erosion hazard is the
main limitation for farming. Most farms include soils
that are too strongly sloping to be used for cultivated
crops, and slope limits the use of farm machinery in
many arveas. Some of the minor soils are too wet to be
suitable for crops.

The limitations for residential and recreational uses
are slight to severe, depending on the slope. The soil
material makes good foundations for houses, streets, and
highways, but construction on the strongly sloping soils
is difficult. Northwest of Lapeer are numerous small
lakes, which give the area potential for recreational uses.
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Figure 5—Typical area in the Miami-Celina-Morley association. Because of the slope, erosion is prevalent.

10. Miami-Celina-Morley association

Gently sloping to strongly sloping, well drained and
moderately well drained soils that have a clay loam and
clay subsoil; on (ill plains and moraines

This association is in the southwestern corner of the
county. The landscape, predominantly one of rounded
landforms, includes small hilly areas, small depressions,
and lakes. The total area of the association is about 9
percent of the county.

The Miami, Celina, and Morley soils are dominant. The
Miami soils make up about 25 percent of the acreage, the
Celina soils 20 percent, and the Morley soils 20 percent.
The remaining 35 percent consists mainly of Blount soils,
poorly drained Pewamo soils, and very poorly drained
Houghton soils. The Pewamo and Houghton soils are in
depressions.

The Miami, Celina, and Morley soils formed in loam,
clay loam, and silty clay loam.

The hazard of erosion is the main limitation for farm-
ing In many parts of the association, the slopes
are too short and too irregular for contour farming,
which would help to control erosion. Many of the
strongly sloping areas that were cropped in the past are
now 1idle, or are used for pasture or hay, or have been
reforested. Woodlots less than 40 acres in size occur
locally.

The limitations for residential and recreational uses
are slight to severe, depending on the slope. The soils are
fair to good as foundation material for houses, streets,
and highways, but construction on the strongly sloping
soils is difficult.

412-400—71—2

11. Boyer-Montcalm-McBride association
Gently sloping to wery steep, dominantly well-drained
soils that have a loamy sand to sandy clay loam subsoily
on outwash plains, till plains, and moraines

This association occupies several areas in the northern
half of the county. The gently sloping to very steep land-
seape th‘. 6)]includes lakes and small depressions. The
total area 1s about 12 percent of the county.

The Boyer, Montealm, and McBride soils are domi-
nant. The Boyer soils make up about 35 percent of the
acreage, the Montcalm soils 15 percent, and the McBride
soils 15 percent. The minor soils that make up the re-
maining 35 percent are mainly of the Wasepi and Ubly
series but include poorly drained Gilford and very poorly
drained Tawas soils.

The Boyer soils are underlain with sand and gravel.
The Montcalm soils consist of loamy sand and sand, and
the McBride soils of sandy loam and loam. The minor
Wasepi soils are somewhat poorly drained, and the Ubly
soils are well drained to moderately well drained.

The larger part of this association has severe limita-
tions for farming. Many areas are too steep, too droughty,
or too wet to be suitable for crops. The short, irregular
slopes malke it difficult to build terraces or to farm on the
contour. Large acreages are in woods. Generally, only the
least sloping areas are used for crops. Livestock and
forage crops are the principal farm products. Other areas
that were once used for crops are now reforesting
naturally.

The limitations for residential and recreational uses
are slight to severe, depending on the slope. The Boyer
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Figure 6.—Typical area in the Boyer-Montcalm-MeBride association. Deansville Moraine in the background.

soils are good foundation material for houses, streets, and
highways, but construction is difficult where the slopes
are steep.

The Boyer soils are sources of sand and gravel.

12. Boyer-Miami-Lapeer association

Gently sloping to very steep, well-drained soils that have
a sandy loam to clay loam subsoil; on outwash plains, till
plains, and moraines

This association is in the southern part of the county.
The hilly landseape includes lakes and small depressions.
The total area of the association is about 10 percent of
the county.

The Boyer, Miami, and Lapeer soils are dominant. The
Boyer soils make up about 25 percent of the acreage, the
Miami soils 20 percent, and the Lapeer soils 15 percent.
The minor soils that make up the remaining 40 percent
are mainly of the Spinks series but include poorly
drained Brookston and Gilford soils and the very poorly
drained Carlisle soils in depressions.

The Boyer, Miami, and Lapeer soils all formed in
glacial material. The Boyer soils are underlain with sand
and gravel, the Miami soils with loam, and the Lapeer
soils with sandy loam.

Large acreages in this association were once used for
crops but are now idle, or are used for pasture or hay, or
are reforesting naturally. Many areas are in woods. Culti-

vated crops are grown only on the least sloping parts.
Livestock and forage crops are the principal farm prod-
ucts. The Boyer soils are droughty, and all the major
soils are limited by an erosion hazard.

The limitations for residential and recreational uses
are slight to severe, depending on the slope. The Boyer
soils are good foundation material for houses, streets, and
highways, but construction on the steep soils is difficult.

The Boyer soils are sources of sand and gravel.

Descriptions of the Soils

In this section the soil series and mapping units of
Lapeer County are described. The acreage and the pro-
yortionate extent of each mapping unit are given in

_a e 1

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

Itach 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
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scientists, engineers, and others can use as a bagis 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. The Gullied land
units are examples. Such mapping units are described in
this section, along with the soil series and the soil 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, which is at the back
of this publication. In parentheses at the end of each

9

soil description are the symbols that identify the capabil-
ity unit and the woodland suitability group in which the
mapping unit has been placed. The “Guide to Mapping
Units,” at the back of this publication before the detailed
soil map, 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 and that for the woodland suitability
group for each mapping unit, and the number of the
page on which each of these groupings is described.

Technical terms used in describing the soils are defined

in the Glossary.

TaBLE 1.—Approximate acreage and proportionate extent of soils

Soil Acres | Percent Soil Acres | Percent
Abscota loamy sand . .. _____ S 174 (1) {| Dryden sandy loam, 0 to 2 percent slopes . __ 991 .2
Adrian muek_______. . ___ 1, 637 0.4 || Dryden sandy loam, 2 to 6 pcreent slopes_____ 2, 088 .5
Alcona sandy loam, 0 to 2 percent slopes_. _____ 391 .1 || Edwards muek__ . __ 5, 963 1.4
Alcona sandy loam, 2 to 6 percent slopes______ 442 .1 || Fabius-Wasepi sandy loams, 0 to 2 percent
Alcona sandy loam, 6 to 12 percent slopes.____ 101 ® slopes_ . 6, 575 1.6
Algansee sandy loam . _____________________ 581 . 1 || Fabius-Wasepi sandy loams, 2 to 6 percent
Allendale loamy sand, 0 to 2 percent slopes____ 306 .1 slopes__ 1, 536 .4
Allendale loamy sand, 2 to 6 percent slopes____ 234 . 1 || Fox sandy loam, 0 to 2 percent slopes_________ 483 .1
Au Gres loamy sand, 0 to 6 percent slopes_____ 964 . 2 ! Fox sandy loam, 2 to 6 percent slopes.________ 1, 654 .4
Au Gres loamy sand, loamy substratum, 0 to 2 Fox sandy loam, 6 to 12 percent slopes, moder-
percent slopes_._ .. _______. 171 @ ately eroded . _____ . ____________ 844 .2
Barry loam_ _______ . _____.__. 950 .2 || Gilford sandy loam____ .. ... ______.___ 1,140 .3
Belding sandy loam, 0 to 2 percent slopes._.___| 4, 655 1.1} Glendoraloam______._ _______ [, 2, 545 .6
Belding sandy loam, 2 to 6 pereent slopes_ - _ 2, 909 e Yranby loamy sand._____ ... _____________ 2, 806 L7
Belding sandy loam, clay subsoil variant, 0 to 2 Granby loam_ _ .. ____ . _________________ 315 .1
pereent slopes.________________________..__ 612 .1 Gravel pits._ . ._____ RSP 735 .2
Belding sandy loam, clay subsoil variant, 2 to 6 Gullied land, sandy ... _________.___ 47 ®
percent slopes_ ... _______.___.____ 407 .1 || Gullied land, loamy - - __________________ 142 Q]
Bervilleloam_____ . ________________ 817 .2 |l Houghton mueK_._ ... . ___.___________ 5, 147 1.2
Blount loam, 0 to 2 percent slopes__ .. _______ 7, 506 1.8 || Hoytville silt loam . _ - ___________ 811 .2
Blount loam, 2 to 6 percent slopes_. ... __ 6, 775 1. 6 || Hoytville silty elay loam_ - _____.____ 1,907 .5
Blount loam, 2 to 6 percent slopes, moderately ‘ Tosco loamy sand, 0 to 2 percent slopes___ . __ 1,791 !
eroded____________________ .. 800 . 2 |l Kibbie loam, 0 to 2 percent slopes____________ 5,954 1.2
Borrow pits_.__ . 103 ® H Kibbie loam, 2 to 6 pereent slopes_______ 1, 967 -5
Boyer loamy sand, 0 to 2 percent slopes__.__..| 3, 732 -9 || Lapecr sandy loam, 0 to 2 percent slopes______ 1, 084 .3
Boyer loamy sand, 2 to 6 percent slopes_______ 8, 6565 2. 0 || Lapecr sandy loam, 2 to 6 percent slopes..____ 9, 486 2.3
Boyer loamy sand, 6 to 12 percent slopes__..___ 4,293 1. 0 || Lapeer sandy loam, 2 to 6 pereent slopes, mod-
Boycer loamy sand, 12 to 18 percent slopes___..| 3,405 .8 erately eroded. - ________________ . 2, 166 .5
Boyer loamy sand, 18 to 25 percent slopes_____| 2, 222 .5 || Lapeer sandy loam, 6 to 12 percent slopes_ ____ 1, 342 .3
Boyer loamy sand, 25 to 50 percent slopes_____ 2,237 .5 || Lapecr sandy loam, 6 to 12 percent slopes, mod-
Boyer sandy loam, 0 to 2 percent slopes_______ 520 .1 erately eroded .. _ . _______________________ 3, 356 .8
Boycer sandy loam, 2 to 6 percent slopes_.______ 2, 339 .6 || Lapecr sandy loam, 6 to 12 percent slopes,
Boyer sandy loam, 6 to 12 percent slopes.___.._ 1, 333 .3 severely eroded_ _ .. __________ . ________ 380 .1
Boyer sandy loam, 12 to 18 percent slopes_____ 374 .1 |l Lapeer sandy loam, 12 to 18 percent slopes,
Brady loamy sand, 0 to 2 percent slopes_._.____ 1, 338 .3 moderately eroded ... _____________________ 1,377 . 3
Brady loamy sand, 2 to 6 percent slopes._.____ 533 . 1 || Lapeer sandy loam, 12 to 18 percent slopes,
Breckenridge sandy loam. .- __.___ . _______ 1, 850 .4 severely eroded_ __ . __ . _________________ 734 .2
Brevort loamy sand_________ [ 833 .2 || Lapeer sandy loam, 18 to 25 percent slopes,
Brookstonloam. . _______. . ____ 10, 243 2.4 moderately eroded ._______________________ 503 .1
Capac fine sandy loam, 0 to 2 percent slopes___| 9, 803 2. 3 || Lapecr sandy loam, 18 to 25 percent slopes,
Capac fine sandy loam, 2 to 6 percent slopes___| 18, 045 4.3 severely croded . __ _______________________ 189 M
Carlisle muck .. .. 17, 205 4. 1 || Lapeer sandy loam, 25 to 60 percent slopes___ 477 .1
Celina loam, 0 to 2 percent slopes______ U, 2, 163 .5 !| Lenawce silty elay loam_________________ 907 L2
Celina loam, 2 to 6 percent slopes____________ 12, 329 3.2 ) Linwood muck - _________ . _____________ 2, 808 .7
Celina loam, 2 to 6 percent slopes, moderately Locke sandy loam, 0 to 2 percent slopes_______ 4, 137 1.0
eroded ____________________ e 2,613 .6 || Locke sandy loam, 2 to 6 percent slopes_____ .. 4, 187 1.0
Cerescoloam_ _ _ . ____ ... ______. 554 1 || Lupton muek oo 5, 194 1.2
Chelsca loamy sand, 0 to 6 percent slopes_ . __ 8, 244 2.0 || Macomb sandy loam, 0 to 2 percent slopes____ 883 .2
Chelsea loamy sand, 6 to 12 pereent slopes____| 1, 862 .4 || Macomb sandy loam, 2 to 6 percent slopes____| 1,205 .3
Chelsea loamy sand, 12 to 18 percent slopes_ __ 909 L2l Madeland___ 184 ©)
Cohoctah loam___...________ .. . __. 1, 806 . 4 || Mancelona loamy sand, moderately fine sub-
Colwood loam . ___._ . ___________ 5, 129 1.2 stratum, 0 to 6 percent slopes_____._________ 1, 052 .2
Conover loam, 0 to 2 percent slopes___________ 10, 903 2.6 || Mancelona loamy sand, modcrately fine sub-
Conover loam, 2 to 6 percent slopes__.____.____ 13, 467 3.2 stratum, 6 to 12 percent slopes, moderately
Del Rey silt loam, 0 to 2 percent slopes_______ 1, 794 .4 eroded._ _ . 222 .1
Del Rey silt loam, 2 to 6 percent slopes______. 704 . 2 || Marlette sandy loam, 0 to 2 percent slopes_ ___ 468 .1

See footnote at end of table,
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TaBLE 1.—Approzimate acreage and proportionate extent of soils—Continued

Soil Acres | Percent Soil Acres | Percent
Marlette sandy loam, 2 to 6 percent slopes____| 4, 749 1. 1 || Moutealm loamy sand, 0 to 2 pereent slopes___ 843 .2
Marlette sandy loam, 2 to 6 pecreent slopes, Montcalm loamy sand, 2 to 6 percent slopes_.__| 3, 283 .8
moderately croded ... ___ . __________ 4, 292 1.0 || Montealm loamy sand, 6 to 12 pereent slopes._| 1, 527 .4
Marlette sandy loam, 6 to 12 percent slopes.___ BEY . 1} Montealm loamy sand, 12 to 18 percent slopes_ 596 .1
Marlette sandy loam, 6 to 12 percent slopes, Montcalm loamy sand, 18 to 25 percent slopes. 571 .1
moderately eroded__.. . _______________ 4, 085 1. 0 || Montcalm loamy sand, 25 to 50 percent slopes_ 918 .2
Marlette sandy loam, 6 to 12 percent slopes, Montealm sandy loam, 0 to 2 percent slopes__ 363 .1
severely eroded . . ___.__ 331 . 1, Montealm sandy loam, 2 to 6 percent slopes___ 581 .1
Marlette sandy loam, 12 to 18 percent slopes, Morley loam, 2to 6 pereent slopes.____.. | 2,480 .6
moderately eroded__..._ ... __________ 739 .2 || Morley loam, 2 to 6 percent slopes, modcrately
Marlette sandy loam, 12 to 18 percent slopes, eroded . . __ ... 2, 597 .6
severely croded_ . ________________________ 224 . 1 || Morley loam, 6 to 12 percent slopes.._____.._ 323 .1
Marlette sandy loam, 18 to 25 percent slopes, Mor lcy]omn 6 to 12 percent slopes, modemtely
modcrately eroded__._____________ . ______ 282 .1 eroded. . . ____________..__ 1, 597 .4
Marlette sandy loam, 25 to 60 percent slopes, Morley loam, 12 to 18 percent slopes, moder-
moderately croded. . ____________________ 142 ©) ately eroded . ___________________________ 367 .1
Matherton loam, 0 to 2 pereent slopes_ - _ ... __ 315 .1 || Morley clay loam, 6 to 12 percent slopes, se-
Matherton ]oam, 2 to 6 percent slopes_ _ - __ 110 ® verely eroded_ . ____________ . ________._ 442 .1
MeBride loamy sand, 2 to 6 percent slopes_ ___ 433 .1 || Morley clay loam, 12 to 18 percent slopes, se-
MecBride loamy sand, 2 to 6 percent slopes, verely eroded . - ________._.___ 383 .1
modcrately eroded..._____________.________ 188 (1y || Morley clay loam, 18 to 25 percent slopes, sec-
MeBride loamy sand, 6 to 12 percent slopes, verely eroded . ______ . _________.___ 234 .1
moderately eroded________________________ 564 .1 || Munuscong sandy loam_ ... _________._.._ 133 ®
MeBride sandy loam, 0 to 2 percent slopes____1 1, 061 .3 || Mussey-Gilford sandy loams___.._____.________ 4,051 1.0
MeBride sandy loam, 2 to 6 pereent slopes____| 8 766 2.1 || Nappanee loam, 0 to 2 percent slopes_..______._ 1, 658 .4
MecBride sandy loam, 2 to 6 pcrecent slopes, Nappance loam, 2 to 6 percent slopes_ . ______ 829 .2
moderately eroded. . __________ . ________ 4, 357 1. 0 || Nappanee silty clay loam, 0 to 2 percent slopes_ _ 528 .1
MeBride sandy loam, 6 to 12 pcreent Nappanee silty clay loam, 2 to 6 percent slopes,
slopes. o ___.. 806 .2 moderately eroded . ______________ 465 .1
MeBride sandy loam, 6 to 12 percent slopes, Oshtemo sandy loam, 0 to 2 percent slopes____ 245 At
moderately eroded. ... __________.______ 3,591 .9 || Oshtemo sandy loam, 2 to 6 percent slopes_ .. __ 837 .2
MeBride sandy loam, 6 to 12 pereent %1013(\5 ‘| Oshtemo sandy loam, 6 to 12 percent slopes...- 222 1
severely eroded . ___._..__ 243 .1 Owosso sandy loam, 0 to 2 percent slopes______ 474 .1
MeBride sandy loam, 12 to 18 percent Owosso sandy loam, 2 to 6 percent slopes______ 1, 542 .4
slopes_ _ . 404 . 1 || Owosso sandy loam, 6 to 12 pereent slopes_____ 217 .1
MecBride sandy loam, 12 to 18 percent slopes, Owosso sandy loam, 6 to 12 pecreent slopes,
moderately eroded_____________________._ 795 .2 moderately eroded . ___________. S 264 .1
MecBride sandy loam, 12 to 18 percent alopes Pauldingelay . _______________ 2, 53¢ .6
severely eroded__ . __________.____________ 329 .1 || Pewamoloam____ . _________._..__ 6, 101 .4
MeBride sandy loam, 18 to 25 percent slopes, Pewamo clay loam_____ . _________ 588 .1
moderately eroded_ . ____._____________. 240 .1 i Pinconning loamy sand_________________._____ 348 1
MeBride sandy loam, 25 to 60 percent Richter sandy loam, 0 to 2 percent slopes_____ 1, 084 .3
slopes_ - . 692 . 2 || Richter sandy loam, 2 to 6 percent slopes_____ 320 .1
Menominee loamy sand, 0 to 2 percent slopes__| 1, 393 . 3 || Rosclms clay loam, 0 to 2 percent slopes__ ____ 2, 503 .6
Menominee loamy sand, 2 to 6 percent slopes__| 4, 709 1.1 || Roselms clay loam, 2 to 6 percent slopes_ . ____ 545 .1
Menominee loamy sand, 6 to 12 percent slopes_] 1, 257 . 3 || Roselms clay loam, 2 to 6 percent slopes, mod-
Menominee loamy sand, 12 to 18 percent slopes_ 165 Q) erately ecroded . . . ______________________ 195 ®
Metamora sandy loam, 0 to 2 percent slopes. - 547 .1 || St. Clair silty clay loam, 2 to 6 percent slopes,
Mectamora sandy loam, 2 to 6 percent slopes._ - 448 .1 moderately eroded . ____ . ______ 181 ®
Miami loam, 2 to 6 pereent slopes_ o ____ 7,412 1. 8 ;; St. Clair silty clay loam, 6 to 12 percent slopes,
Miami loam, 2 to 6 pereent slopes, moderately moderately eroded_______________ .. _____ 241 .1
eroded_ _ ... 5, 441 1.3 || Sebewa loam._ o 2, 266 .5
Miami Ioam, 6 to 12 percent slopes_________.._ , 850 .4 || Sisson very fine sandy loam, 2 to 6 puwut
Miami loam, 6 to 12 percent slopes, moderately slopes_. . 222 Rt
eroded_ _ . ________________ . _____________ 8, 890 2.1 || Sisson very fine sandy loam, 2 to 6 percent
Miami loam, 12 to 18 percent slopes_.________ 1, 081 .3 slopes, moderately eroded - ___________.___ 412 .1
Miami loam, 12 to 18 percent slopes, moder- | Sisson very fine sandy loam, 6 to 12 percent
ately eroded_ __ ___ _________ .. _______ 2, 347 ) slopes_ o 147 ®
Miami loam, 18 to 25 percent slopes_ . _____ 416 .1 || Sisson very finc sandy loam, 6 to 12 pmcent
Miami loam, 18 to 25 percent slopes, moder- slopes, moderately eroded . . _____________ 323 .1
ately eroded_ _ ____ __ . _______.____ 603 L1 || Sloanloam____ . _______ 2, 870 .7
Miami loam, 25 to 60 percent slopes_ _________ 1, 201 . 3 || Spalding-Greenwood peats____ . ___._____ 1, 157 .3
Miami loam, 25 to 60 percent slopes, moder- Spinks loamy sand, 0 to 2 percent slopes_____. 413 .1
ately er 0ded. . 182 @ Spinks loamy sand, 2 to 6 percent slopes_____. 1, 818 .4
Miami clay loam, 6 to 12 percent slopes, severdv Spinks loamy sand, 6 to 12 percent slopes_ . ___ 994 .2
eroded_ _ _______________ L ___. 2, 665 . 6 || Spinks loamy sand, 12 to 18 percent slopes__ 803 .2
Miami elay loam, 12 to 18 percent slopes, se- Spinks loamy sand, 18 to 25 percent slopes____ 335 .1
verely eroded____________________________ 2, 369 . 6 || Spinks loamy sand, 25 to 50 percent slopes. ___ 156 ®
Miami clay loam, 18 to 25 percent slopes, sc- Tawasmuek ______________________________ 4, 345 1.0
verely eroded_ .. _________ 1, 035 .2 || Tedrow loamy sand, 0 to 2 percent slopes_____ 820 .2
Miami clay loam, 25 to 60 percent slopes, se- Tedrow loamy sand, 2 to 6 percent slopes_____ 183 ®
verely eroded_ __ __ ____________________.___ 299 .1 || Tonkey fine sandy loam_______________.______ .2

See footnote at end of table,
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TaBLE 1.—Approzimate acreage and proportionate extent of soils—Continued

i

Soil \ Acres Percent Soil Acres | Percent

Tuscola very fine sandy loam, 0 to 2 percent Wasepi loamy sand, 0 to 2 percent slopes__.___ 860 .2

slopes . 304 1 || Wasepi loamy sand, 2 to 6 percent slopes____ 1, 159 .3

Tusco  very fine sandy loam, 2 to 6 percent Willette muek . ___ 969 .2

SLOPeas - o 1, 209 3 Misecllancous. .- ___________ 2,993 .7

Ubly sandy loam, 0 to 2 percent slopes_.___..___ 122 ® _——

Ubly sandy loam, 2 to 6 pereent slopes__.__ . __ 320 1 Total 421, 760 100. 0
Warnersmuck and marl__ . _________._ 325 1

! Less than 0.05 percent.

Abscota Series

The Abscota series is made up _of well-drained, nearly
level soils that formed on flood plains in loamy sand and
sand deposited by floodwater.

In a typical profile, the surface layer is very dark
grayish-brown loamy sand about 10 inches thick. The
underlying material consists of dark grayish-brown and
brown, very friable to loose loamy sand and light
yellowish-brown, stratified, loose loamy sand and sand.

The available water capacity is low, and permeability
is rapid.

Flooding in spring and lack of moisture in summer are
the major limitations. Floods seldom occur after May.

Most areas of Abscota soils are in woods. Some small
fields are farmed, and some are used for native pasture.

Typical profile of Abscota loamy sand :

Ap--0 to 10 inches, very dark grayish-brown (10YR 3/2)
loamy sand; moderate, fine, granular structure; very
friable; moderately high in organic-matter content;
slightly acid; abrupt, smooth boundary.

C1—10 to 15 inches, dark grayish-brown (10YR 4/2) loamy
sand ; weak, medium, granular structure; very fri-
able; mildly alkaline; gradual, wavy boundary.

C2—15 to 28 inches, brown (10YR 4/3) loamy sand; single
grain; looge; mildly alkaline; gradual, wavy
boundary.

C3—28 to 42 inches -, light yellowish-brown (10YR 6/4),
stratified loamy sand and sand; single grain; loose;
caleareous.

The color of the A horizon is dark grayish brown or dark
gray in some arcas, and in small areas the texture is sandy
loam. Layers of silt loam, fine sandy loam, and gravelly loam,
lIess than 4 inches thick, are present locally.

Abscota soils formed in material similar to that in which
Algansee and Glendora soils formed, but they are brighter
colored and less mottled than those soils. They are coarser
textured and less mottled than Ceresco soils.

Abscota loamy sand (0 to 2 percent slopes) (Ab).—This
soil is on the flood plains of rivers and large streams
throughout the county. In a few areas its surface layer
is dark grayish-brown sandy loam. Small areas are gently
sloping. Included in mapping were areas of Algansee and
Glendora soils in former stream channels. These included
soils are less well drained than Abscota soils; they dry
out slowly in spring and after rain.

Flooding early in spring and lack of sufficient moisture
during summer are the major limitations of this Abscota
soil.

Most of the acreage is in woods. Small areas are used
for corn, for forage crops, or for pasture. (Capability
unit IVs—4 (L-4a); woodland suitability group O)

Adrian Series

The Adrian series is made up of dark-colored, very
poorly drained, organic soils that occur in swampy areas
on lake plains and in drainageways. These soils formed
mainly from reeds, sedges, and grass. They are underlain
with sand at a depth of 12 to 42 inches.

In a typical profile, the surface layer is very dark
brown muck about 12 inches thick. Below the surface
layer is yellowish-brown, friable, fibrous peat that ex-
tends to a depth of about 30 inches. Below this is gray,
loose sand.

Natural fertility is low; the supplies of phosphorus,
potassium, and micronutrients are deficient. The available
water capacity is high. Permeability is rapid. Runoff is
very slow or ponded. The water table is at or near the
surface unless lowered by artificial drainage.

Most large areas are drained and farmed. Truck crops
and sod are suitable crops. The smaller areas are in woods
made up mainly of elm, soft maple, swamp white oak,
and white-cedar.

Typical profile of Adrian muck:

1—0 to 12 inches, very dark brown (10YR 2/2) muck; weak,
fine, granular structure; friable; neutral; clear,
wavy boundary.

212 to 30 inches, yellowish-brown (10YR 5/4), fibrous peat;
massive; friable; neutral; abrupt, smooth boundary.

IIC—30 to 42 inches 4, gray (10YR 6/1) sand; single grain;
loose; mildly alkaline,

The color of the uppermost layer is black or very dark gray-
ish brown in places. In gome areas the second layer con-
gists of muck or peaty muck. The organic material is 12 to
42 inches thick. In reaction, it ranges from medium acid to
mildly alkaline but is dominantly slightly acid or neutral. The
texture of the IIC horizon is loamy sand in some areas.

Adrian soils are more fibrous than Tawas soils, and they
have a thinner layer of organic material than either Green-
wood or Houghton soils. They have coarser textured underly-
ing material than Linwood or Willette soils.

Adrian muck (0 to 2 percent slopes) (Ad).—This soil
occurs in swampy depressions on lake plains and in drain-
ageways throughout the county. In places the surface
layer is black rather than dark brown.

Excessive wetness is the main limitation for farming.
Farm machinery bogs down easily when the soil is wet,
and all farming operations are hampered. If the water
table is lowered too much, the organic material settles.
Low fertility, a hazard of soil blowing, and a hazard of
frost damage, particularly in low spots, are added

limitations.
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If this soil is artificially drained, adequately fertilized,
and protected against blowing, many short-season, frost-
resistant truck crops can be grown. The large areas are
farmed, and the small areas are in woods. (Capability
unit IVw-5 (M/4c); woodland suitability group J)

Alcona Series

The Alcona series is made up of well drained and mod-
erately well drained, level to sloping soils on outwash
plains and moraines in the northern part of the county.
These soils formed in water-laid material of sandy loam
and loamy sand texture. In some places this material in-
cluded layers of silt and fine sand also.

In a typical profile, the surface layer is dark grayish-
brown sandy loam about 9 inches thick. The subsoil 1s
about 17 inches thick. The upper 10 inches is dark
yellowish-brown, friable sandy loam, and the lower 7
nches is yellowish-brown, friable heavy sandy loam. Be-
ginning at a depth of about 26 inches are layers of
strong-brown and pale-brown, very friable sandy loam
and loamy fine sand.

Fertility is moderate. Water is absorbed readily, and
runoft is slow to medium, depending on the slope. Never-
theless, the available water capacity is only moderate, and
crops lack sufficient moisture during prolonged dry
periods. Permeability is moderate.

Corn, small grain, forage crops, and pasture are the
common crops. Oak, aspen, and sugar maple are the com-
mon kinds of trees. White pine grows In a few areas.

Typical profile of an Alcona sandy loam:

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) sandy
loam; moderate, fine, granular structure; friable;
slightly acid; abrupt, smooth boundary.

Bir—9 to 19 inches, dark yellowish-brown (10YR 4/4) sandy
loam; moderate, medium, subangular blocky struc-
ture; friable; medium acid; clear, wavy boundary.

B’t—19 to 26 inches, yellowish-brown (10YR 5/6) heavy sandy
loam; moderate, fine, subangular blocky structure;
friable; medium acid; gradual, wavy boundary.

ITC1—26 to 44 inches, strong-brown (7.5YR 5/6), stratified
sandy loam and loamy fine sand; massive; very fri-
able; slightly acid; gradual, wavy boundary.

I1C2—44 to 65 inches -, pale-brown (10YR 6/3) loamy fine
sand and light sandy loam ; single grain or massive;
loose to very friable; slightly acid.

The color of the Ap horizon is dark brown or brown in
some areas. In areas not yet cultivated, there is a very dark
grayish-brown Al horizon and a brownish-gray A2 horizon,
each 1 to 3 inches thick. In some places a grayish-brown
layer 1 to 3 inches thick lies between the Bir and the B’t
horizons. Thin layers of silt loam and loamy fine sand occur
in the lower part of the B horizon in some areas. The reac-
tion of the A and B horizons ranges from medium acid to
slightly acid. The thickness of the A and B horizons com-
bined ranges from 24 to about 42 inches. The reaction of the
IIC horizon ranges from slightly acid to mildly alkaline.

Alcona soils have a coarser textured B horizon than either
Sisson or Tuscola soils. They are finer textured than Mont-
calm soils, and they lack the alternate A’2 and B’2 horizons
that are characteristic of Montcalm soils. Alcona soils lack
the gravel that is characteristic of Boyer soils.

Alcona sandy loam, 0 to 2 percent slopes (AlA).—This
soil is on outwash plains in the northern part of the
county. Locally, areas of gently sloping Alcona soils were
included with this level soil in mapping.

A shortage of available water in dry years is the main
limitation for farming.

Nearly all of this soil is farmed. Corn and small grain
are important crops. (Capability unit IIs-2 (3a) ; wood-
land suitability group A)

Alcona sandy loam, 2 to 6 percent slopes (AB).—This
soil is on outwash plains and low moraines in the north-
ern part of the county. The slopes are generally uniform
and are medium to long in length. Small areas of level
Alcona soils were included in mapping.

Trosion is a hazard if row crops are grown where the
slope 1s more than 3 percent. In some years the supply of
available water is inadequate for optimum growth of
Crops.

l\Pearly all of this soil is farmed. Corn and small grain
are important crops. (Capability unit ITe-3 (3a); wood-
land suitability group A)

Alcona sandy loam, 6 to 12 percent slopes {(AIC).—This
soil occurs as a few small areas on moraines in the north-
ern part of the county. It has uniform, short to medium-
length slopes. Included in mapping were small areas of
moderately eroded Alcona soils on the crests of slopes.
The surface layer of these eroded soils is lighter colored
than that of the surrounding uneroded soil. Also included
were small areas of less sloping Alcona soils.

The hazard of erosion is the main limitation for farm-
ing. A shortage of moisture in some years is also a
limitation.

This soil is farmed. Corn, small grain, and forage crops
are the common crops. (Capability unit I1le-6 (3a);
woodland suitability group A)

Algansee Series

The Algansee series is made up of somewhat poorly
drained, level soils that occur on the flood plains of the
rivers and larger streams. These soils formed in loamy
sand and sand that was deposited by floodwater.

In a typical profile, the surface layer is very dark
grayish-brown sandy loam about 12 inches thick. Below
the surface layer, and extending to a depth of about 42
inches, i1s dark grayish-brown or grayish-brown, very
friable loamy sand and loose sand mottled with yellowish
brown and dark yellowish brown. )

Fertility is low, permeability is rapid, the available
water capacity is low, and runoff is slow. Flooding is
likely early in spring, and the water table is seasonally
high. i )

Most areas of Algansee soils, and especially most of
those next to the Flint River, are in woods.

Typical profile of Algansee sandy loam:

Ap—0 to 12 inches, very dark grayish-brown (10YR 3/2)
sandy loam; weak, fine, granular structure; very
friable; moderately high in content of organic mat-
ter ; neutral ; abrupt, smooth boundary.

(C1—12 to 15 inches, dark grayish-brown (10YR 4/2) loamy
sand; common, medium, distinct, yellowish-brown
(10YR 5/4) mottles; weak, medium, granular struc-
ture; very friable; neutral; gradual, wavy boundary.

(2—15 to 28 inches, grayish-brown (10YR 5/2) loamy sand;
common, medium, distinct, yellowish-brown (10YR
5/6) mottles; single grain; loose; neutral; gradual,
wavy boundary.

(03—28 to 42 inches 4, dark grayish-brown (10YR 4/2) sand;
common, medium, faint, dark yellowish-brown (10YR
4/4) mottles; single grain; loose; calcareous.

The color of the A horizon is dark grayish brown or very
dark brown in some areas. In some areas the underlying ma-
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terial contains thin layers of fine gravel, sandy loam, or silt.
The reaction, to a depth of 28 inches, ranges from slightly
acid to mildly alkaline.

The material in which Algansee soils formed is similar to
that in which Abscota soils and Glendora soils formed. Algan-
see soils are less well drained than Abscota soilg; they are
better drained than Glendora soils; and they have a coarser
textured profile than Ceresco soils.

Algansee sandy loam (0to 2 percent slopes) [An).—This
soil 1s on the flood plains of rivers and large streams
throughout the county. In a few areas the surface layer
is loamy sand. Included in mapping were areas of Glen-
dora and Tawas soils in old channels. These included
soils are more poorly drained than Algansee soils and
consequently are less well suited to crops.

Excessive wetness and flooding are the main limitations
for farming. Drainage is difficult, partly because the
water table is controlled by the level of the water in the
streams and partly because of lack of gradient and lack
of outlets.

Most of this soil is in woods. Small areas are used for
hay or pasture. (Capability unit I1Iw-14 (I4c); wood-
land suitability group O)

Allendale Series

The Allendale series is made up of somewhat poorly
drained, level to gently sloping soils on lake plains. These
soils formed in sandy material underlain at a depth of
18 to 42 inches with clayey material.

In a typical profile, the surface layer is dark grayish-
brown loamy sand about 10 inches thick. The subsoil is
about 23 inches thick. The upper 16 inches is yellowish-
brown to light brownish-gray, loose loamy sand mottled
with dark yellowish brown. The lower 7 inches is dark
yellowish-brown, friable light gravelly loam mottled with
light brownish gray. The und_el]ymcr material, at a depth
of about 33 inches, 1s gray, very firm, limy day mottled
with light olive brown.

Fertility is low, and the available water capacity is
low. Pelmeablhty is rapid in the sandy upper layers but
slow in the fine-textured underlying material. Runoff is
slow, and rainwater ponds in depressions. The water table
is high in spring and after rain in other seasons. If it is
lowered by artificial drainage, the soils dry out rapidly
and tend to be droughty.

Most areas are used for crops, mainly corn, small grain,
and hay. Small grain does better than corn in a dry year,
because it matures while the moisture supply is still
adequate.

Typical profile of an Allendale loamy sand:

Ap—O0 to 10 inches, dark grayish-brown (10YR 4/2) loamy
sand; weak, fine, granular structure; very friable;
medium acid; abrupt, smooth boundary.

Bir—10 to 20 inches, yellowish-brown (10YR 5/4-5/6) loamy
sand; single grain; loose; slightly acid; clear, wavy
boundary.

A’2—20 to 26 inches, light brownish-gray (10YR 6/2) loamy
sand; common, medium, distinet, dark yellowish-
brown (10YR 4/4) mottles; single grain; loose;
neutral; clear, wavy boundary.

IIB’t—26 to 33 inches, dark yellowish-brown (10YR 4/4)
light gravelly loam; common, medium, distinct, light
brownish-gray (10YR 6/2) mottles; weak, medium,

subangular blocky structure; friable; mildly alka-
line; abrupt, wavy boundary.

ITICg—33 to 42 inches 4, gray (N 6/0) clay; common, me-
dium, distinct, light olive-brown (2.5Y 5/4) mottles;
weak, medium, angular blocky structure; very firm;
calcareous.

In some areas the color of the A horizon is very dark gray-
ish brown, and in some the texture is sand. The texture of
the ITICg horizon in some areas is clay. The depth to the
IIICg horizon ranges from 24 to 36 inches. The reaction of
the A and B horizons ranges from medium acid to mildly
alkaline but is mainly slightly acid to neutral.

Allendale soils are better drained than Pinconning soils.
They have finer textured underlying material than Iosco
so0ils. They are similar in drainage to Au Gres soils, but Au
Gres soils lack the underlying clay that is characteristic of
Allendale soils.

Allendale loamy sand, 0 to 2 percent slopes (AoA).—
This soil occurs as small areas on lake plains in the north-
ern part of the county. Included in mapping were small
areas of poorly drained Pinconning soils m drainageways
and depressions. Also included were small areas of gently
sloping Allendale soils.

Ixcessive wetness in spring and after rain in other
seasons 18 the main limitation for farming. For optimum
yields, many areas have to be drained by means of tile or
open ditches. The spacing of and the depth to tile depend
on the depth to clay. Installing tile is diflicult because of
the presence of pockets of unstable sand. After drainage,
the soil is likely to be droughty. Soil blowing is a hazard
if large areas are cultivated. Low fertility is an addi-
tional limitation.

Forage crops and corn are the crops commonly grown
on this soil. Undrained areas ave used mainly for pastute.
(Capability unit IT1w-T (4/1b); woodland suitability
group G)

Allendale leamy sand, 2 to 6 percent slopes [AoB).—
This soil occurs as small areas on lake plains in the north-
ern part of the county. Included in mapping were
slightly and moderately eroded areas on unprotected
crests of slopes, mainly on slopes adjacent to drainage-
ways. Also included were small spots where clay is at the
surface; in these spots, germination of seeds is uneven
and stands of plants are poor. Small areas of level Allen-
dale soils were included also.

Ixcessive wetness in spring and after rain is the main
limitation for farming. For optimum yields, many areas
have to be artificially drained. Undulating relief makes
the installation of a complete drainage system difficult,
but random surface drains and tile drains are effective
where outlets are available. The spacing of and depth to
tile depend on the depth to clay. Installing tile is difficult
because of the presence of pockets of unstable sand. After
drainage, the soil is likely to be droughty. Soil blowing
is a hazard if large areas are cultivated. Low fertility is
an additional limitation.

Forage crops and corn are the crops commonly grown
on this soil. Undrained areas are used mainly for pasture.
(Capability unit ITIw-7 (4/1b); woodland suitability
group ()

Au Gres Series

The Au Gres series is made up of level to undulating,
somewhat poorly drained soils on lake plains and out-
wash plains in the northern part of the country. These
soils formed in sandy material more than 66 inches thick.
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They were affected during the period of formation by a
{luctuating high water table.

In a typlcal profile, the surface layer is very dark
grayish-brown loamy sand about 11 inches thick. The
subsurface layer, about 2 inches thick, is light-gray, loose
sand. The subsoil is about 11 inches thick. The upper
6 inches 1s dark reddish-brown, very friable sand, and
the lower 5 inches is yellowish-brown, loose sand. The
underlying material, at a depth of about 24 inches, is
light-gray, loose sand mottled with light yellowish brown
and yellowish brown.

Fertility is low, and the available water capacity is
low. Runoff is slow, and water often ponds in depressions.
If the water table has been lowered by artificial drainage,
permeability is rapid in the sandy layers of these soils,
but there is a loamy substratum phase in which permea-
bility is restricted. The soils tend to be droughty after
drainage, and the sandy texture makes it difficult to main-
tain the fertility and the organic-matter content.

Most areas of these soils are in woods. Drained areas
can be farmed.

Typical profile of Au Gres loamy sand:

Ap—0 to 11 inches, very dark grayish-brown (10YR 3/2)
loamy sand; very weak, fine, granular structure;
very friable; high in organic-matter content; slightly
acid; abrupt, smooth boundary.

A2 11 to 13 inches, light-gray (10YR 7/1) sand; single
grain; loose; medium acid; abrupt, smooth poundary.

B21hir—13 to 15 inches, dark reddish-brown (5YR 3/3) sand;
very weak, medium, subangular blocky structure;
very friable; medium acid; gradual, wavy boundary.

B22ir—15 to 19 inches, dark reddish-brown (5YR 8/4) sand;
wealk, fine, granular structure; very friable; con-
tains small lenses of weakly cemented sand; medinm
acid; clear, wavy boundary.

B23ir—19 to 24 inches, yellowish-brown (10YR 5/4) sand;
single grain; loose; medium acid; eclear, wavy
boundary.

C-—24 to 42 inches +, light-gray (2.5Y 7/2) sand; common,
fine, distinct, light yellowish-brown (10YR 6/4) and
yellowish-brown (10YR 5/6) mottles; single grain;
loose; medium acid.

In areas not yet cultivated, there is a very dark gray or
very dark grayish-brown Al horizon about 1 to 4 inches thick.
The A2 horizon is lacking in some places, mainly as a result
of deeper than normal plowing. The reaction of the A and B
horizons ranges from strongly acid to slightly acid.

Au Gres soils are better drained than Granby soils. They are
more acid in the underlying material than Tedrow soils. They
lack the underlying clay that is characteristic of Allendale
soils.

Au Gres loamy sand, 0 to 6 percent slopes (AsB).—This
soil is on lake plains and outwash plains in the northern
part of the county. Included in mapping were areas of
Granby soils in drainageways and depressions. These in-
cluded soils are more poorly drained than Au Gres soils
and dry out more slowly in spring and after rain.

Ixcessive wetness in spring is a limitation for farming.
Ditches and tile drains are needed. Drainage systems are
hard to install and maintain because the sandy soil mate-
rial caves into trenches and ditches and filters into tile.
Droughtiness is a limitation after the soil has been
drained.

This soil is suitable for woods and native pasture. Most
of it 1s in woods. (Capability unit IVw-2 (5b) ; woodland
suitability group F')

Au Gres loamy sand, loamy substratum, 0 to 2 per-
cent slopes (AuA].—This so1l is on lake plains and outwash
plains in the northern part of the county. It is underlain
at a depth of 42 to 66 inches with loamy to clayey mate-
rial. Included in mapping were small areas of gently

sloping Au Gres soils.

The use of this soil is limited by excessive wetness in
spring and after rain in other seasons and by a shortage
of available water in dry periods. Fertility is low, and
the organic-matter content is low.

This soil is suitable for trees and native pasture plants.
Most of it is wooded. (Capability unit IVw-2 (5b);
woodland suitability group F)

Barry Series

The Barry series is made up of level, poorly drained
goils on moraines. These soils formed in sandy loam
material.

In a typiecal profile, the surface layer is black loam
about 12 inches thick. The subsoil 1s about 26 inches thick.
1t consists of 4 inches of dark grayish-brown, friable
loam mottled with dark yellowish brown; 8 inches of
grayish-brown, firm sandy clay loam mottled with light
olive brown and dark yellowish brown; and 14 inches of
light brownish-gray, friable heavy sandy loam mottled
with yellowish brown. Below the subsoil, at a depth of
about 388 inches, is light brownish-gray, friable, limy
sandy loam mottled with olive yellow.

Fertility is moderate to moderately high. The available
water capacity is moderate; normally, the supply 1s ade-
quate for optimum growth ot crops. Runoft is very slow,
and water ponds In deplessmm and on flats. The water
table 1s high in spring and during wet weather in other
seasons. When the water table drops, permeability is
moderate. If drained, these soils are easy to work and to
keep 1n good tilth.

Most areas of these soils are in woods or are cultivated
along with larger areas of other soils.

Typical profile of Barry loam:

Al—0 to 12 inches, black (10YR 2/1) loam; moderate, fine,
granular structure; friable; high in content of or-
ganic matter ; neutral; gradual, smooth boundary.

B21g—12 to 16 inches, dark grayish-brown (10YR 4/2) loam;
common, medium, distinct, dark yellowish-brown
(10YR 4/4) mottles; weak, fine, subangular blocky
structure; friable; neutral; thin, very dark gray
(10YR 3/1) coatings on ped faces; gradual, wavy
boundary.

B22tg—16 to 24 inches, grayish-brown (2.5Y 5/2) sandy
clay loam; common, medium, distinct, light olive-
brown (2.5Y 5/6) and dark yellowish-brown (10YR
4/4) mottles; weak, medium, subangular blocky
structure; firm; thin clay films on some peds; neu-
tral; diffuse, wavy boundary.

B23tg—24 to 38 inches, light brownish-gray (10YR 6/2) heavy
sandy loam; common, medium, distinct, yellowish-
brown (10YR 5/6) mottles; weak, coarse, subangu-
lar blocky structure; friable; mildly alkaline; abrupt,
irregular boundary.

Cg—38 to 48 inches -, light brownish-gray (10YR 6/2) sandy
loam ; common, medium, distinet, olive-yellow (2.5Y
6/8) mottles; massive; friable; calcareous.

The color of the A horizon is very dark gray in some
areas. The depth to the Cg horizon ranges from 24 to 44
inches. In some areas the Cg horizon contains thin layers
of loamy sand and fine sand. The reaction of the A and B
horizons ranges from slightly acid to mildly alkaline.
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Barry soils have a coarser textured C horizon than Brooks-
ton soils and a finer textured C horizon than Gilford soils.
They are more poorly drained and grayer than Locke soils.

Barry loam (0 to 2 percent slopes) (Ba).—This soil
occurs in small drainageways and depressions on Ino-
raines throughout the county. In a few areas the surface
layer is sandy loam. In low areas several inches of
organic material has accumulated on the surface.

Most of the acreage is too wet to be used for crops
unless artificially drained.

Some small areas of this soil are used for pasture, and
some are cultivated, but most areas are in woods. (Capa-
bility unit 1ITw—6 (3c) ; woodland suitability group W)

Belding Series

The Belding series is made up of somewhat poorly
drained, level to gently sloping soils on till plains and
lake plains in the central and northern parts of the
county. These soils formed in sandy loam or loamy sand
material underlain at a depth of 18 to 42 inches with
loam to silty clay loam.

In a typical profile, the surface layer is dark grayish-
brown sandy loam about 7 inches thick. The subsoil 1s
about 33 inches thick. The upper 16 inches consists of
dark-brown, friable sandy loam over light brownish-
gray, friable sandy loam mottled with yellowish brown.
The lower part consists of brown, firm loam mottled with
yellowish brown and light brownish gray over dark
yellowish-brown, firm clay loam mottled with yellowish
brown and grayish brown. The underlying material, at a
depth of about 40 inches, is dark yellowish-brown, firm,
limy clay loam mottled with grayish brown.

Fertility is moderate, and the available water capacity
is moderate. The water table is near the surface in spring,
unless lowered by artificial drainage. Permeability 1s
moderately rapid in the upper part of the profile and
moderately slow in the lower part. Tilth is generally
good.

Most areas of these soils are used for crops.

Typical profile of a Belding sandy loam:

Ap—O to 7 inches, dark grayish-brown (10YR 4/2) sandy
loam ; weak, fine, granular structure; friable; slightly
acid; abrupt, smooth boundary.

Bir—7 to 17 inches, dark-brown (7.5YR 4/4) sandy loam;
weak, fine, subangular blocky structure; friable;
medium acid; abrupt, irregular boundary.

A’2—17 to 23 inches, light brownish-gray (10YR 6/2) sandy
loam; common, medium, distinct, yellowish-brown
(10YR 5/6) mottles; weak, medium, platy structure;
friable; medium acid; clear, irregular boundary.

B’21—23 to 36 inches, brown (10YR 5/3) loam; common,
fine, distinet, yellowish-brown (10YR 5/6) and light
brownish-gray (10YR 6/2) mottles; moderate, me-
dium, subangular blocky structure; firm; thin clay
films on some ped faces; medium acid; clear, irreg-
ular boundary.

IIB’22—36 to 40 inches, dark yellowish-brown (10YR 4/1)
clay loam; many, medium, faint, yellowish-brown
(10YR 5/6) and distinet, grayish-brown (10YR 5/2)
mottles; moderate, coarse, subangular blocky struc-
ture; firm; thin clay films on numerous peds; heu-
tral; abrupt, wavy boundary.

IIC—40 to 60 inches 4, dark yellowish-brown (10YR 4/4)
clay loam; many, medium, distinct, grayish-brown
(10YR 5/2) mottles; massive; firm; calcareous.

In areas not yet cultivated, there is a very dark gray Al

horizon 1 to 3 inches thick, and in some areas there is a

light brownish-gray A2 horizon, also 1 to 3 inches thick. The
reaction of the upper part of the B horizon is medium acid
to slightly acid, and that of the lower part is medium acid
to neutral.

Belding soils are more poorly drained than Ubly soils,
which are not mottled. They are coarser textured in the
upper part of the profile than Blount soils. They are finer
textured in the upper part of the B horizon than Iosco soils.

Belding sandy loam, 0 to 2 percent slopes (BeA).—This
soil is on till plains in the central and northern parts of
the county. Included in mapping were small areas of
gently sloping Belding soils, small areas in which the
underlying material is clay or silty clay, and small de-
pressions that dry out slowly.

Txcessive wetness, especially in spring, is the major
limitation for farming. Artificial drainage is needed for
efficient production of crops.

It drained, this soil is suited to corn, small grain, and
forage crops. Most of it is farmed. A few areas remain
in woods. (Capability unit TTw—8 (3/2b) ; woodland suit-
ability group G)

Belding sandy loam, 2 to 6 percent slopes (BeB).—This
soil is on till plains in the central and northern parts of
the county. In a few areas the plow layer contains small
amounts of dark-brown sandy loam plowed up from the
subsoil. Included in mapping were small areas of level
Belding soils and small areas where the underlying mate-
rial is silty clay or clay.

Excessive wetness, especially in spring, is the main
limitation for farming. Artificial drainage is needed for
efficient production of crops. Undulating topography
makes it difficult to install a complete drainage system,
but random tile and surface drains are effective.

It drained, this soil is suited to corn, small grain, and
forage crops. Most of it is farmed. A few areas remain
in woods. (Capability unit IIw-8 (8/2b) ; woodland suit-
ability group &)

Belding Series, Clay Subseil Variant

The clay subsoil variant of the Belding series is made
up of somewhat poorly drained, level to undulating soils
on lake plains. These soils formed in sandy loam under-
lain at a depth of 18 to 42 inches with clay or silty clay.

In a typical profile, the surface layer is very dark
grayish-brown sandy loam about 9 inches thick. The sub-
soil is about 21 inches thick. The upper 15 inches is
strong-brown and light brownish-gray, very friable light
sandy loam. The lower 6 inches is dark yellowish-brown,
firm Joam mottled with light brownish gray. Underlying
the subsoil is gray, very firm, limy clay mottled with
light olive brown.

Fertility is moderate to low, and the available water
capacity is moderate to low. Runoff is slow to very slow,
and water ponds in depressions in wet weather. Perme-
ability varies but is generally moderately rapid in the
upper part of the profile and slow in the underlying clay.
The water table is near the surface in spring, unless low-
ered by artificial drainage.

Most kinds of crops common in the county can be
grown on these soils if excess water is removed by artifi-
cial drainage.
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Typical profile of a Belding sandy loam, clay subsoil
variant:

Ap—o0 to 9 inches, very dark grayish-brown (10YR 3/2) sandy
loam ; weak, fine, granular structure; very friable;
slightly acid; abrupt, smooth boundary.

9 to 18 inches, strong-brown (7.5YR 5/8) light sandy
loam; few, fine, faint, brown (10YR 5/3) mottles;
weak, medium, granular structure; very friable;
slightly acid; clear, wavy boundary.

A’2—18 to 24 inches, light brownish-gray (10YR 6/2) light
sandy loam; weak, thin, platy structure; very fri-
able; neutral; abrupt, irregular boundary.

B’t—24 to 30 inches, dark yellowish-brown (10YR 4/4) loam;
many, medium, distinct, light brownish-gray (10YR
6/2) mottles; weak, fine, subangular blocky strue-
ture; firm; mildly alkaline; abrupt, wavy boundary.

IICg—30 inches +, gray (10YR 6/1) clay; common, medium,

Bir

distinct, light olive-brown (2.5YR 5/4) mottles;
weak, fine, angular blocky structure; very firm;
caleareous.

In areas not yet cultivated, there is a very dark gray Al
horizon 2 to 4 inches thick and a light-gray A2 horizon 1 to
4 inches thick. In some areas the texture of the lower part of
the B horizon is very heavy sandy loam or sandy clay loam.
The reaction of the A and B horizons ranges from slightly
acid to mildly alkaline.

These soils have finer textured upper layers than Allendale
soils. They have finer textured underlying material than
modal Belding soils.

Belding sandy loam, clay subsoil variant, 0 to 2 per-
cent slopes (BfA).—This soil is on lake plains in the central
and northern parts of the county. Included in mapping
were small areas of Munuscong soils in drainageways.
These included soils are more poorly drained and slower
to dry out than Belding soils. Also included are small
areas of gently sloping Belding soils.

Excessive wetness at some times during the growing
season and droughtiness at others are the main limita-
tions for farming.

Most of this soil is farmed. Small grain and corn are
the principal crops. (Capability unit ITw-8 (8/2b);
woodland suitability group G)

Belding sandy loam, clay subsoil variant, 2 to 6 per-
cent slopes (BfB).—This soil is on lake plains and outwash
plains in the central and northern parts of the county. In
some areas the plow layer contains small amounts of
strong-brown sandy loam plowed up from the subsoil,
Included in mapping were small areas of level Belding
soils and of slightly eroded soils on the crests of slopes.

Excessive wetness at some times during the growing
season and droughtiness at others are the main limita-
tions for farming. Drainage is needed for optimum pro-
duction of crops. Some areas are hard to drain because of
undulating relief.

Most of this coil is farmed. Small grain and corn are
the prinpipql_crops. (Capability unit ITw-8 (3/2b) 5 wood-
land suitability group G)

Berville Series

The Berville series is made up of poorly drained, level
soils in drainageways and other low areas, mainly in the
southern part of the county. These soils formed in loamy
material underlain at a depth of 18 to 42 inches with
loam or silty clay loam.

In a typical profile, the surface layer is very dark
grayish-brown loam about 11 inches thick. The subsur-

face layer, about 3 inches thick, is very dark brown loam.
The subsoil is about 32 inches thick. It consists of 8
Inches of grayish-brown, friable, gravelly heavy loam
mottled with yellowish brown; 14 inches of light
brownish-gray, firm gravelly sandy clay loam mottled
with yellowish brown and olive brown; and 10 inches
of grayish-brown, firm gravelly clay loam mottled
with dark brown and yellowish brown. Below the subsoil,
at a depth of 40 inches, is grayish-brown, firm, limy loam
mottled with yellowish brown.

Fertility is moderately high to high, and the available
water capacity is moderately high to high. Permeability
is moderately slow. Runoff is very slow, and water ponds
i depressions during wet periods. The water table is
high 1n spring and during wet weather in other seasons.

Corn and forage crops are grown in drained areas.

Typical profile of Berville loam :

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

Al1—8 to 11 inches, very dark brown (10YR 2/2) loam ; mod-
erate, coarse, granular structure; friable; neutral ;
gradual, wavy boundary.

B21tg—11 to 16 inches, grayish-brown (10YR 5/2) gravelly
heavy loam; common, medium, distinct, yellowish-
brown (10YR 5/6) mottles; weak, medium, sub-
angular blocky structure; friable; neutral; gradual,
wavy boundary.

B22tg—16 to 30 inches, light brownish-gray (10YR 6/2)
gravelly sandy clay loam; common, medium, distinct,
yellowish-brown (10YR 5/6) and olive-brown (2.5Y
4/4) mottles; moderate, medium, subangular blocky
structure; firm; mildly alkaline; gradual, wavy
boundary.

B23{g—30 to 40 inches, grayish-brown (10YR 5/2) gravelly
clay loam; common, coarse, distinet, dark-brown
(10YR 4/3) and yellowish-brown (iOYR 5/6) mot-
tles; weak, coarse, subangular blocky structure;
firm ; thin clay films on numerous peds; mildly alka-
line; abrupt, wavy boundary.

IICg—40 to 60 inches -+, grayish-brown (10YR 5/2) loam;
few, medium, distinct, yellowish-brown (10YR 5/6)
mottles; weak, coarse, angular blocky structure;
firm; caleareous.

In areas not yet cultivated, there is a black or very dark
grayish-brown A horizon about 9 to 12 inches thick. The color
of the Ap horizon in some areas is very dark brown. In
places a 1- to 4-inch layer of gravel and sand lies between
t}le B and C horizons. The texture of the IICg horizon is
light glay loam in a few places. The reaction of the A and
B horizons ranges from slightly acid to mildly alkaline.

Berville soils have more gravel in the B horizon than
Brookston soils. They have finer textured B and C horizons

than Gilford soils. They are more poorly drained than
Macomb soils.

. Beryille loam (0 to 2 percent slopes (Bh).—This soil is
in drainageways and other low areas in the southern part
of the county. In many areas the plow layer contains con-
siderable gravel. Tncluded in mapping were small areas
of Brookston and Gilford soils and of gently sloping
Berville soils.

Excessive wetness, the main limitation for farming, is
caused partly by a high water table and partly by runoff
from higher soils nearby. Artificial drainage makes it
possible to grow crops. Frost damage is a hazard to crops
in the lowest areas.

Most of this soil is farmed. Corn and forage crops are
the principal crops. Scattered small areas are in woods,
(Capability unit ITw-8 (3/2¢); woodland suitability
group P)
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Blount Series

The Blount series is made up of somewhat poorly
drained, level to gently sloping soils on till plains. These
soils formed in clay loam or silty clay loam material.

In a typical profile, the surface layer is very dark
grayish-brown loam about 3 inches thick. The subsurface
layer is pale-brown, friable loam about 5 inches thick.
The subsoil, about 20 inches thick, is brown or yellowish-
brown, firm silty clay loam and clay loam mottled with
strong brown and grayish brown. Below the subsoil, at
a depth of about 28 inches, is light-gray, firm, limy clay
loam mottled with light olive brown.

Fertility is moderately high, and the available water
capacity 1s high. Runoff is slow to ponded in level areas
and medium in gently sloping areas. The profile is satu-
rated in spring because of a seasonal high water table,
and during wet weather at other times of the year because
of moderately slow permeability. Unless artificially
drained, these soils warm up and dry out slowly in
spring. They puddle and clod if cultivated when wet.

Most of the acreage of these soils is farmed intensively.

Typical profile of a Blount loam:

01—2 inches to 0, partly decomposed forest litter.

A1—0 to 3 inches, very dark grayish-brown (10YR 3/2)
joam; moderate, fine, granular structure; friable;
slightly acid; abrupt, wavy boundary.

A2—3 to 8 inches, pale-brown (10YR 6/3) loam; weak, very
fine, subangular blocky structure; friable; medium
acid; clear, wavy boundary.

B21t—8 to 12 inches, brown (10YR 5/3) heavy silty clay
loam ; many, medium, distinct, strong-brown (7.5YR
5/6) mottles; moderate, medium, angular blocky
structure; firm; medium acid; clear, wavy boundary.

B22t—12 to 28 inches, yellowish-brown (10YR 5/6) heavy
clay loam; many, common, distinct, grayish-brown
(2.5YR 5/2) mottles; strong, medium, angular blocky
structure; firm; gray (10YR 6/1) clay coatings on
numerous ped faces; medium acid in upper part,
grading with depth to neutral; abrupt, smooth
boundary.

Cg—28 to 42 inches -+, light-gray (10YR 6/1) clay loam;
common, medium, distinct, light olive-brown (2.5Y
5/4) mottles; weak, medium, angular blocky struc-
ture; firm; calcarceous.

The Al horizon is 2 or 3 incheg thick. The texture of the
B horizon in some areas is light clay or silty clay. The depth
to the C horizon ranges from 18 to 36 inches but is most
commonly between 24 and 36 inches. The reaction of the A
and B horizons ranges from medium acid to mildly alkaline.

Blount soils have a coarser textured B horizon than Nap-
panee soils and finer textured underlying material than
Qonover soils. They lack the variability and stratification
in the C horizon that is characteristic of Del Rey soils.

Blount loam, 0 to 2 percent slopes (BIA).—This soil is
on till plains throughout the county. Included in map-
ping were small areas of Pewamo soils in drainageways
and depressions. Also included were small areas of gently
sloping Blount soils and small areas in which the surface
layer 1s sandy loam.

Wetness limits the use of this soil. Runoff is slow to
ponded. Some areas Jack outlets for drainage.

Most of this soil is farmed intensively. Corn, sugar
beets, and forage crops can be grown in areas that are
artificially drained. (Capability unit ITw-2 (1.5b) ; wood-
land suitability group Z)

Blount loam, 2 to 6 percent slopes (BIB),—This soil is
on till plains throughout the county. In places the plow

layer contains small amounts of brown silty clay loam
plowed up from the subsoil. Included in mapping were
small areas of Morley soils that have slopes of 4 to 6 per-
cent. Also included were small areas of level Blount soils
and areas in which the surface layer is sandy loam.

FExcessive wetness is the main limitation for farming.
Undulating topography makes it difficult to install a com-
plete drainage system 1n some areas, but random tile and
ditches are effective. Another limitation is a moderate
hazard of erosion in intensively cultivated areas. Runoff
is medium to slow.

Most of this soil is farmed intensively. Corn, sugar
beets, and forage crops can be grown in areas that are
artificially drained. (Capability unit ITw-3 (1.5b) ; wood-
land suitability group %)

Blount loam, 2 to 6 percent slopes, moderately eroded
(BIB2).—This soil is on till plains throughout the county.
Tt has short, uniform slopes, generally of 3 to 5 percent.
About half the original surface layer has been removed
by erosion. The present plow layer is grayish-brown and
contains small amounts of brown silty clay loam. It is
lighter colored, less fertile, lower in organic-matter con-
tent, and more likely to crust than the plow layer of an
uneroded Blount soil. Runoff is more rapid than on an
uneroded soil, and consequently less water is available to
plants. Included in mapping were spots of Blount soils
so severely eroded that the subsoil is exposed.

Wetness, poor tilth, and an erosion hazard are limita-
tions for farming. Undulating topography makes instal-
lation of a complete drainage system diflicult in many
areas, but random tile and ditches can be used to drain
the wettest spots.

This soil is farmed intensively. Corn and forage crops
are commonly grown. (Capability unit ITw-3 (1.5b);
woodland suitability group %)

Borrow Pits

Borrow pits (Bp) occur throughout the county, mostly
adjacent to major highways. Nearly all the pits are in
areas of coarse-textured to medium-textured, well drained
to moderately well drained soils. Removal of soil material
has destroyed the original soil profile. Some pits are
too small to be outlined on the detailed soil map and
are included within areas of other mapping units.
(Capability unit VIIIs-1 (Sa); no woodland suitability
classification)

Boyer Series

The Boyer series is made up of well-drained, level to
steep soils on outwash plains and moraines. These solls
formed in sandy loam or loamy sand and are underlain
at a depth of 24 to 42 inches by strata of limy sand and
gravel (fig.

Tn a typical profile, the surface layer is dark grayish-
brown loamy sand about 7 inches thick, and the subsur-
face layer is light yellowish-brown loamy sand about 8
inches thick. The subsoil is about 15 inches thick; the
upper 9 inches is strong-brown, friable sandy loam, and
the lower part is yellowish-red, firm gravelly sandy clay
loam. At a depth of about 30 inches is brown, loose, limy,
stratified sand and gravel.
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Figure 7.—Profile of a Boyer loamy sand. Numbers on tape indicate
depth in feet. Boyer soils are 24 to 42 inches deep to sand and
gravel.

Fertility is moderately low. Permeability is moderately

apid. The available water capacity is moderately low;
the moisture supply is generally not adequate for opti-
mum growth of crops and is especially likely to be de-
ficient duri ing the dry summer months,

Most of the level to sloping acreage is farmed. Corn,
small grain, and hay are the major crops. Much of the
more f-tmntrlv ‘-1101)111"' acreage has been farmed in the
past but is now idle or is growing up to brush and trees.
The steepest areas remain in woods.

Typical profile of a Boyer loamy sand:

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) loamy
sand: weak, fine, granular structure; very friable;
slightly aeid; abrupt, smooth boundary.

A2—T to 15 inches, light yellowish-brown (10YR 6/4) loamy
sand; wealk, fine, granular structure; very friable;
medium acid; clear, wavy boundary.

B21t—15 to 24 inches, strong-brown (7.5YR 5/8) light sandy

loam; weak, medium, subangular blocky structure;

friable; medium acid; clear, wavy boundary.
B22t—24 to 30 inches, yellowish-red (5YR 5/6) gravelly

sandy clay loam; moderate, medium, subangular

blocky structure; firm; slightly acid; abrupt, irregu-
lar boundary.

IIC—30 to 48 inches 4, brown (10YR 5/3), stratified coarse
sand and fine gravel; single grain; ecalecareous.

The color of the Ap horizon is brown in some places. In
areas not cultivated, there is a very dark grayish-brown Al
horizon that is 1 to 3 inches thick. The combined thickness
of the Ap and A2 horizons ranges from 12 to about 20 inches.
The texture of the B21t horizon is loam in some places, and
that of the B22t horizon is sandy loam, gravelly clay loam,
or clay loam, The texture of the IIC horizon is dominantly
sand in some places. The reaction of the A and B horizons
ranges from nu.\(lmm acid to neutral.

Boyer soils have a lower total clay content throughont
the profile than Fox soils. They have a finer textured B
horizon than Spinks soils. The depth to the limy IIC horizon
is less in Boyer soils than in Oshtemo soils.

Boyer loamy sand, 0 to 2 percent slopes (BrA).—This
soil is on outwash ph]lh In some areas the plow layer
contains fine gravel. Included in mapping were areas of
Wasepi soils in small depressions and narrow drainage-
ways. 'Iheke included soils dry out slowly in spring .md
after rain.

Permeability of this Boyer soil is moderately rapid.
The available water capacity is moderately low, and lack
of sufficient moisture during much of the growing season
isa major limitation. There is little or no ]1.1/..11(1 of water
erosion, because surface runoff is very slow, but soil blow-
ing is a hazard if large areas ave left bare of vegetation.

Nearly all of this soil is farmed. Corn, small grain, and
forage crops are the major crops. (Capability unit T11s-3
(4‘1}; woodland suitability group M)

Boyer loamy sand, 2 to 6 percent slopes (8r8).—This
soil occurs both on outwash plains and on moraines. On
the outwash plains, the slopes are long and uniform; on
the uplands, the slopes are short to medium in length and
are irregular in shape. Next to drainageways, the slopes
have a gradient of 4 to 6 percent. In some areas the plow
layer contains strong-hrown sandy loam plowed up from
the subsoil. Included in mapping were areas of Wasepi
and Brady soils in narrow drainageways. These mt']uded
soils dry out slowly in spring and after rain. Also in-
cluded were small areas of level Boyer soils.

Permeability of this Boyer soil is moderately rapid.
The available water mp'u*l(y is moderately low, and lack
of sufficient moisture during much of the growing season
is a major limitation. Surface runoff is slow to mpdmm,
consequently, there is a slight hazard of water erosion.
Soil blowing is a hazard if the surface is bare.

Most of this soil is farmed. Corn, small grain, and for-
age crops are the major crops. (Capability unit I1Is—4
(h) ; woodland suitability group M)

Boyer loamy sand, 6 to 12 percent slopes (BrC).—This
soil is on moraines. The slopes are short to medium in
length and either uniform or irregular in shape. Where
organic matter has accumulated, the color of the upper-
most 2 to 4 inches is very dar k grayish brown to very
dark brown. A few areas included in mapping are mod-
erately eroded, and in these places the surface layer is
browner than elsewhere and is more likely to erust.

Permeability of this soil is moderately rapid. The avail-
able water capacity is moderately low. Surface runoff is
medium or moderately rapid in cultivated areas. The
erosion hazard and lack of moisture during the growing
season are the major limitations. Where the blopcs are
short and irregular, it is diflicult to farm on the contour
or to lay out terraces and diversions for control of runoff.
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Less erosion takes place if grasses and legumes are grown
instead of cultivated crops.

Much of this soil is in woods or pasture. Corn, small
grain, and forage crops are the major cultivated crops.
(Capability unit IITe-9 (4a); woodland suitability
group M)

Boyer loamy sand, 12 to 18 percent slopes (BrD).—This
soil is on moraines. The slopes are short and irregular.
Included in mapping were small areas in which the
gradient is less than 12 percent; these areas are on ridges
and knolls and at the base of slopes. Also included are
small areas, next to drainageways and depressions, in
which the gradient is more than 18 percent.

Runoff is rapid in cultivated areas of this soil, and the
short, irregular slopes make it difficult to farm on the
contour or to lay out terraces for control of runoff. The
erosion hazard and a lack of sufficient moisture are the
major limitations.

Nearly all of this soil is in woods. A limited acreage
is used for cultivated crops, orchards, native pasture, and
forage crops. Cultivated crops should be grown only
occasionally, because of the risk of erosion. Trees and
drought-resistant pasture plants are better suited. (Capa-
bility unit TVe-9 (4a) ; woodland suitability group M)

Boyer loamy sand, 18 to 25 percent slopes (BrE).—This
soil oceurs as small areas on moraines. Where organic
matter has accumulated, the color of the uppermost 2 to
4 inches of the surface layer is very dark grayish brown.
The slopes are short and irregular, and the gradient var-
ies considerably within short distances. A few areas
included in mapping are moderately eroded, and a few
are severely eroded. Runoff is more rapid and tilth is
poorer in these eroded areas than elsewhere; germination
of seeds is uneven, and stands of plants are poor.

The slope and the erosion hazard are severe limitations.
Runof! is rapid, and little water soaks in. Operating farm
machinery safely is difficult.

Almost all of this soil is in woods. A few areas are in
native pasture. The permanent vegetation helps to control
erosion. (Capability unit VIe-2 (4a); woodland suitabil-
ity group M)

Boyer loamy sand, 25 to 50 percent slopes (BrF).—This
soil is on moraines. The slopes are short and irregular,
and the gradient varies considerably within short dis-
tances. Included in mapping were slopes of lesser gradi-
ent on hills, knolls, and spurs and at the base of slopes;
very short, uniform slopes on long bluffs next to major
drainageways, large muck depressions, and lakes; and
small areas of Fox soils, which are on the crests of ridges.

The slope and the erosion hazard are very severe limi-
tations. Operating farm machinery safely is diflicult.
Trees and native pasture plants are suitable vegetation.

Almost all of this soil is in woods. A few areas are in
native pasture. (Capability unit VIIe-2 (4a); woodland
suitability group M)

Boyer sandy loam, 0 to 2 percent slopes {BsA).—This
soil occurs both on outwash plains and on moraines. In
some areas the plow layer contains fine gravel. Included
in mapping were areas of Wasepi soils in small depres-
sions and narrow drainageways.

Permeability of this Boyer soil is moderately rapid.
The available water capacity is moderately low, and
lack of sufficient moisture during much of the growing

season is a major limitation. There is little or no hazard
of water erosion, because surface runoff is very slow, but
soil blowing is a slight hazard if large areas are left
unprotected.

Nearly all of this soil is farmed. Corn, small grain,
and forage crops are the major crops. (Capability unit
IITs-3 (42) ; woodland suitability group M)

Boyer sandy loam, 2 to 6 percent slopes (BsB).—This
soil oceurs as extensive areas both on outwash plains and
on moraines. On the outwash plains, the slopes are long
and uniform or gently undulating; on the uplands, the
slopes are short to medium in length and more irregular
in shape. The slopes next to drainageways on the upl ands
commonly have a gradient of 4 to 6 percent. Small areas
on the outwash plains are level. Included in mapping
were areas of Wasepi soils in narrow drainageways.
Wasepi soils are somewhat poorly drained; they dry out
slowly in spring and after rain.

Permeability of this Boyer soil is moderately rapid.
The available water capacity is moderately low, and lack
of sufficient moisture during much of the growing season
is a major limitation. Runoff is slow to medium; conse-
quently, there is a slight hazard of water erosion. Soil
blowing is a hazard if the surface is left bare.

Most_ of this soil is farmed. Corn, small grain, and
forage crops are the major crops. (Capability unit
TITs4 (4a); woodland suitability group M)

Boyer sandy loam, 6 to 12 percent slopes {BsC).—This
soil is on moraines. The slopes are short to medium in
length and either uniform or irregular in shape.

Permenbility of water is moderately rapid, and the
available water capacity is moderately low. Runoff is
medium to rapid in cultivated areas. The major limifa-
tions are the erosion hazard and a lack of sufficient mois-
ture during much of the growing season. Where the
slopes are short and irregular, it is difficult to farm on
the contour or to lay out terraces and diversions for con-
trol of runoff. Less crosion takes place if grasses and
legumes are grown instead of cultivated crops.

Most of this soil is farmed. Corn, small grain, and for-
age crops are the major crops. (Capability unit, ITIe-9
(4a) ; woodland suitability group M)

Boyer sandy loam, 12 to 18 percent slopes (BsD).—This
soil oceurs as small areas on moraines. The slopes are
short and irregular, and they vary considerably in gradi-
ent within short distances. The plow layer 1s brown
heavy sandy loam. Iirosion has removed part of the
original surface layer from some areas, and in a few
areas material from the subsoil has been mixed into the
plow layer. Rills have developed in some areas. Included
in mapping were severely eroded spots, in which germi-
nation of seed is uneven and stands of plants are poor.
Also included were small areas of Fox soils.

This Boyer soil is severely limited by the slope, rapid
runoff, and the resulting erosion hazard. In some areas
erosion has already lowered the organic-matter content
and impaired the fertility and the available water capac-
ity. The short, irregular slopes make 1t difficult to farm
on the contour or to lay out terraces for control of runoff.

This soil should be cultivated only occasionally. Trees
and drought-resistant pasture plants are better suited
than cultivated crops. Nevertheless, most of the acreage
is farmed. (Capability unit TVe-9 (4a); woodland suit-
ability group M)
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Brady Series

The Brady series is made up of somewhat poorly
drained, level to gently sloping or undulating soils on
outwash plains. These soils formed in loamy sand, sand,
and gravelly material.

In a typical profile, the surface layer is very dark
grayish-brown loamy sand about 10 inches thick. The
subsurface layer, about 12 inches thick, is pale-brown,
very friable loamy sand mottled with yellowish brown.
The subsoil is about 26 inches thick. It consists mainly of
light brownish-gray and pale-brown, friable sandy loam
mottled with strong brown, yellowish brown, and light
gray. Pale-brown, loose, limy, stratified sand and gravel
underlie the subsoil at a depth of about 48 inches.

Fertility is moderate to low, and the available water
capacity is moderate to moderately low. The water table
is high in spring and during wet weather in other sea-
sons, Permeability is moderate to moderately rapid except
when the water table is high. If the water table is lowered
by artificial drainage, the soils dry out quickly and tend
to be droughty.

Typical profile of a Brady loamy sand:

Ap—0 to 10 inches, very dark grayish-brown (10YR 8/2)
loamy sand; weak, fine, granular structure; very
friable; medium acid; abrupt, smooth boundary.

A2—10 to 22 inches, pale-brown (10YR 6/3) loamy sand;
common, medium, distinct, yellowish-brown (10YR
5/8) mottles; weak, medium, granular structure;
very friable; medium acid; gradual, wavy boundary.

B21t—22 to 34 inches, light brownish-gray (10YR 6/2) light
sandy loam; common, medium, distinct, strong-
brown (7.5YR 5/8) mottles; weak, medium, subangu-
lar blocky structure; very friable; medium acid;
gradual, wavy boundary.

B22t—34 to 48 inches, pale-brown (10YR 6/3) heavy sandy
loam; many, medium, distinct, yellowish-brown
(10YR 5/6) and faint, light-gray (10YR 7/2) mot-
tles; weak, medium, subangular blocky structure ;
friable; slightly acid; abrupt, smooth boundary.

IIC—48 to 60 inches -4, pale-brown (10YR 6/3), stratified
coarse sand and fine gravel; single grain; loose;
caleareous.

Ip areas not yet cultivated, there is a very dark gray Al
horizon 2 to 5 inches thick. The color of the Ap horizon is
very dark gray in some areas. The texture of the ITC horizon
ranges from dominantly coarse sand to a mixture of fine
gravel and sand. The reaction of the A and B horizons ranges
from medium acid to slightly acid.

Th.e material in which Brady soils formed was similar to
that in which Oshtemo soils formed, but Brady soils are more
poorly drained than Oshtemo soils and have a more mottled
B horizon. Brady soils have a thicker and more acid B hori-
zon than Wasepi soils. They have a thicker and coarser tex-
tured B horizon than Matherton soils.

‘Bl."ady loamy sand, 0 to 2 percent slopes (BtA) —This
soil is on outwash plains throughout the county. In places
the plow layer is sandy loam. Included in mapping were
areas of gently sloping soils and of soils in which loam
to heavy silty clay loam occurs at a depth of 42 to 66
inches.

Unless artificially drained, this soil has severe limita-
tions for crops, pasture, and trees. Tt warms up and dries
out slowly, and there are small depressions that stay wet
longer than the surrounding soil. Drainage is difficult
because the sandy soil material is unstable, especially
when wet, and tends to cave into trenches and ditches.
Other limitations are moderate to low fertility, a hazard

of frost damage in low areas, and a shortage of available
water during dry periods.

Most of this soil is in forage crops and pasture. Scat-
tered areas are in woods. (Capability unit ITIw—5 (4b);
woodland suitability group G)

Brady loamy sand, 2 to 6 percent slopes (BiB).—This
soil is on outwash plains throughout the county. Included
In mapping were areas in which the surface layer is
sandy loam; areas of level Brady soils, which have slower
surface drainage than the surrounding gently sloping
soil; and areas in which loam to heavy silty clay loam
occeurs at a depth of 42 to 66 inches.

Unless artificially drained, this soil has severe limita-
tions for crops, pasture, and trees. It warms up and dries
out slowly, and there are small depressions and drainage-
ways that stay wet longer than the surrounding soil.
Installing a complete drainage system is difficult in many
areas because of undulating relief, but random tile and
ditches are effective in such places. Ditches and tile
trenches are unstable when the soil is wet. Some areas
lack outlets for drainage. Other limitations are moderate
to low fertility, a frost hazard in low areas, and a short-
age of available water during periods of dry weather.

Most of this soil is in forage crops and pasture. Scat-
tered areas are in woods. (Capability unit ITIw-5 (4b);
woodland suitability group )

Breckenridge Series

This series is made up of poorly drained, level or de-
pressional soils on lake plains and till plains in the cen-
tral and northern parts of the county. These soils formed
in sandy loam over loam, clay loam, or silty clay loam.

In a typical profile, the surface layer is black sandy
loam about 9 inches thick. The subsoil, about 18 inches
thick, consists of 3 inches of gray, very friable sandy
loam over 15 inches of dark-gray, friable heavy sandy
loam mottled with yellowish brown. Below the subsoil,
at a depth of about 27 inches, is gray, firm, limy silty
clay loam mottled with olive brown.

Fertility is medium, and the available water capacity
is medium. Runoff is slow to ponded. Permeability is
moderately rapid in the upper part of the profile and
moderately slow in the lower part. Runoff from higher
areas accumulates on these soils, and in undrained areas
the water table is at a depth of less than 12 inches. The
gray color of the subsoil is an indication of prolonged
wetness. The soils dry out slowly in spring and after
prolonged rain in other seasons, and the high water
table limits the growth of roots and makes the use of
farm machinery difficult.

If drained, these soils are used for crops, mainly corn
and forage crops. Undrained areas are mainly in pasture
or woods.

Typical profile of Breckenridge sandy loam:

Ap—O0 to 9 inches, black (10YR 2/1) sandy loam; weak,
medium, granular structure; very friable; high in
organic-matter content; mildly alkaline; abrupt,
smooth boundary.

B21g—9 to 12 inches, gray (5YR 5/1) sandy loam; weak,
coarse, granular structure; very friable; mildly alka-
line; gradual, irregular boundary.

B22g-—12 to 27 inches, dark-gray (5YR 4/1) heavy sandy
loam; common, medium, distinct, yellowish-brown
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(10YR 5/4) mottles; weak, medium, subangular
blocky structure; friable; mildly alkaline; clear,
wavy boundary.

IIC—27 to 42 inches -+, gray (5Y 5/1) silty clay loam;
many, coarse, distinect, light olive-brown (2.5Y 5/4)
mottles; massive; firm; calcareous.

In some areas a 2- to 10-inch layer of muck covers the
surface. The texture of the B horizon is light clay loam in
some areas, and pockets or lenses of sand and sandy loam
occur. The depth to the IIC horizon ranges from 18 to 42
inches. The reaction of the A and B horizons is mainly neu-
tral to mildly alkaline.

Breckenridge soils are more poorly drained and have a
erayer B horizon than Belding soils. They have a finer fex-
tured subsoil than Pinconning soils and a coarser textured
subsoil than Pewamo soils.

Breckenridge sandy loam (0 to 2 percent slopes)
{Bu).—This soil is on till plains and lake plains in the cen-
tral and northern parts of the county. The plow layer is
high in organic-matter content and in some places is very
dark grayish brown rather than black. Included in map-
ping were a few small areas of Linwood muck in depres-
sions.

Unless artificially drained by tile and ditches, this soil
has moderate limitations for crops, pasture plants, and
trees. Tt warms up and dries out slowly in spring, and
there are small depressions that stay wet longer than
surrounding areas. Some areas lack outlets for drainage.
The depth to and spacing of tile depend on the depth to
the moderately fine textured underlying material. Frost
damage is a hazard in the lowest areas.

The larger areas of this soil are drained and intensively
farmed. Corn and forage crops are the main crops. The
smaller areas are still in woods. (Capability unit ITw-8
(3/2¢) ; woodland suitability group W)

Brevort Series

The Brevort series is made up of poorly drained, level
or depressional soils on lake plains and outwash plains
in the central and northern parts of the county. These
soils formed in sand or loamy sand 18 to 42 inches thick
over loam, silty clay loam, or clay loam.

In a typical profile, the surface layer is very dark gray
loamy sand about 10 inches thick. The subsoil is about
18 inches thick. The upper 12 inches is grayish-brown,
very friable loamy fine sand over light brownish-gray,
loose loamy sand. In some profiles the loamy sand layer
contains lenses of gray and olive-brown silty clay loam.
The lower 6 inches of the subsoil is gray, friable sandy
loam mottled with light yellowish brown. Below the sub-
soil is a 6-inch layer of yellowish-brown and light-gray,
loose, limy coarse sand and fine gravel mottled with
yellowish brown. At a depth of 34 inches is light olive-
brown, firm, limy clay loam mottled with light gray.

Fertility is low. The sandy upper layers have a mod-
erately low available water capacity; the finer textured
lower layers hold more water and help to keep the sandy
layers moist. Runoff is very slow to ponded. Permeability
is rapid in the sandy upper layers and moderate in the
finer textured lower layers. Runoff from adjoining higher
soils accumulates, and the water table is at a depth of less
than 12 inches in spring, unless lowered by artificial
drainage. The gray color of the subsoil is an indication
of prolonged wetness. The soils warm up and dry out
slowly in spring and after prolonged rain in other sea-

sons, and in some years they are wet enough in fall that
harvesting of crops is delayed or even prevented. Unless
lowered artificially, the water table restricts the growth
of roots and makes it difficult to use farm machinery.

Drained areas of these soils are used for crops and
pasture. Undrained areas are in woods or native pasture.

Typical profile of Brevort loamy sand:

Ap—o0 to 10 inches, very dark gray (10YR 3/1) loamy sand;
moderate, medium, granular structure; very friable;
slightly acid; abrupt, smooth boundary.

B21—10 to 15 inches, grayish-brown (10YR 5/2) loamy fine
sand; weak, fine, granular structure; very friable;
neutral; clear, wavy boundary.

B22—15 to 22 inches, light brownish-gray (10YR 6/2) loamy
sand ; thin lenses of gray (2.5Y 5/0) and olive-brown
(2.5Y 4/4) silty clay loam; single grain; loose; neu-
tral; gradual, wavy boundary.

IIB23g—22 to 28 inches, gray (10YR 5/1) coarse sandy loam;
few, fine, distinct, light yellowish-brown (10YR 6/4)
mottles ; weak, medium, subangular blocky structure;
friable; mildly alkaline; clear, wavy boundary.

IIIC1—28 to 84 inches, yellowish-brown (10YR 5/4) coarse
sand and fine gravel; many, medium, distinct, light-
gray (10YR 6/1) mottles; single grain; loose; cal-
careous; abrupt, wavy boundary.

IVC2—34 to 44 inches -, light olive-brown (2.5Y 5/4) clay
loam; many, fine, distinet, light-gray (10YR 6/1)
mottles ; massive; firm; calcareous.

In areas not yet farmed, there is a very dark gray or black

Al horizon 5 to 10 inches thick. The texture of the IVC hori-

zon is loam, clay loam, or silty clay loam. Some profiles lack

a ITIC horizon. The reaction of the A and B horizons ranges

from slightly acid to mildly alkaline.

Brevort soils developed in material similar to that in which

Tosco soils developed. They are more poorly drained than

Tosco soils. Brevort soils have coarser textured A, B21, and

B22 horizons than Breckenridge soils, and they have coarser

textured underlying material than Pinconning soils.

Brevort loamy sand (0 to 2 percent slopes) (Bv)l.—
This soil is on outwash plains and lake plains in the
central and northern parts of the county.

Runoff from adjoining higher areas makes this soil
excessively wet, especially in the early part of the grow-
ing season. Artificial drainage is needed for efficient
production of crops. Crops in the lowest areas are subject
to frost damage.

Most areas of this soil are in woods. Corn and forage
crops can be grown in areas that are drained artificially.
(Capability unit ITIw—10 (4/2¢); woodland suitability
group W)

Brookston Series

The Brookston series is made up of poorly drained,
level or depressional soils on till plains. These soils
formed in loam or light clay loam material.

In a typical profile the surface layer is very
dark brown loam about 12 inches thick. The subsoil,
about 26 inches thick, is gray, firm clay mottled with
yellowish brown. The underlying material, at a depth of
about 88 inches, is light-gray, firm, limy loam mottled
with brownish yellow.

Fertility is high, the available water capacity is high,
permeability is moderately slow, and runoff is very slow
to ponded. The water table is high in spring and after
rain in other seasons. The gray color of the subsoil results
from prolonged saturation. After the soils have been
drained and have dried out, they are easy to work and
easy to keep in good tilth.
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Figure 8.—Profile of Brookston loam, a poorly drained soil that
has a very dark brown surface layer and a gray subsoil. Numbers
on tape indicate depth in feet.

Most of the common crops can be grown in drained
areas of Brookston soils.
Typical profile of Brookston loam:

Ap—0 to 8 inches, very dark brown (10YR 2/2) loam: mod-
erate, medinm, granular structure; friable; slightly

acid; abrupt, wavy boundary.

Al1—S to 12 inches, very dark brown (10YR 2/2) heavy loam;
moderate, coarse, granular structure ; friable; slightly
acid; gradual, wavy boundary.

B21tg—12 to 15 inches, gray (10YR 6/1) light elay loam;
many, medinm, distinet, yellowish-brown (10YR 5/6)
mottles ; moderate, medium, subangular blocky struc-
ture; firm; very dark brown (10YR 2/2) coatings on
ped faces: neutral; gradual, wavy boundary.
15 to 38 inches, gray (10YR 6/1) clay loam; common,
medinm, distinet, yellowish-brown (10YR 5/6) mot-
tles; wealk, medinm, prismatic structure breaking to
moderate, medinm, subangular blocky; firm; thin to
thick clay films on numerous peds: mildly alkaline:
abrupt, irregular boundary.

Cg—38 to 48 inches -, light-gray (10YR 7/1) loam: common,

B22tg

medium, distinet, brownish-yellow (10YR 6/6) mot-
tles; weak, coarse, subangular blocky structure:
firm; caleareous.

SURVEY

The color of the A horizon is black or very dark gray in
some areas. In thickness, this horizon ranges from 10 to 14
inches. The texture of the B horizon is silty clay loam in some
areas, The thickness of the A and B horizons combined ranges
from 32 to about 50 inches. The reaction of these horizons
ranges from slightly acid to mildly alkaline.

Brookston soils have a finer textured C horizon than Barry
soils. They developed in material similar to that in which
Conover soils developed but are more poorly drained than
Conover soils and have a grayer B horizon.

Brookston loam (0 to 2 percent slopes) (Bw).—This soil
is on till plains throughout the county. Included with it
in mapping were a few areas of gently sloping Brookston
soils.

Unless artificially drained by tile and ditches, this soil
has severe limitations for crops, pasture, and trees. It
warms up and dries out slowly in spring, and there are
small depressions and drainageways that stay wet longer
than the surrounding areas. Farm machinery bogs down
readily during wet weather in spring and fall. 'I‘ho soil
material is st ah?p. and tile and ditches are easily main-
tained. Some areas lack outlets for drainage. Fr ost dam-
age is a hazard to crops in low areas.

Most of this soil is farmed intensively. Corn is the
crop most commonly grown. Secaftered small areas are
in woods. ((.11:*1]}1111\ unit TTw—4 ( 2.5¢e) 1 woodland suit-
ability group P?)

Capac Series

The Capac series is made up of somewhat poorly
drained, level to undulating soils on till plains. These
soils formed in loamy material and were affected duri ing
formation by a fluct nating high water table.

In a typical profile, the surface layer is very dark
grayish-brown fine sandy loam about 5 111(*]195' thick. The
subsoil is about 29 inches thick. The upper 7 inches con-
sists of yellowish-brown, very friable sandy loam over
light brownish-gray, very friable sandy ]mm mottled
W 1t11 yvellowish Inm\n The lower 22 inches is arayish-
brown and yellowish-brown, firm clay loam mottled with
vellowish brown, gray, and grayish brown. Below the
subsoil, at a depth of about 34 inc hes, is gray, firm, limy
loam mn[tled with yellowish brown.

Fertility is h]nh, and the available water eapacity is
high. Runoff is slow. Water that runs off higher sur-
101111(1111rr soils accumulates, and the water table is within
a foot or two of the surface in spring and after rain in
other seasons. Permeability is moderately slow, except
when the water table 1s hw‘h After the soils have been
drained and have dried mli. they are easy to work and
easy to keep in good tilth.

Most of the acreage is used for crops.

Typical profile of a Capac fine sandy loam:

01—2 inches to 0, forest litter derived from deciduous trees.

A1—0 to 5 inches, very dark grayish-brown (10YR 3/2) fine
sandy loam; moderate, medium, granular structure;
friable; slightly aecid; clear, irregular boundary.

B1—5 to 8 inches, yellowish-brown (10YR 5/6) sandy loam ;
wealk, fine, subangular blocky structure ; very friable;
strongly acid; clear, wavy boundary.

A'2—8 to 12 inches, light brownish-gray (10YR 6/2) sandy
loam; common, medinm, distinet, yellowish-brown
(10YR 5/4) mottles; weak, fine, subangular blocky
structure; very friable; strongly aecid; clear, wavy
boundary.

B21t—12 to 18 inches, grayish-brown (10YR 5/2) clay loam;
common, medinm, distinet, vellowish-brown (10YR
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5/6) mottles; moderate, coarse, subangular blocky
structure; firm; neutral; gradual, wavy boundary.

B’22t—18 to 29 inches, yellowish-brown (10YR 5/6) clay
loam ; many, medium, faint, grayish-brown (2.5Y 5/2)
mottles ; moderate, fine, subangular blocky structure;
firm ; neutral; gradual, wavy boundary.

B’23tg—29 to 34 inches, grayish-brown (10YR 5/2) clay
loam; many, medium, faint, gray (10YR 5/1) and
distinect, yellowish-brown (10YR 5/6) mottles; mod-
erate, medium, subangular blocky structure; firm;
mildly alkaline; abrupt, wavy boundary.

Cg—34 to 48 inches -, gray (10YR 5/1) loam; common,
medium, distinect, yellowish-brown (10YR 5/6) mot-
tles; weak, medium, subangular blocky structure;
firm ; calcareous.

In cultivated areas these soils have a very dark grayish-
brown or dark grayish-brown Ap horizon 6 to 10 inches thick.
In some areas the texture of the lower part of the B horizon
is silty clay loam. The reaction of the upper part of the B
horizon ranges from strongly acid to slightly acid, and that
of the lower part from medium acid to mildly alkaline.

Capac soils are less well drained than Marlette soils, which
are not mottled. They are better drained and less gray than
Brookston soils.

Capac fine sandy loam, 0 to 2 percent slopes (CaA).—
This soil is on till plains in the central and northern
parts of the county. In a few areas the plow layer is loam
or sandy loam rather than fine sandy loam. Included in
mapping were small areas of gently sloping Capac soils.
Also included were small areas of the darker colored and
more poorly drained Brookston soils in drainageways
and depressions. These Brookston soils dry out more
slowly than the surrounding Capac soils.

Fxcessive wetness early in spring is the main limitation
for farming. Farm machinery bogs down, and the growth
of roots is restricted unless the water table is lowered.
Tile drainage is needed for efficient production of most
crops. The soil material is stable, and ditches and tile
are easy to maintain.

Nearly all of this soil is intensively farmed. Corn,
sugar beets, small grain, and forage crops are grown.
(Capability unit ITw-4 (2.5b); woodland suitability
group Z)

Capac fine sandy loam, 2 to 6 percent slopes (CaB).—
This soil is on till plains in the central and northern
parts of the county. The slopes are uniform, are medium
to long, and generally have a gradient of less than 5 per-
cent. In some areas the plow layer is loam or sandy loam
rather than fine sandy loam. Included in mapping were
areas of moderately eroded Capac soils, mainly where
the slope is 5 or 6 percent. In these eroded areas, the
plow layer is lighter colored and contains some clay loam
plowed up from the subsoil. Also included were areas of
the slightly coarser textured Belding soils at slightly
higher elevations and of the dark-colored, poorly drained
Brookston soils in depressions and drainageways. The
included Brookston soils dry out and warm up slowly
in spring.

Txcessive wetness early in spring is the main limita-
tion for farming. Tile drainage is needed for efficient
production of crops. Uneven relief in a few areas makes
it difficult to plan complete drainage systems. Random
tile and surface ditches are effective in such areas.

Nearly all of this soil is farmed intensively. Corn,
sugar beets, small grain, and forage crops are grown.
(Capability unit IIw-5 (2.5b); woodland suitability
group 7)

Carlisle Series

The Carlisle series is made up of very poorly drained,
level or depressional, organic soils that occur on till
plains, outwash plains, and moraines. These soils formed
in material derived from the remains of woody plants,
grasses, and sedges.

In a typical profile, the surface layer is black muck
about 14 inches thick. Below this is & 14-inch layer of
very dark brown, very friable muck that contains small
fragments of partly decomposed wood. At a depth of
98 1nches is dark grayish-brown, very friable peaty muck.

Tertility is low; the supplies of phosphorus, potassium,
and many micronutrients ave inadequate. The available
water capacity is very high. Runoff is very slow to
ponded. Permeability varies but is commonly rapid. The
water table is high unless lowered by artificial drainage.

Typical profile of Carlisle muck:

1—0 to 14 inches, black (10YR 2/1) muck; moderate, medium,
granular structure; friable; slightly acid; gradual,
wavy boundary.

914 to 28 inches, very dark brown (10YR 2/2) muck; mod-
erate, fine, granular structure; very friable; contains
many small, partly decomposed wood fragments;
slightly acid; gradual, wavy boundary.

3928 to 44 inches 4, dark grayish-brown (10YR 4/2) peaty
muck ; massive; very friable; slightly acid.

The surface layer is 10 to 24 inches thick. It contains few
to many fragments of partly decomposed wood and a few
logs up to 2 feet in diameter. The reaction of the profile
ranges from medium acid to neutral.

Carlisle soils differ from Houghton soils in containing
wood fragments. They lack the substratum of marl that is
characteristic of HWdwards soils and the substratum of sand
that is characteristic of Tawas soils.

Carlisle muck (0 to 1 percent slopes) (Cc).-—This soil
oceurs in depressions on till plains, outwash plains, and
moraines throughout the county.

Excessive wetness is the main limitation for farming.
Unless the water table is lowered by artificial drainage,
farm machinery bogs down and farming operations are
hampered. The water table should be controlled at a level
low enough to allow adequate room for growth of roots
but not so low that the organic material will settle. Some
areas lack outlets for drainage. Shortages of phosphorus,
potassium, and several micronutrients, including manga-
nese, boron, copper, and zinec, constitute another limita-
tion. Frost damage is a hazard to crops in the lowest
areas, and soil blowing is also a hazard if large areas are
cultivated.

Tf this soil is artificially drained, adequately fertilized,
and protected against the wind, many short-season, frost-
resistant crops can be grown. Most of the larger areas
have been drained and are farmed intensively. Vegetables
for market are common crops. Small areas are in woods.
(Capability unit ITIw-15 (Me); woodland suitability

group J)

Celina Series

The Celina series is made up of moderately well
drained, level to gently sloping soils on till plains and
low moraines. These soils formed in loamy material.

In a typical profile, the surface layer is dark grayish-
brown loam about 8 inches thick. The subsurface layer
is brown, friable loam about 4 inches thick. The subsoil,
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about 12 inches thick, is yellowish-brown, firm clay loam
mottled in the lower part with grayish brown. Pale-
brown, firm, limy heavy loam mottled with grayish
brown underlies the subsoil at a depth of about 24 inches.

Fertility is high, the available water capacity is high,
runoff is slow to medium, and permeability is moderately
slow.

Nearly all areas of these soils are farmed intensively.
Corn, small grain, and forage crops are the main crops.

Typical profile of a Celina loam:

Ap—O0 to 8 inches, dark grayish-brown (10YR 4/2) loam;
moderate, medium, granular structure; friable;
slightly acid; abrupt, smooth boundary.

A2—8 to 12 inches, brown (10YR 5/3) loam; weak, fine, sub-
angular blocky structure; friable; strongly acid;
abrupt, wavy boundary.

B21t—12 to 18 incheg, yellowish-brown (10YR 5/6) clay loam;
moderate, medium, subangular blocky structure;
firm; contains a considerable amount of A2 material
on cleavage and ped faces and in root channels;
strongly acid; gradual, irregular boundary.

B22t—18 to 24 inches, yellowish-brown (10YR 5/4) clay
loam; common, medium, faint, brown (7.5YR 5/4)
mottles and few, medium, distinct, grayish-brown
(10YR 5/2) mottles; moderate, medium, subangular
blocky structure; firm; slightly acid; abrupt, wavy
boundary.

C—24 to 42 inches -}, pale-brown (10YR 6/3) heavy loam;
many, medium, distinct, grayish-brown (10YR 5/2)
mottles; moderate, medium, platy structure; firm;
calcareous.

In areas not yet farmed, there is a very dark grayish-brown
Al horizon 1 to 3 inches thick. The texture of the upper part
of the B horizon is heavy loam in some areas. The depth to
mottling ranges from 16 to about 28 inches. The depth to the
C horizon ranges from 20 to 40 inches. In a few areas the
texture of the C horizon is silt loam or light clay loam. The
reaction of the A and B horizons ranges from strongly acid
to slightly acid.

Celina soils formed in material similar to that in which
Miami soils formed, but they differ from Miami soils in
ha'ving mottles in the lower part of the B horizon. Celina
soils are better drained and less mottled than Conover soils.

Celina loam, 0 to 2 percent slopes (CeAl.—This soil is
on till plains and Jow moraines. In some cultivated areas
the plow layer contains small amounts of pale-brown
loam plowed up from the underlying material, and in
some areas the plow layer is sandy loam rather than
loam. Included in mapping were small areas of gently
sloping Celina loam. Also included were wet spots and
small areas of muck.

This soil has no limitations that seriously affect its use
for farming.

Nearly all of the acreage is farmed intensively. Corn
and small grain are major crops. Alfalfa and other for-
age crops are grown also. (Capability unit I-1 (2.5a);
woodland suitability group D)

Celina loam, 2 to 6 percent slopes (CeB).—This soil is
on low moraines. The slopes are uniform and of medium
length, and the relief is commonly gently undulating. In
some areas the plow layer contains small amounts of
yellowish-brown clay loam plowed up from the subsoil,
and In some places the plow layer consists of sandy loam
rather than loam. Included in mapping were small areas
of level Celina loam. Also included were small areas of
the darker colored Conover and Brookston soils in low
areas and drainageways. These two included soils dry
out slowly in spring and after rain.

A moderate erosion hazard is the only significant lim-
itation of this Celina soil.

Nearly all the acreage is farmed intensively. Corn and
small grain are the major crops. Alfalfa and other forage
crops are grown also. (Capability unit Te-2 (2.5a);
woodland suitability group D)

Celina loam, 2 to 6 percent slopes, moderately eroded
{CeB2).—This soil is on low moraines. It has uniform, short
to medium-length slopes. In many areas the plow layer
contains small amounts of yellowish-brown clay loam
plowed up from the subsoil, and in many the plow layer
consists of sandy loam rather than loam. The plow layer
is less fertile, contains less organic matter, and absorbs
less water than the plow layer of unerodea Celina soils.
Included in mapping were small arveas of Miami soils at
slightly higher elevations.

The risk of further erosion is a moderate limitation
for farming. Surface crusting and poor tilth are hazards
in many areas.

All of this soil is farmed intensively. Corn and small
grain are important crops. Alfalfa and other forage crops
are grown also. (Capability unit Ile-2 (2.5a) ; woodland
suitability group D)

Ceresco Series

The Ceresco series is made up of somewhat poorly
drained, level soils on the flood plains of streams and
rivers. These soils formed in water-deposited material of
loam, silt loam, and sandy loam texture. They are subject
to flooding in spring and after prolonged rain in other
seasons.

In a typical profile, the surface layer is very dark
grayish-brown sandy loam about 9 inches thick. Below
the surface layer is dark grayish-brown, friable to very
friable sandy loam mottled with dark yellowish brown,
yellowish brown, and gray. This material extends to a
depth of 26 inches. It is underlain by strata of yellowish-
brown, very friable, limy sandy loam and loamy fine
sand. ) )

Fertility 1s medium, and the available water capacity
1s medium. Runoff is very slow or ponded. Permeability
is moderately rapid. The mottles result from prolonged
saturation.

Because of the flood hazard and the somewhat poor
drainage, only a few areas of these soils are used for
crops. Most remain in woods or are used for pasture.
Many tracts have been cut by meandering streams into
areas too small to be farmed profitably.

Typical profile of Ceresco loam:

Ap—O0 to 9 inches, very dark grayish-brown (10YR 3/2) loam;
moderate, fine, granular structure; friable; moder-
ately high organic-matter content; neutral; abrupt,
smooth boundary.

Clg—9 to 12 inches, dark grayish-brown (10YR 4/2) sandy
loam; common, medium, distinct, dark yellowish-
brown (10YR 4/4) mottles; weak, medium, granu-
lar structure; friable; mneutral; gradual, wavy
boundary.

C2g—12 to 26 inches, dark grayish-brown (10YR 4/2) sandy
loam; common, medium, distinet, yellowish-brown
(10YR 5/6) and gray (10YR 5/1) mottles; massive;
very friable; mildly alkaline; gradual, wavy bound-
ary.

IIC3—26 to 42 inches +, yellowish-brown (10YR 5/6) strati-
fled sandy loam and loamy fine sand; common,
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medium, faint, dark yellowish-brown (10YR 4/4) and
distinet, gray (10YR 5/1) mottles; massive; very
friable; caleareous.

In areas not yet cultivated, there is a very dark gray Al
horizon 4 to G inches thick. In some areas the color of the
Ap horizon is dark grayish brown. Below a depth of 30
inches, the fexture is varied; layers of sand, loamy sand,
and loam oceur within some profiles. The reaction of the A
horizon and the upper part of the € horizon is mainly neu-
tral or mildly alkaline,

Ceresco soils formed in material similar to that in which
Cohoctah soils formed, but they are better drained and
lighter colored than Cohoctah soils. Ceresco soils are finer
textured throughout than Algansee soils.

Ceresco loam (0 to 1 percent slopes) (Cfl.—This soil
oceurs on flood plains throughont the connty. The surface
layer consists of very dark grayish-brown loam or sandy
loam. Ineluded in mapping were small areas of Cohoctah
soils in old stream channels. _

Runoff from the uplands aceumulates on this Ceresco
soil, and flooding early in spring is a hazard.

Most of the acreage is in woods, Small areas are used
for pasture, native hay, and cultivated crops. (Capability
unit ITTw—12 (L-2¢) ; woodland suitability group O)

Chelsea Series

The Chelsea series is made up of well-drained, level to
moderately steep soils on outwash plains and moraines.
These soils formed in medium and coarse sand.

In a typical profile [(fig. 9)|, the surface layer is dark-
brown loamy sand about S inches thick. The upper 10
inches of the subsoil is yellowish-brown, loose sand. Be-
low this is a 26-inch layer of light yellowish-brown, loose
sand. Beginning at a depth of 44 inches is a 40-inch layer
that consists of light yellowish-brown, loose sand and
dark-brown, very friable loamy sand.

Fertility is very low, and the organic-matter content
is low. The available water capacity is low; the supply is
generally not adequate for optimum growth of crops
throngh the summer. Permeability is rapid. Runoff is
slow to medium, depending on the slope. Soil blowing is
a hazard.

Most areas of these soils are idle or are used for native
hay and pasture. Large acreages have been planted to
pine, and some small areas are used for corn and garden
vegetables.

Typical profile of a Chelsea loamy sand :

Ap—0 to 8 inches, dark-brown (10YR 3/3) loamy sand;
weak, fine, granular structure; very friable; mildly
alkaline; abrupt, smooth boundary.

B1—S to 18 inches, yellowish-brown (10YR 5/6) sand; single
grain; loose; medium acid; clear, wavy boundary.

A’2—18 to 44 inches, light yellowish-brown (10YR 6/4) sand;
single grain; loose; medium acid; abrupt, wavy
boundary.

A2&DB't—44 to 84 inches -, dark-brown (7.5YR 4/4) loamy
sand, which represents the B’t horizons; light
yellowish-brown (10YR 6/4) sand, which represents
the A’2 horizons ; B’t horizons occur as discontinnons
bands ¥ inch to 1 inch thick separated by A2 hori-
zons 1 inch to 6 inches thick; B’t material is mas-
sive and very friable; A’2 material is single grain
and loose; medinm acid.

In areas not yet farmed, there is a very dark grayish-brown

Al horizon 1 to 3 inches thick and a light-gray Al horizon

1 to 4 inches thick, The color of the Bl horizon ranges to

dark brown, and the thickness of this horizon from 4 to 14
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Figure 9.—Profile of a Chelsea loamy sand. Numbers on tape
indicate depth in feet.

inches. The color of the 't horizon ranges to yellowish
brown. The first B’t layer is at a depth of 40 to GO inches.
The reaction of the A and B horizons ranges from medium
acid to mildly alkaline.

Chelsea soils have a slightly coarser textured profile than
Montealm soils. They are better drained than Tedrow soils
and lack the mottles that are characteristic of Tedrow soils.

Chelsea loamy sand, 0 to 6 percent slopes (ChB).—This
soil is on broad outwash plains. The plow layer is dark
brown or dark grayish brown. Wet depressions and
drainageways are included in some of the areas mapped.

Permeability is rapid, and the available water capacity
is low. The result is a shortage of moisture during most
of the growing season. This lack of moisture is the main
limitation.

Most of this soil is idle or is used for native hay or
pasture. Large acreages have been planted to pine,
and small areas are used for corn and garden vegeta-
bles. (Capability unit IVs—4 (5a) ; woodland suitability
group 1)

" Chelsea loamy sandy, 6 to 12 percent slopes (ChC).—
This soil is on moraines. The slopes are short and irregu-
lar. The surface layer is dark brown or dark grayish
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brown; where organic matter has accumulated, the
uppermost 4 or 5 inches is very dark grayish brown to
very dark brown.

The slope and a shortage of moisture make this soil
unsuitable for cultivated crops and limit its use for
improved pasture. Enough water is available for trees.

Most of the acreage is in woods or brush. Most cleared
areas are in native pasture or native hay. Reforesting of
abandoned areas is a desirable practice. (Capability unit
VIs-1 (5a); woodland suitability group E)

Chelsea loamy sand, 12 to 18 percent slopes (ChD).—
This soil is on moraines. It has a dark grayish-brown
surface layer. The slopes are short and irregular. In-
cluded in mapping were more nearly level areas on
ridges, spurs, and knolls, and steeper areas adjacent to
large drainageways.

The slope and a shortage of moisture make this soil
unsuitable for cultivated crops and limit its use for hay
and improved pasture. The slope and the sandy texture
make the use of farm machinery diflicult. Enough water
is available for trees,

Much of this soil is in woods. Small areas are in brush.
Permanent vegetation should be maintained. (Capability
unit VIIs-1 (5a); woodland suitability group E)

Cohoctah Series

The Cohoctah series is made up of poorly drained, level
soils on flood plaing, mainly along the Flint River in the
northern part of the county. These soils formed in strati-
fied sandy loam, heavy loamy fine sand, and silt loam
material deposited by water. They are flooded frequently
in spring and after prolonged rain in other seasons.

In a typical profile, the surface layer is very dark gray
loam about 8 inches thick. The subsoil, about 4 inches
thick, is grayish-brown, very friable fine sandy loam
mottled with yellowish brown. The upper 16 inches of
underlying material consists of light brownish-gray,
friable fine sandy loam mottled with dark x‘e]lowlsh
brown. Below this is gray, loose heavy loamy fine sand
mottled with light yellowish brown and dark yellowish
brown.

Fertility is medium, and the available water capacity
is medium. Runoff is very slow. Permeability is moderate
to moderately rapid. The gray color is a result of pro-
longed saturation.

Because of the flood hazard and the high water table,
these soils are not generally used for crops. Woodland,
wildlife habitat, and recreation are the main uses. Af
present the vegetation consists of mixed hardwoods,
chiefly elm, soft maple, and swamp white oak. Many
tracts have been cut by meandering streams into areas
too small to be farmed profitably.

Typical profile of Cohoctah loam :

A1-—0 to 8 inches, very dark gray (10YR 3/1) loam; mod-
erate, fine, granular structure; friable; neutral;
abrupt, wavy boundary.

B2g—S8 to 12 inches, grayish-brown (10YR 5/2) fine sandy
loam; many, medium, distinct, yellowish-brown

(10YR 5/6) mottles; weak, fine, granular structure;
very friable; mildly alkaline; gradual, wavy bound-

ary.

Clg—12 to 28 inches, light brownish-gray (10YR 6/2)
fine sandy loam; common, medium, distinct, dark
yellowish-brown (10YR 4/4) mottles; weak, medium,
subangular blocky structure; friable; contains thin

strata of dark-gray (10YR 4/1) silt; mildly alkaline;
gradual, wavy boundary.

C2g—28 to 50 inches --, gray (10YR 6/1) heavy loamy
fine sand; few, medium, distinct, light yellowish-
brown (10YR 6/4) and few, fine, distinct, dark
yvellowish-brown (10YR 4/4) mottles; single grain;
loose; mildly alkaline.

In some areas the color of the A horizon is very dark brown.
The texture of the C horizon varies considerably within short
distances. In some profiles the C horizon containg thin layers
of loam and silt loam. The reaction, to a depth of 28 inches,
ranges from slightly acid to mildly alkaline.

Cohoctah soils are more poorly drained and grayer than
Ceresco soils. They are in the same drainage class as the
finer textured Sloan soils. Cohoctah soils have a finer tex-
tured profile than Glendora soils.

Cohoctah loam (0 to 1 percent slopes) (Cm).~—This soil
is on {lood plains. ITn a few aveas the surface layer is
sandy loam or very fine sandy loam.

The use of this soil is limited by a hazard of flooding
early in spring.

Most of the acreage is in woods. Small areas are used
for pasture or for native hay. (Capability unit TTTw-12
(L—2¢) ; woodland suitability group O)

Colwood Series

This series is made up of poorly drained, level or de-
pressional soils on outwash plains and lake plains. These
soils formed in stratified silt, fine sand, and very fine sand
deposited by water.

In a typical profile, the surface layer is very dark gray
loam about 11 inches thick. The upper 7 inches of the
subsoil is light brownish-gray, firm heavy loam mottled
with yellovmsh brown, and the lower 14 inches is light
brownish-gray, firm light silty clay loam mottled with
yellowish brown. Below the subsoil, at a depth of about
32 inches, is gray, friable, imy, stratified silt loam, silt,
fine sand and very fine sand mottled with Ve110W1Sh
brown.

Fertility is high, and the available water capacity is
high. Runoff is very slow to ponded. Permeability is mod-
erate to moderately slow. Many areas receive runoff from
adjacent higher soils. The gray color of the subsoil is a
result of prolonged saturation.

If drained, these soils are suited to corn and other
crops. Generally, they are not suitable for farming unless
drained.

Typical profile of Colwood loam :

Ap—O0 to 9 inches, very dark gray (10YR 3/1) loam; mod-
erate, medium, granular structure; friable; neutral;
abrupt, smooth boundary.

Al—9 to 11 inches, very dark brown (10YR 2/2) loam;
moderate, coarse, granular structure; friable; neu-
tral; gradual, wavy boundary.

B21g—11 to 18 inches, light brownish-gray (2.5Y 6/2) heavy
loam; few, coarse, distinet, yellowish-brown (10YR
5/8) mottles; moderate, medium, subangular blocky
structure; firm; coatings of very dark brown (10YR
2/2) on ped faces; neutral; gradual, wavy boundary.

B22tg—18 to 32 inches, light brownish-gray (2.5Y 6/2) light
silty clay loam; many, coarse, distinct, yellowish-
brown (10YR 5/6) mottles; moderate, medium, sub-
angular blocky structure; firm; thin clay films on
some peds ; mildly alkaline; abrupt, smooth boundary.

IIC1g—32 to 39 inches, gray (10YR 5/1), stratified silt, fine
sand, and silt loam; few, coarse, distinct, yellowish-
brown (10YR 5/8) mottles; massive; friable; cal-
careous; abrupt, smooth boundary.
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IIIC2g—39 to 48 inches 4, gray (10YR 5/1), stratified silt,
fine sand, and very fine sand; massive; friable;
calcareous.

In undisturbed areas, there is a 2- to 6-inch layer of muck
at the surface. The color of the 6- to 10-inch Ap horizon is
black or very dark grayish brown in some areas. The texture
of the B horizon ranges from light silty clay loam to loam,
heavy fine sandy loam, or light sandy clay loam, depending
on the sequence of layers in the water-deposited material.
The thickness of the A and B horizons combined ranges from
20 to about 40 inches. The reaction of the A and B horizons
ranges from slightly acid to mildly alkaline.

Colwood soils are more poorly drained and have a grayer
B horizon than Kibbie soils. They have a finer textured sub-
soil than either Pinconning or Brevort soils.

_ Colwood loam (0 to 1 percent slopes) (Co).—This soil
is on lake plains and ontwash plains. In some areas there
is a thin layer of muck at the surface, and in some the
surface layer is silt loam or fine sandy loam.

Generally, this soil is too wet for crops unless it is
drained artificially. The wetness interferes with the use
of farm machinery, delays planting, and hampers other
farming operations. Drainage is difficult because ditches
and tile trenches cave in readily. Installing tile is easiest
during periods of dry weather. Special blinding material
is needed to keep soil material from flowing into tile.
Frost early in fall is a hazard to crops.

If drained, this soil is well suited to corn and other
crops. (Capability unit IIw—4 (2.5¢) ; woodland suitabil-
ity group W)

Conover Series

The Conover series is made up of somewhat poorly
drained, level to undulating soils on till plains in the
southern part of the county. These soils formed in loam
or light clay loam material and were affected during
formation by a fluctuating high water table.

In a typical profile, the surface layer is very dark
grayish-brown loam about 8 inches thick, The 3-inch sub-
surface layer is pale-brown, friable loam mottled with
yellowish brown. The subsoil, about 17 inches thick, con-
sists of pale-brown and yellowish-brown, firm clay loam
mottled with dark brown, light brownish gray, and gray-
ish brown. Below the subsoil, at a depth of about 28
inches, is brown, firm, limy loam mottled with grayish
brown and yellowish brown.

Fertility 1s high. The available water capacity is high;
the supply is usually adequate for optimum growth of
crops. Runoff is slow to ponded, and permeability is mod-
erately slow. The water table is high in spring and after
rain in other seasons. After these soils have been drained
and have dried out, they are easy to work and to keep in
good tilth.

Most of the acreage has been drained and is farmed.
Corn, small grain, sugar beets, and forage crops are suit-
able crops.

Typical profile of a Conover loam:

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

A2—S8 to 11 inches, pale-brown (10YR 6/3) loam; few, fine,
distinet, yellowish-brown (10YR 5/4) mottles; mod-
erate, fine, subangular blocky structure; friable;
medium acid; abrupt, wavy boundary.

B21t—11 to 14 inches, pale-brown (10YR 6/3) light clay
loam; many, medium, distinet, dark-brown (10YR

4/8) and light brownish-gray (10YR 6/2) mottles;
moderate, medium, subangular blocky structure;
firm; thin clay films on numerous peds; slightly
acid; clear, wavy boundary.

B22t—14 to 28 inches, yellowish-brown (10YR 5/4) clay
loam ; many, medium, distinct, grayish-brown (10YR
5/2) mottles and coatings on ped surfaces; strong,
medium, subangular blocky structure; firm; medium
clay films on most peds; neutral; abrupt, wavy
boundary.

C—28 to 42 inches --, brown (10YR 5/3) loam; many,
medium, faint, grayish-brown (10YR 5/2) and many,
medium, distinet, yellowish-brown (10YR 5/8) mot-
tles; weak, medium, subangular blocky structure;
firm ; calcareous.

In areas not yet farmed, there is a very dark gray or very
dark grayish-brown Al horizon 2 to 5 inches thick. The color
of the plow layer in some areas is very dark gray instead of
very dark grayish brown, and the thickness of this layer
ranges from 6 to 9 inches. The depth to mottling ranges from
20 to about 40 inches. In a few areas the texture of the
underlying material is light clay loam or silt loam. The
reaction of the A and B horizohs ranges from medium acid
to neutral.

Conover soils formed in material similar to that in which
Miami and Celina soils formed. They are more poorly drained
than either Celina soils, which are less mottled, or Miami
soils, which lack mottles. Conover soils are less poorly
drained and less gray than Brookston soils.

Conover loam, 0 to 2 percent slopes (CvA).—This soil
is on till plains. In a few areas the surface texture is silt
loam or sandy loam. The surrounding topography is
gently undulating, and small areas of gently sloping
Conover soils were included with this level soil in map-
ping. Also included were areas of Brookston soils in
narrow drainageways and depressions. These included
Brookston soils stay wet longer than the surrounding
Conover soil.

This Conover soil receives runoff from adjacent higher
soils. The water table is seasonally high, and runoff is
slow. Ifxcessive wetness early in spring is a limitation
for farming. Tile drains and shallow waterways are
needed to remove excess water, The soil material is stable,
so drainage ditches and tile trenches are not likely to
cave in. If tilled when wet, this soil puddles, loses its
granular structure, and dries out hard and cloddy, but
after it has been drained and has dried out, it is easy to
work and to keep in good tilth. Farm machinery is likely
to bog down when the soil is wet.

Most of this soil is farmed intensively. Corn, sugar
beets, small grain, and forage crops are suitable crops.
(Capability unit IIw—4 (2.5b); woodland suitability
group %)

Conover loam, 2 to 6 percent slopes (CvB}.—This soil
18 on till plains in the southern part of the county. It has
medium-length to long slopes, predominantly of 4 to 6
percent. Small areas of level Conover soils were included
in mapping. Also included were small areas of mod-
erately eroded Conover soils on the crests of 5 to 6 percent
slopes. In some of these eroded areas, the plow layer is
grayish brown and contains small amounts of yellowish-
brown clay loam plowed up from the subsoil; in others,
the surface layer is sandy loam. Included areas of Brooks-
ton soils oceupy drainageways; these soils stay wet longer
than the surrounding Conover soils.

Artificial drainage is needed to remove excess water.
Undulating relief makes it difficult to plan a complete
drainage system for some areas, but random tile and
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surface drains are effective in such places. If tilled when
wet, the soil puddles, loses its granular structure, and
dries out hard and cloddy, but after it has been drained
and has dried out, it is easy to work and to keep in good
tilth.

Most of this soil is farmed intensively. Corn, sugar
beets, small grain, and forage crops are suitable crops.
(Capability unit IIw-5 (2.5b); woodland suitability
group Z)

Del Rey Series

The Del Rey series is made up of somewhat poorly
drained, level to undulating soils on lake plains. These
soils formed in stratified material that consisted mainly
of silty clay loam and clay loam but included thin layers
of silt, {ine sand, and clay.

In a typical profile, the surface layer is dark grayish-
brown silt loam about 8 inches thick. The subsoll, about
16 inches thick, consists of yellowish-brown and brown,
firm silty clay loam mottled with dark grayish brown
and pale brown. The underlying material, at a depth of
24. inches, is made up of strata of brown, firm silty clay
loam and friable silt and thin layers of brown, friable
very fine sand.

Fertility is high, and the available water capacity is
high. Permeability is moderately slow. Runoff is slow,
and water often ponds in the lowest spots. Runoff from
adjacent higher soils accumulates on these soils, and the
water table is high in spring and during wet weather in
other seasons. These soils warm up and dry out slowly
in spring unless artificially drained.

If drained, these soils are suited to crops. Most areas
are farmed. Corn, sugar beets, and forage crops are the
TNAlIl Crops.

Typical profile of a Del Rey silt loam:

Ap—o0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, coarse, granular structure; friable; neu-
tral; abrupt, wavy boundary.

B21t—S8 to 12 inches, yellowish-brown (10YR 5/4) silty clay
loam; few, medium, distinct, dark grayish-brown
(10YR 4/2) and pale-brown (10YR 6/3) mottles;
moderate, medium, angular blocky structure; firm;
mildly alkaline; clear, wavy boundary.

B22t—12 to 24 inches, brown (10YR 5/3) heavy silty clay
loam ; common, medium, distinct, dark grayish-brown
(10YR 4/2) mottles and coatings on ped surfaces;
contains thin layers of silt; moderate, medium,
prismatic structure breaking to strong, medium,
angular blocky; firm; mildly alkaline; abrupt, wavy
boundary.

I1C—24 to 42 inches -}-, 3- to 6-inch strata of brown (10YR
5/8) silty clay loam and silt and thin layers of
brown (10YR 5/3) very fine sand; the silty clay
loam, which is dominant, is firm and has strong,
medium, subangular blocky structure; the silt and
very fine sand are friable and have weak, thin, platy
structure; calcareous.

In some areas the color of the Ap horizon is very dark
grayish brown. A pale-brown or light brownish-gray A2
horizon 1 to 3 inches thick underlies the Ap horizon in some
areas. The texture of the B horizon in some profiles is light
silty clay, and in some the B and C horizons include layers
of sandy loam and clay loam. The depth to the IIC horizon
ranges from 20 to about 34 inches. The reaction of the A
and B horizons is dominantly neutral or mildly alkaline but
ranges to slightly acid.

Del Rey soils are more poorly drained and more mottled
than Morley soils and are better drained and less gray than

Lenawee soils. They have a stratified C horizon, more vari-
able in texture than the C horizon of Blount soils.

Del Rey silt loam, 0 to 2 percent slopes (DrA).—This
soil is on lake plains in the central part of the county. In
places the plow layer is very dark gravish brown rather
than dark grayish brown. Included with this level soil
In mapping were small areas of gently sloping Del Rey
soils. Also included were small areas of Lenawee soils in
narrow drainageways and small depressions. These in-
cluded Lenawee soils stay wet longer than the adjacent
Del Rey soil.

Ixcessive wetness and poor to fair tilth are the main
limitations for farming.

If drained, this soil 18 suited to corn, sugar beets, and
forage crops. Most of it is drained and intensively
farmed. (Capability unit ITw-2 (1.5b); woodland suit-
ability group Z)

Del Rey silt loam, 2 to 6 percent slopes (DrB).—This
soil is on lake plains in the central part of the county.
Small areas of level Del Rey soils are included in the
areas mapped. Also included are spots of moderately
eroded Del Rey soils, in which part of the yellowish-
brown layer of the subsoil is mixed into the plow layer.

Excessive wetness and poor to fair tilth are the main
limitations for farming. Some areas have undulating
relief, which makes it difficult to lay out a complete
drainage system.

If drained, this soll is suited to corn, sugar beets, and
forage crops. Most of it is drained and intensively
farmed. (Capability unit ITw-3 (1.5b); woodland suit-
ability group Z)

Dryden Series

The Dryden series is made up of moderately well
drained, level to gently sloping soils on till plains and
low moraines in the southern part of the county. These
soils formed in limy material of sandy loam texture.

In a typical profile, the surface layer is dark grayish-
brown sandy loam about 8 inches thick, and the 4-inch
subsurface layer is brown, friable sandy loam. The sub-
soil 1s about 22 inches thick. The upper 9 inches is brown,
firm heavy loam, and the lower 13 inches is dark
yellowish-brown, firm sandy clay loam mottled with
brown. The underlying material, at a depth of about
34 inches, is grayish-brown, friable, limy sandy loam
mottled with yellowish brown.

Fertility is moderate, the available water capacity is
moderate, permeability is moderate, and runoft is slow.
These soils are easy to work. They dry out quickly and
so are ready for tillage early in spring.

Most areas of these soils are farmed. Corn, oats, wheat,
hay, and potatoes are the common crops. Forage crops
can be grown also.

Typical profile of a Dryden sandy loam:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) sandy
loam ; weak, fine, granular structure; friable; slightly
acid; abrupt, smooth boundary.

A2—8 to 12 inches, brown (10YR 5/3) sandy loam ; moderate,
medium, granular structure; friable; medium acid;
clear, smooth boundary.

B21t—12 to 21 inches, brown (10YR 5/3) heavy loam; mod-
erate, medium, subangular blocky structure; firm;
slightly acid; gradual, wavy boundary.

B22t—21 to 34 inches, dark yellowish-brown (10YR 4/4)
sandy clay loam; common, medium, distinet, brown
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(10YR 5/83) mottles; moderate, medium, subangular
blocky structure; firm; thin clay films on some peds;
slightly acid; gradual, wavy boundary.

C—384 to 42 inches +, grayish-brown (10YR 5/2) sandy loam;
common, medium, distinct, yellowish-brown (10YR
5/6) mottles; massive; friable; calcareous.

In areas not yet farmed, there is a very dark grayish-brown
Al horizon 2 to 4 inches thick. The depth to motiling ranges
from 16 to about 30 inches. In some profiles the texture of
the lower part of the B horizon is heavy sandy loam. The
depth to the C horizon ranges from 20 to about 40 inches.
The reaction of the A and B horizons is medium acid to
slightly acid.

Dryden soils formed in material similar to that in which
Lapeer and Locke soils formed. Dryden soils differ from
Lapeer soils in having a mottled subsoil. They are better
drained and less mottled than Locke soils. They have a
coarser textured C horizon than Celina soils.

Dryden sandy loam, 0 to 2 percent slopes (DyA].—This
soil is on till plains and low moraines, mainly in the
southern part of the county. The plow layer is dark
grayish brown, and in a few areas it is loam rather than
sandy loam. In areas that are intensively farmed, the
plow layer contains a little grayish-brown sandy loam
plowed up from the underlying material. Included in
mapping were a few areas of gently sloping Dryden
soils. Also included were areas of darker colored Locke
soils in depressions and narrow drainageways. These
included Locke soils stay wet longer than the surround-
ing Dryden soil.

Water erosion is not a hazard, but soil blowing is
likely if large areas are left bare of vegetation. In dry
years the moisture supply is inadequate for crops.

Nearly all of this soil is farmed. Small grain, corn,
and alfalfa are common crops. (Capability unit ITs-2
(3a) ; woodland suitability group U)

Dryden sandy loam, 2 to 6 percent slopes (DyB).—This
soil is on till plaing and low moraines, mainly in the
southern part of the county. The slopes are generally
uniform and are predominantly between 2 and 4 percent
in gradient. In a few areas the plow layer is loam rather
than sandy loam, and in a few areas 1t contains a little
brown loam plowed up from the subsoil. Included in
mapping were small areas of level Dryden sandy loam.
Also included were areas of the darker colored ILocke
soils in depressions and drainageways.

Erosion is a hazard if this Dryden soil is farmed, and
in dry years the supply of available water is inadequate
for crops.

Most of this soil is cultivated. Small grain, corn, and
alfalfa are grown. (Capability unit ITe-8 (3a); wood-
land suitability group U)

Edwards Series

This series is made up of very poorly drained, level to
depressional, organic soils on till plains, lake plains, and
moraines. These soils formed in organic material under-
lain at a depth of 12 to 42 inches with marl. The organic
material was derived from woody plants, grasses, and
sedges.

In a typical profile, the surface layer is very dark
grayish-brown muck about 18 inches thick. Below this
1s a 12-inch layer of very dark brown muck stratified
with thin layers of bluish-gray marl. This layer contains
small snail shells. At a depth of about 30 inches is gray
marl that contains thin layers of sand and shale.

Fertility is generally low. Permeability is rapid in
the organic layers and variable in the underlying marl.
The water table is at the surface unless lowered by arti-
ficial drainage, and in some areas the marl is so slowly
permeable that water does not move downward and the
organic layers are saturated even after artificial drainage.
Runoff is very slow to ponded. ]

Most areas of these soils are in woods or native pasture.
Truck crops are grown in drained areas that are next to
areas of deeper organic soils.

Typical profile of Edwards muck:

1—0 to 18 inches, very dark grayish-brown (10YR 8/2) muck;
moderate, coarse, granular structure; very friable;
mildly alkaline; abrupt, smooth boundary.

2—18 to 30 inches, very dark brown (10YR 2/2) muck; thin
layers of bluish-gray (565G 6/1) marl; massive;
contains some shells; calcarcous; abrupt, smooth
boundary.

IIC—30 to 54 inches --, gray (5Y 6/1) marl; contains thin
layers of sand and shells; massive; calcareous.

The color of the surface layer is very dark grayish brown
or black. The reaction of the organic layers is mainly alkaline.
Edwards soils have a marl substratum, in contrast with

Linwood soils, which have a silt loam substratum. Edwards

soils have a thinner layer of organic material than either

Carlisle or Houghton soils.

Edwards muck (0 to 1 percent slopes) {Ed).—This soil
oceurs in swampy areas throughout the county. In some
places the surface layer is black rather than very dark
grayish brown. L

Excessive wetness, a frost hazard, high alkalinity, and
inadequate depth of the organic layers limit the use of
this soil for crops. Drainage systems are hard to install
and maintain because the marl is so near the surface and
because outlets are scarce. Drainage, if effective, is likely
to be followed by settling of the organic material. The
alkalinity results in a shortage of plant nutrients. Soil
blowing is a hazard if cultivated crops are grown.

Most of the acreage is in woods and native pasture.
Very little is cultivated. (Capability unit IVw-6
(M/me) ; woodland suitability group J)

Fabius Series

The Fabius series is made up of somewhat poorly
drained, level to undulating soils on outwash plains and
Inke plains. These soils formed 1n water-deposited mate-
rial that consisted of 10 to 24 inches of loamy sand and
sandy loam underlain with stratified sand and gravel.
They were influenced during formation by a fluctuating
high water table.

In a typical profile, the surface layer is very dark
grayish-brown sandy loam about 7 inches thick. The sub-
surface layer, about 3 inches thick, is grayish-brown, very
friable sandy loam. The subsoil is about 8 inches thick.
The upper 2 inches is yellowish-brown, friable heavy
sandy loam and the lower 6 inches is yellowish-brown,
firm gravelly sandy clay loam. Both of these layers have
dark yellowish-brown and grayish-brown mottles. At a
depth of about 18 inches is pale-brown, loose, limy, strati-
fied coarse sand and gravel.

Fertility i1s low to moderate, and the available water
capacity is moderately low. The water table is high in
spring and during wet weather in other seasons. Permea-
bility is moderately rapid, except at the times when the
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water table is high. If the water table is lowered artifi-
cially, these soils dry out quickly and tend to be droughty.
Soil blowing is a hazard 1f large areas are cultivated.

If drained, these soils are suited to the crops commonly
grown in the county.

Typical profile of a IFabius sandy loam :

Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2)
sandy loam; weak, fine, granular structure; very
friable; moderately high in organic-matter content;
slightly acid; abrupt, wavy boundary.

A2—7 to 10 inches, grayish-brown (10YR 5/2) sandy loam;
weak, fine, granular structure; very friable; slightly
acid; clear, wavy boundary.

B21t—10 to 12 inches, yellowish-brown (10YR 5/4) heavy
sandy loam; common, medium, distinct, dark
yellowish-brown (10YR 4/4) and grayish-brown
(10YR 5/2) mottles; weak, medium, subangular
blocky structure; friable; slightly acid; clear, wavy
boundary.

B22t—12 to 18 inches, yellowish-brown (10YR 5/6) gravelly
sandy clay loam; common, medium, distinct, dark
yellowish-brown (10YR 4/4) and grayish-brown
(10YR 5/2) mottles; weak, medium, subangular
blocky structure; firm; slightly acid; abrupt, wavy
boundary.

IIC—18 to 42 inches 4, pale-brown (10YR 6/3) strati-
fied coarse sand and gravel; single grain; loose;
calcareous.

In areas not yet farmed, there ig a very dark grayish-brown
or very dark brown Al horizon 5 to 7 inches thick. The color
of the Ap horizon is very dark brown in some areas, and the
thickness of that horizon ranges from 6 to 9 inches. In a few
areas the texture of the B horizon is clay loam or gravelly
clay loam. The reaction of the A and B horizons ranges from
slightly acid to neutral.

Fabius soils have a thinner subsoil than Wasepi soils and
are shallower to sand and gravel. They are less poorly
drained and less gray than Mussey soils.

In this county I'abius soils were mapped in complexes with
Wasepi soils.

Fabius-Wasepi sandy loams, 0 to 2 percent slopes
(FaA).—This complex occurs on lake plains and outwash
plains throughout the county. In some places the plow
layer containg a little gravel.

This mapping unit is made up of about equal acreages
of Fabius sandy loam and Wasepl sandy loam, which
occur together in such complex patterns that they cannot
be shown separately on the soil map. The two soils are
similar in texture and in drainage characteristics, and
both are underlain with stratified sand and gravel, but
in Fabius sandy loam the depth to the underlying mate-
rial is less than 24 inches, and in Wasepl sandy loam it
1s 24 to 42 inches. Included with these soils in mapping
were areas of the poorly drained Gilford soils in drain-
ageways. These included soils stay wet longer than the
surrounding Fabius and Wasepi soils.

Iixcessive wetness and low to moderate fertility are
the major limitations for farming. Drainage can be im-
proved by the use of tile, open ditches, and surface drains.
It is advisable to install tile and to dig ditches during
dry weather, because ditches and trenches cave in readily
when the soils are wet. Some areas lack outlets for drain-
age. Straw or other blinding material helps to keep soil
material from flowing into and plugging tile.

Corn and forage crops are commonly grown in drained
areas of this complex, and native pasture plants in un-
drained areas. (Capability unit IITw-5 (4b); woodland
suitability group G)

Fabius-Wasepi sandy loams, 2 to 6 percent slopes
(FaB).—This complex occurs on lake plains and outwash
plains throughout the county. In some places the plow
layer contains a little yellowish-brown sandy clay loam
plowed up from the subsoil.

About 60 percent of this mapping unit is Fabius sandy
loam, which occurs with Wasepi sandy loam in such com-
plex patterns that the two soils cannot be shown sepa-
rately on the soil map. The two soils are similar in
texture and in drainage characteristics, and both are
underlain with stratified sand and gravel, but in Fabius
sandy loam the depth to the underlying material is less
than 24 inches, and in Wasepi sandy loam it is 24 to 42
inches.

Excessive wetness and low to moderate fertility are the
major limitations for farming. Installing a complete
drainage system is difficult, because of undulating relief,
but random tile and surface drains can be used to remove
water from the lowest and wettest areas. Because trenches
cave in readily when the soils are wet, it is advisable to
install tile during dry weather. Straw and other blinding
material help to keep soil material from flowing into
and plugging the tile.

Corn and forage crops are grown in drained areas of
this complex, and native pasture plants in undrained
areas. (Capability unit IITw-5 (4b); woodland suitabil-
ity group ()

Fox Series

The Fox series is made up of well-drained, level to
sloping soils on outwash plains and low moraines. These
soils formed in loamy material 24 to 42 inches thick over
stratified gravel and sand.

In a typical profile, the surtface layer is dark grayish-
brown sandy loam about 8 inches thick. The subsurface
layer, about 4 inches thick, is yellowish-brown, very fri-
able gravelly sandy loam. The subsoil is about 18 inches
thick. The upper 14 inches is dark reddish-brown, firm
gravelly clay loam, and the lower 4 inches is dark-brown,
friable heavy gravelly sandy loam. The substratum, at a
depth of about 30 inches, 1s light brownish-gray, loose,
limy, stratified gravel and coarse sand.

Fertility is moderate, the available water capacity is
moderate, permeability is moderate, and runoff is slow
to medium, depending on the slope. These soils dry out
and warm up readily, and they are ready for tillage early
in spring. They can be tilled easily over a wide range of
moisture content. Crusting is not generally a hazard if
tillage 1s kept to a minimum and the organic-matter con-
tent 1s maintained.

Corn, oats, wheat, and hay are the common crops. For-
age crops can be grown also.

Typical profile of a Fox sandy loam:

Ap—O to 8 inches, dark grayish-brown (10YR 4/2) sandy
loam; weak, medium, granular structure; friable;
neutral; abrupt, smooth boundary.

A2—8 to 12 inches, yellowish-brown (10YR 5/4) gravelly
sandy loam; weak, fine, granular structure; very
friable; slightly acid; abrupt, wavy boundary.

B21t—12 to 26 inches, dark reddish-brown (5YR 3/3) gravelly
clay loam; moderate, coarse, subangular blocky
structure ; firm ; medium acid; clear, wavy boundary.

B22t-—26 to 30 inches, dark-brown (10YR 4/3) heavy gravelly
sandy loam; weak, medium, subangular blocky
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structure; friable; slightly acid; abrupt, irregular
boundary.

IIC—30 to 42 inches -+, light brownish-gray (10YR 6/2)
stratified gravel and coarse sand; single grain;
loose; calcareous.

In areas not yet farmed, there is a very dark grayish-brown
Al horizon 1 to 3 inches thick. In some areas the color of
the B horizon is dominantly dark brown, and the texture of
the B horizon ranges to gravelly sandy clay loam or clay
loam. Cobblestones occur in the lower part of the 13 horizon
and in the C horizon in some places. The reaction of the A
and B horizons ranges from medium acid to neutral.

Fox wsoils have a thicker, finer textured B horizon than
either Boyer or Oshtemo soils. They are less deep to the TIC
horizon than Oshtemo soils. They are better drained than
Matherton soils and lack the mottling that is characteristic
of Matherton soils. Fox soils differ from Miami soils in
having more gravel and sand in the B horizon and in being
underlain with sand and gravel.

Fox sandy loam, 0 to 2 percent slopes {FoA}.—This soil
occurs on outwash plains throughout the county. The
plow layer contains a considerable amount of fine gravel,
and in a few areas it has a loam instead of a sandy loam
texture. Included in mapping were a few areas of gently
sloping Fox sandy loam. :

The available water capacity is only moderate, and in
some years the moisture supply is not adequate for crops.
Water erosion is not a hazard, because water is absorbed
readily and little of it runs off. Soil blowing is a hazard
if large areas are left bare of vegetation.

This soil can be farmed intensively without damage if
fertility is maintained and the structure preserved. Most
of the acreage is cultivated. Small grain, corn, and alfalfa
are common crops. (Capability unit TIs-2 (3a); wood-
land suitability group U)

Fox sandy loam, 2 to 6 percent slopes {FoB).—This soil
occurs on outwash plains and low moraines throughout
the county. The slopes are uniform and are short to
medium in length. In a few areas the surface layer is
loam rather than sandy loam. Included in mapping were
small moderately eroded areas in which the surface layer
is brown or yellowish brown,

Runoff is medium, and the hazard of water erosion is
moderate. The supply of water available to erops is some-
what limited in dry periods.

Most of this soil 1s cultivated. Small grain and corn
are important crops. (Capability unit ITe-3 (3a); wood-
land suitability group U)

Fox sandy loam, 6 to 12 percent slopes, moderately
eroded {FoC2).—This soil is on low moraines. The slopes
are short and irregular. About half the original surface
layer has been removed by erosion. The plow layer is
brown or yellowish brown, and in some areas it contains
a little dark reddish-brown gravelly clay loam plowed
up from the subsoil. Erosion has impaired fertility,
reduced the organic-matter content, and increased runoff.
Included in mapping were severely eroded areas in which
the dark reddish-brown subsoil is exposed. In these areas
the surface crusts when dry, and, consequently, germina-
tion of seeds is uneven and stands of plants are poor.
Also included were small areas of less sloping Fox soils.

Because of the hazard of further erosion, careful man-
agement is needed, especially if row crops are grown
frequently. The supply of water available to plants is
limited during dry periods.

Nearly all the acreage is farmed. Corn and small grain
are the main crops. Small acreages are used for pasture
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and for forage crops. (Capability unit 1Ile-6 (3a);
woodland suitability group U)

Gilford Series

The Gilford series is made up of poorly drained, level
soils that occur on lake plains and outwash plains. These
soils formed in sandy loam material 24 to 42 inches thick
over stratified sand and gravel. They were aflected dur-
ing formation by a high water table,

In a typical profile, the surface layer is black or very
dark gray sandy loam about 11 inches thick. The subsoil,
about 19 inches thick, is gray, friable to very friable
sandy loam mottled with yellowish brown. Below the
subsoil, at a depth of about 30 inches, is gray, loose, limy
sand, silt, and fine gravel.

Fertility is moderate to low, and the available water
capacity is moderate to low. Runoff is slow to very slow.
The water table is usually within 12 inches of the surface
in spring and in wet weather in other seasons. Permeabil-
ity 1s moderately rapid, except when the water table is
high. The gray color is a result of prolonged saturation.
It the water table is lowered by artificial drainage, the
soils tend to be droughty.

The largest areas of these soils are farmed. Corn, small
grain, and hay are common crops. The selection of crops
depends on the degree of drainage.

Typical profile of Gilford sandy loam:

Ap—O0 to 8 inches, black (10YR 2/1) sandy loam; weak,
medium, granular structure; very friable; slightly
acid; abrupt, smooth boundary.

A1—S8 to 11 inches, very dark gray (10YR 3/1) sandy loam;
wealk, coarse, granular structure; very friable;
slightly acid; gradual, wavy boundary.

B21g—11 to 15 inches, gray (10YR 5/1) sandy loam; weak,
fine, subangular blocky structure; very friable; very
dark gray (10YR 3/1) coatings on peds; slightly
acid; clear, wavy boundary.

B22g—15 to 30 inches, gray (10YR 5/1) sandy loam; many,
medium, distinct, yellowish-brown (10YR 5/6) mot-
tles; moderate, medium, subangular blocky strue-
ture; friable; neutral; gradual, wavy boundary.

IIC1g—30 to 34 inches, gray (10YR 5/1) medium sand with
thin lenges of silt and fine sand; single grain; loose;
mildly alkaline; gradual, wavy boundary.

11C2g—34 to 42 inches -1-, gray (10YR 5/1) coarse sand and
a small amount of fine gravel; single grain; loose;
calcareous.

In some undisturbed areas there ig a 2- to 8-inch layer of
muck at the surface. The thickness of the A horizon ranges
from 8 to about 13 inches. The thickness of the A and B
horizons combined ranges from 24 to about 42 inches. The
texture of the C horizon is mainly sand in some areas, and
in other areas this horizon consists of stratified sand and
gravel. The reaction of the A and B horizons ranges from
slightly acid to mildly alkaline.

Gilford soils are more poorly drained and have a grayer
B horizon than Wasepi soils. They are finer textured in the
uppermost 30 inches than Granby soils and have a coarser
textured B horizon than Sebewa soils. Gilford soils have a
thicker B horizon and are deeper to sand and gravel than
Mussey soils.

Gilford sandy loam (0 to 1 percent slopes) (Gd).——This
soil occurs on outwash plains and lake plains throughout
the county. In a few areas the plow layer is loamy sand
rather than sandy loam. Included in mapping were small
areas of Wasepi soils at slightly higher elevations and
small areas of Tawas muck in depressions.

Excessive wetness and moderate to low fertility are
the main limitations for farming. Drainage is needed for
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eflicient production of crops. Drainage ditches and tile
trenches are likely to cave in when the soil is wet.

The largest areas of this soil are cultivated. Corn and
forage crops are the main crops. Smaller areas are in
woods. (Capability unit IITw—6 (4c) ; woodland suitabil-
ity group W)

Glendora Series

The Glendora series is made up of poorly drained,
level soils on the flood plains of the larger streams and
vivers. These soils formed in loamy sand and sand mate-
rial deposited by floodwater. They are subject to flooding
early in spring.

In a typical profile, the surface layer is black loam
about 8 inches thick. The subsoil, which is only about
3 inches thick, is dark-gray, very friable loamy sand. To
a depth of about 15 inches, the underlying material is
dark grayish-brown, loose loamy sand mottled with
grayish brown. Below this is grayish-brown, loose, neu-
tral sand mottled with yellowish brown.

Fertility is low, and the available water capacity is
low. The water table is at or near the surface in spring
and during wet weather in other seasons. Permeability
is rapid except when the water table is high. If drained
effectively these soils tend to be droughty.

Typical protile of Glendora loam:

Ap—0 to 8 inches, black (10YR 2/1) loam; moderate,
medium, granular structure; friable; high organic-
matter content; slightly acid; abrupt, smooth bound-
ary.

Bg—S8 to 11 inches, dark-gray (10YR 4/1) loamy sand; weak,
medium, granular structure; very friable; slightly
acid; abrupt, smooth boundary.
to 15 inches, dark grayish-brown (10YR 4/2)
loamy sand; common, medium, distinct, grayish-
brown (10YR 5/2) mottles; single grain; loose; neu-
tral; clear, wavy boundary.

C2—15 to 42 inches -}-, grayish-brown (10YR 5/2) sand;
common, medium, distinet, yellowish-brown (10YR
5/4) mottles; single grain; loose; neutral.

Cc1—11

Where the soils are undisturbed, there is a black or very
dark brown A horizon 8 to 12 inches thick. Thin layers of
silt loam and sandy loam occur below a depth of 15 inches
in a few areas. The reaction ranges from slightly acid to
neutral. '

Glendora soils formed in material similar to that in which
Abscota and Algansee soils formed, but Glendora soils are
darker colored and more poorly drained than either of the
others. They are coarser textured than Cohoctah or Sloan
soils.

Glendora loam (0 to 1 percent slopes) {Ge).—This soil
occurs on flood plains of rivers and streams throughout
the county. The surface layer is black or very dark
brown, and in a few areas it is sandy loam rather than
loam. Included in mapping were small areas of Algansee
soils at slightly higher elevations.

Flooding early in spring, a high water table in
undrained areas, and droughtmess in drained areas are
the main limitations for farming. Drainage is difficult
because of flooding and because of the 1nstab1hty of the
subsoil and underlymrr material.

Most of the acreage is in woods. Small areas are used
for pasture, mative hay, or corn. (Capability unit
IIIw-14 (I.4c¢) ; woodland suitability group O)

Granby Series

The Granby series is made up of poorly drained, level
or depressional soils on outwash plains and lake plams
These soils formed in medium to coarse sand. They were
affected during formation by a high water table.

In a typical profile, the surface layer is very dark
brown loamy sand about 10 inches thick. Below the sur-
face layer is a 4-inch layer of light brownish-gray, very
friable” loamy sand mottled Wlth yellowish brown. At a
depth of 14 nches is grayish-brown and light brownish-
gray, loose sand mottled with yellowish prown and dark
yellowish brown.

Fertility is low, and the available water capacity is
low. Runoff is very slow to ponded. The water table 1s at
or near the surface unless lowered by artificial drainage.
Permeability is rapid except when the water table is
high. If drained effectively, these soils tend to be
drouohtv

Drained areas are used for crops. Undrained areas are
in woods or pasture.

Typical profile of Granby loamy sand:

A1—0 to 10 inches, very dark brown (10YR 2/2) loamy sand;
weak, fine, granular structure; very friable; high
in organic-matter content; neutral; gradual, irregu-
lar boundary.

C1—10 to 14 inches, light brownish-gray (10YR 6/2) loamy
sand; common, medium, distinct, yellowish-brown
(10YR 5/6) mottles; weak, fine, granular structure;
very friable; very dark grayish-brown (10YR 3/2)
coatings on sand grains; slightly acid; gradual,
wavy bhoundary.

C2—14 to 22 inches, grayish-brown (10YR 5/2) sand; com-
mon, medium, distinct, yellowish-brown (10YR 5/6)
and dark yellowish-brown (10YR 4/4) mottles;
single grain; loose; neutral; gradual, wavy boundary.

C3—22 to 30 inches, light brownish-gray (10YR 6/2) sand;
common, medium, distinct, brownish-yellow (10YR
6/6) mottles; single grain; loose; neutral; gradual,
smooth boundary.

(C4—30 to 40 incheg -}, light brownish-gray (10YR 6/2) sand;
single grain; loose; neutral.

The color of the A horizon is black in some areas, and the
thickness of this horizon ranges from 7 to 14 inches.

Granby soils are more poorly drained and grayer than
Tedrow soils. They are coarser textured below the A horizon
than either Gilford or Mussey soils.

Granby loamy sand (0 to 1 percent slopes) (Gm).—This
soil is on outwash plains and lake plains throughout the
county. The plow layer contains a conmderable amount
of organic matter. Included in mapping were a few
areas of muck in wet depressions.

Excessive wetness and low fertility are serious limita-
tions for farming. Crops cannot be grown without arti-
ficial drainage, and drainage is difficult because the soil
material is unstable and because some areas lack outlets.

Most of the acreage is in woods. The areas farmed are
used chiefly for forage crops and native pasture. (Capa-
bility unit IVw-4 (5c¢); woodland suitability group W)

Granby loam (0 to 1 percent slopes) (Gn).—This soil is
on outwash plaing and lake plains in the northern part
of the county. In small areas the plow layer is loamy
sand rather than loam.

Excessive wetness and low fertility are the main limi-
tations for farming. Crops cannot be grown without arti-
ficial drainage, and drainage is difficult because the soil
material is unstable and because some areas lack outlets,
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Areas that arve adequately drained are used for crops.
Undrained areas are in woods or pasture. (Capability
unit ITVw—4 (5¢) ; woodland suitability group W)

Gravel Pits

Gravel pits (Gr) are numerous and are widely distributed.
Nearly all are within areas of Fox, Mancelona, and Boyer
soils. Profile features have been destroyed by the removal
of sand and gravel. Only the larger pits are delineated
on the soil map. (Capability unit VIIIs-1 (Sa); no
woodland suitability classification)

Greenwood Series

The Greenwood series is made up of very poorly
drained, extremely acid, level to depressional organic
soils that occur in glacial drainageways and on moraines.
These soils formed in extremely acid material derived
mainly from mosses and fibrous sedges. This material
was more than 42 inches thick.

In a typical profile, the surface layer is dark grayish-
brown sphagnum moss peat about 4 inches thick. The
layer below this extends to a depth of 44 inches or more
and consists of dark reddish-brown, extremely acid,
fibrous peat and undecomposed sedges.

Fertility is low because of shortages of phosphorus,
potassium, and many micronutrients. The available water
capacity is high. Permeability varies but is gemerally
rapid. Runoff is very slow, and water often ponds in the
lowest areas. Artificial drainage can cause the organic
matter to settle. Soil blowing and frost damage are
hazards.

In Lapeer County, Greenwood soils are mapped only
in a complex with Spalding soils. The mapping unit 1is
described under the heading of “Spalding Series.”

Typical profile of Greenwood peat:

1—0 to 4 inches, dark grayish-brown (10YR 4/2) sphagnum
moss peat; massive; nonsticky; matted root layers;
extremely acid; abrupt, smooth boundary.

2 4 {0 44 inches 4, dark reddish-brown (5YR 8/4) fibrous
peat; weak, thick, platy structure; nonsticky; dis-
tinet matted layers of undecomposed sedge material ;
extremely acid.

The uppermost layer is 3 to 6 inches thick. The color of
both layers is yellowish brown in some areas.

Greenwood soils are more acid than either Houghton or
Carlisle soils. They have a thicker layer of organic material
tl.ltahnreither Adrian or Tawas soils and are more acid than
elther.

Gullied Land

Gullied land consists of seriously eroded hilly soils on
moraines. Most of the original surface layer and a con-
siderable part of the subsoil has been removed by erosion.
There are many shallow gullies and enough deep ones,
uncrossable with ordinary farm machinery, to prevent
cultivation. In most areas some of the gullies have cut
into the limy substratum.

Most areas of Gullied land are now idle or are revert-
ing to woods through natural reseeding.

Gullied land, sandy (Gs).—This mapping unit occurs as
small areas on moraines throughout the county. Much of
the acreage consisted of Boyer and Spinks soils. All of it
is so severely eroded as to be unfit for farming.

Gullied land, sandy, can be used for woods and for
wildlife habitat. Most areas are now idle or are reseeding
naturally to trees. (Capability unit VIIs-1 (5a); wood-
land suitability group E)

Gullied land, loamy (Gu).—This mapping unit occurs
as small areas on moraines throughout the county. Much
of the acreage consisted of McBride, Lapeer, Marlette,
and Miami soils. All of it is so severely eroded as to be
unfit for farming.

Gullied land, loamy, can be used for woods and for
wildlife habitat. Most areas are idle or are reseeding
naturally to trees. (Capability unit VIIe-2 (2.5a) ; wood-
land suitability group D)

Houghton Series

The IToughton series is made up of very poorly drained,
level to depressional soils on outwash plains, till plams,
and moraines. These soils formed in material derived
from grasses, sedges, weeds, and other nonwoody plants.
This organic material was more than 42 inches thick.

In a typical profile, the surface layer is black muck
about 10 inches thick. Below this is a layer of dark
reddish-brown, friable mucky peat about 17 inches thick.
At a depth of about 27 inches is brown, friable muck.

Fertility is low because of shortages of phosphorus,
potassium, and many micronutrients. The available water
capacity is high. Runoff is very slow, and water ponds in
the lowest areas, especially in spring and after rain in
other seasons. Permeability varies but is generally rapid.
The water table is high unless lowered by artificial drain-
age. Lowering it too much can cause the organic material
to settle.

Typical profile of Houghton muck:

1—0 to 10 inches, black (10YR 2/1) muck; weak, medium,
granular structure; very friable; medium acid;
abrupt, smooth boundary.

210 to 27 inches, dark reddish-brown (5YR 3/2) mucky
peat; weak, thin, platy structure; friable; slightly
acid; gradual, wavy boundary.

3—27 to 46 inches 4, brown (7.5YR 4/4) peat; massive;
wealk, thin, platy structure; friable; neutral.

In a few areas the color of the surface layer is very dark
brown. This layer is 6 to 18 inches thick. In many areas the
gecond layer is muck instead of mucky peat. The thickness
of the organic material ranges from 42 inches to many feet.
The reaction ranges from medium acid to neutral.

Houghton soils differ from Carlisle soils in lacking woody
material. They have neither the marl substratum that is
characteristic of Fdwards soils nor the sand substratum
characteristic of Tawas soils.

Houghton muck (0 to 1 percent slopes) {Ho).—This soil
is in level areas or swampy depressions on outwash plains,
till plains, and moraines thronghout the county. Included
in mapping were narrow strips of Tawas and Edwards
soils in lakebeds.

Fxcessive wetness, low fertility, and a hazard of soil
blowing limit the use of this Houghton soil for crops.
Unless the water table is lowered by artificial drainage,
farm machinery bogs down readily and all farming
operations are hindered. Drainage has to be controlled,
in order not to lower the water table so much that the
organic material will settle. Some areas lack outlets for

drainag il plowing is a hazard if the surface is left
bare Kfig. 10).] The supplies of phosphorus, potassium,
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Figure 10.—Houghton muck, protected from soil blowing by windbreaks. The large open ditch is an outlet for tile drains.

and micronutrients, including manganese, boron, copper,
and zine, are low. Frost d: amage is a hazard in the lowest
areas.

If artificially drained, adequately fertilized, and pro-
tected against blowing, this soil can be used for many
short-season crops. (Capability unit ITIw—15 (Me);
woodland suitability group J)

Hoytville Series

The Hoytville series is made up of poorly drained,
level to depressional soils on till plains. These soils
formed in clayey glacial till.

In a typical profile, the surface layer is very dark
brown silt loam about 9 inches thick. The subsoil, about
19 inches thick, is gray, very firm clay mottled with yel-
lowish brown and olive brown. The underlying material,
at a depth of about 28 inches, is gray, very firm, limy
clay mottled with olive brown.

Fertility is high, the available water capacity is high,
runoff is very slow to ponded, and permeability is very
slow. The water table is at or near the surface in spring.
The gray color and mottles in the subsoil and underlying
material result from excessive wetness, These soils arve
slow to warm up and dry out in spring. If farmed when
wet, they puddle and then dry out hard and cloddy and
with impaired tilth.

Most areas of IHoytville soils have been drained and
are infensively f armed. Undrained areas are suitable for
water tc)lel.mt forage crops.

Typical profile of Hoytville silt loam:

Ap—0 to 9 inches, very dark brown (10YR 2/2) silt loam;
weal, coarse, granular structure; friable; &llghth
acid; abrupt, irregular boundary.

O to 14 inches, gray (10YR 5/1) eclay; many, medinm,
distinet, yellowish-brown (10YR 5/6) mottles; mod-
erate, medinm, prismatic structure breaking to
moderate, fine, angular blocky; very firm: Ap mate-
rial in root channels and coating peds; slightly acid;
gradual, wavy boundary.

B22te—14 to 28 inches, gray (10YR 5/1) elay; many, coarse,
distinet, olive-brown (2.5Y 4/4) mottles; strong,
medium, angular blocky structure; very firm; neu-
tral; abrupt, wavy boundary.

Cg—28 to 42 inches +, gray (5Y 5/1) clay;

B21tg

few, medium,

distinet, olive-brown (2.5Y 4/4) mottles; weak,
coarse, angular blocky structure; very firm; cal-
CATEOUS,

In some areas the color of the A horizon is very dark gray.
Thig horizon is 6 to 9 inches thick. The thickness of the A
and B horizons combined ranges from 24 to about 40 inches.
The texture of the ¢ horizon is c¢lay to heavy clay loam. The
reaction of the A and B horizons ranges from slightly acid
to mildly alkaline.

Toytville soils formed in material similar to that in which
Nappanee soils formed, but they are darker and grayer in
color than Nappanee soils, Hoytville soils have finer textured
underlying materianl than Pewamo soils.

Hoytville silt loam (0 to 1 percent slopes) (Htj.—This
soil is on till plains throughout the county. In some areas
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the plow layer contains a little gray and yellowish-brown
clay plowed up from the subsoil. Included in mapping
were areas of Nappanee soils at slightly higher elevations
and areas of Willette soils in wet depressions.

This Hoytville soil is hard to work because of poor
drainage and a clayey subsoil. Runoff is very slow to
ponded. Machinery bogs down when the soil is wet. A
combination of tile and open ditches is needed to provide
adequate drainage. Water can be removed from depres-
sions by means of shallow waterways. Some areas lack
outlets for drainage.

Corn is the crop commonly grown. (Capability unit
Ilw-2 (1c) ; woodland suitability group )

Hoytville silty clay loam (0 to I percent slopes) {Hy).—
This soil is on till plains throughout the county. The
plow layer is very dark gray or dark gray. In some places
it contains a little gray and yellowish-brown clay
plowed up from the subsoil. Tncluded in mapping were
areas of Nappanee soils at slightly higher elevations and
of Willette soils in depressions.

This Iloytville soil is hard to work because of poor
drainage and a clayey subsoil. Runoff is very slow to
ponded, and permeability is restricted. Tilth is poor, and
the surface tends to crust. Machinery bogs down when
the soil 1s wet. A combination of tile drains and open
ditches is needed to provide adequate drainage. Water
can be removed from depressions by means of shallow
waterways.

Corn s the crop commonly grown. (Capability unit
ITw-2 (1c¢) ; woodland suitability group P)

Tosco Series

The JTosco series is made up of somewhat poorly
drained, level soils on lake plains and outwash plains,
Tlhese soils formed in sandy material underlain at a depth
of 18 to 42 inches with loam, clay loam, or silty clay loam.

In a typical profile, the surface layer is very dark
grayish-brown loamy sand about 9 inches thick, The
upper part of the subsoil congists of a 5-inch layer of
dark-brown, very friable loamy sand over a 9-inch layer
of brown, very friable sand. Pale-brown, loose sand,
7 inches thick, separates this from the lower part of the
subsoil, which consists of 4 inches of gray, firm silty clay
loam mottled with yellowish brown. The underlying
material, at a depth of 34 inches, 1s gray, firm, limy silty
clay loam mottled with yellowish brown.

Fertility is low, and the available water capacity is
moderately low. Runoff is very slow to slow. Permeabil-
ity is rapid in the sandy upper layers and moderately
slow in the finer textured lower layers. The water table
is within 1 to 2 feet of the surface in spring and after
prolonged rain in other seasons. When the water table
recedes, the soils dry out quickly.

These soils are used as cropland, as pasture, and as
woodland.

Typieal profile of Tosco loamy sand:

Ap—O0 to 9 inches, very dark grayish-brown (10YR 3/2)
loamy sand; weak, fine, granular structure; very
friable; medium acid; abrupt, smooth boundary.

B21ir—--9 to 14 inches, dark-brown (7.5YR 4/4) loamy sand;
weak, coarse, granular structure; very friable; slight
cementation in places; medium acid; gradual, irregu-
lar boundary.

B22ir—14 to 23 inches, brown (7.5YR 5/4) sand; very weak,
fine, granular structure; very friable; contains dark
reddish-brown (5YR 8/4), weakly cemented nodules;
medium acid; clear, wavy boundary.

A’2—23 to 30 inches, pale-brown (10YR 6/3) sand; many,
medium, distinet, yellowish-brown (10YR 5/4) mot-
tles; wsingle grain; loose; medium acid; abrupt,
smooth boundary.

IIB’'tg—30 to 34 inches, gray (10YRR 6/1) silty clay loam;
many, medium, distinct, yellowish-brown (10YR 5/6)
mottles; weak, coarse, subangular blocky structure;
firm ; mildly alkaline; abrupt, wavy boundary.

IICg—34 to 42 inches -, gray (10YR 6/1) silty clay loam;
many, medium, distinet, yellowish-brown (10YR 5/6)
mottles; massive; firm; calcarcous.

In areas not yet farmed, there is a 2- to 4-inch, very dark
grayish-brown or very dark brown Al horizon and a 2- to
6-inch, light-gray or light brownish-gray A2 horizon. The tex-
ture of the IIB’tg horizon is clay loam or heavy loam in
some areas. This layer is 8 to 10 inches thick. The texture of
the JICg horizon ranges to loam or clay. The reaction of the
sandy upper horizons is strongly acid to slightly acid, and
that of the finer textured lower horizons is slightly acid
to mildly alkaline.

Tosco soils are gimilar in texture to Menominee soils, which
are better drained than Tosco soils and are not mottled. Tosco
soils have coarser textured upper horizons than Belding soils
and finer textured lower horizons than Au Gres soils.

Tosco loamy sand, 0 to 2 percent slopes (loA}—This
soil 1s on lake plains and outwash plains in the central
and northern parts of the county. Included in mapping
were small areas of gently sloping Tosco loamy sand next
to drainageways.

FExcessive wetness and low fertility are the main limi-
tations for farming. The high water table delays and
hinders planting and restricts the growth of roots. Drain-
age systems should be installed during periods of dry
weather because ditches and trenches are likely to cave
in when the soil material 1s wet. Some areas lack outlets
for drainage, and some have topography unfavorable
for drainage. Soil blowing is a hazard if large areas are
tilled.

Corn, small grain, and forage crops are grown in areas
that are artificially drained. (Capability unit ITIw-9
(4/2b) ; woodland suitability group G)

Kibbie Series

The Kibbie series is made up of somewhat poorly
drained, level to gently sloping soils on lake plaing and
outwash plains. These soils formed in stratified water-
deposited material, dominantly silt, very fine sand, and
fine sand.

In a typical profile, the surface layer 1s very dark
grayish-brown loam about 7 inches thick. The subsurface
layer, about 4 inches thick, is grayish-brown, friable
loam mottled with yellowish brown. The subsoil is about
23 inches thick. The upper 8 inches is grayish-brown,
firm heavy silt loam mottled with dark brown, and the
lower 15 inches ig brown, firm, light silty elay loam
mottled with yellowish brown and light brownish gray.
The underlying material, at a depth of about 34 inches,
is brown, friable, limy, stratified silt, fine sand, and very
fine sand mottled with yellowish brown.

Fertility is moderate to moderately high, and the
available water capacity is moderate to moderately high.
Runofi is slow to ponded. Permeability is moderately
slow. Mottling in the profile results from prolonged
saturation.
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Many areas are drained and used for corn, small grain,
and other crops. Undrained areas are In pasture or in
woodland.

Typical profile of a Kibbie loam:

Ap—O0 to 7 inches, very dark grayish-brown (10YR 3/2)
loam; moderate, fine, granular structure; friable;
slightly acid; abrupt, wavy boundary.

A2g—7 to 11 inches, grayish-brown (10YR 5/2) loam; many,
medium, distinct, yellowish-brown (10YR 5/4) mot-
tles; moderate, medium, granular structure; friable;
slightly acid; clear, smooth boundary.

B21tg—11 to 19 inches, grayish-brown (10YR 5/2) heavy
silt loam; common, medium, distinct, dark-brown
(10YR 4/3) mottles; moderate, medinm, subangular
blocky structure; firm; slightly acid; gradual, wavy
boundary.

B22t—19 to 34 inches, brown (10YR 5/3) light silty clay
loam; many, medium, distinct, yellowish-brown
(10YR 5/6) and common, medium, faint, light
brownish-gray (10YR 6/2) mottles; moderate, me-
dium, subangular blocky structure; firm; mneutral;
abrupt, smooth boundary.

IIC—34 to 42 inches -4, brown (10YR 5/3) stratified silt,
fine sand, and very fine sand; common, medium, dis-
tinet, yellowish-brown (10YR 5/8) mottles; massive;
friable; calcareous.

In undisturbed areas there is a very dark gray Al horizon
2 to 4 inches thick. The texture of the B horizon ranges to
loam, heavy fine sandy loam, or clay loam. The thickness of
the A and B horizons combined ranges from 30 to about 40
inches. In a few areas the underlying material containg thin
layers of loam, sandy loam, and medium sand. The reaction
of the A and B horizons ranges from glightly acid to mildly
alkaline.

Kibbie soils formed in material similar to that in which
Colwood soils formed, but they are better drained and less
gray than Colwood soils. Kibbie soils have coarser textured
underlying material than Del Rey soils.

Kibbie loam, 0 to 2 percent slopes (KbA).—This soil is
on lake plains and outwash plains throughout the county.
In some areas the plow layer is dark gray rather than
very dark grayish brown, and in some it is silt loam or
fine sandy loam rather than loam. Included in mapping
were small areas of gently sloping Kibbie soils. Also
included were areas of Colwood soils in depressions and
narrow drainageways. These included Colwood soils stay
wet longer than the surrounding Kibbie soil.

Tixcessive wetness, particularly in early spring, is the
main limitation for farming. It delays planting, inter-
feres with the use of machinery, and hinders all farming
operations. Drainage systems should be installed during
dry periods because ditches and trenches are likely to
cave in when the soil is wet. Special blinding material is
needed to keep soil material from flowing into and filling
tile drains. Maintaining good tilth is difficult in some
areas. Cultivated areas next to more strongly sloping
soils are slightly eroded.

Corn and small grain are important crops. (Capability
unit IIw—4 (2.5b) ; woodland suitability group G)

Kibbie loam, 2 to 6 percent slopes [KbB).—This soil is
on lake plains and outwash plains throughout the county.
It has uniform slopes of medium length and predomi-
nantly of less than 4 percent gradient. Included in map-
ping were small areas of level Kibbie soils in narrow
swales. Also included were areas of the more poorly
drained Colwood soils in depressions and areas of Tus-
cola soils at slightly higher elevations.

Excessive wetness is the main limitation for farming.
Drainage systems should be installed during dry periods

because ditches and trenches are likely to cave in when
the soil is wet. Special blinding material is needed to keep
soil material from flowing into and filling tile drains.
Random tile can be used to drain areas where undulating
relief makes it difficult to put in a complete drainage
system. Surface drains are needed to remove water from
depressions and drainageways. The included Tuscola
sotls do not need artificial drainage.

Most of this soil is farmed intensively. Corn and small
grain are important crops. (Capability unit IIw-5
(2.5b) ; woodland suitability group G)

Lapeer Series

The Lapeer series is made up of well-drained, level to
very steep soils on till plains and moraines. These soils
formed in glacial material of sandy loam texture.

In a typical profile, the surface layer is dark grayish-
brown sandy loam about 8 inches thick. The subsurface
layer, also about § inches thick, is pale-brown sandy loam.
The subsoil is about 20 inches thick. It consists of 6 inches
of brown, friable heavy sandy loam; 6 inches of brown,
firm sandy clay loam; and 8 inches of yellowish-brown,
firm heavy loam. The underlying material, at a depth of
about 36 inches, is brown, friable, limy sandy loam.

Fertility is moderate, the available water capacity is
moderate, and permeability is moderate. Runoff ranges
from slow to very rapid, depending on the slope. These
soils dry out quickly in spring and after rain in other
seasons, and they are easy to work.

The level, gently sloping, and sloping soils of this
series are used for crops, mainly corn, small grain, and
hay. The steeper soils are in pasture or in woods.

Typical profile of a Lapeer sandy loam:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) sandy
loam ; weak, coarse, granular structure; very friable;
slightly acid; abrupt, wavy boundary.

A28 to 16 inches, pale-brown (10YR 6/3) sandy loam;
moderate, medium, platy structure; friable; slightly
acid; clear, wavy boundary.

B1t—16 to 22 inches, brown (10YR 5/3) heavy sandy loam;
weak, medium, subangular blocky structure; friable;
slightly acid; clear, irregular boundary.

B21t—22 to 28 inches, brown (10YR 4/3) sandy clay loam;
moderate, medium, subangular blocky structure;
firm; coatings of A2 sandy loam on ped faces and
in root <channels; slightly acid; gradual, wavy
boundary.

B22t—28 to 36 inches, yellowish-brown (10YR 3/4) heavy
loam ; moderate, coarse, subangular blocky structure;
firm ; neutral; abrupt, wavy boundary.

C—36 to 48 inches 4, brown (10YR 5/3) sandy loam; mas-
sive; friable; calcareous.

In undisturbed areas there is a very dark grayish-brown Al
horizon 1 to 3 inches thick. The thickness of the A and B
horizons combined ranges from 22 to about 42 inches. The
reaction of these two horizons ranges from medium acid to
neutral.

Lapeer soils formed in material similar to that in which
Dryden and Locke soils formed. Iapeer soils are better
drained than either Dryden or I.ocke soils and lack the
mottling that is characteristic of those soils. They have a
coarser textured C horizon than Miami soils and a finer
textured C horizon than Boyer or Oshtemo soils.

Lapeer sandy loam, 0 to 2 percent slopes (LaA).—This
soil is on till plains. In areas intensively cultivated, the
plow layer contains a little pale-brown sandy loam
plowed up from the subsurface layer. Included in map-
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ping were areas of Locke and Barry soils in narrow
drainageways. These included soils stay wet longer than
the adjacent Lapeer soils.

An occasional shortage of moisture is the main limita-
tion for farming, There is little or no hazard of water
erosion.

Most of this soil is farmed. Small grain, corn, and for-
age crops are important crops. (C‘Lpdblhty unit ITs-2
(Sa) ; woodland suitability group U)

Lapeer sandy loam, 2 to 6 percent slopes (LaB).—This
soil oceurs on t1ll ph]n% and moraines. The plow layer in
cultivated areas contains a little pale-brown sandy loam
plowed up from the subsurface layer. The slopes are gen-
erally uniform, are medium to long in length, and are
mainly between 2 and 4 percent in o‘mdlent Included in
mapping were areas of level Lapeer soils. Also included
were areas of Locke and Barry soils in narrow drainage-
ways; these soils stay wet longer than the surrounding
Lapeer soil.

A moderate hazard of erosion and a shortage of mois-
ture in some years are the main limitations for farming.

Most areas of this soil are farmed. Small grain, corn,
and forage crops are important crops. (Capability unit
ITe-3 (Sa) ; woodland suitability group U)

Lapeer sandy loam, 2 to 6 percent slopes, moderately
eroded (LaB2).—This soil occurs as small areas on till plaing
and moraines. The plow layer is grayish-brown or brown,
rather than dark grayish brown. Erosion has removed
about half the original surface layer from much of the
acreage and is still active. The present surface layer is
less fertile than that of uneroded solls of this series, is
lower in organic-matter content, and is more likely to
crust. The slopes are short and irregular and are mainly
between 4 and 6 percent in qradlent

The hazard of further erosion is the main limitation
for farming.

All of this soil is farmed intensively. Corn, small grain,
and forage crops are grown. (Capability unit 1Te-3 (3a) ;
woodland suitability group U)

Lapeer sandy loam, 6 to 12 percent slopes (laC)—
This soil is on moraines. The surface layer is dark grayish
brown, and in some areas it has a loam texture. The
slopes are mainly short and irregular. Included in map-
ping were areas of less sloping Lapeer soils on knolls and
ridges.

A hazard of erosion and a shortage of moisture during
dry periods are the main limitations for farming. Cen-
trol of runoff is needed, both to limit erosion and to con-
serve moisture.

Most of this soil is in woods or pasture. Small areas
are farmed. (Capability unit I1le-6 (3a); woodland suit-
ability group U)

Lapeer sandy loam, 6 to 12 percent slopes, moderately
eroded (LaC2).—This soil is on moraines. It has short,
irregular slopes. The plow layer is mainly grayish brown
or blovm n color, and in a few areas it has a loam tex-
ture. IErosion has removed about half the original surface
layer and is still active. The present surface layer is less
fertile than that of uneroded soils of this series, is lower
in organic-matter content, and is more likely to crust.
Included in mapping were a few severely eroded areas,
in which the subsoil is exposed, and some areas in which
shallow gullies have formed.

The hazard of further erosion is the main limitation
for farming. Contour tillage and contour stripcropping
for control of runofl and erosion are impractical in some
areas because of the short, irregular slopes. These areas
can be protected by using cropping systems that consist
largely of wheat, grasses, legumes, or other close-growing
crops. A shortage of moisture during dry penods is an
additional limitation.

Most of this soil is farmed. Small grain, corn, forage
crops, and pasture are the main crops. (C apabﬂlty unit
ITIe-6 (3a); woodland suitability group U)

Lapeer sandy loam, 6 to 12 percent slopes, severely
eroded (LaC3).—This soil is on moraines. It commonly
occurs as narrow borders around fields of gently sloping
soils. It has short, irregular slopes. The plow layer is
brown or yellowish brown. Krosion has removed about
two-thirds of the original surface layer from most areas,
and the present surface layer is less fertile, has poorer
tilth, is lower in organic-matter content, and is more
likely to crust than the surface layer of an uneroded soil
of this series. Seeds do not germinate evenly, and stands
of plants are poor. In many areas the surface is partly
covered with cobblestones, gravel, and stones. Shallow
gullies have formed in some areas.

This soil is severely limited by the effects of erosion
and the hazard of further erosion. Contour farming and
contour stripcropping for control of runoff and erosion
are not practical, because of the short, irregular slopes,
but cover crops and grassed waterways can be used.

Much of this soil is cultivated along with the adjoining
less sloping soils. Some areas have been abandoned and
are now in brush and native grass. (Capability unit
IVe-6 (3a); woodland su1‘mb1hty group U)

Lapeer sandy loam, 12 to 18 percent slopes, moder-
ately eroded (laD2).—This soil is on moraines. It has short,
irregular slopes. The plow layer is grayish brown or
brown. Erosion has removed about half the original sur-
face layer from much of the acreage and is still active.
The present surface layer is less fertile, is lower in

organic-malter content, 1s more likely to crust, and has
less capacity to absorb water than that of an uneroded
soil of this series. Included in mapping were a few small
spots so severely eroded that the subsoil is exposed.
Germination of seeds is uneven in these severely eroded
areas, and stands of plants are poor. Other inclusions are
a few areas in which shallow gullies have formed, areas
of less sloping Lapeer soils on ridges and knolls, and
areas of steeper Lapeer soils on (Lbrupt breaks in the
landscape.

The slope, rapid runoff, and the erosion hazard are the
main limitations for mrmmg The available water supply
is limited during dry periods because so much water is
lost through runoff.

Most of this soil is cultivated. Some areas are in native
hay or pasture. (Capability unit IVe—4 (3a); woodland
suitability group U)

Lapeer sandy loam, 12 to 18 percent slopes, severely
eroded (LaD3).—This soil occurs as small areas on moraines.
It has short, irregular slopes that vary in gradient within
short dl@tan(}es The plow layer is b10v~n Erosion has
removed about two-thirds of the original surface layer
from most of the acreage. The present surface layer has
poor tilth, tends to crust when dry, and is less fertile and
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lower in organic-matter content than the original surface
layer. In many small areas the brown layer in the subsoil
is exposed and has eroded. Shallow gullies have formed
in some areas.

The slope and the erosion hazard are severe limitations
for farming. Runofl is rapid in cultivated areas.

All of this soil has been cultivated in the past, but
most of it has been abandoned and is now covered with
brush, small trees, and native grass. Permanent vegeta-
tion is desirable. (Capability unit VIe-2 (3a); woodland
suitability group U)

Lapeer sandy loam, 18 to 25 percent slopes, moder-
ately eroded ({LcE?).—This soil occurs as small areas on
moraines. Areas of it commonly consist of several small
steep hills separated by low wet areas or drainageways.
The slopes are short and irregular, and the gradient
varies within short distances. The plow layer is brown
sandy loam. Erosion has removed about half of the origi-
nal surface layer, and the present surface layer is less
fertile, contains less organic matter, crusts more readily,
and has less capacity to absorb water than the original
surface layer. In a few areas brown sandy clay loam is
exposed, and a few gullies have formed. Included in
mapping were less sloping areas on ridges, on knolls, and
at the base of slopes.

The slope and the erosion hazard are severe limitations
for farming.

This soil has been cultivated. It should now be planted
to trees or to some other kind of permanent vegetation
that would help to check erosion. (Capability unit VIe-2
(3a) ; woodland suitability group U)

Lapeer sandy loam, 18 to 25 percent slopes, severely
eroded (laE3).—This soil is on moraines. The slopes are
short and irregular, and the gradient varies considerably
within short distances. The plow layer is brown. Erosion
has removed about two-thirds of the original surface
layer from most of the acreage. The present surface layer
has poor tilth, crusts readily, and is less fertile and lower
in organic-matter content than the original surface layer.
In many small areas the brown layer in the subsoil is
exposed, and in a few areas shallow gullies have formed.

The slope and the erosion hazard are severe limitations
for farming. Operating farm machinery is hazardous.

Most of the acreage now has a cover of native grass,
brugh, and small trees. Some areas are used for pasture.
Trees or other permanent vegetation that would help to
control erosion should be encouraged. (Capability unit
VIile-2 (3a); woodland suitability group U)

Lapeer sandy loam, 25 to 60 percent slopes (laF).—
This soil is on moraines. Areas of it commonly consist of
several small steep hills separated by low, wet areas or
drainageways. The slopes are short and irregular, and
the gradient varies within short distances. The surface
layer is brown. Included in mapping were less sloping
soils on knolls, on ridges, and at the base of slopes, and
also a few areas of moderately eroded soils.

The slope and the erosion hazard make this soil
unsuitable for cultivation. Operating farm machinery
1s hazardous.

Most of the acreage is In woods or native pasture.
Wooded areas should not be cleared. In areas already
cleared, the establishment of trees or other perma-
nent vegetation should be encouraged. (Capability unit
VIIe-2 (3a); woodland suitability group U)

Lenawee Series

The Lenawee series is made up of poorly drained, level
to depressional soils on lake plains. These soils formed in
stratified siity clay loam and clay loam.

In a typical profile, the surface layer is very dark
brown silty clay loam about 8 inches thick. The subsoil,
about 26 inches thick, consists of dark grayish-brown,
firm to very firm silty clay loam and heavy silty clay
loam mottled with olive brown and light olive brown.
The underlying material, at a depth of 34 inches, is
grayish-brown, firm, limy, stratified silty clay loam, clay
loam, silt, and fine sand mottled with olive brown.

Fertility is high, and the available water capacity is
high. Permeability is moderately slow. Runoff is very
slow to ponded. The grayish color of the subsoil is a
result of prolonged saturation.

Most areas have been drained and are used for crops
or pasture. Undrained areas have a cover of swamp vege-
tation or brush.

Typical profile of Lenawee silty clay loam:

Ap—0 to 8 inches, very dark brown (10YR 2/2) silty clay
loam; moderate, medium, granular structure; firm;
considerable organic material; slightly acid; abrupt,
smooth boundary.

B21g—$ to 14 inches, dark grayish-brown (2.5Y 4/2) silty
clay loam; few, medium, faint, olive-brown (2.5Y
4/4) mottles; moderate, medium, angular blocky
structure; firm when moist, plastic when wet;
slightly acid; clear, wavy boundary.

B22¢—14 to 34 inches, dark grayish-brown (2.5Y 4/2) heavy
silty clay loam; common, medinm, faint, olive-brown
(2.5Y 4/4) and light olive-brown (2.5Y 5/4) mottles;
moderate, coarse, angular blocky structure; very
firm ; mildly alkaline; abrupt, smooth boundary.

Cg—34 to 42 inches -, grayish-brown (2.5Y 5/2) stratified
silty clay loam, clay loam, silt, and fine sand; com-
mon, medium, distinet, olive-brown (2.5Y 4/4)
mottles; weak, medium, angular blocky structure;
firm ; calcareous.

The color of the A horizon is black in some areas. The
thickness of this horizon ranges from 7 to 10 inches. Layers
of fine sand and silt, 1 to 4 inches thick, occur in the B and
(! horizons in many areas. The thickness of the A and B
horizons combined ranges from 235 to 42 inches. The reaction
of these two horizons ranges from slightly acid to mildly
alkaline.

Lenawee soils formed in material similar to that in which
Del Rey soils formed. but they are more poorly drained and
grayer than Del Rey soils. They have a finer textured under-
lying material than Colwood soils and coarser textured
underlying material than Hoytville soils. The underlying
material of Lenawece soils is more varied in texture and more
stratified than that of Pewamo soils.

Lenawee silty clay loam (0 to 1 percent slopes) (le).—
This soil 1s on lake plains in the central and southern
parts of the county. The plow layer is very dark brown
to black and in some areas contains a little dark gravish-
brown and olive-brown silty clay loam plowed up from
the subsoil.

Excessive wetness and poor tilth are the main lim-
itations for farming. The soil dries out slowly in spring
and after rain in other seasons. If tilled when wet it
puddles and compacts and then dries out hard and
cloddy. Farm machinery bogs down readily. Tile and
open ditches are needed to improve drainage, and diver-
sions are needed to intercept runoff from adjoining
higher soils. Frost damage to crops is a hazard.
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If drained, this soil is suitable for farming. Corn is the
crop commonly grown. (Capability unit IIw-2 (1.5¢)
woodland suitability group P)

Linwood Series

The Linwood series is made up of very poorly drained,
level to depressional soils on till plains, outwash plains,
and moraines. These soils formed in organic material
derived from woody and fibrous plants. The organic
material was 12 to 42 inches thick over loamy material.

In a typical profile, the surface layer is black muck
about 18 inches thick. Below the surface layer and ex-
tending to a depth of about 86 inches is black or very
dark grayish-brown, very friable muck that contains
numerous woody fragments. The underlying material is
gray, firm, mildly alkaline silt loam.

Fertility is low. The available water capacity is high,
and so the supply of moisture usually is adequate for
plants. Permeability is rapid in the upper layers and
moderate to moderately slow in the lower layers. Runoff
is slow to very slow, and water ponds in some of the low-
est spots. The water table is at or near the surface unless
lowered by artificial drainage. The organic material
settles if the water table is lowered too much.

Drained areas of these soils are used for truck crops.
Undrained areas remain in woods or are used for pasture.

Typical profile of Linwood muck:

1-—0 to 18 inches, black (10YR 2/1) muck; moderate,
medium, granular structure; very friable; slightly
acid; gradual, wavy boundary.

218 to 32 inches, black (5Y 2/2) muck that contains numer-
ous woody fragments; weak, fine, granular structure;
very friable; slightly acid; clear, wavy boundary.

3-32 to 36 inches, very dark grayish-brown (10YR 3/2)

muck; thin strata and lenses of silt; weak, fine,

granular structure; very friable; neutral; abrupt,
smooth boundary.

36 to 42 inches -, gray (N 6/0) silt loam; massive;
firm ; mildly alkaline; gradual, smooth boundary.

I1Cg

The amount of woody material varies but is generally
significant. In some areas peaty muck occurs at a depth of
24 inches. The texture of the underlying material ranges
from loam to light silty clay loam. The reaction of the
organic material ranges from medium acid to neutral.

Linwood soils have a thinner layer of organic material
than either Carlisle or Houghton soils. They differ from
Willette and Tawas soils in the texture of the underlying
material; Willette soils are underlain with clay and Tawas
soils with sand.

Linwood muck (0 to 1 percent slopes) (Lm).—This soil
occurs in low swampy areas throughout the county.

Excessive wetness is the main limitation for farming.
When the soil is wet, farm machinery bogs down and all
farming operations are hindered. Drainage is needed, but
it has to be controlled because lowering the water table
too much causes the organic material to settle. Low fer-
tility is also a limitation; the soil is deficient in phos-
phorus, potassium, and micronutrients. Soil blowing and
fire are hazards if crops are grown. Frost damage 1s a
hazard to crops, especially in the lowest spots.

If adequately drained and fertilized and protected
from blowing, this soil is well suited to many short-
season, frost-resistant crops. Most large areas are drained
and are cultivated intensively. Small areas are in woods.
(Capability unit ITw-10 (M/3c¢); woodland suitability
group J)

412—409—71 4

Locke Series

The Locke series is made up of somewhat poorly
drained, level to gently sloping soils on till plains and
low moraines. These soils formed in glacial material of
sandy loam texture.

In a typical profile, the surface layer is very dark
grayish-brown sandy loam about 8 inches thick. The sub-
surface layer, about 5 inches thick, is pale-brown sandy
loam mottled with dark yellowish brown and yellowish
brown. The subsoil is about 17 inches thick. The upper
4 inches is brown, friable heavy sandy loam mottled with
dark brown and light brownish gray. The lower 13 inches
is grayish-brown, firm sandy clay loam mottled with dark
yellowish brown. The underlying material, at a depth of
about 30 inches, is light brownish-gray, friable, limy
sandy loam mottled with yellowish brown.

Fertility is moderate, and the available water capacity
is moderate. The water table is usually within a foot or
two of the surface in spring and during wet periods in
other seasons. Permeability is moderate, except when the
water table is high. When drained, these soils dry out
quickly and are easy to till.

Most areas of these soils are now used for crops, mainly
corn, small grain, and forage crops.

Typical profile of a Locke sandy loam:

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

A2—8 to 13 inches, pale-brown (10YR 6/3) sandy loam;
common, medium, distinct, dark yellowish-brown
(10YR 4/4) and yellowish-brown (10YR 5/6) mot-
tles; weak, medium, granular structure; very friable;
medium acid; clear, wavy boundary.

B21t—13 to 17 inches, brown (10YR 5/3) heavy sandy loam;
common, medium, distinct, dark-brown (10YR 4/3)
and light brownish-gray (10YR 6/2) mottles; weak,
fine, subangular blocky structure; friable; slightly
acid; gradual, wavy boundary.

B22tg—17 to 30 inches, grayish-brown (10YR 5/2) sandy clay
loam ; many, medium, distinct, dark yellowish-brown
(10YR 4/4) mottles; moderate, medium, subangular
blocky structure; firm; slightly acid; abrupt, irregu-
lar boundary.

Cg—30 to 42 inches +, light brownish-gray (10YR 6/2) sandy
loam ; few, medium, distinct, yellowish-brown (10YR
5/6) mottles; massive; friable; calcareous.

In areas not yet farmed, there is a very dark gray Al
horizon 2 to 4 inches thick. The depth to mottling ranges
from 8 to about 16 inches. The texture of the B ‘horizon
ranges to heavy loam or light clay loam. The thickness of
the A and B horizons combined ranges from 20 to about 42
inches but is most commonly between 24 and 40 inches. In
some areas the underlying material containg thin layers and
pockets of loamy sand and sand. The reaction of the A and B
horizons ranges from medium acid to slightly acid.

Locke soils formed in material similar to that in which the
better drained, less mottled Dryden soils and the better
drained, unmottled Lapeer soils formed. Locke soils are
better drained and less gray than Barry soils. They have a
coarser textured C horizon than Conover soils.

Locke sandy loam, 0 to 2 percent slopes (LoA).—This
soil occurs on till plains and low moraines throughout the
county. In some areas the plow layer contains a little
pale-brown sandy loam plowed up from the subsurface
layer, and in some areas the plow layer is loam rather
than sandy loam. Included in mapping were areas of
Barry soils in narrow drainageways.
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This Locke soil is aflected by runoff from adjacent
higher soils and by a high water table that restricts the
growth of roots and hinders the operation of farm
machinery. Tile drains and open ditches are needed to
remove excess water. Shallow surface drains can be used
to remove standing water from low areas.

Corn, small grain, and iomoe crops are important
crops. (Capability unit 11w-6 (Sb) ; woodland suitability
group (&)

Locke sandy loam, 2 to 6 percent slopes (LoB).—This
soil occurs on till plains and low moraines throughout
the county. The plow layer is very dark grayish brown.
In some areas it contains a ]1ttle material plowed up
from the subsurface layer, and in some areas it iz loam
rather than sandy loam. The slopes are uniform and of
medium length, and the topography is undulating. In-
cluded in mapping were areas of moderately eroded soils
that have a slope range of 4 to 6 percent, small areas of
level Locke soils, and areas of Barry soils in narrow
drainageways. The included Barry soils stay wet longer
than the surrounding Locke soil.

This Locke soil is affected by a high swater table and
by runoff from adjacent higher soils. walno out a com-
plete drainage system is dlﬂlcult because of the undu-
lating velief and closed depreqsmns, but random tile
drains and surface drains are effective.

Corn and small grain are important crops. (Capability
unit ITw-7 (8b); woodland suitability group G)

Lupton Series

The Lupton series is made up of very poorly drained,
level to depressional, organic soils on lake plains, till
plains, outwash plains, and moraines. These soils formed
in woody and fibrous material more than 42 inches thick.

In a typical profile, the surface layer is black muck
about 24 inches thick. It contains woody fragments and
undecomposed muck. Below the surface layer and extend-
ing to a depth of about 36 inches is very dark grayish-
brown, soft muck that contains fibrous and woody
material. Below this is dark-brown peaty muck that con-
tains fibrous material. This layer extends to a depth of 48
inches or more.

Fertility is low, the available water capacity is high,
and permeability is rapid. Runoff is very slow, and water
ponds in depressions in wet years. The water table is at
or near the surface unless lowered by artificial drainage.
If the water table is lowered too much, the organic mate-
rial settles.

Areas that are drained and protected against blowing
are used for truck crops. Undrained areas are in woods
or pasture.

Typical profile of Lupton muck:

1—0 to 24 inches, black (10YR 2/1) muck; moderate, medium,
granular structure; friable; many wood fragments
and roots; mildly alkaline; gradual, wavy boundary.

2—24 to 36 inches, very dark grayish-brown (10YR 3/2)
muck; massive; soft; mixed fibrous and woody
materials; mlldly dll\ahne gradual, wavy boundary.

3—36 to 48 1nches -, dark-brown (10YR 3/3) peaty muck;

massive; soft; mostly fibrous materials; moderately
alkaline.

The color of the surface layer is very dark brown in some
areas. The material below a depth of 24 to 40 inches is muck
or peaty muck, and that below a depth of 40 inches is peaty
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muck or peat. In many areas the organic material extends to
a depth of 10 feet or more. The reaction is mildly alkaline
in the upper 3 feet and moderately alkaline below a depth
of 3 feet.

Lupton soils are more alkaline than either Carlisle or
Houghton soils. They have a thicker layer of organic material
than Linwood, Tawas, or Willette soils.

Lupton muck (0 to 1 percent slopes) (Lu).—This soil is
in low swampy areas throughout the county.

This soil 1s low in phosphorus and potassium and in
micronutrients, including manganese, boron, copper, and
zine. It contains so much lime that some micronutrients
are not available to plants and some crops—blueberries
and onions, for example—cannot be grown successfully.
When the soil is wet, farm machinery bogs down and
farming operations are delayed. The hlgh water table
restricts the growth of roots. Control of drainage is
important, because. the organic material settles if the
water table is lowered too much. Frost damage is a
hazard to crops in the lowest spots. Soil blowing and fire
are additional hazards.

If artificially drained, adequately fertilized, and pro-
tected against blowing, this soil is suited to many short-
season, frost-resistant crops. The larger areas have been
drained and are cultivated intensively. Small areas are
in woods. (Capability unit ITIw-15 (Mc); woodland
suitability group J)

Macomb Series

The Macomb series is made up of somewhat poorly
drained, level to undulating soils on till plains. These
soils formed in sandy loam and loam material underlain
at a depth of 18 to 42 inches with loam and clay loam.

In a typical profile, the surface layer is very dark
grayish-brown sandy loam about 8 inches thick. The sub-
surface layer, about 8 inches thick, is brown sandy loam
mottled with yellowish brown. The subsoil is about 19
inches thick. The upper 3 inches is yellowish-brown, firm
heavy loam mottled with grayish brown. The lower 16
inches is brown, friable, limy gravelly clay loam mottled
with dark yellowish brown and light ‘brownish gray. The
underlying material is light brow Tish- gray, friable, limy
loam.

Fertility is moderate or moderately high, and the
available water capacity is moderate. Permeability is
moderate. Runoff is slow, and water ponds in small
depressions in wet years. The water table is high in
spring and during wet weather in other seasons.

These soils are used for crops, mainly corn, small grain,
and forage crops.

Typical protile of a Macomb sandy loam:

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

A2—S8 to 11 inches, brown (10YR 5/3) sandy loam; few, fine,
distinct, yellowish-brown (10YR 5/8) mottles; weak,
fine, subangular blocky structure; friable; medium
acid; clear, wavy boundary.

B21t—11 to 14 inches, yellowish-brown (10YR 5/4) heavy
loam; common, medium, distinct, grayish-brown
(10YR 5/2) mottles; moderate, medium, subangular
blocky structure; firm; medinum acid; clear, wavy
boundary.

B22t——14 to 30 inches, brown (10YR 5/3) gravelly clay loam;
common, medium, distinct, dark yellowish-brown
(10YR 4/4) and light brownish-gray (10YR 6/2)
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mottles; strong, medium, subangular blocky struc-
ture; firm; slightly acid; abrupt, wavy boundary.

I1Cg—30 to 42 inches --, light brownish-gray (10YR 6/2)
loam; common, medium, distinct, yellowish-brown
(10YR 5/6) mottles; weak, medium, subangular
blocky structure; friable; caleareous.

In undisturbed areas there is a very dark gray Al horizon
2 to 4 inches thick. The texture of the upper part of the
B horizon is gravelly loam or heavy sandy loam in many
areas, and that of the lower part is gravelly sandy clay loam
in a few areas. The thickness of the A and B horizons com-
bined ranges from 24 to about 42 inches. In a few areas the
texture of the C horizon is light clay loam. The reaction of
tht_adA and B horizons ranges from medium acid to slightly
acid.

Macomb soils are better drained than Berville soils. They
lack the sand and gravel C horizon that is characteristic of
Matherton soils.

Macomb sandy loam, 0 to 2 percent slopes (MaA).—
This soil is on till plains in the southern part of the
county. In a few areas the plow layer is loam, and in a
few it is gravelly sandy loam. Included in mapping were
areas of Sebewa soils in narrow drainageways. These
included soils dry out more slowly than Macomb soils.

Wetness early in spring is the main limitation for
farming. Stones and cobblestones on the surface hinder
cultivation in a few areas.

If drained, this soil is suited to corn, small grain, and
forage crops. Most of it is cultivated. Small areas remain
in_woods. (Capability unit TIw-8 (3/2b); woodland
suitability group @)

Macomb sandy loam, 2 to 6 percent slopes (MaB).—
This soil is on till plains in the southern part of the
county. It has uniform, short to medium-length slopes.
The plow layer containg some gravel. In a few areas it
is loam rather than sandy loam, and in a few areas it
contains a little brown sandy loam plowed up from the
subsurface layer. Included in mapping were areas of
level Macomb soils. '

Excessive wetness early in spring is the main limitation
for farming. Undulating relief and closed depressions
make it hard to lay out a complete drainage system, but
random tile is effective. Stones and cobblestones on the
surface hinder cultivation in a few areas.

If drained, this soil is suited to corn, small grain, and
forage crops. Most of it is eultivated. Small areas remain
in woods. (Capability unit IIw-8 (3/2b); woodland
suitability group G)

Made Land

Made land (Md)} consists of material hauled in and used
for fill. It has a slope range of 0 to 2 percent. The compo-
sition of the material varies, and the size of the areas
varies greatly. Some areas were formerly rubbish dumps.
(Capability unit VIIIs-1 (Sa); no woodland suitability
classification)

Mancelona Series

The Mancelona series is made up of well drained to
moderately well drained, level to undulating soils on out-
wash plains, lake plains, and low moraines. These soils
formed in deposits of loamy sand and sand. The Man-
celona soils mapped in Lapeer County are underlain with
loamy to clayey material at a depth of 42 to 66 inches.

Mancelona soils in other localities are underlain with
sand and gravel.

In a typical profile, the surface layer is dark-brown
Joamy sand about 8 inches thick. Below the plow layer is
a 4-inch layer of strong-brown, very friable gravelly
loamy sand; an 8-inch layer of brown, very friable loamy
sand; and then an 8-inch layer of dark-brown, very fri-
able heavy gravelly loamy sand. The substratum, at a
depth of about 48 inches, is yellowish-brown, firm, limy
silty clay loam.

Fertility 1s low, and the available water capacity is
moderately low. Runoff is slow to medium, depending on
the slope. Permeability is rapid in the upper layers and
moderately slow in the underlying material. These soils
warm up and are ready for tillage early in spring.

Most areas of these soils are farmed.

Typical profile of a Mancelona loamy sand, moderately
fine substratumn :

Ap—O to 8 inches, dark-brown (10YR 4/3) loamy sand; very
weal, fine, granular structure; very friable; medium
acid; abrupt, smooth boundary.

Bir—8 to 12 inches, strong-brown (7.5YR 5/6) gravelly
loamy sand; very weak, fine, granular structure;
very friable; medium acid; clear, wavy boundary.

A’2—12 to 20 inches, brown (10YR 5/3) loamy sand; very
weak, coarse, granular structure; very friable;
medium acid; clear, wavy boundary.

B’'t—20 to 48 inches, dark-brown (10YR 4/3) heavy gravelly
loamy sand; weak, medium, subangular blocky
structure; very friable; slightly acid; abrupt, wavy
boundary.

ITC—48 to 60 inches -}, yellowish-brown (10YR 5/4) silty
clay loam; weak, coarse, angular blocky structure;
firm; calcareous.

In areas not yet cultivated, there is a very dark grayish-
brown A1l horizon 1 to 3 inches thick and a gray or light
brownish-gray A2 horizon 2 to 4 inches thick. The texture of
the B horizon in some areas is light sandy loam or light
gravelly sandy loam. In a few places a 1- to 4-inch layer of
gravel and sand lies between the B’t horizon and the finer
textured IIC horizon. The depth to the IIC horizon ranges
from 42 to about 66 inches, and the texture of this horizon
ranges from loam to clay. The reaction of the A and B
horizons ranges from medium acid to neutral.

Mancelona soils, moderately fine substratum, are deeper
to the substratum than Menominee soils. They have a Bir
horizon, which Montcalm soils lack.

Mancelona loamy sand, moderately fine substratum,
0 to 6 percent slopes (MeB).—This soil occurs on outwash
plains and lake plaing throughout the county. The plow
layer is dark brown. Included in mapping were small
areas of gently sloping Mancelona soils.

The available water capacity is moderately low, and
crops are affected by a lack of moisture in most years.
Soil blowing is a slight hazard in unprotected areas.

Most of this soil is used for crops, mainly corn, small
grain, and forage crops. (Capability unit ITls—4 (4a);
woodland suitability gronp C)

Mancelona loamy sand, moderately fine substratum,
6 to 12 percent slopes, moderately eroded (MeC2).—This
soil occurs on moraines throughout the county. The slopes
are short and irregular. Erosion has removed about half
of the original surface layer. The present plow layer is
brown. In some areas it contains a little strong-brown
gravelly loamy sand plowed up from the subsoil. It is
less fertile and lower in organic-matter content than the
surface layer of the uneroded soils of this series.
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Further erosion is a hazard, and a shortage of available
water affects crops in most years.

All of this soil is now farmed or has been in the past.
Small grain, forage crops, and pasture are the main
crops. (Capability unit 11Te-9 (4a) ; woodland suitability
group C)

Marlette Series

The Marlette series is made up of well drained to mod-
erately well drained, level to very steep soils on till plains
and moraines, These soils formed in material of loam
texture.

In a typieal profile , the surface layer is very
dark grayish-brown sandy Imm about 8 nnhc\ thick.
The subsurface layer, about 10 inches thick, is pale-
brown, friable sandy loam. The subsoil is dark yellowish-
brown, firm clay loam about 13 inches thick. At a depth
of about 31 inches is brown, friable, limy sand.

Fertility is high, and the available water capacity is
high. Permeability is moderately slow. Runoff ranges
from slow to r: ipid, depending on the slope. These soils
dry out and are ready for tillage early in spring.

The level to sloping areas of these soils are intensively
farmed. Corn, small grain, and forage crops are the main
crops. The steeper areas are used for forage crops, pas-
ture, and trees.

Typical profile of a Marlette sandy loam:

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

A2—8 to 18 inches, pale-brown (10YR 6/3) sandy loam; mod-
erate, coarse, granular structure; friable; medium
acid; abrupt, irregular boundary.

B2t—18 to 31 inches, dark yellowish-brown (10YR 4/4) clay
loam; pale-brown (10YR 6/3) A2 material occurs
as very thick ped coatings and eraeck fillings in
the uppermost 3 to 5 inches; moderate, medinm, sub-
angular blocky structure; firm ; slightly acid; abrupt,
wavy boundary.

C—31 to 48 inches -, brown
friable; ecalecareous.

In areas not yet farmed, there is a very dark grayish-brown
Al horizon 2 to 4 inches thick. In some places the color of
the B horizon is dark brown, and in some the texture of this
horizon is silty clay loam. The thickness of the A and B
horizons combined ranges from 24 to 42 inches. The texture
of the C horizon in a few areas is silt loam. The reaction of
the A and B horizons ranges from medium acid to slightly
acid.

Marlette soils are better drained than Capac soils, and
they lack the mottling in the B horizon that is characteristic
of Capac soils. They have finer textured underlying material
than MeBride soils.

Marlette sandy loam, 0 to 2 percent slopes (MfA).—
La Al R - - . - i
I'his soil oceurs on till plains in the northern part of the
county. In a few areas the plow layer is loam rather than
sandy loam. Included in the larger areas mapped were
small bodies of darker colored Ca]ﬂc soils and some
poorly drained soils in depressions. The included Capac
soils and the soils in depressions stay wet longer than the
surrounding Marlette soil,

This Marlette soil has no serious limitations for farm-
ing. Most of the rainwater is absorbed, and little runs off.
The erosion hazard is not significant.

Most of the acreage is farmed. Small grain, corn, and
fnl’!o’e erops are the connmon crops. (Capability unit T-1

2.51) ; woodland suitability group D)

(10YR 5/3) loam; massive:

Figure 11.—Profile of a Marlette sandy loam. Numbers on tape
indicate depth in feet.

Marlette sandy loam, 2 to 6 percent slopes (MfB].—
This soil ocenrs on moraines and on undulating till plains
in the central and northern parts of the county. On the
uplands, the slopes are uniform and are short to medium
in length: on the undulating plains, the slopes are
medinm to long. The plow Lner is mainly very dark
grayish brown in color, and in a few areas it has a loam
texture. Tncluded in mapping were small areas of mod-
erately eroded Marlette soils and of level Marlette soils.
The larger areas also include poorly drained soils in de-
pressions and Capac soils in drainageways; these inclu-
sions stay wet longer than the ~-1111mmrlmﬂr Marlette soils.

A moderate hazard of erosion is the main limitation
for farming.

Most of this soil is intensively farmed. Corn, small
arain, and forage crops are the common crops. (Capabil-
ity unit ITe-2 (2.5a) ; woodland suitability group D)

Marlette sandy loam, 2 to 6 percent slopes, moder-
ately eroded (MfB2).—This soil is on moraines and un-
dulating till plains in the central and northern parts of
the r-mmtv The slopes are uniform and are short to me-
dium in Tength. The plow layer is brown. In some places



LAPEER COUNTY, MICHIGAN 43

it is loam rather than sandy loam in texture, and in some
it contains a little dark yellowish-brown clay loam plowed
up from the subsoil. Fertility is lower, the organic-matter
content is less, runoft is more rapid, tilth is poorer, and
crusting of the surface is more likely than in uneroded
Marlette soils. Included in mapping were small areas of
severely eroded Marlette soils that have short slopes of
5 or 6 percent. Gravel and cobblestones are scattered on
the surface in these severely eroded spots; germination
of seeds is uneven, and stands of plants are poor. Also
included were spots of darker colored Capac soils in
drainageways. These included Capac soils stay wet longer
than the surrounding Marlette soil.

A moderate hazard of further erosion is the main lim-
itation for farming.

Most of this soil is intensively farmed. Corn, small
grain, and forage crops are the common crops. (Capabil-
ity unit Ile-2 (2.5a) ; woodland suitability group D)

Marlette sandy loam, 6 to 12 percent slopes (MfC).—
This soil is on moraines in the central and northern parts
of the county. The slopes are short and irregular. The
surface layer is very dark grayish brown, and in a few
areas it is loam rather than sandy loam in texture. In-
cluded in mapping were small areas of level and gently
sloping Marlette soils.

A severe erosion hazard is the main limitation for
farming. Contour tillage and contour striperopping are
not practical, because of the short, irregular slopes.
Grasses and legumes in the cropping sequence help to
check runoff and control erosion.

Most of this soil is in woods or is used for forage
crops or pasture. Corn and small grain are the main
cultivated crops. (Capability unit ITIe-5 (2.5a); wood-
land sunitability group D)

Marlette sandy loam, 6 to 12 percent slopes, moder-
ately eroded [MfC2).—This soil is on moraines in the cen-
tral and northern parts of the county. The slopes are
short and slightly irregular. In most areas the plow layer
consists of brown heavy sandy loam. In some areas it is
loam rather than sandy loam, and in some it contains
dark yellowish-brown clay loam plowed up from the
subsoil. The present plow layer is less fertile, contains
less organic matter, has poorer tilth, is more likely to
crust, and contains more gravel than that of uneroded
Marlette soils. Included in mapping were severely eroded
spots, in which the dark yellowish-brown subsoil is
exposed and gravel and cobblestones are scattered on the
surface. In these severely eroded spots, germination of
seeds is uneven and stands of plants are poor. Small
areas of level and gently sloping Marlette soils were
included also.

The hazard of further erosion is the main limitation
for farming. Contour farming and contour striperopping
are not practical, because of short, irregular slopes.
Grasses and legumes in the cropping sequence help to
check runoff and control erosion.

A1l of this soil is or has been intensively farmed. Corn,
small grain, and forage crops are the main crops. (Capa-
bility unit I1Te-5 (2.5a) ; woodland suitability group D)

Marlette sandy loam, 6 to 12 percent slopes, severely
eroded (MfC3).—This soil is on moraines in the central and
northern parts of the county. The slopes are short and
irregular. Most of the original surface layer and subsur-
face layer has been removed by erosion, and the clay

loam subsoil is exposed in small areas. The present plow
layer is dark yellowish brown. It is less fertile, contains
less organic matter, absorbs less water and allows more
to runoff, and is more likely to crust than the plow
layer of uneroded Marlette soils. Germination of seeds
is uneven, and stands of plants are poor. Shallow gul-
lies have formed in a few areas, mainly in natural
drainageways,

The hazard of further erosion is a very severe limita-
tion for farming.

All of this soil has been farmed intensively, but now
much of it is idle or is in brush or native grass. Close-
growing crops are better suited than row crops. Perma-
nent vegetation reduces the risk of further erosion.
(Capability unit TVe-5 (25a); woodland suitability
group D)

Marlette sandy loam, 12 to 18 percent slopes, moder-
ately eroded (MD2).—This soil is on moraines in the cen-
tral and northern parts of the county. The slopes are
short and irregular. Krosion has removed part of the
original surface layer. The present plow layer of brown
heavy sandy loam contains some dark yellowish-brown
clay Toam plowed up from the subsoil. Tt is less fertile,
contains less organic matter, is more likely to crust, has
poorer tilth, and contains more gravel than the plow
layer of uneroded Marlette soils. Included in mapping
were small areas of severely eroded Marlette soils, in
which the subsoil is exposed and gravel and cobblestones
are scattered on the surface. In these severely eroded
spots, germination of seeds is uneven and stands of
plants are poor. Other inclusions are small areas of less
sloping Marlette soils on ridges, spurs, and knolls and
small areas of steeper Marlette soils next to drainageways
and depressions.

The slope and the erosion hazard are severe limitations
for farming. Contour farming and contour stripcropping
are impractical, because of the short, irregular slopes.
Grasses and legumes in the cropping sequence help to
check runoff and control erosion.

All of this soil has been intensively farmed. Most of
it is now in forage crops or pasture. Some is used for
native pasture, some is idle, and some has been reforested.
Only small areas are used for corn and small grain.
(Capability unit IVe-4 (2.5a); woodland suitability
group D)

Marlette sandy loam, 12 to 18 percent slopes, severely
eroded (MiD3).—This soil is on moraines in the central and
northern parts of the county. The slopes are short and
irregular. Most of the original surface layer and sub-
surface layer has been removed by erosion. The present
plow layer is dark yellowish brown. It is less fertile, con-
tains less organic matter, absorbs less water and allows
more runoff, and is more likely to crust than the plow
layer of uneroded Marlette soils. Germination of seeds
is uneven, and stands of plants are poor. Numerous
gullies have formed in some areas.

The effects of erosion and the hazard of further erosion
make this soil unsuitable for cultivation.

All of the acreage was farmed intensively in the past,
but now much of it has been abandoned. Pasture and
forage crops are suitable uses. Some areas ought to be
reforested. (Capability unit VIe-2 (2.5a); woodland
suitability group D)
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Marlette sandy loam, 18 to 25 percent slopes, moder-
ately eroded (MfE2).—This soil is on moraines in the cen-
tral and northern parts of the county. It has short,
irregular slopes that vary in gradient considerably
within short distances. The brown plow layer contains
some dark yellowish-brown clay loam plowed up from
the subsoil. It is less fertile, contains less organic matter,
has poorer tilth, is more likely to crust, and contains
more gravel than the surface layer of uneroded Marlette
soils. Gravel and cobblestones are scattered on the surface
in many areas. Included in mapping were small areas of
severely eroded Marlette soils and areas in which shallow
gullies have formed. Where the subsoil is exposed, stands
of plants are poor.

The effects of erosion and the hazard of further erosion
make this soil unsuitable for cultivation.

This soil has been farmed intensively in the past. Now
it should have a permanent cover of trees or other vege-
tation. (Capability unit VIe-2 (2.52) ; woodland suitabil-
1ty group D)

Marlette sandy loam, 25 to 60 percent slopes, moder-
ately eroded [MfF2).—This soil occurs as a few small areas
on moraines in the central and northern parts of the
county. It has short, irregular slopes that vary in gradi-
ent, within short distances. The brown plow layer contains
some dark yellowish-brown clay loam plowed up from
the subsoil. Included in mapping were areas in which the
subsoil is exposed and some in which shallow gullies have
formed.

The effects of erosion and the hazard of further erosion
make this soil unsuitable for cultivation.

All of the acreage has been farmed. Most of it is now
idle or is gradually reforesting. Permanent vegetation is
needed for protection against erosion. (Capability unit
VIIe—2 (2.5a) ; woodland suitability group D)

Matherton Series

The Matherton series is made up of somewhat poorly
drained, level to undulating soils on lake plains and out-
wash plains in the southern part of the county. These
soils formed in gravelly sandy loam to loam material un-
derlain at a depth of 24 to 42 inches with strata of sand
and gravel.

In a typical profile, the surface layer is very dark
grayish-brown loam about 8 inches thick. The subsurface
layer, about 4 inches thick, is brown, friable loam mottled
with dark brown. The subsoil is grayish-brown and light
brownish-gray, firm gravelly clay loam mottled with
yellowish brown and dark yellowish brown; it is about
22 inches thick. At a depth of about 34 inches is grayish-
brown, loose, limy, stratified gravel and coarse sand.

Fertility is moderately high. The available water
capacity is moderate; generally, the supply is adequate
for optimum growth of crops. Runoff is slow, and water
ponds in depressions in wet years. Permeability is mod-
erate in the layers above the substratum. The water table
is high in spring and after rain in other seasons. After
they have been drained and have dried out, these soils
are easy to work and to keep in good tilth.

Most of the acreage is used for crops, mainly corn,
small grain, and forage crops.

Typical profile of a Matherton loam:

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

A2g—8 to 12 inches, brown (10YR 5/8) loam; few, medium,
distinct, dark-brown (10YR 4/3) mottles; moderate,
fine, subangular blocky structure; friable; slightly
acid; clear, wavy boundary.

B21tg—12 to 17 inches, grayish-brown (10YR 5/2) light
gravelly clay loam; common, medium, distinct, dark
yellowish-brown (10YR 4/4) mottles; moderate,
medium, subangular blocky structure; firm; medium
acid; gradual, wavy boundary.

B22tg—17 to 34 inches, light brownish-gray (10YR 6/2)
gravelly clay loam; common, medium, distinct,
yvellowish-brown (10YR 5/6) mottles; moderate,
medinm, subangular blocky structure; firm; medium
acid; abrupt, irregular boundary.

IIC—34 to 42 inches -, grayish-brown (10YR 5/ 2) stratified
gravel and coarse sand; single grain; loose;
calcareous.

In undisturbed areas there is a very dark grayish-brown
Al horizon 2 to 4 inches thick. The color of the Ap horizon
is very dark gray in places, and the thickness of this horizon
ranges from 6 to 9 inches. The depth to mottling ranges from
8 to about 16 inches. In some areas the texture of the B
horizon is clay loam or gravelly sandy clay loam. The reac-
tiont 01; the A and B horizons ranges from medium acid to
neutral.

Matherton soils have a finer textured B horizon than
Wasepi soils. They differ from Macomb soils in having under-
lying material of gravel and sand. Matherton soils are less
poorly drained and less gray than Sebewa soils. They are
more poorly drained than Fox soils, which lack the mottling
that is characteristic of Matherton soils.

Matherton loam, 0 to 2 percent slopes (MhA).—This
soll occurs as small areas on lake plains and outwash
plains throughout the county. The plow layer in some
spots is sandy loam.

Fxcessive wetness, particularly early in the growing
season, is the main limitation for farming. Drainage can
be improved by means of tile and open ditches. Straw or
other special blinding material is needed to keep sand
from flowing into and plugging tile. Runoff is slow, so
the erosion hazard is not significant.

Corn, small grain, and forage crops are important
crops. (Capability unit ITw—6 (3b) ; woodland suitability
group )

Matherton loam, 2 to 6 percent slopes (MhB).—This
soil occurs on outwash plains and lake plains throughout
the county. The plow layer in some areas contains a little
grayish-brown and dark yellowish-brown clay loam
plowed up from the subsoil. In some small areas the plow
layer is sandy loam.

Excessive wetness, particularly in the early part of the
growing season, is the main limitation for farming. The
undulating relief malkes it difficult to lay out a complete
drainage system, but random tile and surface drains are
effective.

Corn, small grain, and forage crops are important
crops. (Capability unit TTw—7 (8b) ; woodland suitability
group G)

McBride Series

The McBride series is made up of well drained to mod-
erately well drained, level to very steep soils on till plains
and moraines. These soils formed in glacial material of
sandy loam texture.
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In a typical profile, the surface layer is dark grayish-
brown sandy loam about 8 inches thick. The subsoil is
about 47 inches thick. The upper 15 inches consists of
yellowish-brown and pale-brown, very friable sandy Joam.
Below this is a 7-inch fragipan of light brownish-gray
sandy loam. Below the fragipan is a_14-inch layer of
dark-brown, firm sandy clay loam and then an 11-inch
layer of yellowish-brown, friable loam. The underlying
material, at a depth of 55 inches, is brown, friable, limy
sandy loam.

Fertility is moderate, and the available water capacity
is moderate. Runoff is slow to rapid, depending on the
slope. Permeability is restricted in the fragipan but 1s
moderate in the other layers. These soils dry out quickly
and are ready for tillage early in spring.

The level to sloping soils of this series are used mainly
for crops, including corn, oats, and hay. The steeper ones
are used for pasture or have remained in woods.

Typical profile of a McBride sandy loam:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) sandy
loam; weak, fine, granular structure; very friable;
glightly acid; abrupt, smooth boundary.

Bir—S8 to 15 inches, yellowish-brown (10YR 5/4) sandy loam;
weak, medium, granular structure; very friable;
strongly acid; clear, wavy boundary.

15 to 23 inches, pale-brown (10YR 6/3) sandy loam;
weak, medium, granular structure; very friable;
strongly acid; clear, wavy boundary.

A’929x—923 to 30 inches, light brownish-gray (10YR 6/2) sandy
loam; moderate, thick, platy structure; brittle and
firm; fragipan; strongly acid; abrupt, wavy
boundary.

B’21t—30 to 44 inches, dark-brown (10YR 4/3) sandy clay
loam; thick coatings and tongues of light brownish-
gray (10YR 6/2) A’2 material in upper part; weak,
coarse, subangular blocky structure; firm; strongly
acid; clear, wavy boundary.

B’22—44 to 55 inches, yellowish-brown (10YR 5/4) loam;
weak, coarse, subangular blocky structure; friable;
strongly acid; abrupt, wavy boundary.

C—55 to 60 inches -+, brown (10YR 5/3) sandy loam; mas-
sive; friable; calcareous.

A’21

In undisturbed areas there is a very dark grayish-brown
Al horizon 2 to 4 inches thick and a brownish-gray or light-
gray A2 horizon 2 to 5 inches thick. The thickness of the A
and B horizons combined ranges from 40 to about 60 inches.
The fragipan ranges from strong to weak in degree of devel-
opment. Lenses of loamy sand occur in the C horizon in some
areas. The reaction of the A horizon is dominantly strongly
acid but ranges to slightly acid.

McBride soils formed in material similar to that in which
Locke soils formed, but McBride soils are better drained than
Tocke soils and lack the mottling that is characteristic of
those soils, McBride soils have a finer textured C horizon
than Montcalm soils and a coarser textured C horizon than
Capac soils.

McBride loamy sand, 2 to 6 percent slopes (MkB).—
This soil is on till plains and low moraines in the central
and northern parts of the county. Included in mapping
were areas of level McBride soils.

A moderate hazard of erosion, moderate fertility, and a
shortage of available water during dry periods are the
main limitations for farming. The soil dries out rapidly
and is ready for tillage early in spring, and it can be
tilled throughout a wide range in moisture content.

Most of this soil is farmed. Corn, small grain, and for-
age crops are the crops commonly grown. (Capability
unit ITe-3 (3a) ; woodland suitability group A)

McBride loamy sand, 2 to 6 percent slopes, moder-
ately eroded (MkB2).— This soil is on till plains and low
moraines in the central and northern parts of the county.
It has short to medium-length slopes. Erosion has re-
moved more than two-thirds of the original surface layer.
The present plow layer is brown. It is less fertile, con-
tains less organic matter, has poorer tilth, is more likely
to crust, and absorbs less water than the plow layer of
uneroded McBride soils.

Moderate hazards of erosion and blowing and a short-
age of available water during dry periods are the main
limitations for farming.

Most of this soil is farmed. Corn, small grain, and for-
age crops are commonly grown. (Capability unit Ile-3
(3a) ; woodland suitability group A)

McBride loamy sand, 6 to 12 percent slopes, moder-
ately eroded (MkC2).—This soil is on moraines in the cen-
tral and northern parts of the county. It has short,
irregular slopes. Erosion has removed more than two-
thirds of the original surface layer. The present plow
layer is brown. It is less fertile, contans less organic
matter, is more likely to crust, and absorbs less water
than the plow layer of uneroded McBride soils. Included
in mapping were small areas of less sloping and more
sloping McBride soils.

The effects of erosion and the hazard of further ero-
sion are severe limitations for farming. Contour tillage
and contour stripcropping for control of erosion are not
practical, because of the short, irregular slopes. A short-
age of available water in dry years is another limitation.

All of this soil is cultivated or has been cultivated
intensively in the past. Corn, small grain, and forage
crops are commonly grown. Close-growing crops, such
as wheat, grasses, and legumes, are better suited than row
crops. (Capability unit I1Ie-6 (3a); woodland suitabil-
ity group A)

McBride sandy loam, 0 to 2 percent slopes (MIA.—
This soil is on till plains in the central and northern parts
of the county. Included in mapping were areas of Locke
and Barry soils in drainageways. These included soils
dry out more slowly than the adjoining McBride soil.

The available water capacity of this McBride soil is
only moderate, and crops do not get enough moisture in
dry weather. Runoft is slow, so there is little or no ero-
sion hazard.

Nearly all of this soil is cultivated. Small grain, corn,
and forage crops are common crops. (Capability unit
ITs-2 (3a) ; woodland suitability group A)

McBride sandy loam, 2 to 6 percent slopes (MIB).—
This soil is on till plains and low moraines in the central
and northern parts of the county. Generally, it has uni-
form, medium-length slopes of 2 to 4 percent. The plow
layer in some areas contains some yellowish-brown sandy
loam plowed up from the subsoil. Included in mapping
were areas of darker colored Locke soils in drainageways.
These included soils dry out more slowly than the sur-
rounding McBride soil.

A moderate erosion hazard is the main limitation for
farming. A shortage of available water in some years is
also a limitation.

Most of this soil is cultivated intensively. Small grain,
corn, and forage crops are the main crops. (Capability
unit TTe-3 (3a); woodland suitability group A.)
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McBride sandy loam, 2 to 6 percent slopes, moder-
ately eroded (MIB2).—This soil is on till plains and low
moraines in the central and northern parts of the county.
It has short, variable slopes, mainly of more than 4 per-
cent. FErosion has removed more than half the original
surface layer. The present plow layer is brown or yel-
lowish brown. It is less fertile, has a lower organic-
matter content, and is more likely to crust than the plow
layer of uneroded McBride soils.

A moderate hazard of further erosion is the main limi-
tation for farming. A shortage of available water in
some years is another limitation. Surface stones occur in
many areas. These have to be removed before crops can
be grown [fig. 1¢

Most of this soil is farmed intensively. Small grain,
corn, and forage crops are important crops. (Capability
unit Ife-3 (3a); woodland suitability group A)

MecBride sandy loam, 6 to 12 percent slopes (MIC).—
This soil is on moraines n the central and northern parts
of the county. It has short to medium-length slopes, some
uniform and some irregular. Included in the areas
mapped were small areas of a level McBride soil.

A severe hazard of erosion is the main limitation for
farming. Where the slopes are uniform, runoff can be
controlled and erosion checked by contour farming and
contour stripcropping. Grassed waterways help to pre-
vent gullying. Another limitation is a shortage of avail-
able water in some years,

Most of this soil 18 in woods. Small areas are used for
hay or for pasture. (Capability unit TIIe-6 (3a) ; wood-
land suitability group A)

McBride sandy loam, 6 to 12 percent slopes, moder-
ately eroded (MIC2).—This soil is on moraines in the cen-
tral and northern parts of the county. It has short,
irregular slopes. The plow layer is yellowish brown or
brown. It is less friable, contains less organic matter, is
more likely to crust, and absorbs less water than the
plow layer of uneroded McBride soils. Included in
mapping were spots of severely eroded McBride soils, in
which the yellowish-brown subsoil is exposed. In these
severely eroded spots, the surface crusts readily and
germination of seeds is uneven and stands of plants are
poor. Also included were areas in which very shallow
rills have formed and areas of less sloping and more
sloping McBride soils.

The effects of erosion and the severe hazard of further
erosion are the main limitations for farming. Contour
farming and contour stripcropping for control of erosion
are not practical, because of the short, irregular slopes.
Shortage of available water in some years is another
limitation.

Most of this soil is farmed intensively. Small grain,
corn, and forage crops are common crops. Some areas
have reverted to native pasture, and some are idle. (Capa-
bility unit ITIe-6 (3a) ; woodland suitability group A)

McBride sandy loam, 6 to 12 percent slopes, severely
eroded (MIC3).—This soil occurs as small areas on moraines
in the central and northern parts of the county. It has
short, irregular slopes. The plow layer is brown or yel-
lowish brown, and in places it contains material plowed
up from the subsoil. In many small areas the subsoil is
exposed and eroded. Fertility is lower, the organic-matter
content is less, and tilth is poorer than in uneroded Me-
Bride soils. The surface crusts readily, especially where

the subsoil is exposed. Germination of seeds is uneven,
and stands of plants are poor. Shallow gullies are
common,

The eftects of erosion and the hazard of further erosion
limit the use of this soil severely.

Most of the acreage is idle or is in native pasture.
Growing cover crops in most years helps to check erosion.
(Capability unit IVe-6 (3a); woodland suitability
group A)

McBride sandy loam, 12 to 18 percent slopes (MiID).——
This soil occurs as small areas on moraines in the central
and northern parts of the county. The slopes are short
and irregular. Included in mapping were wet spots, areas
of less sloping McBride soils on knolls and at the base of
slopes, and areas of more sloping McBride soils on nar-
row breaks next to drainageways.

The slope and the resulting hazard of erosion severely
limit the use of this soil for crops. Contour farming anl
contour stripcropping for control of erosion are difficult
because of the short, irregular slopes. Grassed waterways
help to prevent gullying.

Nearly all of this soil is in weods. A few areas are used
for native pasture, hay, and orchard. (Capability unit
IVe-4 (3a); woodland suitability group A)

McBride sandy loam, 12 to 18 percent slopes, moder-
ately eroded (MID2).—This soil occurs as small areas on
moraines in the central and northern parts of the county.
It has short, irregular slopes. The plow layer is yellowish
brown or brown. In some areas it contains material
plowed up from the subsoil. It is less fertile, contains less
organic matter, absorbs less water and allows more to
run off, and is more likely to crust than the plow layer
of uneroded McBride soils. Included in mapping were
spots of severely eroded McBride soils, in which the sub-
soil is exposed and gravel and cobblestones are scattered
on the surface. In these severely eroded spots, germina-
tion of seeds is uneven and stands of plants are poor.
Also included were areas in which shallow gullies have
formed, areas of less sloping McBride soils on knolls, and
areas of more sloping McBride soils on abrupt breaks in
the landscape.

The effects of erosion and the hazard of further erosion
severely limit the use of this soil for crops. Contour farm-
ing and contour striperopping for control of erosion are
difficult because of the short, irregular slopes. Grassed
waterways help to prevent gullying.

Most of this soil has been cultivated, but many areas
are now used for native pasture or are covered with brush
and scattered small trees. Woods, hay, and pasture are
suitable uses. (Capability unit 1Ve-4 (8a); woodland
suitability group A)

McBride sandy loam, 12 to 18 percent slopes, severely
eroded (MID3).—This soil is on moraines in the central
and northern parts of the county. It has short, irregular
slopes that vary in gradient within short distances. The
plow layer is brown or yellowish brown; in many areas
1t contains material plowed up from the subsoil. The sub-
soil is exposed and eroded in spots. Fertility is lower, the
organic-matter content is less, and runoff 1s more rapid
than in uneroded McBride soils. The surface crusts read-
ily. Gravel and cobblestones are scattered over the sur-
face. Shallow gullies are common. Germination of seeds
is uneven, and stands of plants are poor. Included in
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Figure 12.—Area of a McBride sandy loam. The stones were cleared from the surface to make tillage possible.

mapping were areas of slightly eroded McBride soils on
knolls and hilltops.

The effects of erosion and the hazard of further erosion
make this soil unsuitable for crops. Contour farming and
contour striperopping for control of erosion are imprac-
tical because of the short, irregular slopes.

All of this soil has been cultivated intensively in the
past, but many areas have been abandoned and are now
covered with Drush and scattered small trees or are used
for native pasture. Natural reforestation should be en-
couraged. Establishing a permanent cover of vegetation
would help to check erosion. (Capability unit VIe-2
(8a) ; woodland suitability group A)

McBride sandy loam, 18 to 25 percent slopes, moder-
ately eroded (MIE2).—This soil ocenrs as a few small areas
on moraines in the central and northern parts of the
county. It has short, irregular slopes that vary consider-
ably in gradient within short distances. The plow layer
is brown or yellowish brown. Fertility is lower, the
organic-matter content less, the available water apacity
lower, and tilth poorer than in uneroded McBride soils.
Included in mapping were spots of McBride soils so
severely eroded that the subsoil is exposed and a few
areas in which shallow gullies have formed. Surface
crusting is likely where the subsoil is exposed.

The slopes, the results of erosion, and the hazard of
further erosion make this soil unsuitable for cultivated
Crops.

All of this soil has been cultivated in the past. Now
it needs a cover of permanent vegetation for protec-
tion against erosion. Reforestation should be encour-
aged. (Capability unit VIe-2 (3a): woodland suitability
group A)

MecBride sandy loam, 25 to 60 percent slopes (MIFl.—
This soil oceurs as small areas on moraines in the central
and northern parts of the county. The slopes vary con-
siderably in gradient within short distances. Generally,
the slopes are short and irregular, but there are bluftlike,
uniform slopes along major drainageways and around
depressions.

The slope and the erosion hazard make this soil unsuit-
able for any use except woods.

Most of the acreage is in woods. (Capability unit
Vile-2 (3a); woodland suitability group A)

Menominee Series

The Menominee series is made up of well drained to
moderately well drained, level to moderately steep soils
on lake plains, till plains, outwash plains, and moraines.
These soils formed in sand or loamy sand underlain at
a depth of 18 to 42 inches with loam, clay loam, or silty
clay loam.

In a typical undisturbed profile, the surface layer is
very dark brown loamy sand about 4 inches thick. The
subsurface layer, about 2 inches thick, is light brownish-



48 SOIL SURVEY

gray, loose sand. The subsoil is about 23 inches thick. It
consists of an 8-inch layer of yellowish-red, very friable
loamy sand; an 8-inch layer of brown, loose sand; and
a 7-inch layer of dark-brown, firm clay loam. The under-
lying material, at a depth of 29 inches, is brown, firm,
limy loam.

Fertility is moderately low. Runoff is slow to rapid,
depending on the slope. The sandy upper layers of the
profile are rapidly permeable and have a moderately low
available water capacity; the loamy lower layers are
moderately slowly permeable and hold enough water to
keep the upper layers moist.

Many of the nearly level and gently sloping areas are
used f()[' Crops. The steeper ones are 1n VVOOdS or pasture.

Typical profile of a Menominee loamy sand:

Al1—0 to 4 inches, very dark brown (10YR 2/2) loamy sand;
weak, fine, granular structure; very friable; slightly
acid; abrupt, smooth boundary.

A2—4 to 6 inches, light brownish-gray (10YR 6/2) sand;
single grain; loose; medium acid; clear, irregular
boundary.

Bir—6 to 14 inches, yellowish-red (5YR 4/6) loamy sand;
very weak, medium, subangular blocky structure;
very friable; medium acid; abrupt, smooth boundary.

A’2—14 to 22 inches, brown (10YR 5/3) sand; single grain;
loose; medium acid; abrupt, irregular boundary.

IIB’t—22 to 29 inches, dark-brown (10YR 4/3) clay loam;
thick coatings of A’2 material on ped faces and in
cracks and channels; strong, medium, subangular
blocky structure; firm; mildly alkaline; abrupt,
wavy boundary.

IIC—29 to 42 inches -+, brown (10YR 5/8) loam; weak,
medium, platy structure; firm; calcareous.

In cultivated areas there is a very dark grayish-brown Ap
horizon 6 to 9 inches thick. Some profiles lack an A2 horizon.
The texture of the IIB’t horizon is heavy loam or silty clay
loam in many areas, and the thickness of this horizon ranges
from 3 to 10 inches. In some areas the texture of the C ho-
rizon is clay loam or silty clay loam. The reaction of the
sandy layers above the IIB’t horizon is medium acid to
slightly acid, and that of the TIB’t horizon is slightly acid
to mildly alkaline.

Menominee soils are coarser textured in the upper part of
the B horizon than Ubly or Owosso soils. They formed in
material similar to that in which Iosco soils formed, but they
are better drained than Iosco soils and are not mottled.

Menominee loamy sand, 0 to 2 percent slopes (MmA).—

o feli : . )

This soil is on plains. Where cultivated, it has a very
dark grayish-brown plow layer. Included in mapping
were areas of the darker colored Tosco soils in drainage-
ways and other depressions. These included soils dry out
more slowly than the surrounding Menominee soil.” Also
mcluded were a few areas of gently sloping Menominee
soils.

A shortage of available water during the growing
season is the main limitation for farming. Soil blowing
1s a hazard if large areas are left bare of vegetation.

Most of this soil is farmed. Small grain and forage
crops are the crops commonly grown. (Capability unit
IIIs-3 (4/2a) ; woodland suitability group C)

Menominee loamy sand, 2 to 6 percent slopes (MmB).—
This soil is on plains and low moraines. Where cultivated
it has a very dark grayish-brown plow layer. Included
In mappmg were areas of the darker colored Tosco
soils in narrow drainageways and depressions. These
included soils dry out more slowly than the surround-
ing Menominee soil. Also included were small areas of
level Menominee soils.

A shortage of available water during the growing
season is the main limitation for farming.

Most of this soil is farmed. Small grain and forage
crops are the crops commonly grown. (Capability unit
I11s-4 (4/2a) ; woodland suitahlity group C)

Menominee loamy sand, 6 to 12 percent slopes
(MmC}.—This soil is on low moraines. It has short slopes,
some uniform and some irregular. The plow layer in
cultivated areas is brown. Included in mapping were
small areas of moderately eroded Menominee soils.

An erosion hazard and a shortage of available water
during the growing season are the main limitations for
farming.

Small grain and forage crops are the crops commonly
grown. (Capability unit ITTe-9 (4/2a); woodland suit-
ability group C)

Menominee loamy sand, 12 to 18 percent slopes
(MmD).—This soil is on moraines. Tt has short, irrcgular
slopes that vary considerably in gradient within short
distances. The plow layer is brown. In most areas it con-
tains a little yellowish-red loamy sand plowed up from
the subsoil. Included in mapping were large areas from
which more than half the original surface layer has been
removed by erosion. Also included were small areas of
gently sloping and sloping Menominee soils.

- The slope, the erosion hazard, and a shortage of avail-
able water are severe limitations for farming.

Most of this soil has been farmed intensively, but now
much of it is idle. A cover of permanent vegetation would
help to check erosion. (Capability unit IVe-9 (4/2a);
woodland suitability group C)

Metamora Series

The Metamora series is made up of somewhat poorly
drained, level to undulating soils on till plains. These
soils formed in sandy loam or heavy loamy sand under-
lain at a depth of 18 to 42 inches with loam or light clay
loam.

In a typical profile, the surface layer is very dark
grayish-brown sandy loam about 10 inches thick. The
subsurface layer, about 16 inches thick, is pale-brown,
very friable sandy loam mottled with yellowish brown.
The subsoil is about 22 inches thick. The upper 6 inches
is grayish-brown, friable light loam mottled with yellow-
ish brown, and the lower 16 inches is light-gray, firm
clay loam mottled with dark yellowish brown. The sub-
stratum, at a depth of about 48 inches, is light-gray, firm,
limy loam mottled with dark yellowish brown and olive
brown.

Fertility is moderate, and the available water capacity
is moderate. Permeability is moderate to moderately slow.
Runoft is slow, and water ponds in level areas and depres-
sions. The water table is high in spring and during wet
weather in other seasons. After these soils have been
drained and have dried out, they are easy to work,

Most areas of these soils are used for crops, including
corn, oats, and hay. A few areas are in permanent pas-
ture, and a few are in woods.

Typical profile of a Metamora sandy loam:

Ap—O0 to 10 inches, very dark grayish-brown (10YR 3/2)

sandy loam; weak, medium, granular structure; fri-
able; medium acid; abrupt, smooth boundary.
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A2—-10 to 26 inches, pale-brown (10YR 6/3) sandy loam;
common, medium, distinct, yellowish-brown (10YR
5/6) mottles; weak, medium, subangular blocky
structure; very friable; medium aeid; graduoal,
wavy boundary.

B21g—26 to 32 inches, grayish-brown (10YR 5/2) light loam;
many, medium, distinct, yellowish-brown (10YR 5/4)
mottles; weak, medium, subangular blocky struc-
ture; friable ; medium acid; abrupt, smooth boundary.

IIB22tg—32 to 48 inches, light-gray (10YR 6/1) clay loam;
many, coarse, distinct, dark yellowish-brown (10YR
4/4) mottles; moderate, medium, subangular blocky
structure; firm; slightly acid; abrupt, smooth
boundary.

IICg—48 to 60 inches 4, light-gray (10YR 6/1) loam; many,
coarse, distinct, dark yellowish-brown (10YR 4/4)
and olive-brown (2.5Y 4/4) mottles; massive; firm;
calcareous.

In undisturbed areas, there is a very dark gray Al horizon
2 to 4 inches thick. The thickness of the A horizon ranges
from 20 to 40 inches. In some areas the texture of the lower
part of the B horizon is silty clay loam. The reaction of the
A and B horizons ranges from medium acid to neutral

Metamora soils are coarser textured in the upper part of
the B horizon than Conover soils. They formed in material
similar to that in which Owosso soils formed, but Metamora
goils are more poorly drained than Owosso soils, which lack
the mottling that is characteristic of Metamora soils.

Metamora sandy loam, 0 to 2 percent slopes (MnA].—
This soil is on till plains in the southern part of the
county.

Excessive wetness early in spring and an occasional
shortage of available water during dry weather are the
main limitations for farming. Tile drainage is needed for
efficient production of crops.

Most of this soil is farmed along with adjoining soils.
Corn, small grain, and forage crops are grown. (Capabil-
ity unit ITw—8 (8/2b) ; woodland suitability group G)

Metamora sandy loam, 2 to 6 percent slopes (MnB).—
This soil is on till plains in the southern part of the
county. It has short to medium, uniform slopes. In some
areas the plow layer contains material plowed up from
the subsoil. Included in mapping were a few areas of
level Metamora soils.

Excessive wetness early in spring is the main limita-
tion for farming. Installing a complete drainage system
is difficult because of undulating relief.

If drained, this soil is suited to corn, small grain, and
forage crops. Most of the acreage is farmed intensively.
(Capability unit ITw-8 (3/2b); woodland suitability

group @)
Miami Series

The Miami series is made up of well-drained, gently
sloping to very steep soils on till plains and moraines.
These soils formed in loamy material.

In a typical profile, the surface layer is dark grayish-
brown loam about 8 inches thick. The subsurface layer,
about 4 inches thick, is yellowish-brown, friable loam.
The subsoil is dark-brown and yellowish-brown, firm
clay loam about 24 inches thick. The substratum, at a
depth of about 36 inches, is brown, friable, limy loam.

Fertility is high, and the available water capacity is
high. Permeability is moderately slow. Runoff is slow to
rapid, depending on the slope. These soils dry out quickly
and are ready for tillage early in spring.

Gently sloping and moderately sloping soils of this
series can be farmed intensively if protected against ero-
sion. Corn, small grain, and forage crops are the main
crops. The steeper soils and any areas not protected
against erosion are better suited to woods or pasture.

Typical profile of a Miami loam:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loam;
moderate, medium, granular structure; friable;
slightly acid; abrupt, smooth boundary.

A28 to 12 inches, yellowish-brown (10YR 5/4) loam; mod-
erate, coarse, granular structure; friable; medium
acid; clear, wavy boundary.

B21t—12 to 29 inches, dark-brown (10YR 4/3) clay loam;
moderate, mediunm, subangular blocky structure;
firm; medium acid; gradual, wavy boundary.

B22t—29 to 36 inches, yellowish-brown (10YR 5/4) clay
loam; moderate, medium, subangular blocky struc-
ture; firm; slightly acid; abrupt, wavy boundary.

(C—36 to 48 inches -+, brown (10YR 5/3) loam; weak, coarse,
subangular blocky structure; friable; calcareous.

In areas not yet farmed, there is a very dark grayish-brown
A1l horizon 2 to 4 inches thick. The color of the Ap horizon
ranges from very dark grayish brown to brown, and the
texture from sandy loam to clay loam. The B horizon in some
areas congists of dark yellowish-brown silty clay loam. The
thickness of the A and B horizons combined ranges from 24
to about 42 inches. In a few areas the texture of the C hori-
zon is silt loam or light clay loam. The reaction of the A and
B horizons is dominantly medium acid to slightly acid but
ranges to strongly acid.

Miami soils are better drained than either Celina or Con-
over soils, and they lack the mottling that is characteristic
of those soils. They have finer textured underlying material
than either Lapeer or McBride soils.

Miami loam, 2 to 6 percent slopes (MoB).—This soil is
on till plains and low moraines. On the uplands, the
slopes are uniform and are short to medium in length;
on the till plains, the slopes are undulating and are of
medium length. The plow layer is dark grayish-brown
or dark-brown loam or sandy loam. Included in mapping
were areas of Celina and Conover soils in swales and
other depressions and also a few small areas of moder-
ately eroded Miami soils.

This soil is well suited to crops. A moderate erosion
hazard is the main limitation for farming.

Most of the acreage is farmed intensively. Corn, small
grain, and forage crops are the most important crops.
(Capability unit ITe-2 (2.5a); woodland suitability
group D)

Miami Ioam, 2 to 6 percent slopes, moderately eroded
(MoB2).—This soil is on till plains and low moraines. It has
uniform, short to medium slopes. About half of the mate-
rial above the subsoil has been removed by erosion. The
present plow layer is brown loam or sandy loam. It con-
tains a little dark-brown clay loam plowed up from the
subsoil. It is less fertile, contains less organic matter, and
crusts more readily than the plow layer of uneroded
Miami soils. Included in mapping were a few small areas
of severely eroded Miami soils having a slope range of
4 to 6 percent.

This soil is well suited to crops. A moderate hazard of
further erosion and the poor tilth resulting from past
erosion are the main limitations for farming.

Most of the acreage is farmed intensively. Corn, small
grain, and forage crops are the most important crops.
(Capability unit ITe-2 (2.52); woodland suitability
group D)
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Miami loam, 6 to 12 percent slopes (MoC).—This soil
1s on moraines. The slopes are generally short and are
uniform in some areas and irregular in others. The plow
layer is dark-brown loam or sandy loam. Included in
mapping were small areas of moderately eroded Miami
soils.

The hazard of erosion is a severe limitation for farm-
ing. Contour tillage and contour stripcropping are not
practical for the areas where the slopes are irregular.
A cropping sequence that includes grasses and legumes
helps to control runoff and check erosion in such areas.

Most of this soil is in woods or is used for hay or pas-
ture. Corn and small grain are the main cultivated crops.
(Capability unit TIIe-5 (2.52); woodland suitability
group D)

Miami loam, 6 to 12 percent slopes, moderately eroded
(MoC2).—This soil is on moraines. It has short to medium,
uniform to irregular slopes. About half the original sur-
face layer has been removed by erosion. The present plow
layer is brown loam or sandy loam. Tt contains a little
material plowed up from the subsoil. It is less fertile,
contains less organic matter, has poorer tilth, crusts
more readily, and contains more gravel than the plow
layer of uneroded Miami soils. Included in mapping were
a few areas of Miami soils so severely eroded that the
clay loam subsoil is exposed and gravel and cobblestones
are scattered on the surface. In these severely eroded
spots, germination of seeds is uneven and stands of
plants are poor. Areas of less sloping Miami soils also
were included.

Although the hazard of further erosion is severe, this
soil is widely used for crops. Contour tillage and contour
stripcropping for control of erosion are impractical
where the slopes are short and irregular. Poor tilth and
a tendency to crust are additional limitations.

Most of this soil is cultivated. Corn, small grain, and
forage crops are the main crops. (Capability unit TITe-5
(2.52) ; woodland suitability group D)

Miami loam, 12 to 18 percent slopes (MoD).— This soil
is on moraines. It has short, irregular slopes. The surface
layer is very dark grayish-brown loam or sandy loam.
Included in mapping were areas of less sloping Miami
soils on hills and knolls and of steeper Miami soils next
to drainageways and depressions.

The slope and the erosion hazard severely limit the
use of this soil for crops. Stripcropping is impractical in
many areas because of the short, complex slopes, but a
cropping sequence that consists largely of close-growing
crops helps to check runoff and control erosion.

This soil is better suited to pasture and woods than to
row crops. Nearly all the acreage is in woods. Small
areas are covered with brush, and others are used for
pasture. (Capability unit IVe-4 (2.5a); woodland suit-
ability group D)

Miami loam, 12 to 18 percent slopes, moderately
eroded (MoD2).—This soil is on moraines. It has short,
irregular slopes. Frrosion has removed all but 8 to 5 inches
of the original surface layer. Parts of some areas have a
plow layer of brown loam or sandy loam that also con-
tains a little clay loam plowed up from the subsoil. The
present surface layer is less fertile, contains less organic
matter, has poorer tilth, crusts more readily, and contains
more gravel than the surface layer of uneroded Miami
soils. Included in mapping were small areas of severely

eroded Miami soils that have gravel and cobblestones
scattered on the surface. In these severely eroded spots,
germination of seeds is uneven and stands of plants are
poor. Other inclusions are areas in which a few shallow
gullies have formed, areas of less sloping and of steeper
Miami soils, and a few areas of stratified silt and very
fine sand.

The slope, the effects of erosion, and the hazard of
further erosion severely limit the use of this soil for
crops. Contour tillage and contour striperopping for con-
trol of erosion are impractical because of the short,
irregular slopes.

All of this soil has been cultivated in the past. Now
most of 1t is in forage crops or pasture. Small areas ave
still nsed for corn and small grain. (Capability unit
IVe—4 (2.5a) ; woodland suitability group D)

Miami loam, 18 to 25 percent slopes (MoE}.—This soil
occurs as small areas on moraines. It has short, irregular
slopes that vary considerably in gradient within short
distances. The areas commonly consist of several steep
hills and the drainageways and other low, wet areas
between the hills. The surface layer is very dark grayish-
brown loam or sandy loam. Included in mapping were
areas of less sloping Miami soils on hilltops and at the
base of slopes and areas of steeper Miami soils on bluff-
like formations.

The slope and the very severe hazard of erosion make
this soil unsuitable for cultivated crops.

Most of the acreage is in woods. All of it should be
kept in permanent vegetation. (Capability unit VIe-2
(2.5a) ; woodland suitability group D)

Miami loam, 18 to 25 percent slopes, moderately
eroded (MoE2).—This soil occurs as small areas on
moraines. It has short, irregular slopes that vary con-
siderably in gradient within short distances. The areas
commonly consist of several small steep hills and the
drainageways and other low, wet areas between the hills.
The plow layer is brown heavy loam or sandy loam. In
some areas 1t contains a little clay loam plowed up from
the subsoil. It is less fertile, contains less organic matter,
has poorer tilth, crusts more readily, and contains more
gravel than the plow layer of uneroded Miami soils. In-
cluded in mapping were spots of severely eroded Miami
soils in which the subsoil Is exposed, gravel and cobble-
stones are scattered on the surface, and shallow gullies
have formed. In these severely eroded spots, germination
of seeds is uneven and stands of plants are poor. Also
included in mapping were areas of less sloping and of
steeper Miami soils.

The slope, the effects of erosion, and the hazard of
further erosion severely limit the use of this soil.

All of the acreage has been cleared and cultivated in
the past. Now a cover of trees or other permanent vege-
tation should be established. (Capability unit VIe-2
(2.5a) ; woodland suitability group D)

Miami loam, 25 to 60 percent slopes (MoF).—This soil
is on moraines. The slopes vary considerably in gradient
within short distances. Generally, they are short and
irregular, but very short, uniform slopes occur as bluffs
along major drainageways and around large lakes. In
some areas the surface layer is sandy loam. Included in
mapping were areas of less sloping Miami soils and a
few areas in which the subsoil is clay and the underlying
material is silty clay loam or clay loam.
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The slope, the rough topography, and the erosion
hazard make this soil unsuitable for farming.

This soil needs a cover of trees or other permanent
vegetation. Most of the acreage is in woods. (Capability
unit VIIe-2 (2.5a); woodland suitability group D)

Miami loam, 25 to 60 percent slopes, moderately
eroded {MoF2).—This soil occurs as a few small areas on
moraines. The slopes vary considerably in gradient
within short distances. Generally the slopes are short and
irregular, but very short, uniform slopes occur in a few
places as bluffs along major drainageways and around
large areas of muck. The plow layer is brown loam or
sandy loam. ITn some areas it contains a little clay loam
plowed up from the subsoil. Included in mapping were
areas in which the subsoil of dark-brown clay loam is
exposed and some areas in which shallow gullies are
forming.

The slope, the effects of erosion, and the hazard of
further erosion make this soil unsuitable for farming.

All of this soil has been cultivated in the past. Now
most of it is in native pasture or is gradually being
planted to trees. All of it needs permanent vegetation.
(Capability unit VIIe-2 (2.5a); woodland suitability
group

Miami clay loam, 6 to 12 percent slopes, severely
eroded (MpC3).—This soil occurs as small arcas on
moraines. It has short, irregular slopes. Most of the origi-
nal surface layer has been removed by erosion, and in
many places the subsoil is exposed. The plow layer is
brown. It is less fertile, contains less organic matter, and
has poorer tilth than the original surface layer. It
puddles if worked when too wet and then crusts upon
drying. The crusting results in increased runoff and con-
tinued erosion. Germination of seeds is uneven, and
stands of plants are poor. Shallow gullies are forming
in some areas, mainly in former drainageways.

The results of erosion and a severe hazard of further
erosion severely limit the use of this soil for crops.

All of this soil has been intensively cultivated. Close-
growing crops are more suitable for it than row crops.
To check erosion, a cover of close-growing vegetation
should be maintained most of the time. (Capability unit
IVe-5 (2.5a) ; woodland suitability group D)

Miami clay loam, 12 to 18 percent slopes, severely
eroded (MpD3).—This soil occurs as small areas on
moraines. It has short, irregular slopes. Most of the origi-
nal surface layer has been removed by erosion. The plow
layer is brown. It is less fertile, contains less organic
matter, and has less capacity to absorb water than the
original surface layer. It puddles if worked when wet
and crusts and clods upon drying. The crusting results
in increased runoff and continued erosion. Germination
of seeds is uneven, and stands of plants are poor. Shallow
gullies are numerous in some areas. The depth. to the limy
underlying material is generally less than 30 inches.

The slope, the effects of erosion, and the hazard of
further erosion severely limit the use of this soil for
crops.

All of this soil has been intensively cultivated in the
past. Pasture and forage are suitable uses for it at pres-
ent. Some areas should be reforested. (Capability unit
VIe-2 (2.5a); woodland suitability group 1))

Miami clay loam, 18 to 25 percent slopes, severely
eroded (MpE3).—This soil oceurs as small areas on

moraines. It has short, irregular slopes that vary con-
siderably in gradient within short distances. The plow
layer is brown. In many areas the dark-brown subsoil is
exposed. Shallow gullies are common, and deep gullies
occur in some areas. The depth to the limy underlying
material is generally less than 30 inches.

The slope, the effects of erosion, and the hazard of
further erosion make this soil unsuitable for crops.

This soil has been cultivated in the past, but most of
it is now covered with native grass, brush, and small
trees. Permanent vegetation is needed. Natural reforesta-
tion should be encouraged. (Capability unit VIle-2
(2.52) ; woodland suitability group D)

Miami clay loam, 25 to 60 percent slopes, severely
eroded (MpF3).—This soil occurs as small areas on
moraines. It has short, irregular slopes that vary con-
siderably in gradient within short distances. The plow
layer is brown. Over much of the acreage, the dark-brown
subsoil is exposed. Shallow gullies are common, and some
deep gullies occur. The depth to the limy underlying
material is generally less than 30 inches. Included in
mapping were areas in which the subsoil is clay and the
underlying material is silty clay loam or clay loam.

The slope, the effects of erosion, and the hazard of
further erosion make this soil unsuitable for crops.

All of this soil has been cultivated in the past, but
most of it has been abandoned. Native grass, brush, and
scattered small trees now cover most areas. Permanent
vegetation is needed. Natural reforestation should be
encouraged. (Capability unit VITe-2 (2.5a); woodland
suitability group D)

Montcalm Series

The Montcalm series is made up of well drained and
moderately well drained, level to very steep soils on out-
wash plains and moraines. These soils formed in material
of loamy sand and sand texture.

In a typical profile, the surface layer is brown loamy
sand about 11 inches thick. The subsurface layer, also
about 11 inches thick, is very pale brown, very friable
loamy sand. The upper 7 inches of the subsoil 1s dark
yellowish-brown, friable sandy loam. Below this 1s a
19-inch banded layer of yellowish-brown, loose loamy
sand and strong-brown, friable fine sandy loam, and
below this, another banded layer, 13 inches thick, that
consists of light yellowish-brown, loose sand and strong-
brown, very friable loamy fine sand. The underlying
material, ab a depth of about 54 inches, is light-gray,
loose, limy fine sand.

The available water capacity is moderately low; crops
do not usually get enough moisture for optimum growth
through dry periods in the growing season. Permeability
is moderately rapid. Runoff 1s slow to medium, depending
on the slope. The organic-matter content 1s low.

The level to sloping soils of this series are used for
crops. Some areas of the steeper soils are in woods or
pasture, and some are idle and growing up to brush.

Typical profile of a Montcalm loamy sand:

Ap—O to 11 inches, brown (10YR 4/8) loamy sand ; weak, fine,
granular structure; very friable; medium acid;
abrupt, smooth boundary.

A2 11 to 22 inches, very pale brown (10YR 7/4) loamy sand;
weak, medium, granular structure; very friable;
medium acid; gradual, wavy boundary.



52 SOIL SURVEY

A2—11 to 22 inches, very pale brown (10YR 7/4) loamy sand;
loam; weak, medium, granular structure; friable;
slightly acid; gradual, wavy boundary.

A’21&B’21—29 to 41 inches, a banded zone that contains a
sequence of A’2 and B’2 horizons. The B’2 horizons
vary between 14 and 1 inch in thickness, and the
A’2 horizons between 1 inch and 6 inches. The B’2
horizons are continuous and more or less parallel.
The A’2 horizons are yellowish-brown (10YR 5/6)
loamy sand ; single grain; loose; slightly acid; abrupt,
wavy boundary. The B’2 horizons consist of strong-
brown (7.5YR 5/6) fine sandy loam ; weak, fine, sub-
angular blocky structure; friable; slightly acid:
abrupt, wavy boundary.

A’22&B’22—41 to 54 inches, a broken banded zone that con-
tains a sequence of A’2 and B’2 horizons. The B’2
horizons vary between less than 14g inch and % inch
in thickness, and the A’2 horizons between 4 and 9
inches. Many of the B’2 horizons are discontinuous.
These horizons are more or less parallel. The A’2
horizons consist of light yellowish-brown (10YR 6/ 4)
sand; single grain; loose; neutral; abrupt, wavy
boundary. The B’2 horizons consist of strong-brown
(7.5YR 5/6) loamy fine sand; masgive; very friable:
neutral; abrupt, wavy boundary.

C—54 to 60 inches -, light-gray (10YR 7/1) fine sand;
single grain; loose; calcareous.

In arcas not yet cultivated, there is a very dark grayish-
brown A1 horizon about 4 inches thick and an A2 horizon of
light-gray loamy fine sand about 1 inch thick. The thickness
of the A and B horizons combined ranges from 42 to about
72 inches. The reaction of the A and I3 horizons ranges from
medium acid to neutral, and that of the ¢! horizon from slight-
Iy acid to mildly alkaline.

Montcalm soils have B’ horizons closer to the surface than
Chelgea soils do. They are better drained than Tedrow soils
and lack the mottling that is characteristic of Tedrow soiis.

Montcalm loamy sand, 0 to 2 percent slopes (MrA).—
This soil oceurs mainly on outwash plains in the central
and northern parts of the county. Included in a few of
the areas mapped are poorly drained swales and wet
depressions. Also included are areas that have been
slightly affected by soil blowing.

This soil dries out quickly in spring, and it is easy to
work. A shortage of available water during the summer
months is the main limitation for farming. Water ero-
sion is not a significant hazard, but soil blowing can do
serious damage to areas that are intensively farmed.

Most of this soil is farmed. Corn, small grain, and
forage crops are grown. (Capability unit ITIs-3 {4a);
woodland suitability group M)

Montcalm loamy sand, 2 to 6 percent slopes (MrB).—
This soil is on outwash plains and moraines in the cen-
tral and northern parts of the county. On the uplands,
the slopes are short, to medium; on the terraces and out-
wash plains, the slopes are long and undulating.

This soil can be worked easily throughout a wide range
of moisture content without clodding or crusting, A
shortage of available water in midsummer is the main
limitation for farming. Runoff is slow, and water ero-
ston is not a serious hazard. Soil blowing can damage
cultivated areas, and the hazard increases 1f the organic-
matter content is reduced by excessive tillage.

This soil is used for small grain, corn, forage crops,
and pasture. (Capability unit TT1Is4 (4a); woodland
suitability group M)

Montcalm loamy sand, 6 to 12 percent slopes (MrC).—
This soil is on moraines in the central and northern parts
of the county. It has short, irregular slopes. Where
organic matter has accumulated, the surface layer is very

dark grayish brown to a depth of several inches. In-
cluded in mapping were small areas of moderately eroded
Montcalm soils.

Both water erosion and soil blowing are hazards that
limit the use of this soil. A shortage of available water
slows the growth of crops in midsummer.

Much of this soil is in woods or native pasture. Most
cultivated areas are used for small grain, forage, or pas-
ture. (Capability unit IITe-9 (4a); woodland suitability
group M)

Montcalm loamy sand, 12 to 18 percent slopes (MrD).—
This soil occurs as small areas on moraines in the north-
ern part of the county. It has short, irregular slopes that
ary considerably within short distances. Included in
mapping were small areas of less sloping Montcalm soils.

Runoff is medium to moderately rapid, and erosion is
& very severe hazard in areas where crops are grown. A
shortage of available water slows the growth of crops in
midsummer in most years.

This soil is mostly in woods. Tt needs a cover of perma-
nent vegetation, which would help to control erosion and
also provide forage for livestock. (Capability unit ITVe-9
(4a) ; woodland suitability group M)

Montcalm loamy sand, 18 to 25 percent slopes (MrE).—
This soil is on moraines in the central and northern parts
of the county. It has short, irregular slopes that vary
considerably in gradient within short distances. Included
in_mapping were small areas of less sloping Montealm
soils and of moderately eroded Montealm soils.

The slope, the erosion hazard, and a shortage of avail-
able water make this soil unsuitable for cultivated crops.

Nearly all of the acreage is in woods. A cover of trees
or other permanent vegetation should be maintained for
protection against erosion. (Capability unit VIe-2 (4a):
woodland suitability group M)

Montcalm loamy sand, 25 to 50 percent slopes (MrF).—
This soil is on moraines in the central and northern parts
of the county. It has short, irregular slopes that vary
considerably in gradient within short distances. Very
short, uniform slopes form bluffs along some of the
major drainageways and around large bodies of water.

This soil is too steep, too droughty, and too readily
eroded to be used for crops, and it is poorly suited to
forage crops because the slope makes seeding diffienlt.

Nearly all of the acreage is in woods. A cover of trees
or other permanent vegetation should be maintained at
all times. (Capability unit VIIe-2 (4a); woodland suit-
ability group M)

Montcalm sandy loam, 0 to 2 percent slopes (MsA).—
This soil occurs as small areas on outwash plains in the
northern part of the county.

A shortage of available water is the main limitation
for farming. Water erosion is not a serious hazard, but
soil blowing can cause damage to large areas that are
left bare of vegetation.

Most of this soil is intensively farmed. Corn, small
grain, and forage crops are the main crops. (Capability
unit ITIs-3 (4a) ; woodland suitability group M)

Montcalm sandy loam, 2 to 6 percent slopes (MsB).—
This soil occurs as small areas on outwash plains and
low moraines in the northern part of the county. Included
in mapping were small areas of moderately eroded Mont-
calm soils.
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A shortage of available water limits the growth of
crops on this soil.

Most of the acreage is farmed intensively. Corn, small
orain, and forage crops are grown. (Capability unit
IITs—4 (4a) ; woodland suitability group M)

Morley Series

The Morley series is made up of well drained to mod-
erately well drained, gently sloping to steep soils on till
plains and moraines. These soils formed in glacial mate-
rial of clay loam or silty clay loam texture.

In a typical profile, the surface layer is dark grayish-
brown loam about 8 inches thick. The subsurface layer,
about 2 inches thick, is pale-brown, friable loam. The
subsoil is about 17 inches thick. The upper 10 inches is
brown, firm light clay. The lower 7 inches is yellowish-
brown, firm heavy clay loam mottled with pale brown
and dark brown. The underlying material, at a depth of
about 27 inches, is light brownish-gray, firm, limy clay
loam.

Fertility is moderately high, and the available water
capacity is high. Permeability is moderately slow. Runoft
varies, depending on the slope.

Most areas of the gently sloping to sloping soils of this
series are farmed intensively. The steeper soils are in
pasture or in woods.

Typical profile of a Morley loam:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loam;
moderate, medium, granular structure; friable; me-
dium acid; abrupt, smooth boundary.

A28 to 10 incheg, pale-brown (10YR 6/3) loam; weak, me-
dium, platy structure; friable; medium acid; clear,
wavy houndary.

B21t—10 to 20 inches, brown (10YR 5/3) light clay; mod-
erate, coarse, angular blocky structure; firm; medium
acid; gradual, wavy boundary.

B22t—20 to 27 inches, yellowish-brown (10YR 5/4) heavy
clay loam; few, medium, distinct, pale-brown (10YR
6/3) and dark-brown (7.5YR 4/2) mottles; strong,
medium, angular blocky structure; firm; slightly
acid; abrupt, wavy boundary.

C—-27 to 42 inches -+, light brownish-gray (10YR 6/2) clay
loam; weak, medium, angular blocky structure; firm;
caleareous.

In areas not yet farmed, there is a very dark brown or
very dark grayish-brown A1l horizon 2 to 4 inches thick. The
color of the Ap horizon in some areas is grayish brown or
brown. In a few areas the texture of the C horizon is silty
clay loam, and the color is pale brown or brown. The deplth
to the C horizon ranges from 20 to 36 inches in the gently
sloping soils, but it is less than 20 inches in a few areas of
the sloping to steep soils. The reaction of the A and B
horizons ranges from medium acid to slightly aecid.

Morley soils are better drained and lighter colored than
Blount soils. They have coarser textured underlying ma-
terial and are better drained than Roselms soils. They are
finer textured in the upper part of the B horizon and in the
C horizon than Miami or Celina soils.

Morley loam, 2 to 6 percent slopes (MiB).—This soil is
on till plains and moraines throughout the county. It has
short, uniform slopes. The plow layer in some areas is
brown. Included in mapping were small areas of level
Morley soils and of moderately eroded Morley soils. Also
included were areas of Blount soils in drainageways and
other low spots. These included areas of Blount soils dry
out more slowly than the surrounding Morley soil.

A moderate hazard of erosion is the main limitation
for farming.

Most of this soil is intensively farmed. Corn, small
grain, and forage crops are common crops. (Capability
unit 1Te—~1 (1.5a) ; woodland suitability group B)

Morley loam, 2 to 6 percent slopes, moderately eroded
(MtB2).—This soil is on till plains and moraines through-
out the county. It has short to medium slopes, predomi-
nantly of 4 to 6 percent. The plow layer is brown. In most
areas it contains a small amount of finer textured mate-
rial plowed up from the subsoil. It is less fertile, con-
tains less organic matter, and crusts more readily than
the plow layer of uneroded Morley soils. Included in
mapping were small spots of severely eroded Morley
soils, in which the subsoil is exposed. Also included were
areas of Blount soils in narrow drainageways. These
included areas of Blount soils dry out more slowly than
the surrounding Morley soils.

The hazard of further erosion is the main limitation
for farming. Poor tilth and crusting, resulting from past
erosion, are additional limitations.

All of this soil is farmed intensively. Corn and small
grain are important crops. Alfalfa and other forage crops
also are grown extensively. (Capability unit IIle-3
(1.5a) ; woodland suitability group B)

Morley loam, 6 to 12 percent slopes (MiC).—This soil is
on moraines throughout the county. It has short to
medium-Jength, uniform to somewhat irregular slopes.
Included in mapping were arcas of Blount and Pewamo
soils in drainageways, small depressions, and seepage
areas. These included soils dry out more slowly than the
surrounding Morley soil. Also included were small areas
of level Morley soils.

The hazard of erosion is the main limitation for farm-
ing. Contour tillage and contour striperopping, which
would help to control erosion, are not practical in the
areas where the slopes are short and irregular.

Most areas of this soil are in woods. (Capability unit
IIle—4 (1.5a); woodland suitability group 13)

Morley loam, 6 to 12 percent slopes, moderately
eroded (MtC2).—This soil is on moraines throughout the
county. It has short to medium-length, uniform to some-
what irregular slopes. The present plow layer is brown.
Tn most areas it contains a little material plowed up from
the subsoil. Tt is less fertile, contains less organic matter,
has poorer tilth, crusts more readily, and contains more
gravel than the plow layer of uneroded Morley soils.
Tncluded in mapping were a few spots of Morley soils
so severely eroded that the subsoil is exposed.

The hazard of further erosion is the main limitation
for farming. Contour tillage and contour striperopping,
which would help to control erosion, are not practical
where the slopes are short and irregular. Poor tilth and
a tendency to crust limit the use of parts of some areas.

A1l of this soil has been farmed. Corn, small grain, and
forage crops are grown. (Capability unit T1Ie—4 (1.5a) ;
woodland suitability group IB)

Morley loam, 12 to 18 percent slopes, moderately
eroded (MiD2).—This soil is on moraines throughout the
county. Tt has short, irregular slopes. More than half the
original surface layer has been removed by erosion. The
present plow Jayer is brown heavy loam. In most areas
it contains a little material plowed up from the subsoil.
Tt is less fertile, contains less organic matter, has poorer
tilth, crusts more readily, and contains more gravel than
the plow layer of uneroded Morley soils. Included in
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mapping were spots of severely eroded Morley soils, in
which the subsoil is exposed and gravel and cobblestones
are scattered on the surface. In some included areas,
shallow gullies have formed. Cther inclusions are areas
of less sloping Morly soils on hills and knolls, of steeper
Morley soils next to drainageways and depressions, and
of Blount and IPewamo soils in drainageways, depres-
sions, and seepage areas.

The hazard of further erosion is the main limitation
for farming. Contour tillage and contour stripcropping,
which help to control erosion, are not practical because
of the short, irregular slopes. Poor tilth and a tendency
to crust limit the use of parts of some areas.

All of this soil has been cultivated, but many areas are
now in pasture and others are growing up in brush.
Close-growing vegetation, which helps to check runoff
and control erosion, should be maintained most of the
time. (Capability unit TVe-4 (1.5a); woodland suitabil-
ity group B)

Morley clay loam, 6 to 12 percent slopes, severely
eroded (MuC3).-—This soil occurs as small areas on
moraines throughout the county. It has short, irregular
slopes. The brown plow layer is a mixture of subsoil
material and what remains of the original surface layer.
It is less fertile, contains less organic matter, and has
poorer tilth than the plow layer of uneroded Morley
soils. It puddles if worked when too wet and then crusts
and cracks when it dries out. Germination of seeds is
uneven, and stands of plants are poor. In some areas the
subsoil is exposed, and a few of the natural drainageways
are gullied.

The main limitations of this soil are the very severe
hazard of further erosion and the poor tilth that has
resulted from past erosion.

All of this soil has been intensively cultivated, but now
much of it is in native pasture or in brush. Close-growing
crops, which help to check runoff, are better suited than
row crops. (Capability unit IVe-5 (1.5a); woodland
suitability group B)

Morley clay loam, 12 to 18 percent slopes, severely
eroded {MuD3).—This soil occurs as small areas on moraines
throughout the county. It has short, irregular slopes. The
brown plow layer is a mixture of subsoil material and
what remains of the original surface layer. It is less
fertile, contains less organic matter, and has poorer tilth
than the plow layer of uneroded Morley soils. It puddles
1f worked when too wet and then crusts as it dries out.
Germination of seeds is uneven, and stands of plants are
poor. Shallow gullies have formed in some areas. The
depth to the limy substratum is commonly less than
20 inches.

The slope, the eflects of erosion, and the hazard of
further erosion make this soil unsuitable for cultivated
Crops.

All of this soil has been intensively cultivated in the
past, but now much of it is covered with brush, native
grasses, and weeds. Permanent vegetation, which helps
to check runoff, should be maintained. (Capability unit
VIe-2 (1.5a) ; woodland suitability group B)

Morley clay loam, 18 to 25 percent slopes, severely
eroded (MuE3).—This soil occurs as small areas on moraines
throughout the county. It has short, irregular slopes. The
brown surface Jayer 1s a mixture of subsoil material and

what remains of the original surface layer. Shallow
gullies have formed in some areas. The depth to the limy
substratum is commonly less than 20 inches.

The slope, the effects of erosion, and the hazard of
further erosion make this soil unsuitable for crops.

This soil has been cultivated in the past, but now most
of it is in native grass, brush, and scattered small trees.
It needs to be covered with permanent vegetation. Natu-
ral reforestation should be encouraged. (Capability unit
VIIe-2 (1.5a); woodland suitability group B)

Munuscong Series

The Munuscong series is made up of poorly drained,
nearly level or depressional soils on lake plains. These
soils formed in sandy loam or fine sandy loam underlain
at a depth of 18 to 42 inches with clay or silty clay.

In a typical profile, the surface layer is black sandy
loam about 6 inches thick. The subsoil, about 24 inches
thick, consists of grayish-brown, light-gray, and light
brownish-gray, friable to very friable sandy loam mottled
with yellowish-brown. Gray, very firm, limy clay under-
lies the subsoil at a depth of about 30 inches.

Fertility is medium, and the available water capacity
is medium. Runofl is slow to very slow, and water ponds
in depressions, particularly during spring. Permeability
is moderately rapid in the sandy loam layers but slow
in the underlying clay. The water table is at or near the
surface unless lowered by artificial drainage. The gray
colors of the subsoil and the underlying material are the
result of prolonged saturation.

Most areas of the Munuscong soils in this county are
in native grass or brush. Corn and forage are grown in
areas artificially drained.

Typical profile of Munuscong sandy loam :

A1—0 to 6 inches, black (10YR 2/1) sandy loam; moderate,
fine, granular structure; very friable; contains con-
siderable organic material; slightly acid; clear, ir-
regular bhoundary.

B21g—6 to 9 inches, grayish-brown (10YR 5/2) sandy loam;
weak, medium, granular structure; very friable;
slightly acid; gradual, wavy boundary.

B22g—9 to 16 inches, grayish-brown (2.5Y 5/2) sandy loam;
few, medium, distinct, yellowish-brown (10YR 5/4)
mottles; weak, coarse, granular structure; very fri-
able; neutral; gradual, wavy boundary.

B23g—16 to 24 inches, light-gray (5Y 6/1) heavy sandy loam;
common, medium, distinct, yellowish-brown (10YR
5/6) mottles; very weak, medium, subangular blocky
structure; friable; mildly alkaline; diffuse, wavy
boundary.

B24g—24 to 30 inches, light brownish-gray (10YR 6/2) sandy
loam ; few, fine, distinct, yellowish-brown (10YR 5/6)
mottles; weak, coarse, subangular blocky structure;
very friable; mildly alkaline; abrupt, wavy boundary.

IICg—30 to 42 inches -, gray (N 5/0) clay; moderate, me-
dium, angular blocky structure; very firm; caleare-
ous.

The color of the Al horizon in some areas is very dark
brown, and the thickness of this horizon ranges from 5 to
8 inches. In a few areas the B horizon is fine sandy loam or
loam and contains thin layers of heavy loamy sand. The re-
action of the A and B horizons ranges from slightly acid to
mildly alkaline.

Munuscong soils have finer textured upper layers than Pin-
conning soils and coarser textured upper layers than Paulding
soils. They have finer textured underlying material than
Breckenridge soils.
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Munuscong sandy loam (0 to 1 percent slopes) (Mv).—
This soil is on lake plains. A few areas in depressions
have a thin layer of muck at the surface.

Excessive wetness hinders tillage of this soil and
restricts the growth of roots. Most of the acreage can be
drained by tile and open ditches. Shallow surface drains
are needed to remove ponded water from depressions.
Frost damages crops in low areas in some years.

Most of this soil is in native grass or m brush. Corn
and forage crops are grown in drained areas. (Capability
unit ITw—8 (3/1c) ; woodland suitability group W)

Mussey Series

The Mussey series is made up of poorly drained, level
or depressional soils on outwash plains and lake plains.
These soils formed in loamy material underlain at a
depth of 10 to 24 inches with strata of coarse sand and
gravel.

In a typical profile, the surface layer is very dark
brown sandy loam about 9 inches thick. The subsoil 1s
about 9 inches thick. The upper 8 inches is dark-gray,
friable loam mottled with dark yellowish brown and
yellowish brown, and the lower 6 inches is grayish-brown,
firm gravelly clay loam mottled with dark yellowish
brown and yellowish brown. The underlying material,
at a depth of about 18 inches, is grayish-brown, loose,
limy, stratified gravel and coarse sand mottled with
faint brown and hght gray.

Tertility is medium, and the available water capacity
is medium. Runoff is slow to very slow. The water table
is usually within 12 inches of the surface in spring and
during wet weather in other seasons. Permeability is
moderate, except when the water table is high. The
orayish colors result from prolonged saturation. If the
water table is lowered by artificial drainage, these shal-
low, sandy soils tend to be droughty.

The largest areas of these soils are farmed. The selec-
tion of crops depends on the effectiveness of artificial
drainage. Corn, small grain, and hay are grown In areas
that are adequately drained.

Typical profile of Mussey sandy loam:

Ap—o0 to 9 inches, very dark brown (10YR 2/2) sandy loam;
moderate, fine, granular structure; friable; high in
content of organie matter; neutral; abrupt, smooth
boundary.

B21g—9 to 12 inches, dark-gray (10YR 4/1) loam; few, fine,
distinct, dark yellowish-brown (10YR 4/4) and
yellowish-brown (10YR 5/6) mottles; weak, medium,
granular structure; friable; mneutral; very dark
brown coatings on peds; clear, wavy boundary.

B22tg—12 to 18 inches, grayish-brown (10YR 5/2) gravelly
clay loam ; common, medium, distinet, dark yellowish-
brown (10YR 4/4) and yellowish-brown (10YR 5/6)
mottles; moderate, medium, subangular blocky strue-
ture; slightly plastic when wet, firm when moist;
few thin clay films; neutral; abrupt, irregular
boundary.

ITC—18 to 42 inches -}, grayish-brown (10YR 5/2) stratified
gravel and coarse sand; many, medium, faint, brown
(10YR 5/3) and light-gray (10YR 6/1) mottles;
single grain; loose; calcareous.

In undisturbed areas there is a black A horizon 8 to 13
inches thick. The color of the Ap horizon is black in places,
and the thickness of that horizon ranges from 7 to 10 inches.
In some areas the B horizon containg fine gravel. The texture
of the upper part of the B horizon ranges to heavy sandy
loam, light clay loam, and gravelly loam, and that of the lower

part to heavy gravelly sandy clay loam. The reaction of the
A and B horizons ranges from slightly acid to neutral.

Mussey soils are shallower to sand and gravel than Gilford
soils. They formed in material similar to that in which
Fabius soils formed but are more poorly drained and grayer
than Fabius soils.

Mussey-Gilford sandy loams (0 to 1 percent slopes)
(Mw).—This complex occurs on lake plains and outwash
plains throughout the county. The plow layer 1s very
dark brown or black.

Tach area of this mapping unit is made up partly of
Mussey sandy loam and partly of Gilford sandy loam.
The proportion of each soil varies between 30 and 70
percent, and there is no definite pattern of occurrence.
The two soils are similar in texture and in drainage
characteristics, and both are underlain with stratified
sand and gravel, but in Mussey sandy loam the depth to
the underlying material is less than 24 inches and in
Gilford sandy loam it is 24 to 42 inches. Included in
mapping were areas of Tawas soils in wet depressions.

TFxcessive wetness is the main limitation for farming.
Artificial drainage by means of tile, open ditches, and
surface drains is needed to make the soils suitable for
crops. Because ditches and trenches cave in readily, it is
advisable to install drainage facilities during periods of
dry weather. Straw and other special blinding material
are needed to keep soil material from flowing into and
plugging tile.

Most areas of these soils are used for forage crops and
pasture. (Capability unit TITw—6 (4¢); woodland suita-
bility group W)

Nappanee Series

The Nappanee series is made up of somewhat poorly
drained, level to undulating soils on till plains. These
soils formed in clayey material.

In a typical profile, the surface layer is dark grayish-
brown loam about 8 inches thick. The subsoil is about
90 inches thick. It consists of pale-brown and grayish-
brown, very firm clay mottled with gray, strong brown,
yellowish brown, and light olive brown. The underlying
material, at a depth of about 28 inches, is grayish-brown,
very firm, limy clay mottled with light olive brown.

Fertility is moderately high, and the available water
capacity is high. Runofl is very slow to moderately slow,
depending on the slope. Water ponds in depressions and
level areas. Permeability is very slow. The water table is
seasonally high. The mottling in the profile is a result
of prolonged saturation.

Most areas of Nappanee soils have been drained and
are cultivated. Corn and forage crops are the common
CIops.

Typical profile of a Nappanee loam:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loam;
moderate, medium, granular structure; friable; me-
dium acid; abrupt, smooth boundary.

B21—S8 to 14 inches, pale-brown (10YR 6/3) clay; many,
fine, faint, gray (10YR 6/1) and many, fine, distinet,
strong-brown (7.5YR 5/6) mottles; moderate, me-
dium, angular blocky structure; very firm; medinm
acid; diffuse, wavy boundary.

B22tg—14 to 20 inches, grayish-brown (2.5Y 5/2) clay; many,
fine, faint, gray (10YR 5/1) and many, medium,

distinct, yellowish-brown (10YR 5/6) mottles; mod-
erate, coarse, angular blocky structure; very firm ;
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thin to thick clay films on ped faces;
gradual, wavy boundary.

B23tg—20 to 28 inches, grayish-brown (2.5Y 5/2) clay; many,
fine, distinct, yellowish-brown (10YR 5/4) and light
olive-brown (2.5Y 5/4) mottles; moderate, medium,
angular blocky structure; very firm; thin clay films
on ped faces; mildly alkaline; abrupt, wavy
boundary.

Cg—28 to 42 inches -+, grayish-brown (2.5Y 5/2) clay; com-
mon, medium, faint, light olive-brown (2.5Y 5/4)
mottles; weak, medium, angular blocky structurec;
very firm; caleareous.

neutral ;

In undisturbed areas there is a very dark gray or very
dark grayish-brown A1 horizon 2 to 4 inches thick and a
grayish-brown or light brownish-gray A2 horizon 8 to 5 inches
thick. The color of the Ap horizon is grayish brown in some
areas, and the thickness of this horizon ranges from 6 to 9
inches. The texture of the B horizon ranges to gilty clay. The
thickness of the A and B horizons combined is dominantly
between 24 and 36 inches but ranges from 18 to about 42
inches. The reaction of the A and B horizons ranges from
medium acid to neutral.

Nappanee soils are better drained and less gray than Hoyt-
ville soils. The clay content of Nappanee soils is less than
that of Roselms soils and more than that of Del Rey soils.

Nappanee loam, 0 to 2 percent slopes (NaA).—This soil
occurs on till plains throughout the county. In some areas
the plow layer contains a little pale-brown clay plowed
up from the subsoil, and in some areas it is silt loam
rather than loam. Included in mapping were small areas
of Hoytville soils in drainageways and other low spots.
Hoytville soils are slower to dry out than Nappanee soils.
Also included were small areas of gently sloping Nap-
Panee soils.

Iixcessive wetness, the main limitation for farming,
delays planting in spring and sometimes delays or pre-
vents harvesting of crops in fall. Farm machinery bogs
down readily when the soil is wet. Most of the acreage
can_be drained by tile and open ditches, but surface
drains are needed to remove ponded water from low
areas.

Corn and forage crops are the important crops. (Capa-
bility unit ITTw—2 (1b); woodland suitability group Z)

Nappanee loam, 2 to 6 percent slopes (NaB).—This
soil oceurs on till plains throughout the county. It has
medium-length, generally undulating slopes. In some
areas the plow layer contains a little pale-brown clay
plowed up from the subsoil, and in some areas this layer
1s silt loam rather than loam. Included in mapping were
arcas of Hoytville soils in narrow drainageways. Hoytville
soils are slower to dry out than Nappanee soils. Also
included were small areas of level Nappanee soils and of
moderately eroded, gently sloping Nappanee soils.

Excessive wetness, the main limitation for farming,
delays planting in spring and sometimes delays or pre-
vents harvesting of crops in fall. Farm machinery bogs
down readily when the soil is wet. Installing a complefe
drainage system is difficult where the relief is undulating,
but random tile and surface drains are effective in such
areas. An erosion hazard is another limitation,

Corn and forage crops are the common crops. (Capa-
bility unit IITw-2 (1b); woodland suitability group Z)

Nappanee silty clay loam, 0 to 2 percent slopes
(NpA).—This soil occurs as small areas on till plains
throughout the county. It is less friable and less easy to
work than the Nappanee loams. In many areas pale-
brown clay plowed up from the subsoil is scattered
through the plow layer. Included in mapping were areas
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of Hoytville soils in drainageways and other low areas.
Hoytville soils are slower to dry out than Nappanee soils.

Excessive wetness and poor tilth are the main limita-
tions for farming. Tile and open ditches are needed, and
also surface drains for removal of ponded water from
depressions.

Corn and forage crops are the common crops. (Capa-
bility unit IITw—2 (1b); woodland suitability group Z)

Nappanee silty clay loam, 2 to 6 percent slopes,
moderately eroded (NpB2).—This soil occurs as small
areas next to natural drainageways on till plaing through-
out the county. It has short slopes, generally of more
than 4 percent. It is less friable and less easy to work
than the Nappanee loams. Irosion has removed more
than half the original surface layer. The present plow
layer is grayish brown in color and contains considerable
amounts of pale-brown clay plowed up from the subsoil.
Included in mapping were spots of severely eroded Nap-
panee soils, in which the clay subsoil is exposed.

Iixcessive wetness, poor tilth, and a hazard of further
erosion are the main limitations for farming. The soil
puddles if worked when too wet. Installing a complete
drainage system is difficult where the relief is undulating,
but random tile and surface drains are effective in such
areas.

Corn and forage crops are the common crops. (Capa-
bility unit ITIw-2 (1b); woodland suitability group Z)

Oshtemo Series

The Oshtemo series is made up of well-drained, level
to sloping soils on outwash plains and moraines. These
soils formed in sandy loam or loamy sand underlain at
a depth of 42 1t 66 inches with strata of limy sand
and gravel [fig. 13).

In a typical profile, the surface layer is brown sandy
loam about 8 inches thick. The subsurface layer, about
12 inches thick, is yellowish-brown, very friable loamy
sand. The subsoil is about 32 inches thick. It consists of
a 7-inch layer of yellowish-red, friable heavy sandy
loam, a 9-inch layer of strong-brown, very friable light
sandy loam, and a 16-inch layer of light vellowish-brown,
loose light loamy sand. The underlying material, at a
depth of about 52 inches, is light-gray, loose, limy, strati-
fied sand and fine gravel.

Fertility is low. The available water capacity is mod-
erately low; the moisture supply is rarely adequate for
optimum growth of crops. Permeability is moderately
rapid. The soils dry out quickly in spring and are easy
to work.

Some areas of these soils are farmed, some are idle,
and some are in woods. Corn, small grain, and hay are
the major crops. Deep-rooted forage crops and other
crops that resist drought and mature early are to be
preferred.

Typical profile of an Oshtemo sandy loam:

Ap—o0 to 8 inches, brown (10YR 4/3) sandy loam; weak, fine,
granular structure; very friable; medium acid;
abrupt, wavy boundary.

A2—8 to 20 inches, yellowish-brown (10YR 5/6) loamy sand;
weak, fine, granular structure; very friable; strong-
ly acid; clear, wavy boundary.

B21t—20 to 27 inches, yellowish-red (5YR 4/6) heavy sandy
loam; weak, fine, subangular blocky structure; fri-
able; strongly acid; gradual, irregular boundary.
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Figure 13.—Profile of an Oshtemo sandy loam. This is a well-
drained soil underlain at a depth of about 42 inches or more with
stratified sand and gravel. Numbers on tape indicate depth in feet.

B2 27 to 36 inches, strong-brown (7.5YR 5/8) light sandy
loam : weak, coarse, subangular blocky structure;
very friable; medinm acid; diffuse, wavy boundary.

B3—306 to 52 inches, light vellowish-brown (10YR 6/4) light
loamy sand; single grain: loose; medinm  acid;
abrupt, smooth houndary.

[1C—52 to 72 inches -+, light-gray (10YR 7/2) stratified sand
and fine gravel; single grain; loose; caleareous.

In undisturbed areas there is a very dark grayish-brown
A liorizon 2 to 4 inches thick., The color of the Ap horizon is
dark grayish brown in some areas, and the thickness of that
horizon ranges from 7 to 10 inches. In a few areas the fex-
ture of the B horizon is light sandy clay loam, The depth to
the IIC horizon is predominantly between 45 and 60 inches
but ranges from 42 to about 66 inches. The reaction of the A
and B horizons ranges from strongly aecid to medinm acid.

Oshtemo soils have a thicker subsoil than Boyer and Spinks
goils, They are better drained than Brady soils and lack the
mottles that are characteristic of Brady soils,

Oshtemo sandy loam, 0 to 2 percent slopes (OsA).—
This soil is on outwash plains in the central and southern
parts of the county.

A shortage of available water during the growing sea-
son slows the growth of crops. Water erosion is not a

sigmificant hazard, but soil blowing can cause damage if
large areas arve left bare of vegetation.

Most of this soil is farmed intensively. Corn, small
orain, and forage crops are the common
crops. (Capability unit 111s=3 (da) : woodland suitabil-
ity group M)

Oshtemo sandy loam, 2 to 6 percent slopes (OsB).—
This soil is on ontwash plains and low moraines in the
central and southern parts of the county. Included in
the areas mapped were small areas of level Oshtemo soils
and, on unprotected crests of slopes, small areas of mod-
erately eroded Oshtemo soils.

A shortage of available water during the growing sea-
son slows the growth of crops.

Most of this soil is farmed intensively. Corn, small
orain, and forage crops are the common crops. (Capabil-
ity unit TITs—4 (4a); woodland suitability group M)

Oshtemo sandy loam, 6 to 12 percent slopes (OsC).—
This soil oceurs as small areas on moraines in the central
and southern parts of the county. It has short to medium,
uniform to irregular slopes. In some wooded areas the
uppermost 2 to 4 inches of the surface layer is high in
organic-matter content and is dark grayish brown in
color. Small areas in cultivated fields are moderately
eroded.

The use of this soil for farming is limited by a severe
hazard of erosion and a shortage of available water dur-
ing much of the growing season.

Most, of the acreage is in woods. (Capability unit ITTe-9
(4a) ; woodland suitability group M)

Owosso Series

The Owosso series is made up of well drained to moder-
ately well drained, level to sloping soils on till plains and
moraines. These soils formed in sandy loam underlain at
a depth of 18 to 42 inches with glacial till of loam or clay
texture.

In a typical profile, the surface layer is dark grayish-
brown sandy loam about 10 inches thick. The subsurface
layer, about 9 inches thick, is yellowish-brown, very
friable light sandy loam. The subsoil is about 12 inches
thick. The upper 6 inches is brown, very friable sandy
loam, and the lower 6 inches is brown, firm clay loam.
The underlying material, at a depth of about 31 inches,
is pale-brown, friable, limy loam.

Fertility is moderate. The available water capacity is
moderate ; although the moisture supply is generally ade-
quate for crops, shortages occur during periods of dry
weather. Runoff is slow to medium, depending on the
slope and the nature of the vegetation. Permeability is
moderately rapid in the upper layers and moderately
slow in the lower layers. These soils dry out and are
ready for tillage early in spring.

Most areas of Owosso soils are farmed intensively. A
few areas are used as pasture or have remained in woods.

Typical profile of an Owosso sandy loam:

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

A2-—10 to 19 inches, yellowish-brown (10YR 5/4) light sandy

loam: wealk, fine, granular structure; very friable;
medium acid; elear, wavy boundary.
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Figure 14 —0Oshtemo sandy loam, 0 to 2 percent slopes. This area produces forage for livestock.

B1—19 to 25 inches, brown (10YR 4/3) sandy loam: wealk,

fine, subangular blocky structure; very friable;
slightly acid; clear, wavy houndary.
ITB2t—25 to 31 inches, brown (10YR 4/3) elay loam;

strong, fine, subangular blocky strueture: firm; thin
reddish-brown (5YR 4/3) elay films on ped surfaces:
neutral ; abrupt, wavy boundary.

ITC—31 to 42 inches -, pale-brown (10YR 6/3) loam;
medinm, platy structure ; friable; caleareons.

wenl.

In undisturbed areas there is a very dark gray Al horizon
2 to 4 inches thick., The thickness of the 11B2t hovizon ranges
from 4 to 15 inches. In a few areas the texture of the 110
horizon is light clay loam. The rveaction of the A and B
horizons ranges from medinmm acid to neatral,

Owosso soils formed in material similar to that in which
Metamora soils formed, but Owosso soils are better drained
than Metamora soils and lack mottles. Owosso soils are finer
textured in the npper part of the I3 horizon than Menominee
soils and coarser textured than Miami soils,

Owosso sandy loam, 0 to 2 percent slopes (OwA).—This
soil is on till plains. In places the plow layer contains fine
gravel. Included in mapping were a few small areas of
gently sloping Owosso soils next to drainageways.

Permeability is moderately rapid in the upper layers
of this soil, and the available water eapacity is only
moderate. The growth of crops is slowed by a shortage
of available water. Runoff is slow, and the hazard of
water erosion is not significant. Soil Dlowing can cause
damage if large areas are left bare of \ewot'ltmn

Small grain, corn, and alfalfa arve the common crops.
(Capability unit ITs-2 (3/2a): woodland suitability

group [7)

Owosso sandy loam, 2 to 6 percent slopes (OwB).—
This soil is on till plains and moraines. On the nplands,
the slopes are short to medium. On the till plains, the
slopes are long and uniform and the landscape is gently
undulating. Included in mapping were small arens of
level Owosso soils on the till plains.

The hazard of erosion in unprotected areas is a moder-
ate limitation for farming. Permeability is moderately

rapid in the upper layers. The available water capacity
is only moderate; consequently, crops do not get enough
water in some years.

Most of this soil is eultivated. Small grain, corn, and
alfalfa are common crops. (Capability unit TTe-3 (3/2a) 3
woodland suitability group U)

Owosso sandy loam, 6 to 12 percent slopes (OwC).—
This soil is on moraines. The slopes are short to medium
in length and in many areas are irregular in shape. In
pl*wes the plow layer contains a little yellowish-brown
material plowed up from the subsurface layer. Included
in mapping were small areas of less sloping and of
steeper Owosso sgoils.

The hazard of erosion in unprotected areas is a severe
limitation for farming. Contour tillage and contour
striperopping, which lwlp to control erosion, are imprac-
tical where the slopes ave irregular. Permeability is mod-
erately rapid in the upper layers, and the available water
capacity is moderately low: consequently, crops do not
get enongh moisture in some years.
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Most of this soil is cultivated. Small grain, corn, and
alfalfa are the common crops. (Capability unit IIle-6
(8/2a) ; woodland suitability group U)

Owosso sandy loam, 6 to 12 percent slopes, moder-
ately eroded (OwC?2).—This soil occurs as small areas on
moraines. It has short, irregular slopes. Erosion has
removed between a third and a half of the original sur-
face layer, and the part that remains has been mixed
with the upper part of the subsurface layer. The present
plow layer is brown. It is less fertile than the plow layer
of uneroded Owosso soils, contains less organic matter,
and has less available water capacity. Included in
mapping were small areas of less sloping and of steeper
Owosso soils.

The effects of erosion and the hazard of further ero-
sion are severe limitations for farming. Contour tillage
and contour striperopping, which help to control erosion,
are not practical where the slopes are short and irregular.
The supply of water available to crops is limited during
periods of dry weather.

All of this soil is cultivated or has been intensively
cultivated in the past. Small grain, corn, and forage
crops are the common crops. (Capability unit IIle-6
(3/2a) ; woodland suitability group U)

Paulding Series

The Paulding series is made up of poorly drained to
very poorly drained, level or depressional soils on lake
plains. These soils formed in clayey material. They are
the finest textured soils in the county. ‘

In a typical profile, the surface layer is dark-gray clay
about 8 1nches thick. The subsoil is about 26 inches thick.
The upper 15 inches is gray, very firm clay mottled with
strong brown and yellowish red. The lower 11 inches 1s
olive-gray, very firm clay mottled with yellowish brown.
The underlying material, at a depth of 84 inches, is gray,
very firm, limy clay mottled with yellowish brown and
light olive brown.

Fertility is moderately high, and the available water
capacity is moderately high. Permeability is very slow.
Runoff is slow to very slow, and water ponds in depres-
sions. The water table is near the surface; unless lowered
by artificial drainage, it restricts the growth of roots
and prevents early cultivation. The gray color is a result
of prolonged saturation. Because of the clay texture and
the high water table, these soils are slow to dry out and
warm up. They puddle if farmed when wet, then dry
out hard and cloddy and with impaired tilth.

About a third of the acreage is still in woods. Of the
rest, part is now cultivated, part is used for native pas-
ture, and part is idle.

Typical profile of Paulding clay:

Ap—O0 to 8 inches, dark-gray (5Y 4/1) clay; weak, medium,
subangular blocky structure; very sticky, firm ; slight-
ly acid; abrupt, smooth boundary.

B21g—S8 to 13 inches, gray (5Y 5/1) clay; common, fine,
prominent, strong-brown (7.5YR 5/6) and yellowish-
red (BYR 4/6) mottles; weak, coarse, prismatic
structure breaking to weak, very coarse, angular
blocky ; plastie, very firm; slightly acid; clear, wavy
boundary.

B22g—13 to 23 inches, gray (5Y 5/1) clay; many, medium,
prominent, strong-brown (7.5YR 5/6) mottles; weak,
coarse, prismatic structure breaking to weak, coarse,

angular blocky ; plastic, very firm; neutral; gradual,
irregular boundary.

B23g—23 to 34 inches, olive-gray (5Y 5/2) clay; many, me-
dium, prominent, yellowish-brown (10YR 5/4) mot-
tles; very weak, coarse, angular blocky structure;
plastic, very firm; mildly alkaline; abrupt, wavy
houndary.

Cg—34 to 42 inches 4+, gray (5Y 5/1) clay; many, medium,
prominent, yellowish-brown (10YR 5/4) and light
olive-brown (2.5Y 5/4) mottles; massive; plastic,
very firm; contains fine lenses of white calcareous
material; calcareous.

The color of the Ap horizon in some areas is dark grayish
brown. The thickness of the A and B horizons combined
ranges from about 20 to 42 inches. The reaction of the A
and B horizons ranges from medium acid to mildly alkaline.

Paulding soils are more poorly drained and grayer then
Roselms soils. They contain a higher percentage of clay than
Hoytville soils.

Paulding clay (0 to 1 percent slopes) (Pa).—This soil
oceurs as large areas on lake plains in the northern part
of the county. Included in mapping were small areas of
Willette muck in depressions.

Excessive wetness and poor tilth are the main limita-
tions for farming. Tile, open ditches, and surface drains
are needed to lower the water table and drain low spots.
Drainage is difficult, partly because the permeability is
very slow and partly because many areas lack outlets.
Farm machinery bogs down readily when the soil is wet.

Corn and forage crops are the crops commonly grown
in the cultivated areas. (Capability unit ITTw—1 (Oc) ;
woodland suitability group )

Pewamo Series

The Pewamo series is made up of poorly drained, level
or depressional soils on till plains. These soils formed in
glacial till of clay loam or silty clay loam texture.

In a typical profile, the surface layer is very dark
brown loam about 9 inches thick. The subsurface layer,
about 2 inches thick, is very dark gray, friable loam. The
subsoil is about 23 inches thick. It consists of a 2-inch
layer of dark-gray, firm heavy clay loam mottled with
dark yellowish brown, a 13-inch layer of gray, very firm
light clay mottled with yellowish brown, and an 8-inch
layer of gray, firm heavy clay loam mottled with yel-
lowish brown. The underlying material, at a depth of
34 inches, is grayish-brown, firm, limy clay loam mottled
with light gray.

Fertility is moderately high. Permeability is moder-
ately slow, and the available water capacity is high. Run-
off 1s very slow to ponded. The gray color of the subsoil
results from prolonged saturation. The soils puddle if
tilled when wet, then dry out hard and cloddy and with
impaired tilth.

These soils are suitable for crops if artificially drained.
Most areas are cultivated or used for pasture. The
undrained areas are in woods or are idle and growing up
to brush.

Typical profile of Pewamo loam :

Ap—o0 to 9 inches, very dark brown (10YR 2/2) loam; strong,
coarse, granular structure; friable; slightly acid;
abrupt, smooth boundary.

A1—9 to 11 inches, very dark gray (10YR 3/1) loam; mod-
erate, coarse, granular structure; friable; slightly
acid; gradual, wavy boundary.

B21tg—11 to 13 inches, dark-gray (10YR 4/1) heavy clay
loam; few, medium, distinet, dark yellowish-brown
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(10YR 4/4) mottles; strong, medium, angular blocky
structure; firm; slightly acid; gradual, wavy
boundary.

B22tg—13 to 26 inches, gray (5YR 5/1) light clay; common,
medium, distinct, yellowish-brown (10YR 5/8) mot-
tles; strong, medium, angular blocky structure;
very firm; neutral; gradual, irregular boundary.

B23tg—26 to 34 inches, gray (10YR 5/1) heavy clay loam;
many, medium, distinet, yellowish-brown (10YR 5/4)
mottles; moderate, coarse, angular blocky structure;
firm ; mildly alkaline; abrupt, wavy boundary.

Cg—34 to 48 inches -, grayish-brown (10YR 5/2) clay loam;
common, medium, faint, light-gray (10YR 6/1) mot-
tles; weak, coarse, angular blocky structure; firm;
calcareous.

In areas not yet farmed, there is a black or very dark
brown Al horizon 9 to 14 inches thick. The texture of the B
horizon ranges from heavy clay loam or heavy silty clay loam
to light clay. The thickness of the A and B horizons combined
ranges from 24 to about 42 inches. In a few areas the texture
of the C horizon is silty clay loam. The reaction of the A and
B horizons ranges from slightly acid to mildly alkaline.

Pewamo soils have coarser textured underlying material
than Hoytville soils and finer textured underlying material
than Brookston soils. They formed in material similar to that
in which Blount soils formed but are darker colored and more
poorly drained than Blount soils.

Pewamo loam (0 to 1 percent slopes) (Pe).—This soil is
on till plains thronghout the county. The plow layer is
very dark brown. Included in mapping were small areas
of Willette muck in depressions.

Excessive wetness, the main limitation for farming,
causes delays in planting and tillage in wet years, unless
corrected by artificial drainage.

Large tracts of this soil in the eastern part of the
connty are farmed intensively. Corn, sugar beets, and
forage crops are grown. Smaller areas have remained in
woods. (Capability unit TTw—2 (1.5¢) ; woodland suitabil-
ity group P)

Pewamo clay loam (0 to 1 percent slopes) (Pm).—This
soil occurs as small areas on till plains throughout the
county. The plow layer is very dark brown.

Excessive wetness and poor tilth are the main limita-
tions for farming. Artificial drainage is needed to make
tillage and the production of crops practical. This soil
has more tendency to puddle and clod than Pewamo
loam.

If drained and kept in good tilth, this soil is suited to
corn_and forage crops. (Capability unit IIw-2 (1.5¢);
woodland suitability group P)

Pinconning Series

The Pinconning series is made up of poorly drained,
level or depressional soils on lake plains. These soils
formed in loamy sand and sand underlain at a depth of
18 to 42 inches with silty clay and clay.

In a typical profile, the surface layer is very dark
brown loamy sand about 7 inches thick. Below the sur-
face layer is dark grayish-brown to grayish-brown, very
friable loamy sand about 15 inches thick. Below this 1s
a 12-inch layer of light-gray, loose sand mottled with
vellowish brown. At a depth of about 34 inches is gray,
very firm, limy clay mottled with olive brown and light
olive brown.

Fertility is low. Permeability is moderately rapid in
the upper layers but very slow in the underlying clay.
The available water capacity is moderately low. Runoff
is very slow to ponded. The water table is at or near the

surface unless lowered by artificial drainage. After drain-
age, these soils tend to be droughty. )

A few areas of these soils have been drained and. are
used for crops and pasture. Most areas are not drained
and are still 1n woods. )

Typical profile of Pinconning loamy sand:

A1—0 to 7 inches, very dark brown (10YR 2/2) loamy sand;
moderate, fine, granular structure; very friable; con-
tains considerable organic material; slightly acid;
abrupt, wavy boundary.

Clg—7 to 12 inches, dark grayish-brown (10YR 4/2) loamy
sand; weak, fine, granular structure; very friable;
neutral; gradual, wavy boundary.

(C2g—12 to 22 inches, grayish-brown (2.5Y 5/2) loamy sand;
weak, coarse, granular structure; very friable; mildly
alkaline; gradual, wavy boundary.

C3g—22 to 34 inches, light-gray (5Y 6/1) sand; common, me-
dium, distinct, yellowish-brown (10YR 5/4) mottles;
single grain; loose; mildly alkaline; clear, wavy
boundary.

IIC4g—34 to 60 inches -4, gray (5Y 6/1) clay; many, coarse,
distinct, olive-brown (2.5Y 4/4) and light olive-brown
(2.5Y 5/6) mottles; massive; very firm; scattered
thin seams and lenses of coarse sand and fine gravel;
calcareous.

The color of the A horizon ranges from black to very dark
grayish brown. A layer of muck less than 12 inches thick is
at the surface in a few areas. The reaction of the A horizon
and the upper part of the C horizon ranges from slightly acid
to mildly alkaline.

Pinconning soils have coarser textured upper layers than
Munuscong soils and finer textured underlying material than
Brevort soils.

Pinconning loamy sand (0 to 1 percent slopes) (Pn).—
This soil occurs as small areas on lake plains in the cen-
tral and northern parts of the county. It is characterized
by small wet, depressions and areas that have a thin layer
of muck at the surface.

Excessive wetness and low fertility are the main limi-
tations for farming. Drainage is likely to be difficult,
partly because of the level relief and partly because of
the unstable nature of the soil material. Areas that are
drained effectively tend to be droughty.

Native grass and scattered stands of aspen cover most
of this soil. (Capability unit ITTw-7 (4/1c¢); woodland
suitability group W)

Richter Series

The Richter series is made up of somewhat poorly
drained, level to undulating soils on outwash plains.
These soils formed in strata of water-deposited fine sandy
loam, sandy loam, and loamy sand.

In a typical profile, the surface layer is very dark
gray sandy loam about 10 inches thick. The subsurface
layer, about 2 inches thick, is gray, very friable sandy
loam. The subsoil is about 20 inches thick. The upper
7 inches is yellowish-brown, very friable fine sandy loam
mottled with light brownish gray. The lower 13 inches
is light brownish-gray, friable heavy sandy loam mottled
with yellowish brown and stratified with thin layers of
silt. The underlying material, at a depth of about 32
inches, consists of strata of light brownish-gray, friable,
limy sandy loam, fine sandy loam, and loamy sand mot-
tled with yellowish brown and containing thin layers of
fine gravel.

Fertility is moderate. Permeability is moderate, and
the available water capacity is moderate; the molsture
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supply is generally adequate for optimum growth of
crops. Runoff is slow, and water ponds in depressions.
The water table is high in spring and after rain in other
seasons. ]

It artificially drained, these soils are easy to work and
to keep in good tilth and can be used for most of the
common crops. _

Typical profile of a Richter sandy loam:

Ap—0 to 10 inches, very dark gray (10YR 3/1) sandy loam;
weak, fine, granular structure; very friable; high
organic-matter content; mildly alkaline; abrupt,
smooth boundary.

A2—10 to 12 inches, gray (10YR 5/1) sandy loam; weak,
medium, granular structure; very friable; mildly
alkaline; abrupt, smooth boundary.

Bir—12 to 19 inches, yellowish-brown (10YR 5/6) fine sandy
loam ; common, medium, distinct, light brownish-gray
(10YR 6/2) mottles; weak, medium, platy structure;
very friable; mildly alkaline; gradual, wavy
boundary.

B’tg—19 to 32 inches, light brownish-gray (10YR 6/2) heavy
sandy loam; thin layers of silt; many, coarse, dis-
tinet, yellowish-brown (10YR 5/6) mottles; weak,
medium, subangular bloeky structure; friable; mildly
alkaline; abrupt, wavy boundary.

IIC—32 to 42 inches -}-, light brownish-gray (10YR 6/2)
stratified sandy loam, fine sandy loam, and loamy
sand and thin layers of fine gravel; many, coarse,
distinct, yellowish-brown (10YR 5/8) mottles; weak,
medium, platy structure; friable; calcareous.

In undisturbed areas, there is a very dark gray Al horizon
2 to 4 inches thick. The color of the Ap horizon ranges to
very dark grayish brown, and the thickness of that horizon
ranges from 7 to 11 inches. The texture of the B’tg horizon
is loam or heavy fine sandy loam in a few areas. The reac-
tion of the A and B horizons ranges from slightly acid to
mildly alkaline.

Richter soils have a coarser textured profile than Kibbie
soils and a finer textured subsoil than Tedrow soils. They are
better drained than Tonkey soils.

_Ri_chter sandy loam, 0 to 2 percent slopes (RcA).—This
soll is on outwash plains in the central and northern
parts of the county. Included in mapping were small
areas of Tonkey soils in depressions and narrow drain-
ageways. These included areas dry out more slowly than
the surrounding Richter soil.

_ Excessive wetness early in spring is the main limita-
tion for farming. Farm machinery bogs down when the
soil is wet, and farming operations are delayed unless
excess water is removed by means of tile and ditches.

If drainage is effective and the supply of available
water adequate, this soil is suited to corn, small grain,
and forage crops. Most of the acreage is cultivated.
(Capability unit IIw—6 (8b); woodland suitability
group G)

Richter sandy loam, 2 to 6 percent slopes (RcB).—This
soll is on outwash plains in the central and northern
parts of the county. It has uniform, short to medium-
length slopes. In some areas the plow layer contains a
little yellowish-brown fine sandy loam plowed up from
the subsoil.

Excessive wetness early in spring is a limitation of
most areas of this soil. Installing a complete drainage
system 1s difficult where the relief is undulating.

If drainage is effective and the supply of available
water adequate, this soil is suited to corn, small grain,
and forage crops. (Capability unit ITw—7 (3b); wood-
land suitability group G)

Roselms Series

The Roselms series is made up of somewhat poorly
drained, level to undulating soils on lake plains. These
soils formed in glacial material of clayey texture.

In a typical profile, the surface layer is dark grayish-
brown clay loam about 7 inches thick. The subsoil is
about 16 inches thick. The upper 10 inches is grayish-
brown, very firm clay mottled with dark brown, and the
lower 6 inches is light olive-brown, extremely firm clay
mottled with gray. The underlying material, at a depth
of 23 inches, is light olive-brown, extremely firm, limy
clay mottled with gray.

Fertility is moderately high. Permeability is very
slow, and the available water capacity is moderately high.
Runoff is slow to rapid, depending on the slope and the
effects of erosion. The water table is high during periods
of wet weather. The mottling is the result of prolonged
saturation. This soils puddle if worked when wet, then
dry out hard and cloddy and in poor tilth.

Corn and forage crops are grown in drained areas of
these soils. Some areas are in native pasture, and some
are idle.

Typical profile of a Roselms clay loam:

Ap—O0 to 7 inches, dark grayish-brown (2.5Y 4/2) clay loam;
weak, medium, granular structure; firm; slightly
acid; abrupt, smooth boundary.

B21tg—7 to 17 inches, grayish-brown (10YR 5/2) clay; com-
mon, medium, distinct, dark-brown (10YR 4/3) mot-
tles ; moderate, medium, prismatic structure breaking
to moderate, medium, angular blocky; very firm;
slightly acid; gradual, wavy boundary.

B22t—17 to 23 inches, light olive-brown (2.5Y 5/4) clay;
many, medium, distinet, gray (5Y 5/1) mottles;
weak, medium, angular blocky structure; extremely
firm ; mildly alkaline; gradual, wavy boundary.

C—28 to 42 inches -}-, light olive-brown (2.5Y 5/4) day;
many, medium, distinct, gray (5Y 5/1) mottles;
massive; extremely firm; calcareous.

In areas not yet farmed, there is a very dark gray Al hori-
zon 1 to 3 inches thick. The thickness of the A and B horizons
combined ranges from 18 to about 86 inches. The reaction of
the A and B horizons ranges from slightly acid to mildly
alkaline.

Roselms soils are better drained and less gray than Paul-
ding goils. They contain more clay than Nappanee soils.

Roselms clay loam, 0 to 2 percent slopes (RoA).—This
soil occurs as large areas on lake plaing in the northern
part of the county. In many areas the plow layer contains
a little grayish-brown clay plowed up from the subsoil.
Included in mapping were small areas of Paulding soils
in narrow drainageways and small areas of gently
sloping Roselms soils.

Excessive wetness and poor tilth are the main limita-
tions for farming. Tile, open ditches, and surface drains
are needed to improve drainage.

Corn and forage crops are the most common crops.
(Capability unit IIIw-1 (0Oc); woodland suitability
group Z)

Roselms clay loam, 2 to 6 percent slopes (RoB).—This
soil occurs as small areas on lake plains in the northern
part of the county. It has uniform, medium-length slopes.
In many areas the plow layer contains a little grayish-
brown clay plowed up from the subsoil. Included in
mapping were small areas of Paulding soils in narrow
drainageways and small areas of level Roselms soils.
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Excessive wetness and poor tilth are the main limita-
tions for farming. Tile and open ditches are needed to
improve drainage. Installing a complete drainage system
is difficult in areas where the relief is undulating.

Corn and forage crops are the crops commonly grown.
(Capability unit IITw-1 (0b); woodland suitability
group %)

Roselms clay loam, 2 to 6 percent slopes, moderately
eroded {RoB2).—This soil occurs as small areas adjacent
to drainageways on lake plains in the northern part of
the county. It has short slopes, mainly of 4 to 6 percent.
The plow layer is grayish brown. In many areas it con-
tains pieces of grayish-brown clay. Rills are common on
the upper part of slopes in cultivated areas. Included in
mapping were a few spots of Roselms soils so severely
eroded that the subsoil is exposed.

Excessive wetness, poor tilth, and the hazard of fur-
ther erosion are limitations for farming. Artificial drain-
age 1s needed to make the production of crops practical,
but undulating relief makes it difficult to install a
complete drainage system. Runoff is rapid, and conse-
quently there is some hazard of erosion. ) )

Corn and forage crops are grown. (Capability unit
TIIw-1 (0b); woodland suitability group Z)

St. Clair Series

The St. Clair series is made up of moderately well
drained, gently sloping to sloping soils on till plains and
moraines. These soils formed 1n clayey material. _

In a typical profile, the surface layer is dark grayish-
brown stlty clay loam about 6 inches thick. The subsur-
face layer, about 2 inches thick, is grayish-brown, friable
silty clay loam. The subsoil is about 16 inches thick and
consists mainly of brown, very firm clay mottled with
yellowish brown and strong brown. The underlying mate-
rial, at a depth of about 24 inches, is brown, very firm,
limy clay mottled with yellowish brown.

Fertility is moderately high, permeability is very slow,
and the available water capacity is high. Runoff is me-
dium to rapid, depending on the slope. These soils dry
out slowly in spring and after rain in other seasons. They
will not support farm machinery when wet.

Most areas of these soils are used intensively for crops.
A few areas are used for pasture, and a few are in woods.

Typical profile of a St. Clair silty clay loam:

Ap—0 to 6 inches, dark grayish-brown (2.5Y 4/2) silty clay
loam; weak, medium, granular structure; friable;
mildly alkaline; abrupt, smooth boundary.

A2-—6 to 8 inches, grayish-brown (2.5Y 5/2) silty clay loam;
weak, medium, platy structure; friable; mildly alka-
line; abrupt, wavy boundary.

B21t—S8 to 14 inches, brown (10YR 5/3) clay; few, medium,
distinet, light yellowish-brown (10YR 6/4) and
strong-brown (75YR 5/6) mottles; moderate, me-
dium, angular blocky structure; very firm; slightly
acid; clear, wavy boundary.

B22t-—14 to 24 inches, brown (10YR 5/3) (interior of peds)
and gray (BY 6/1) (exterior ped coatings) clay;
moderate, medium, angular blocky structure; very
firm; mildly alkaline; abrupt, wavy boundary.

(C—24 to 42 inches, brown (10YR 5/3) clay; common, medium,
distinct, yellowish-brown (10YR 5/6) mottles; thin
gray (BY 6/1) coatings on peds; moderate, medium,
angular blocky structure; very firm; calcareous.

In undisturbed areas there is a very dark grayish-brown
Al horizon 1 to 3 inches thick. The texture of the B horizon

in some areas is silty clay. The thickness of the A and B
horizons combined ranges from 18 to about 36 inches. The
reaction of the A and B horizons ranges from medium acid
to mildly alkaline.

St. Clair soils are better drained and less mottled than
Nappanee soils. They have finer textured underlying material
than Morley soils.

St. Clair silty clay loam, 2 to 6 percent slopes, moder-
ately eroded (ScB2).—This soil occurs as a few small areas
on till plains in the eastern and northern parts of the
county. It has short, uniform slopes. More than half the
original surface layer has been lost through erosion. The
plow layer is less fertile and contains less organic matter
than the original surface layer, and it crusts readily when
dry. Included in mapping were spots of severely eroded
St. Clair soils; in these spots, germination of seeds is
uneven and stands of plants are poor. Also included were
small areas of Nappanee soils in drainageways; these
inclusions dry out more slowly than the surrounding
St. Clair soil.

Runofl 1s medium, and the hazard of further erosion
is severe. Tilth is generally poor.

Corn and forage crops are the important crops. (Capa-
bility unit I1Te-3 (1a); woodland suitability group B)

St. Clair silty clay loam, 6 to 12 percent slopes,
moderately eroded (ScC2).—This soil is on low moraines
in the eastern and northern parts of the county. It has
uniform, short to medium-length slopes. Erosion has
removed more than half the original surface layer from
most of the acreage. The present plow layer is brown. As
a result of erosion, it is less fertile, contains less organic
matter, and has poorer tilth than the original surface
layer. Included in mapping were spots of severely eroded
St. Clair soils; in these spots, the surface crusts readily,
germination of seeds is uneven, and stands of plants are
poor. Also included were a few small areas of Menominee
solls on the crests of slopes.

The severe hazard of further erosion is the main limi-
tation for farming. Tilth is poor in most areas.

Small grain, alfalfa, and other forage crops are the
important crops. A continuous cover of vegetation would
help to check runoff and control erosion., (Capability
unit II1le—4 (1a); woodland suitability group B)

Sebewa Series

The Sebewa series is made up of poorly drained, level
or depressional soils on outwash plains and lake plains.
These soils formed in loamy material underlain at a
depth of 24 to 42 inches with stratified coarse sand and
gravel.

In a typical profile, the surface layer is black loam
about 10 inches thick. The subsoil is about 24 inches
thick., It consists of a 3-inch layer of dark-gray, firm
light clay loam mottled with dark yellowish brown; a
5-inch layer of grayish-brown, firm gravelly clay loam
mottled with yellowish brown; and a 16-inch layer of
grayish-brown, firm gravelly clay loam mottled with
yellowish brown.

Fertility is medium. Runoff is slow. The water table is
within 12 inches of the surface in spring and during wet
weather in other seasons. PPermeability is moderate,
except when the water table is high. The available water
capacity 1s moderate. The high water table restricts the
growth of roots, and prolonged saturation has resulted
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in the grayish colors of the soils. If the water table is
lowered by artificial drainage, the soils tend to be slightly
droughty.

If artificially drained, these soils are used for crops,
mainly corn,

Typical profile of Sebewa loam:

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

B21g—10 to 13 inches, dark-gray (10YR 4/1) light clay loam;

few, fine, distinct, dark yellowish-brown (10YR 4/4)

mottles; thin, black (10YR 2/1), organic coatings on

ped faces; moderate, medium, subangular blocky
structure; firm; slightly acid; clear, wavy boundary.

13 to 18 inches, grayish-brown (10YR 5/2) graveily

clay loam; common, medium, distinct, yellowish-

brown (10YR 5/8) mottles; moderate, coarge, sub-
angular blocky structure; firm; neutral; gradual,
wavy boundary.

B23tg—18 to 34 inches, grayish-brown (2.5Y 5/2) gravelly
clay loam; common, medium, distinet, yellowish-
brown (10YR 5/6) mottles; weak, coarse, subangu-
lar blocky structure; firm; neutral; abrupt, wavy
boundary.

34 to 42 inches, grayish-brown (25Y 5/2) stratified
gravel and coarse sand; common, medium, distinct,
vellowish-brown (10YR 5/4) mottles; single grain;
loose; calcareous.

B22tg

TIC

In undisturbed areas there ig a very dark grayish-brown or
black A horizon 8 to 14 inches thick. The color of the Ap
horizon in a few areas is very dark brown, and the thickness
of that horizon ranges from 7 to 10 inches. The texture of
the lower part of the B horizon is gravelly sandy clay loam
or gravelly heavy sandy loam in a few areas. The reaction of
of the A and B horizons ranges from slightly acid to mildly
alkaline.

Sebewa so0ils have a thicker I3 horizon and are deeper to
sand and gravel than Mussey soils but are in the same
drainage class. Sebewa soils are more poorly drained than
Matherton soils.

Sebewa loam (0 to 1 percent slopes) (Se).—This soil
occurs as small areas on outwash plains and lake plains
throughout the county. In some places the surface layer
is very dark grayish brown rather than black. In a few
areas the surface has been covered with 6 to 10 inches of
coarser textured soil material washed from adjacent
uplands. In a few depressions a layer of muck less than
10 inches thick is at the surface.

The use of this soil is limited mainly by excessive wet-
ness, partly a result of runoff from adjacent uplands.

If drained, this soil is suited to corn and other crops
commonly grown in the county. Many small areas are
still in woods. (Capability unit ITw—6 (8¢); woodland
suitability group W)

Sisson Series

The Sisson series is made up of well-drained, gently
sloping to sloping soils on lake plains, outwash plains,
and moraines. These soils formed in stratified silt, very
fine sand, and fine sand.

In a typical profile, the surface layer is dark-brown
very fine sandy loam about 9 inches thick. The subsurface
layer, about 3 inches thick, is light yellowish-brown,
friable very fine sandy loam. The subsoil is about 25
inches thick. It consists of an 8-inch layer of yellowish-
brown, friable loam; a 4-inch layer of dark yellowish-
brown, firm, stratified loam, silt loam, and fine sandy
loam; and a 13-inch layer of yellowish-brown, firm silt
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loam. The underlying material, at a depth of 37 inches,
is light yellowish-brown, friable, limy, stratified silt loam
and very fine sand. )

Fertility is high, and permeability is moderate to mod-
erately rapid. The available water capacity is moderately
high; crops seldom lack suflicient water.

Corn, small grain, and forage crops are the common
crops.

Typical profile of a Sisson very fine sandy loam:

Ap—0 to 9 inches, dark-brown (10YR 4/3) very fine sandy
loam ; moderate, medium, granular structure; fri-
able; neutral; abrupt, wavy boundary.

A2—9 to 12 inches, light yellowish-brown (10YR 6/4) very
fine sandy loam; weak, medium, platy structure; fri-
able; slightly aecid; gradual, wavy boundary.

B21t—12 to 20 inches, yellowish-brown (10YR 5/4) loam;
weak, medium, subangular blocky structure; friable;
slightly acid ; gradual, wavy boundary.

B22—20 to 24 inches, dark yellowish-brown (10YR 4/4) strat-
ified loam, silt loam, and fine sandy loam ; moderate,
medium, subangular blocky structure; firm; slightly
acid; gradual, wavy boundary.

B23—24 to 37 inches, yellowish-brown (10YR 5/4) silt loam;
weak, medium, subangular blocky structure; firm;
pale-brown (10YR 6/3) very fine sandy loam coats
on ped faces; mildly alkaline; abrupt, wavy
boundary.

C—37 to 60 inches --, light yellowish-brown (10YR 6/4)
stratified silt loam and very fine sand; weak, thin,
platy structure ; friable ; calcareous.

In areas not yet farmed, there is a very dark gray or very
dark grayish-brown Al horizon 1 to 3 inches thick. The color
of the Ap horizon ranges to brown and dark grayish brown,
and the thickness of that horizon ranges from 7 to 10 inches.
The texture of the B horizon ranges to heavy silt loam, heavy
very fine sandy loam, loam, and light silty clay loam. The
reaction of the A and B horizons ranges from slightly acid
to mildly alkaline.

Sisson soils are slightly coarser textured than Miami soils.
They formed in material similar to that in which Tuscola
and Kibbie soils formed, but they are better drained than
those goils and lack mottling. Sisson soilg are finer textured
than Spinks soils.

Sisson very fine sandy loam, 2 to 6 percent slopes
(SfB).—This soil is on lake plains and outwash plains
throughout the county. It has uniform, short to medium-
length slopes. Included in the larger areas mapped were
small areas of Tuscola and Kibbie soils.

A moderate hazard of erosion, especially on slopes of
more than 4 percent, is the main limitation for farming.

Corn, small grain, and forage crops are the most
important crops grown. (Capability unit 1Ie-2 (2.5a);
woodland suitability group U)

Sisson very fine sandy loam, 2 to 6 percent slopes,
moderately eroded ({S{B2).—This soil occurs as a few small
areas on outwash plains and lake plains throughout the
county. It has short slopes. The plow layer is brown. In
most areas it contains a little yellowish-brown loam
plowed up from the subsoil. It is less fertile, contains
less organic matter, and has poorer tilth than the plow
layer of uneroded Sisson soils. Included in mapping were
a few spots of Sisson soils so severely eroded that the
subsoil is exposed. ) .

A moderate hazard of further erosion is the main limi-
tation for farming. )

Corn, small grain, and forage crops are the main
crops. (Capability unit ITe-2 (2.5a) ; woodland suitabil-

ity group U)
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Sisson very fine sandy loam, 6 to 12 percent slopes
{SfC).—This soil occurs as a few small areas on low moraines
throughout the county. It has short, uniform to irregular
slopes.

The severe hazard of erosion is the main limitation
for farming. Contour tillage and contour striperopping,
which hdp to control erosion, are not practical w hu_e
the slopes are irregular,

Corn, small grain, and forage crops are the main crops.
A cloge-growing crop in the cr opping system helps to
check erosion. (( apability unit I1TTe-5 (2.52); woodland
suitability group U)

Sisson very fine sandy loam, 6 to 12 percent slopes,
moderately eroded {SfC2).—This soil occurs as small areas
on low moraines throughout the county. It has uniform
to irregular, gener ‘1HV short slopes. In most areas the
plow layer contains a httle yellowish-brown loam plowed
up from the subsoil. Tt is less fertile and contains less
organic matter than the plow layer of uncroded Sisson
soils. Included in mapping were small areas of less
sloping Sisson soils on knolls and hilltops and a few
spots of Sisson soils so severely eroded that the subsoil
is exposed.

The hazard of further erosion is a severe limitation
for farming. Contour tillage and contour striperopping,
which help to control erosion, are not practical where
the slopes are irregular.

“orn, small grain, and forage crops are grown. (Capa-
bility unit I1Te-5 (2.52) ; woodland suitability group U)

Sloan Series

The Sloan series 1s made up of poorly drained, level
or depressional soils on flood plains. These soils formed
in water-deposited loam, silty clay loam, and silt loam.
They are subject to flooding in spring and in wet weather
in other seasons.

In a typical profile, the surface layer is very dark
brown loam about 12 inches thick. The subsoil is about
22 inches thick. The upper 12 inches is gray, friable loam
mottled with dark yellowish brown, and the lower 10
inches is light-gray, firm silt loam mottled with strong
brown. The underlying material, at a depth of about
34 inches, is dark-gray, friable, limy silt loam mottled
with brownish yellow and containing thin layers of fine
sand and loam.

Fertility is high, permeability is variable, and the
available water capacity is high. The water table is
within 12 inches of the surface unless lowered by arti-
ficlal drainage.

Most of the acreage i in woods.

Typical profile of Sloan loam:

Al1—0 to 12 inches, very dark brown (10YR 2/2) loam; mod-

erate, fine, granular structure; friable; neutral;
gradual, wavy boundary.
B21lg—12 to 24 inches, gray (5Y 5/1) loam; few, medium,

distinct, dark yellowish-brown (10YR 4/4) mottles;
very weak, coarse, subangular blocky structure; fri-
able; mildly alkaline; gradual, wavy boundary.
B22g—24 to 34 inches, h"ht-“lﬂV (()Y (1/1) silt loam; few,
medium, distinct, strong-brown (7.5YR 5/6) mottlos,
very Weak coarse, subangular blocky structure;
firm; mildly alkaline; abrupt, wavy boundary.
I1Cg—34 to 04 inches -, d’ll‘k -gray (10YR 4/1) silt loam;
thin layers of fine sand and loam; few, fine, dlstmct

brownish-yellow (10YR 6/6) mottles; massive; fri-

able; calcareous.

The color of the A horizon is black in some areas, and the
thickness of that horizon ranges from 10 to 14 inches. The
texture of the B horizon ranges to light silty clay loam or
loam and silt loam stratified with thin layers of sandy loam
and fine sand. The reaction of the A horizon ranges from
neutral to mildly alkaline.

Sloan soils have more silt in the B and C horizons than
Cohoctah soils. They have finer textured B and C horizous
than Glendora soils.

Sloan loam (0 to 1 percent slopes) (Sn).—This soil is
on the flood plains of rivers and streams throughout the
county. The surface layer is very dark brown. In depres-
sions the texture of the surface layer is silt lo(un rather
than loam. In a few areas the subsoil and underlying
material consist of clay loam or silty clay loam.

Flooding early in spring limits the use of this soil for
crops and even for pasture. Many of the areas are cut by
meandering streams into fields so small that dI‘Lll’)‘lﬂ”e
and tarmlno are impractical. Other limitations are a hmh
water table and a hazard of frost damage.

Most areas of this soil are in woods. Small areas are
ased for corn, native pasture, and hay. (Capability unit
IITw-12 (L-2¢) ; woodland suitability group O)

Spalding Series

The Spalding series is made up of very poorly drained,
level to depressional, organic soils in glacial drainage-
ways and on moraines. These soils consist of undecom—
posed remains of woody and fibrous plants. The organic
material is more than 42 inches thick.

In a typical profile, the surtace layer is dark grayish-
brown peat about 8 inches thick. Below this is 21 inches
of dark reddish-brown, soft peat, the upper 5 inches of
which containsg the matted remains of coarse grasses. At
a depth of 24 inches is yellow, soft peat that contains
pieces of tree roots and other woody fragments.

Fertility is low, permeability is rapid, and the avail-
able water capacity is high. Runoff is very slow, and

water ponds in the lowest areas. The water table is at or

near the surface most of the year. These soils are ex-
tremely acid to strongly acid and are generally low in
phosphorus, potassium, and many micronutrients,

These soils are difficult to farm. Nearly all the acreage
remains in native vegetation. A few areas are drained
and used to grow blueberries.

Typical profile of Spalding peat.:

1—0 to 3 inches, dark grayish-brown (10YR 4/2) peat; mod-
erate, medium, granular structure; very friable; ex-
tremely acid; abrupt, smooth boundary.

—3 to 8 inches, dark reddish-brown (2.5YR 2/4) peat; soft:
matted; contains remains of coarse-bladed grass;
extremely acid; clear, wavy boundary.

3—S8 to 24 inches, dark reddish-brown (5YR 3/4) peat; mas-
sive; soft; extremely acid; gradual, wavy boundary.

4—24 to 48 inches 4-, yellow (10YR 7/8) peat; massive; soft;
fibrous ; contains pieces of tree roots and other woody
fragments; very strongly acid.

The color of the surface layer ranges to dark reddish
brown and brown, and that of the second and third layers
to yellowish brown. In some areas the profile contains partlv
decomposed logs and tree roots. The thickness of the organic
material is at least 42 inches and ranges to 10 feet or even
more. T.he reaction is extremely acid to strongly acid.

Spalding soils are more acid than either Houghton or
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Carlisle soils. They have a thicker layer of organic material
and are more acid than either Adrian or Tawas soils. They
contain more woody fragments than Greenwood soils.

Spalding-Greenwood peats (0 to 1 percent slopes)
(So}.—This complex occurs in boglike areas in glacial
drainageways and on moraines throughout the county.
Most of the areas mapped consist of about equal acreages
of Spalding peat and Greenwood peat in such intricate
patterns that neither could be shown separately on the
soill map. Spalding peat makes up a slightly larger part
of some areas than Greenwood peat. Greenwood peat is
described under the heading “Greenwood Series.”

The use of these soils is limited by a high water table,
low fertility, and an extremely acid reaction. Artificial
drainage is difficult because many areas lack outlets, and
effective drainage is likely to cause the organic material
to settle. Wind erosion and frost damage are serious
hazards.

Nearly all areas of this complex are still in native
vegetation. Blueberries are grown on a few areas that
have been drained. Peat for commercial use has been
obtained from many areas of Spalding peat. (Capability
unit IVw—1 (Mec-a) ; woodland suitability group )

Spinks Series

The Spinks series is made up of well-drained, level to
very steep soils on outwash plains, till plains, and
moraines. These soils formed in sand and loamy sand.

In a typical profile, the surface layer is brown loamy
sand about 9 inches thick. The subsurface layer, about
10 inches thick, is light yellowish-brown, loose sand. The
subsoil is about 45 inches thick. It consists of alternate
layers of brown, very friable loamy sand and pale-brown,
loose sand. The layers of loamy sand are 14 inch to
9 inches thick, and the layers of sand 2 to 9 inches thick.
The underlying material, at a depth of about 64 inches,
is light-gray, loose, mildly alkaline sand.

Fertility 1s low, permeability is moderately rapid, and
the available water capacity 1s moderately low. Runoff
is slow to rapid, depending on the slope. Normally the
soils are filled to capacity with available water at the
start of the growing season, but rainfall during the sea-
son 1s generally not adequate to replace the water used
by plants, and crops can be affected by a shortage of
available water following a period of dry weather.

The level to sloping soils of the Spinks series are used
for crops and pasture. The steeper ones are in woods or
are idle and growing up to brush. Trees have been
planted on many areas that formerly were farmed.

Typical profile of a Spinks loamy sand:

Ap—0 to 9 inches, brown (10YR 4/3) loamy sand; weak,
fine, granular structure; very friable; medium acid;
abrupt, smooth boundary.

9 to 19 inches, light yellowish-brown (10YR 6/4) sand;
single grain; loose; slightly acid; abrupt, wavy
boundary.

A2-Bt—19 to 64 inches, ¥4 -inch to 2-inch discontinuous layers

of brown (7.5YR 4/4) loamy sand, representing the
Bt horizon, and 2-inch to 9-inch layers of pale-brown
(10YR 6/3) sand, representing the A2 horizon; the
Bt horizons are massive and very friable; the A2
horizon is single grain and loose; both are slightly
acid; abrupt, wavy boundary.

C—64 to 72 inches -, light-gray (10YR 7/2) sand; single

grain; loose; mildly alkaline.

A2
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In undisturbed areas there is a very dark brownish-gray
Al horizon 1 to 3 inches thick. The depth to the uppermost
layer of loamy sand in the AZ-Bt horizon ranges from 15
inches to about 36 inches. In a few areas the color of the
A2-Bt horizon is reddish brown. The texture of the Bt layers
is sandy loam in a few places. The reaction of the A and B
horizons ranges from medinm acid to mildly alkaline.

Spinks soils have a coarser textured subsoil than Oshtemo
or Boyer soils. The multiple Bt horizons in Spinks soils are
closer to the surface than the multiple B’t horizons in Chelsea
soils.

Spinks loamy sand, 0 to 2 percent slopes (SpA)].—This
soil occurs mainly on outwash plains in the southern part
of the county. Unprotected areas have been slhightly
affected by soil blowing. Included in mapping were a few
areas of the poorly drained Granby soils and the very
poorly drained Tawas soils in swales and depressions.
These included soils dry out more slowly than the sur-
rounding Spinks soil.

The available water capacity is moderately low, and
crops are affected by a shortage of moisture in most years.
The hazard of water erosion is not significant, but pro-
tection against soil blowing is needed.

Almost all of this soil is used for crops, mainly corn,
small grain, and forage crops. (Capability unit IITs-3
(4a) ; woodland suitability group E)

Spinks loamy sand, 2 to 6 percent slopes (SpB).—This
soil is on outwash plains and till plainsg in the southern
part of the county. On the uplands, the slopes are short
to medium in length; on the outwash plains, the slopes
are long and undulating. Areas that have been cultivated
and not adequately protected have been slightly affected
by water erosion and soil blowing.

A shortage of available water during the growing sea-
son. is the main limitation for farming. Other limitations
are low fertility and the hazard of soil blowing.

Potatoes and small grain are grown on most of this
soil, Corn, forage crops, and pasture crops are grown on
smaller acreages. (Capability unit IIIs—4 (4a); wood-
land suitability group E)

Spinks loamy sand, 6 to 12 percent slopes (SpC).—This
soil is on moraines in the southern part of the county.
It has short, irregular slopes. The plow layer in some
areas contains some light yellowish-brown sand plowed
up from the subsurface layer.

The hazard of crosion is the main limitation for farm-
ing. Other limitations are low fertility and the shortage
of available water during the growing season.

All of this soil is or has been in cultivation. Small
grain, forage crops, and pasture are the main crops.
(Capability wunit IITe-9 (4a); woodland suitability
eroup 1)

Spinks loamy sand, 12 to 18 percent slopes (SpD).—
This soil occurs as small areas on moraines in the south-
ern part of the county. It has short, irregular slopes. The
surface layer in most places is brown, but where organic
matter has accumulated, the uppermost several inches of
the surface layer are dark gray.

The hazard of erosion limits the use of this soil for
crops. The slope and the sandy texture make the use of
farm machinery difficult, and the shortage of available
water restricts the growth of crops.

Much of this soil is in woods or in native pasture. Most
areas that are farmed are used for forage crops or pas-
ture. Vegetation that helps to check crosion should be
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maintained in most years. (Capability unit IVe-9 (4a);
woodland suitability group E)

Spinks loamy sand, 18 to 25 percent slopes (SpE).—This
soil is on moraines in the southern part of the county.
It has short, irregular slopes that vary considerably 1n
gradient within short distances. In undisturbed areas the
very dark brownish-gray surface layer is 1 to 3 inches
thick. In cultivated areas the plow layer is brown and
in places contains a little light yellowish-brown sand
plowed up from the subsurface layer. Included in map-
ping were areas of less sloping Spinks soils on hills
and knolls and at the base of slopes.

The slope, the resulting erosion hazard, and the short-
age of available water make this soil unsuitable for
farming.

Nearly all of this soil is in woods. Fither trees or some
other permanent vegetation should be maintained at all
times. (Capability unit VIe-2 (4a) ; woodland suitability
group k)

Spinks loamy sand, 25 to 50 percent slopes (SpF).—This
soil oceurs as small areas on moraines in the southern
part of the county. Mainly, it has short, irregular slopes
that vary considerably in gradient within short distances,
but there are very short, uniform slopes that form bluffs
along major dramnageways and around other bodies of
water. Included in mapping were areas of less sloping
Spinks soils on hills and knolls and at the base of slopes.

The slope, the resulting erosion hazard, and the short-
age of available water make this soil unsuitable for
farming.

Nearly all of the acreage is in woods. Trees or other
permanent vegetation should be maintained at all times.
(Capability unit VIIe-2 (4a); woodland suitability
group k)

Tawas Series

The Tawas series is made up of very poorly drained,
level or depressional, organic soils on till plains, outwash
plains, lake plains, and moraines. These soils formed in
the remains of trees, reeds, sedges, and grasses. Sand
underlies the organic material at a depth of 12 to 42
inches.

In a typical profile, the surface layer is black muck
about 18 inches thick. Below the surface layer is a
14-inch layer of very dark gray, very friable muck that
contains pieces of partly decomposed wood. Light-gray,
loose, limy sand underlies the organic material at a depth
of 32 inches.

Fertility is low. Permeability is rapid in the organic
layers and very rapid in the sandy underlying material.
The available water capacity is high; the supply is
usually adequate for plants. Runoff is very slow, and
water ponds in some of the lowest spots. The water table
is at or near the surface unless lowered by artificial
drainage. The organic material settles readily if the soils
are drained and cultivated.

Where drained, these soils are planted to truck crops.
The areas not drained are in woods or In pasture.

Typical profile of Tawas muck:

1—0 to 18 inches, black (5YR 2/1) muck; moderate, fine,
granular structure; very friable; medium acid; grad-
ual, wavy boundary.

2—18 to 32 inches, very dark gray (5YR 3/1) muck; weak,
medium, granular structure; very friable; contains
numerous, various-sized pieces of partially decom-
posed wood; medium acid; abrupt, wavy boundary.

IICg—32 to 48 inches -, light-gray (5Y 6/1) sand; single
grain; loose; calcareous.

In a few areas the color of the surface layer is very dark
brown. In thickness, this layer ranges from 12 to 24 inches.
The organic material below a depth of 24 inches is peaty
muck or peat in some areas. The reaction of the organic
material ranges from medium acid to neutral.

Tawas soils have a thinner layer of organic material than
either Carlisle or Houghton soils. They differ from Linwood
soils in being underlain with sand instead of silt loam.

Tawas muck (0 to 1 percent slopes) (Ta).—This soil is in
swampy depressions throughout the county.

Iixcessive wetness and low fertility are the main limi-
tations. Artificial drainage is difficult because the under-
lying sand tends to cave into ditches and tile trenches.
Farm machinery bogs down when the soil is wet. Lower-
ing the water table too much can cause the organic mate-
rial to settle. The supplies of phosphorus, potassium, and
micronutrients are inadequate. Frost damage is a hazard
to crops in low spots. Fire and soil blowing can reduce
the thickness of the organic material.

If drained, fertilized, and protected against the wind,
this soil is suited to many short-season, frost-resistant
crops. Most of the larger areas have been drained and
are cultivated. The smaller areas are in woods. (Capabil-
ity unit IVw-5 (M/4c) ; woodland suitability group J)

Tedrow Series

The Tedrow series is made up of somewhat poorly
drained, level to gently sloping soils on outwash plains.
These soils formed in sand and loamy sand material.

In a typical profile, the surface layer is dark grayish-
brown loamy sand about 11 inches thick. The subsoil,
about 5 inches thick, is yellowish-brown, very friable
loamy fine sand. The underlying material, to a depth of
about 23 inches, is pale-brown, very friable loamy fine
sand mottled with yellowish brown. Below a depth of
23 inches is light brownish-gray and gray, loose, limy
fine sand mottled with yellowish brown.

Fertility is low, permeability is moderately rapid, the
available water capacity is moderately low, and runoff
is slow to ponded. The water table 1s high in spring
unless lowered by artificial drainage. If drained the soils
are easy to work but are apt to become droughty.

Some areas of these soils are used for crops, some are
used for pasture, and some are in woods.

Typical profile of a Tedrow loamy sand:

Ap—O0 to 11 inches, dark grayish-brown (10YR 4/2) loamy
sand; weak, medium, granular structure; very fri-
able; medium acid; abrupt, wavy boundary.

B1—11 to 16 inches, yellowish-brown (10YR 5/4) loamy fine
sand; very weak, medium, granular structure; very
friable ; medium acid; abrupt, irregular boundary.

C1—16 to 23 inches, pale-brown (10YR 6/3) loamy fine sand;
many, coarse, distinct, yellowish-brown (10YR 5/6)
mottles; weak, thick, platy structure; very friable;
neutral; gradual, wavy boundary.

IIC2—23 to 40 inches, light brownish-gray (2.5Y 6/2) fine
sand; many, coarse, distinet, yellowish-brown (10YR
5/6) mottles; single grain; loose; mildly alkaline;
abrupt, wavy boundary.

I1C3g—40 to 60 inches -+, gray (10YR 6/1) fine sand; oc-
casional thin strata of silt; fine, medium, distinct,
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brownish-yellow (10YR 6/6) mottles; single grain;
Joose; calcareous.

In areas not yet farmed, there is a very dark gray or black
Al horizon 2 to 4 inches thick and a light brownish-gray A2
horizon 2 to 5 inches thick. The reaction, to a depth of about
23 inches, is medium acid to mildly alkaline. The depth to
the IIC3g horizon ranges from 24 to 48 inches.

Tedrow soils formed in material similar to that in which
Spinks soils formed, but Tedrow soils are less well drained
than Spinks soils and lack the A2-Bt horizon that is charaec-
teristic of Spinks soils. Tedrow soils lack the stratified sand
and gravel underlying material that is characteristic of
‘Wasepi and Brady soils.

Tedrow loamy sand, 0 to 2 percent slopes (TeA).—
This soil is on outwash plaing in the northern part of
the county. Included in mapping were small areas of
Granby soils in depressions and drainageways. These
included soils dry out more slowly than the sur roundmo
Tedrow soil.

Excessive wetness and low fertility are the major limi-
tations for farming. Tile drains, open ditches, and sur-
face drains are needed to make production of crops
practical. Ditches and tile trenches cave in readily,
because the sandy soil material is unstable when wet.

Corn and forage crops are the most comimon crops.
Some small areas are in native pasture, and some have
been abandoned. (Capability wpit I1Iw-5 (4b); wood-
land suitability group F)

Tedrow loamy sand, 2 to 6 percent slopes (TeB).—This
goil is on outwash plains in the northern part of
the county. It has umiform, medium-length, undulating
slopes. The plow layer in some areas contains yellowish-
brown loamy fine sand plowed up from the subsoil. In-
cluded in mapping were small arcas of level Granby soils
in drainageways. These included soils dry out more
slowly than the surrounding Tedrow soil.

Fxcessive wetness and low fertil ity are the main limi-
tations for farming. Artificial drainage is needed to make
the production of crops practical. Installing a complete
drainage system is difficult because of the undulating
relief, but a combination of surface drains with random
tile and ditches 1s effective.

Corn and forage crops are the common crops. Some
small areas are used for native pasture, and some have
been abandoned. (Capability unit THw-5 (4b); wood-
land suitability group F)

Tonkey Series

The Tonkey series is made up of poorly drained, level
or depressional soils on lake plains and outwash phm@
These soils formed in stratified fine sandy loam, sandy
loam, and loamy sand.

In a typical profile, the surface layer is very dark
grayish-brown fine sandy loam about 8 inches thick. The
subsoil is about 29 inches thick. It consists of a 12-inch
layer of dark-gray, friable sandy loam, a 4-inch layer of
gray, very friable szmdy lomn, and a 13-inch layer of
yellowish-brown, friable heavy fine sandy loam mottled
with omylsh brown. The underlying material, at a depth
of about 37 inches, is gray, very friable, ml]d]y alkaline,
stratified loamy sand, sandy loam, and fine sandy loam
mottled with yellowish brown.

Fertility is moderate, permeability is moderate, and the
available water capacity is moderate. The supply of water

available to plants is generally adequate. Runofl’ is very
slow, and water ponds in depressions. The water table
is high in spring and after rain in other seasons. If the
water table is lowered by artificial drainage, the soils
are easy to work and to keep in good tilth.

If drained, these soils are sul’fed to most of the crops
commonly grown in the county. Small grain is likely to
drown out or to lodge if planted in un(h ained areas.

Typical profile of TonLey fine sandy loam :

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

B21g—S8 to 20 inches, dark-gray (10YR 4/1) sandy loam;
moderate, medium, granular structure; friable; neu-
tral; gradual, wavy boundary.

B22g—20 to 24 inches, gray (10YR 5§/1) sandy loam; weak,
fine, subangular blocky structure; very friable; neu-
tral; gradual, wavy boundary.

B23—24 to 37 inches, yellowish-brown (10YR 5/8) heavy fine
sandy loam; many, coarse, distinct, grayish-brown
(25Y 5/2) mottles; weak, medium, subangular
blocky structure; friable; containsg many l4-inch to
2-inch lenses of silt loam and loamy sand; mildly
alkaline; gradual, wavy boundary.

IICg—37 to 42 inches -+, gray (10YR 5/1), stratified loamy
sand, sandy loam, and fine sandy loam; common,
medium, distinet, yellowish-brown (10YR 5/8) mot-
tles ; masgsive ; very friable ; mildly alkaline.

In a few undisturbed areas, a layer of muck less than 12
inches thick is at the surface. In cultivated areas there is a
black or very dark grayish-brown Ap horizon 6 to 9 inches
thick. The texture of the B horizon varies within short dis-
tances; it includes sandy loam, fine sandy loam, stratified
gsandy loam and loamy sand, and thin layers of loam, silt
loam, and sand. The depth to the C horizon ranges from 24
to 44 inches. The reaction of the A and B horizong ranges
from slightly acid to mildly alkaline. In some places the C
horizon is calcareous.

Tonkey soils have a coarser textured subsoil than Colwood
goils. They are more poorly drained than Richter soils. They
have a finer textured subsoil than Granby soils.

Tonkey fine sandy loam (0.to 1 percent slopes) (To).—
This soil occurs on lake plains and outwash plains in the
central and northern parts of the county. Included in
mapping were a few areas of Mussey, Gilford, and ILin-
wood soils in depressions and natural drainageways.

Eixcessive wetness is the main Hmitation of thig Tonkey
soil. Most areas are too wet to be farmed unless arti-
ficially drained. The soil material is unstable, and ditches
and tile trenches cave in readily; consequently, it is best
to install tile during periods of dry weather. Special
blinding material is needed to keep soil material from
ﬁowmo into and filling tile drains. Surface drains are
needed in some aveas “to remove ponded water from
depressions.

If drained, this soil is well suited to corn and other
cultivated crops. Most of the acreage is farmed. (Capa-
bility unit ITw-6 (3c); woodland suitability group W)

Tuscola Series

The Tuscola series is made up of moderately well
drained, level to gently sloping SOllb on lake plains and
outquh plains. Those soils formed in stratified silt, very
fine sand, and fine sand.

In a typical profile, the surface hyer is dark grayish-
brown very fine sandy loam about 7 inches thick. The
subsurface layer, about 4 inches thick, is brown, friable
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loam. The subsoil 1s about 25 inches thick. The upper

11 inches 1s yellowish-brown, firm loam, and the lower

14 inches is brown, firm silt loam mottled with light

yellowish brown and light brownish gray. The under-

lying material, at a depth of about 36 inches, is pale-
brown, very friable, limy, stratified silt, fine sand, and
very fine sand mottled with yellowish brown.

Fertility is high, permeability is moderate, and the
available water capacity is high. The supply of water
available to crops 1s generally adequate. Runoft is slow
to moderately slow, depending on the slope.

All crops commonly grown in the county can be grown
on these soils.

Typical profile of a Tuscola very fine sandy loam:

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) very fine
sandy loam; weak, medium, granular structure; fri-
able; slightly acid; abrupt, wavy boundary.

A2—7 to 11 inches, brown (10YR 5/3) loam; moderate, me-
dinm, granular structure; friable; slightly acid;
abrupt, wavy boundary.

B21—11 to 22 inches, yellowish-brown (10YR 5/4) loam;
moderate, medium, subangular blocky structure;
firm ; neutral; gradual, wavy boundary.

B22--22 to 36 inches, brown (10YR 4/3) silt loam; common,
medium, distinet, light yellowish-brown (10YR 6/4)
and light brownish-gray (10YR 6/2) mottles below
a depth of 24 inches; moderate, mediuny, subangular
blocky structure; firm; neutral; abrupt, wavy bound-
ary.

36 to 42 inches -, pale-brown (10YR 6/3) finely strati-
fied silt, fine sand, and very fine sand; common,
medium, distinct, yellowish-brown (10YR 5/4) mot-
tles; massive; very friable; calcareous.

IIC

In areas not yet farmed, there is a very dark grayish-
brown Al horizon 1 to 3 inches thick. The c¢olor of the Ap
horizon in some places is brown, and the thickness of that
horizon ranges from 6 to 9 inches. The texture of the B21
horizon ranges to light silt loam or heavy fine sandy loam,
and that of the B22 horizon to loam, light silty clay loam,
or heavy fine sandy loam. Mottling begins at a depth of 16
to about 30 inches, The thickness of the A and B horizons
combined ranges from 24 to about 44 inches, The reaction of
the A and B horizons ranges from medium acid to neutral.

Tuscola soils formed in material similar to that in which
Sisson soils formed, but they differ from Sisson soils in being
mottled in the lower part of the B horizon. Tuscola soils are
better drained and less mottled than Kibbie soils. They have
a stratified C ‘horizon, more varied in texture than the C
horizon of Miami or Celina soils.

Tuscola very fine sandy loam, 0 to 2 percent slopes
(TuA].—This soil occurs on lake plains and outwash plains
throughout the county. Included in mapping were a few
small areas of the more poorly drained Kibbie soils in
depressions.

This Tuscola goil has no serious limitations for farm-
ing. It is easy to cultivate, and the erosion hazard is not
significant.

Nearly all the acreage is intensively farmed. Corn,
small grain, and forage crops are common crops. (Capa-
bility unit I-1 (2.5a) ; woodland suitability group U)

Tuscola very fine sandy loam, 2 to 6 percent slopes
(TuB).—This soil occurs on lake plains and outwash plains
throughout the county. It has uniform, medium-length
to long slopes. Included in mapping were a few areas of
the more poorly drained Kibbie soils in depressions and
of the better drained Sisson soils at higher elevations.

A moderate hazard of erosion is the main limitation of
this Tuscola soil.

SURVEY

Nearly all the acreage is farmed intensively. Much of
it is used for corn, small grain, and forage crops. (Capa-
bility unit TTe-2 (2.5a); woodland suitability group U)

Ubly Series

The Ubly series is made up of well drained to moder-
ately well drained, level to undulating soils on outwash
plains, till plains, and moraines. These soils formed in

~sandy loam and loam underlain at a depth of 18 to 42

inches with loam, clay loam, and silty clay loam. )

In a typical profile, the surface layer is dark grayish-
brown sandy loam about 11 inches thick. The subsoil is
about 15 inches thick. The upper 7 inches is yellowish-
brown, very friable sandy loam, and the lower 8 inches 1s
yellowish-brown, friable heavy gravelly loam. The under-
lying material, at a depth of about 26 inches, is pale-
brown, loose, limy coarse sand and gravel. At a depth of
34 inches is brown, firm, liny clay loam.

Fertility is moderate, permeability is moderate, the
available water capacity is moderate, and runoff is slow.
The supply of available water is generally adequate, but
a shortage sometimes develops in midsummer.

Most of the acreage of Ubly soils is farmed. Corn,
small grain, and forage crops are the common crops. A
few areas remain in woods, and a few are used for
pasture.

Typical profile of an Ubly sandy loam:

Ap—O0 to 11 inches, dark grayish-brown (10YR 4/2) sandy
loam; weak, fine, granular structure; very friable;
slightly acid; abrupt, smooth boundary.

Bir—11 to 18 inches, yellowish-brown (10YR 5/6) sandy
loam; weak, medium, granular structure; very fri-
able; neutral; clear, wavy boundary.

B2t—18 to 26 inches, yellowish-brown (10YR 5/6) gravelly
heavy loam; moderate, medium, subangular blocky
structure; friable when moist, slightly sticky when
wet ; neutral; abrupt, irregular boundary.

ITC1—26 to 34 inches, pale-brown (10YR 6/3) coarse sand
and gravel; single grain; loose; calcareous; abrupt,
smooth boundary.

ITIC2—34 to 44 inches <4, brown (10YR 5/3) clay loam;
moderate, medium, angular blocky structure; firm;
calcareous.

In undisturbed areas there is a very dark grayish-brown
Al horizon 1 to 3 inches thick and a grayish-brown or light
brownish-gray A2 horizon 3 to 6 inches thick. The texture of
the lower part of the B2t horizon is gravelly loam or light
clay loam in a few areas. The texture of the IIIC2 horizon is
loam, clay loam, or silty clay loam. The reaction of the A
and B horizons is slightly acid to neutral.

Ubly soils formed in material similar to that in which
Belding soils formed, but they are better drained than Bel-
ding soil and are not mottled. Ubly soils have a coarser tex-
tured B horizon than Miami or Celina soils. They have finer
textured underlying material than McBride or Lapeer soils.

Ubly sandy loam, 0 to 2 percent slopes (UbA).—This
soil occurs as a few areas on outwash plains and till
plains in the central and northern parts of the county.
The plow layer in some areas contains a considerable
amount of gravel and cobblestones.

The available water capacity is only moderate, and a
shortage of water in midsummer is the main limitation
for farming. Runoff is slow, and the erosion hazard is
not significant.

Corn, small grain, and forage crops are the principal
crops. (Capability unit I1s-2 (3/2a) ; woodland suitabil-
ity group U)



LAPEER COUNTY, MICHIGAN 69

Ubly sandy loam, 2 to 6 percent slopes {UbB).—This
soil oceurs on till plains and moraines in the central and
northern parts of the county. It has irregular, short to
medium-length slopes. The plow layer In some areas con-
tains gravel and cobblestones.

A moderate hazard of erosion is the main limitation
for farming.

\ .

Corn, small grain, and forage crops can be grown.
> ), 5 ’ Soras )
(Capability unit IIe-3 (3/2a); woodland suitability

group U)

Warners Series

The Warners series is made up of very poorly drained,
level or depressional soils on lake plains and outwash
plains, These soils formed in organic material less than
12 inches thick over marl.

In a typical profile, the surface layer is black muck
about 7 inches thick. Below this is light-gray, calcareous
marl that contains many small shells.

Fertility is low. Permeability varies because of varia-
tions in the composition of the marl. The available water
capacity is high. The water table is at the surface unless
lowered by artificial drainage.

Most of the acreage is in native vegetation.

Typical profile of Warners muck:

1—0 to 7 inches, black (10YR 2/1) muck; weak, fine, gran-
ular structure; very friable; mildly alkaline; abrupt,
wavy boundary.

TIC—7 to 42 inches -+, light-gray (10YR 7/1) marl; massive;
contains a high percentage of small shells; calcare-
ous.

The color of the surface layer in a few areas is very dark
brown, and the thickness of that layer ranges from 6 to 12
inches. In a few places this layer containg sand and silt or
small pieces of marl. The consistence of the underlying marl
ranges from soft to firm, and the shell content varies.

Warners soils formed in material similar to that in which
Edwards soils formed, but Warners goils are shallower over
marl than HKdwards soils. They have a thinner layer of
organic material than either the medium acid Tawas soils,
which are underlain with sand, or the slightly acid Linwood
goils, which are underlain with gilt loam.

Warners muck and marl (0 to 1 percent slopes) (Whb).—
This soil oceurs in low, swampy areas and on the borders
of lakes. Included in mapping were small areas in which
marl is at the surface.

Excessive wetness, shallowness, alkalinity, and low fer-
tility limit the use of this soil for farming. Artificial
drainage is difficult because the marl is so near the sur-
face and because many areas lack outlets. Frost damage
is a hazard.

Most of this soil is in native grass and brush. (Capabil-
ity wunit ITVw—6 (M/me) ; woodland suitability group J)

Wasepi Series

The Wasepi series is made up of somewhat poorly
drained, level to undulating soils on outwash plains and
lake plains. These soils formed in sandy loam or loamy
sand 24 to 42 inches thick over stratified coarse sand and
eravel.

In a typical profile, the surface layer is very dark
grayish-brown loamy sand about 7 inches thick. The sub-
surface layer, about 4 inches thick, is brown, very friable
Toamy sand mottled with dark yellowish brown and dark

grayish brown. The subsoil is about 21 inches thick. It
consists of a 3-inch layer of brown, friable sandy loam
mottled with yellowish brown and dark grayish brown;
a 10-inch layer of grayish-brown, firm heavy sandy loam
mottled with yellowish brown and dark grayish brown;
and an 8-inch layer of grayish-brown, very friable light
sandy loam mottled with yellowish brown. The under-
lying material, at a depth of about 32 inches, is light
olive-brown, loose, limy, stratified sand and gravel.

Fertility is moderate to low, and the available water
capacity is moderate to low. The water table is seasonally
high., Permeability is moderately rapid except while the
water table is high. The mottling in the profile is a result
of the fluctuating high water table. If drained artificially
these soils are quick to dry out and are easy to cultivate.

Drained areas of these soils are used for corn, small
grain, and forage crops. Some of the undrained areas
are in woods, and some are used for pasture.

Typical profile of a Wasepi loamy sand:

Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2)
loamy sand; weak, fine, granular structure; very
friable; moderately high organic-matter content;
slightly acid; abrupt, smooth boundary.

A2—7 to 11 inches, brown (10YR 5/3) loamy sand; common,
medium, distinct, dark yellowish-brown (10YR 4/4)
and dark grayish-brown (10YR 4/2) mottles; weak,
fine, granular structure; very friable; slightly acid;
clear, wavy boundary.

B21t—11 to 14 inches, brown (10YR 5/3) sandy loam; com-
mon, medium, distinct, yellowish-brown (10YR 5/6)
and dark grayish-brown (10YR 4/2) mottles; weak,
medium, subangular blocky structure; friable;
slightly acid; clear, wavy boundary.

B22tg—14 to 24 inches, grayish-brown (10YR 5/2) heavy
sandy loam; common, medium, distinct, yellowish-
brown (10YR 5/6) and dark grayish-brown (10YR
4/2) mottles; moderate, medium, subangular blocky
structure; firm; slightly acid; clear, wavy boundary.

B3g-—24 to 32 inches, grayish-brown (10YR 5/2) light sandy

loam; common, medium, distinct, yellowish-brown
(10YR 5/4) mottles; weak, coarse, subangular
blocky structure; very friable; neutral; abrupt, wavy
boundary.

32 to 48 inches 4, light olive-brown (2.5Y 5/4) strati-

fied sand and gravel; single grain; loose; calcareous.

IIC

In areas not yet farmed, there is a very dark gray Al
horizon 2 to 4 inches thick, The texture of the B horizon in
some areas is light sandy clay loam or gravelly loam; in
these areas this horizon is less than 10 inches thick. The
depth to the I1C horizon ranges from 24 to about 42 inches.
Although dominantly stratified, the IIC horizon consists of
coarse sand in some areas and in others mainly of fine gravel.
The reaction of the A and I3 horizons ranges from medium
acid to neutral.

‘Wasepi soils formed in material similar to that in which
Gilford soils formed, but they are less poorly drained and
less gray than Gilford soils. They are not so well drained as
Boyer soils, which are not mottled. They have a thinner I3
horizon than Brady soils and are less acid.

Wasepi loamy sand, 0 to 2 percent slopes (WsA).—This
soil is on outwash plains and lake plains. Included in
mapping were areas of (Gilford soils in drainageways
and depressions. These included soils dry out more slowly
than the surrounding Wasepi soil.

Excessive wetness and moderate to low fertility are
the main Iimitations for farming. Most areas cannot be
used. for crops unless artificially drained. Water that runs
off the adjacent uplands accumulates on the surface. Sur-
face drainage is slow, and shallow waterways are needed
to remove the water from some areas.
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Most of this soil is used for forage or pasture. There
are scattered areas of woods. ((mpablhty unit ITlw-5
(4b) ; woodland suitability group G)

Wasepi loamy sand, 2 to 6 percent slopes (WsB).—This
soil is on outwash pl(uns and lake plains. Some unpro-
tected areas, mainly those next to natural drainageways,
are slightly eroded. The plow layer in some areas con-
tains a little brown sandy loam plowed up from the
subsoil. Included In mapping were small areas of level
Wasepi soils.

Excessive wetness and moderate to low fertility are
the main limitations for farming. Most areas cannot be
used for crops unless artificially “dra ained, and the undu-
lating relief makes it diflicult to install a complete drain-
age Q\*atem

“Most of this soil is in forage crops or pasture.
Scattered areas are in woods. (Capability unit TIIw—5
(4b) ; woodland suitability group G)

VWillette Series

The Willette series 1s made up of very poorly drained,
Tevel or depressional, organic soils on lake plains, L]ﬂ.
plaing, and moraines. These soils formed in the remains
of woody and fibrous plants. They are underlain at a
depth of 12 to 42 inches with cla vyey material,

In a typical profile, the surface layer is black muck
about 10 inches thick. Below the surface layer is an
18-inch layer of dark reddish-brown, very friable peaty
muck, and below that, an 8-inch layer of dark grayish-
brown, soft peaty muck. The underlying 111(1‘5011‘1], at a
depth of 36 mche%, 1s gray, very plastic light silty clay,
slightly acid in the upper part and limy at a depth oi
40 mches.

Fertility is low. Permeability is rapid in the organic
layers and very slow in the silty clay layvers. The avail-
able water capacity is high; the moisture supply is usu-
ally adequate for crops. Runoff is slow to ponded. The
water table is at the surface unless lowered by artificial
drainage. The organic material settles readily if these
goils are drained and farmed.

Drained areas of these soils are planted to truck erops.
Undrained areas are in pasture or in woods.

Typical profile of Willette muck:

1—0 to 10 inches, black (10YR 2/1) muck;
granular structure; very friable;
abrupt, wavy boundary.

2—10 to 28 inches, dark reddish-brown (5YR 8/2) peaty
muck, a mixture of woody and fibrous material;
weak, thick, platy structure; very friable; slightly

moderate, fine,
slightly acid;

acid; gradual, wavy boundary.

3—28 to 36 inches, dark grayish-brown (10YR 4/2) peaty
muck; matted; soft; medium acid; clear, wavy
boundary. '

IIC1g—36 to 40 inches, gray (N 6/0) light silty clay; mas-

sive; very plastic when wet; slightly acid.
IIC2g-40 to 48 inches 4, gray (N 6/0) light silty clay;
massive; very plastic when wet; caleareous.

The color of the surface layer in a few areas is very dark
brown. In places the texture of the underlying material is
heavy clay loam or clay. The reaction of the organic material
ranges from medium acid to slightly acid.

Willette soils have a thinner layer of organic material than
cither Carlisle or Houghton soils., They are underlain with
silty clay instead of silt loam, like the Linwood soils, or sand,
like the Tawas soils.

SURVEY

Willette muck (0 to 1 percent slopes) (Wi.—This soil
occurs in low, swampy areas on till plains, lake plains,
and moraines throughout the county.

Excessive wetness and low fertlllty are the main limi-
tations for farming. Drainage is difficnlt because of
underlying clay. The or ganic material settles if the water

table is lowered too much. The supplies of phosphorus,
potassium, and micronutrients are deficient. Soil blowing
and fire are hazards if crops are grown. Frost is hkelv
to damage crops in the lowest areas.

Lf artificially drained, adequately fertilized, and pro-
tected against blowi ing, this soil is well suited to many
short-season, frost-resistant crops. Some of the smaller
areas are covered with trees or brush. (Capability unit
ITTw—15 (M/Ic) ; woodland suitability group J)

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 suita-
bility for general field crops. Following this explanation
are discussions of the use and 111(111406311191115 of the soils
of Lapeer County, as grouped aocmdmo to this systenu.
Next 1s a table in which are shown pledw’red vields of
the prineipal crops grown 111 the county, by individual
soils. This is followed by discussions ‘of ihe use and
management of the soils as woodland ; for this purpose,
the soils are grouped on the bagis of similarity in produe-
tivity and management needs. Then comes a table that
shows the relative suitability of individual soils for the
elements of wildlife habitat. The last part of the section
concerns soils in engineering; it consists mainly of tables
that give debcnpﬂ,om of soil properties sL;rmﬂmnf n
engineering and nterpretations of these properties as
they affect the suitability of the soils for specified engi-
neering uses.

Capability Grouping

Capability grouping shows, in a general way, the suit-
ability of soils for most kinds of field crops. The soils
are grouped according to their limitations for field crops,
the risk of damage when they are used for such crops,
and the way they respond to treatment. The grouping
does not take into account major and generally expensive
land forming that would change slope, depth, or other
characteristics of the soils; it does not take into consider-
ation possible but unlikely major reclamation projects;
and 1t does not apply to rice, cranberries, horticultural
crops, or other crops requiring special management.

Those familiar with the capability classification ecan
infer from it much about the behavior of soils when
used for other purposes, but this classification is not a
substitute for interpretations designed to show the suita-
bility and limitations of groups of soils for forest trees
or for engineering.

In the capability system, all kinds of soils are grouped
at three levels: the clags, the subclass, and the unit. These
are discussed in the following paragraphs.

CapaptLity Crasses, the broadest groups, are desig-
nated by Roman numerals T through VILIL The numerals
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indicate progressively greater limitations and narrower
choices for practical use, defined as follows:

Class I soils have few limitations that restrict their
use.

Class 1T soils have moderate limitations that reduce
the choice of plants or that require moderate
conservation practices.

Class IIT soils have severe limitations that reduce
the choice of plants, require special conservation
practices, or both.

Clags IV soils have very severe limitations that
reduce the choice of plants, require very careful
management, 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. (None of the soils of Lapeer County
is in class V.)

Class V1 soils have severe limitations that make them
generally unsuited to cultivation and limit their
use largely to pasture or range, woodland, or
wildlife.

(Class VII soils have very severe limitations that
make them unsuited to cultivation and that
restrict their use largely to pasture or range,
woodland, or wildlife.

(MNass VIIT soils and landforms have limitations that
preclude their use for commercial plants and
restrict their use to recreation, wildlife, water
supply, or esthetic purposes.

CapABILITY SUBCLASSES are soil groups within one
class; they are designated by adding a small letter, e, w,
s, or ¢, to the clags numeral, for example, ITe. The letter e
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
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in some parts of the United States but not
in Tapeer County, shows that the chief limitation is cli-
mate that is too cold or too dry.

In class I there are no subelasses, because 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 no
erosion, though they have other limitations that restrict
their use largely to pasture, range, woodland, wildlife,
or recreation.

Caranrrary Uxrrs 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 numeral to
the subclass symbol, for example, ITe-3 or IIle-6. Thus,
in one symbol, the Roman numeral designates the capa-
bility class, or degree of limitation; the small letter indi-
cates the subclass, or kind of limitation, as defined in the
foregoing paragraph; and the Arabic numeral specifi-
cally identifies the capability unit within each subeclass.

412-409—T1—6

In the following pages the capability units in Lapeer
County are described and suggestions for the use and
management, of the soils are given. The units described
are not all numbered consecutively, because not all the
units in the statewide classification are represented in
Lapeer County. The names of the series represented are
mentioned in the description of each unit, but this does
not mean necessarily that all the soils of any given series
are in that particular unit. The “Guide to Mapping
Units,” at the back of this publication, gives the names
of the individual mapping units and the capability classi-
fication of each. The symbols in parentheses following
each capability unit designation refer to the management
groups in the Michigan State system of classification.

Capability unit 1-1 (2.5a)

This unit consists of level, well drained and moderately
well drained soils of the Celina, Marlette, and Tuscola
series. The Celina and Marlette soils have a moderately
fine textured subsoil and medium-textured underlying
material. The Tuscola soils have a medium-textured sub-
soil and are underlain with Iayers of silt and sand.

Permeability is moderate or moderately slow. The
available water capacity is high, and crops seldom lack
adequate moisture. The erosion hazard is slight. Fertility
is high. A few spots are wet.

All the common crops, including grasses and legumes,
are well suited to these soils. Management is easy. Culti-
rated crops can be grown year after year if tillage is
kept to a minimum, organic matter is returned regularly,
and a meadow crop is grown occasionally. The use of
pastures during wet periods needs to be restricted, so as
to prevent compaction of the soils and damage to strue-
ture and tilth.

Capability unit Ile-1 (1.5a)

This unit consists of Morley loam, 2 to 6 percent slopes,
a well drained to moderately well drained soil that is
moderately fine textured in the subsoil and the under-
lying material.

Permeability is moderately slow because of the moder-
ately fine textured subsoil. The available water capacity
is high, and crops seldom lack adequate moisture. Fer-
tility is moderately high, and the organic-matter content
is medium to low. This soil warms up rather slowly in
spring. A few spots are wet.

Wheat, hay, and corn are the main crops. Control of
erosion, preservation of good tilth, and maintenance of
the organic-matter content are the major management
needs. The cropping sequence should be one that helps
to control erosion and that provides for the return of
organic matter. Tilling when the soil is wet impairs tilth
and causes clodding and compaction; the compaction
results in an increase in runoff and a more serious ero-
sion hazard. Fall plowing permits planting early in
spring, but it also exposes the soil to erosion. Minimum
tillage, striperopping, the use of fertilizer and green
manure, terracing, and providing grassed waterways are
other practices that reduce the erosion hazard and im-
prove tilth, Terracing and contour striperopping are diffi-
cult in some areas because of short, complex slopes.
Planting and harvesting sometimes have to be delayed
because of the wet spots.
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Capability unit Ile-2 (2.5a)

This unit consists of gently sloping, well drained and
moderately well dre ained soils of the Celina, Marlette,
Miami, Sisson, and Tuscola series. These soils have a
moderately fine textured to medium-textured subsoil. The
underlying material ranges from stratified silt and fine
sand to loam and clay loam. Five of the nine soils in the
unit are uneroded or only slightly eroded; the rest are
moderately eroded.

The available water capacity is high to moderately
high, so crops seldom lack adequate 111()15’[1119 Fer f].lt\
is high, and the organic-matter content is medium to low.
Permeability is moderate to moderately slow, and runoff
is medium. Some areas include seep spots and wet depres-
siong. The moderately eroded soils have a lighter colored
surface layer and slightly poorer tilth than the others.

Corn, small grain, and pasture are the crops commonly
grown. The erosion hazard is the major limitation for
mnnmo Minimum tillage, terracing, and striperopping
are among the means that can be used to control erosion.
Some areas have short, complex slopes, which make ter-

racing and striperopping infeasible. Establishing grass
in natural waterways helps to check gullying. Plowing
under crop residues and green-manure crops : and 11)[)1\71110
manure where the soils are moderately eroded are ways
of improving tilth and promoting the growth of phn’rq
and thus providing additional profechon against erosion.
In wet years, the seep spots and wet depressions hinder
planting and harvesting.

Capability unit 1le-3 (3a, 3/2a)

This unit consists of gently sloping, well drained and
moderately well drained soils of the Alcona, Dryden,
Fox, Lapeer, McBride, Owosso, and Ubly series. Most
of these soils have a moderately coarse textured subsoil
underlain with medium-textured to coarse-textured mate-
rial. A few are moderately eroded.

The available water capamty is moderate; the supply
1s not adequate to carry crops through a severe drought.
Fertility is moderate. Runof! is slow to medium. All but
the ()\VODSO soll are moderately permeable. The Owosso
soil is moderately rapidly permeable in the uppet layers
and moderately slowly permeable in the lower ayers. The
soils that are moderately eroded are less fertile and less

resistant to erosion ’rlmn the others. All of the soils dry
out quickly after rain, and they warm up and are rea dV
for tillage early in spring. They are easy to till over a
wide range in moisture content.

Corn, ()(lt% wheat, and hay are common crops. Forage
crops are well suited. Control of erosion, maintenance of
fertility and of the organic-matter confent and con-
servation of moisture are the main ms ln‘uwmcn’r needs.
Terracing, stripcropping, contour tillage, and minimum
tillage are among the means that can be used to control
erosion. Plowing under manure and crop residues adds
organic matter fmd thus improves tilth and Increases the

11)(1('1’ry of the soils to absorb water. Winter cover crops
supply organic matter and protect the soils against water
erosion and blowing. Applications of lime benefit crops,
especially legumes.

Capability unit HHw-2 (1c, 1.5b, 1.5¢)

This unit consists of level and nearly level, poorly
drained and somewhat poorly drained soils of the Blomnt,

Del Rey, Hoytville, Lenawee, and Pewamo series. The
subsoll and the underlying material of these soils are
fine textured to moderately fine textured.

Fertility is high to moderately high. The available
water capacity is hwh, runoft is slow to ponded, perme-
ability is slow to moderately slow, and the water table
1s near the surface unless lowered by artificial drainage.
Wet depressions are common. The poorly drained soils
are slightly higher in organic-matter content than the
somewhat poorly drained ones and, consequently, arve
darker colored. Farm machinery bogs down when the
soils are wet, and all farming oper ations are delayed.

Excessive wetness is the main limitation for farn‘mg.
The selection of crops depends on the effectiveness of
artificial drainage. Both corn and small grain are readily
damaged by excessive wetness.

\[dnv areas lack natural outlets and so cannot be
drained artificially unless ditches are constructed; other
areas are too low to be drained. Tile drains are easily
mstalled, and the trenches are not likely to cave in. Tile
lines need to be fairly close together. Backfilling the
trenches with straw, topsoil, or other porous material
promotes the movement of water into draing. Diversions
that intercept runoff from higher adjoining soils are
beneficial.

Drainage is the major management need, but mainte-
nance of tilth is also i important. The soils puddle if tilled
when wet, then dry out hard and cloddy. Plowing under
crop residues and green-manure crops helps to preserve
good tilth. Fall plowlno is less likely to damage tilth
than spring plowing, and it also makes planting poumb]e
earlier in spring. If rost damage to crops in low spots is
a hazard.

Forage crops can be grown if varieties that can tolerate
the excessive wetness are selected. Pastures arve not ready
for grazing early in the season, and they ought not to be
grazed in wet weather, because of the tendency of the
goils to puddle.

Capability unit IHw-3 (1.5b)

This unit consists of oenﬂv sloping and undulating,
somewhat poorly drained soils of the Blount and Del I\ev
series. The subsoil and the underlying material are mod-
erately fine textured.

These soils have a fluctuating high water table that is
only a foot or two below the surface in spring. Perme-
ability is slow to moderately slow, and the available
water capacity is high. Fertility is moderately high to
high. Runofl 18 slow to medium, and water ponds in the
numerous depressions. Many areas are too wet to support
farm machinery in spring and afler rain in other seasons.

If drained artificially, these soils are well suited to the
common crops. The soil material is stable, and ditchbanks
and tile trenches need little maintenance. Nevertheless,
drainage is difficult and impractical. Because of the undu-
lating topography, only random tile and surface drains
can be installed in many areas, and some areas lack out-
lets for drainage.

If tilled When wet, these soils puddle and then dry out
hard and cloddy and with a crust that hinders the emer-
gence of seedlings. Plowing under large amounts of crop
residues and green- manure crops improves tilth and re-
duces the hazard of crusting. Minimum tillage limits the
risk of impairing the tilth.
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Capability unit I1Iw-4 (2.5b, 2.5¢)

This unit consists of level, poorly drained and some-
what poorly drained soils of the Brookston, Capac, Col-
wood, (‘onoxer, and Kibbie series. These soils have a
modemfely fine textured subsoil. The underlying material
is generally 1ned1um textured, but that of the Colwood
and Kibbie soils contains coarse-textured strata.

Fertility is hi(rh The available water capacity is high;
the moisture &,upp]y is usually adequate for optnnum
growth of plants. Permeability is moderately slow. Run-
off is slow, and water ponds in depressions. The water
table is high in spring and after rain in other seasons,
and runoft “from adjacent higher areas contributes to the
excessive wetness. larm ma@hmely bogs down readily
during periods of wet weather in spring ‘and fall.

After these soils have been drained and have dried out,
they are easy to work and to keep in good tilth and are
suited to most kinds of crops commonly grown in the
county. The selection of crops depends on Thow well the
soils are drained. The most effective drainage is provided
by a combination of tile drains and open ditches, The
soil material is stable enough that tile trenches and
ditches seldom cave in.

Most crops benefit from applications of lime and ferti-
lizer. Plowing under green-manure crops and crop resi-
dues increases the organic-matter content.

Capability unit ITw-5 (2.5b)

This unit consists of gently sloping and undulating,
somewhat poorly drained soils of the Capac, Conover,
and Kibbie series. These soils have a moderately fine
textured subsoil. The underlying material is generally
medium textured, but that of the Xibbie soil “contains
coarse-textured btmm.

Irertility is high. The available water capacity is high.
Permeability is moderately slow. Water runs off slowly
and ponds in the numerous depressions. The water table
fluctuates and is only a foot or two below the surface in
spring. Many areas are too wet to support machinery in
spring and after rain in other seasons.

If drained artificially, these soils are well suited to the
crops commonly grown in the county. The soil material
is stable enough that ditchbanks and trenches need little
maintenance. \evertho]oss, drainage is difficult. Because
of the undulating topography, only random tile and sur-
face drains can be installed In some areas, and some
areas lack outlets for drainage.

Lf they are tilled when wet, these soils puddle and
then dry out hard and cloddy and with a crust that
hiners the emergence of seedlings. Plowing under large
amounts of crop residues and green-manure crops im-
proves tilth and reduces the hazard of crusting. Minimuin
tillage limits the risk of impairing tilth.

Capability unit IHw-6 (3b, 3c)

This unit consists of somewhat poorly drained and
poorly drained, level soils of the Barry, Locke, Mather-
ton, Richter, Sebewn, and Tonkey series. These soils have
a moderately coarse textured to moderately fine textured
subsoil. They have medium-textured to coarse-textured
underlying material.

These soils are excessively wet in spring and after rain
because of a fluctuating high water table. Permeability
13 moderate or modemfe]y slow. Surface runoff is slow,

and water ponds in depressions. The available water
capacity is moderate to high, and thus the supply of
moisture is generally adequate for optimum growth of
crops. Fertility is moderate to moderately hmh

Most kinds of crops commonly grown in the county
are suited, once these soils are drained. On the poorly
drained bOl]S, small grain is likely either to drown cut
or to grow rank and lodge before it can be harvested.
Ifarm nmohmory bogs down when the soils are wet.

If drained, these Soils are easy to work and to keep in
good tilth. Either tile or surface drains can be used if
outlets are available. Where the underlying material is
silty or sandy, installing tile is difficult because the goil
maferial caves into the trenches. Dackfilli fing trenches
with organic material or surface soil material helps to
prevent silty and sandy material from flowing into and
plugging the tile.

The selection of crops depends on how well the soils
are drained. Most crops benefit from applications of
fertilizer. Plowing under green-manure crops and the
residue of other crops adds organic matter and improves
the chance of getting a good stand of plants.

Capability unit 1Iw-7 (3b)

This unit consists of gently sloping, somewhat poorly
drained soils of the Locke, Matherton, and Richter scries.
These soils have a moderately coarse textured to moder-
ately fine textured subsoil. The Matherton soil is under-
lain with layers of sand and gravel, and the other soils
are underlain with moderately coarse textured to coarse
textured material.

Fertility is moderate to moderately high. The available
water capacity is moderate to modem‘relv high ; the mois-
ture supply 1s usually adequate for ophmum orowth of
plants. Permeability is moderate to moder mﬂy slow.
Water runs off slowly and ponds in depressions. The

water table is high in spring and after rain in other
seasons.

After these soils have been drained and have dried out,
they are easy to work and to keep in good tilth and can
be used for most of the common crops. The selection of
crops depends on the effectiveness of drainage. Installing
a complete drainage system is difficult because of the
gently sloping ullef but random tile and surface drains
are effective in many areas, if the outlets are adequate.
In some areas the soil material is unstable, and ditches
and trenches are likely to cave in. Backfilling trenches
helps to prevent silty and sandy material from flowi mng
into and plugging the tile drains.

Most crops benefit from applications of lime and ferti-
lizer. Plowing under green-manure crops and the residue
of other crops adds organic matter and improves the
chance of getting a good stand of plants.

Capability unit IIw-8 (3/2b, 3/1c, 3/2¢c)

This unit consists of level to gently sloping, poorly
drained and somewhat poorly dramed soils of the Bel-
ding, Berville, Breckenridge, Macomb, Metamora, and
\fmmsconw series. These soils have a modemtelv coarse
textured to moder: ately fine textured subsoil and medinm-
textured to fine-textured underlying material.

Permeability ranges from slow to moderately rapid.
Runoff is very slow to slow, and water ponds in depres-
sions. The water table is 1110‘11 in spring unless lowered



74 SOIL SURVEY

by artificial drainage. The Berville and Macomb soils
are moderately hwh to high in fertility, and the rest of
the solls are moder ate. The Berville soil is moderately
high to high in available water capacity, and the rest of
the soils are moderate.

Once these soils have been drained artificially, most of
the common crops, including forage crops, can be grown.
The selection of crops depends on how effective the drain-
age 1. The excess water can be removed by means of tile
drains and surface drains. Only random tile and ditches
are feasible where the topography is undulating. The
depth to and spacing of tile depend on the depth “to the
finer textured underlying material. Sand pockets in some
areas cause trenches to cave in. Installation of tile is
easiest when the soils are dry.

Frost damages crops in low areas in some years.

Capability unit Hw-10 (M/3¢c)

This unit consists of Linwood muck, a very dark
colored, very poorly drained, organic soil that is under-
lain with sandy loam to silty clay loam at a depth of
12 to 42 inches.

Fertility is low. The available water capacity is high.
Permeability is rapid in the organic upper part of the
profile and moderate to moderately slow in the under-
lying mineral material. The water table is at or near the
surface part of the year, unless lowered by artificial
drainage. Flooding by runoff from higher areas is a
hazard. Farm mfwhlnery bogs down when the soil is wet,
and all farming operations are delayed.

Truck crops, lawn sod, and field crops can be grown
on this soil if the water table is lowered, if soil blowmo‘
1s controlled, and if the crops can be plotected from frost
and fire. Tile drains and open ditches can be used to
lower the water table. The depth to and spacing of tile
depend upon the thickness of the organic material. If
the tile are in the substratum, they must be closer to-
gether than if they are in the organic material. If the
water table is lowered too much, the organic material is
likely to settle; consequently, careful control of dr ainage
I8 necessary.

Wind can cause severe damage to this soil. Tt removes
soil material and young crops, and the blowing soil dam-
ages growing crops and fills up drainage ditches. Blow-
ng can be  checked by controlling the water table,
11110‘1hng, striperopping, planting buffer strips of grain
2 to 8 feet apart, and establishing windbreaks.

Forage ecrops can be grown whele this soil is not
drained well enough to “be suitable for other crops.
Grazing should be restricted during periods of wet
weather.

Capability unit IIs-2 (3a, 3/2a)

This unit consists of level and nearly level, well
drained and moderately well drained soils of the Alcona,
Dryden, Fox, Lapeer, McBride, Owosso, and Ubly series.
Most of these soils have a moderately coarse textured or
medium-textured subsoil and medium-textured to coarse-
textured underlying material.

The avallable water capacity is moderate; the moisture
supply is not adequate to carry crops ﬂlI‘OHO‘h a drought.
Runoff is slow. Fertility is moderate. Permen wbility of “the
Owosso so1l is moderately rapid in the upper layers and
moderately slow in the lower layers: in the other soils

of the unit, permeability is moderate. All the soils can
be tilled over a wide range of moisture content. They
warm up and are ready for tillage early in spring, and
they dry out quickly after rain. They are not likely to
crust if tillage is kept to a minimum and organic mate-
rial is plowed under.

All the common crops, including gragsses and legumes,
are suited to these soils. Corn, oats, wheat, and hay are
grown extensively. Conserving moisture, maintaining the
fertility and the organic- matter content, and controlhno
soil blowing are the main management needs. Plowmo
under manure and crop residues | improves tilth and in-
creases the capacity to absorb water. Winter cover crops
help to control blowing and also provide organic matter.
Most crops, and especially legumes, benefit from applica-
tions of lime.

Capability unit Ille-3 (1a, 1.5a)

This unit consists of gently sloping, well drained and
moderately well dmmed modemtel} eroded soils of the
Morley and St. Clair series. Both the subsoil and the
underlying material of these soils are fine textured to
moderately fine textured.

Fertility is moderately high, but as a result of erosion,
tilth and workability are p001 Permeability is moder-
ately slow to very slow. The available water capacity is
high, but because of the poor tilth of the surface layer,
water runs off rapidly and only a little is absorbed and
stored. These soils puddle and then dry out hard and
cloddy if cultivated intensively. The surface crusts, and
the crust hinders the germination of seeds. In dry sum-
mers stands of plants are uneven. Depressions and drain-
ageways dry out slowly in spring, and in some years
the excessive wetness hinders and dela}% planting and
harvesting.

Small grain, hay, and corn are the main crops. The
hazard of further erosion and the poor tilth resulting
from past erosion are the main limitations. Iamiting the
number of years of row crops in the cropping sv‘%tem
reduces the erosion hazard. Minimum tillage and plowm(r
under green-manure crops and the residues of other crops
improve the tilth and thereby help to limit runoff and
control erosion. Terracing and contour stripcropping,
which would help to contr ol erosion, are difficult beoauqe
of the short, complex slopes.

Capability unit Ille-4 (1a, 1.5a)

This unit consists of well drained and moderately well
drained, sloping soils of the Morley and St. Clair series.
Two of these soils are moderately eroded, and the other
one is uneroded or only slightly eroded. Both the subsoil
and the underlying material are moderately fine textured
to fine textured.

Fertility is moderately high. The available water ca-
pacity is high, but runoff is mpld and much of the rain-
fall 1s not ‘IbSOI‘bed, so crops are likely to lack sufficient
moisture in periods of dry weather. The organic-matter
content is low. The moderately eroded soils have poor
tilth, and they lose more water through runoff than the
uneroded soil. All the soils puddle if worked when wet.
The surface crusts, especially that of the moderately
eroded soils, and the crust hinders germination of seeds
and results in uneven stands of plants. A few spots are
wet.
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Corn, small grain, and hay are suitable crops. Control-
ling erosion, mmproving tilth, increasing the organic-
matter content, and maintaining fertility are the main
management mneeds. A cropping system that consists
largely of close-growing crops helps to control erosion.
Terracing and contour stripecropping, which would also
help to control erosion, are difficult in some areas because
of short, complex slopes. Even where contour farming is
possible, growing row crops for more than 2 years in
succession results in excessive runoff and contributes to
the erosion hazard.

Capability unit Ille-5 (2.5a)

This unit consists of well drained and moderately well
drained, sloping soils of the Marlette, Miami, and Sisson
series. These soils have a medium-textured to moderately
fine textured subsoil and moderately coarse textured to
medium-textured underlying material. Three of the six
soils are moderately eroded, and the other three are
uneroded or only slightly eroded.

Fertility is high. The available water capacity is high
to moderately high, permeability is moderate to moder-
ately slow, and runofl is rapid where intensive farming
is practiced. The uneroded or only slightly eroded soils
have good tilth and are easy to work. The moderately
eroded ones have poorer tilth; they crust readily on dry-
ing, and they absorb less water than the uneroded soils
and loge more through runoff.

The common cultivated crops and forage crops can be
grown on these soils if erosion is controlled and moisture
is conserved. Maintenance of fertility and preservation
of tilth are other management needs. A cropping system
that consists largely of close-growing crops helps to
reduce runoff and control erosion. Minimum tillage re-
duces the risk of erosion and also promotes good tilth.
Because the slopes are short and complex in some areas,
terracing and striperopping, which would help to control
erosion, are difficult. Plowing under large amounts of
manure and green-manure crops improves tilth and fer-
tility. The moderately eroded soils particularly need
these additions of organic matter.

Capability unit Ille-6 (3a, 3/2a)

This unit consists of well drained and moderately well
drained, - sloping soils of the Alcona, Fox, Lapeer,
MecBride, and Owosso series. These soils have a medium-
textured to moderately coarse textured subsoil and coarse-
textured to medium-textured underlying material. Five
of the nine units are moderately eroded; the rest are
uneroded or only slightly eroded.

The available water capacity is moderate. Because of
the slope, a considerable amount of water runs off and
is not absorbed. Permeability is moderately rapid in the
upper layers of the Owosso soils and moderately slow in
the underlying material. In the rest of the soils, perme-
ability is moderate. All of these soils are moderately fer-
tile, but those that are moderately eroded are less fertile,
contain less organic matter, and lose more water through
runoff than the uneroded soils.

The common cultivated crops can be grown on these
soils if erosion is controlled and moisture is conserved.
Minimurmn tillage and the use of crop residues and cover
crops reduce runofl and help to control erosion. Grassed
waterways prevent gullying. Where the slopes are long

and straight, terracing and stripcropping for control of
erosion are practical. Where the slopes are short and
complex, runoff can be checked and erosion controlled
through the use of a cropping system that consists largely
of close-growing crops.

Capability unit Ille-9 (4a, 4/2a)

This unit consists of well drained and moderately well
drained, sloping soils of the Boyer, Mancelona, Menomi-
nee, Montcalm, Oshtemo, and Spinks series. Most of
these soils are moderately coarse textured to coarse tex-
tured. The Menominee soil is underlain with medium-
textured to moderately fine textured material, and the
Mancelona soil with medinm-textured to fine-textured
material. The Mancelona soil is moderately eroded; all
the others are uneroded or only slightly eroded.

The available water capacity 1s moderately low; a
shortage of moisture exists during the dry summer
months. Permeability generally is rapid or moderately
rapid, but it is moderately slow in the lower part of the
Menominee and Mancelona soils. The moderately eroded
Mancelona soil is lower in organic-matter content than
the others and consequently has more tendency to be
droughty. All the soils in the unit warm up and are
ready for planting early in spring. Tillage is easy, but
the soils erode readily if cultivated intensively, the
Spinks and Montealm soils more readily than the others.

The soils in this unit are suited to all the common
crops. Corn, small grain, and alfalfa are grown, and also
some soybeans. The erosion hazard and the shortage of
moisture are the main limitations. Water runs off rapidly
if crops are planted up and down the slopes, and the
runoff causes both erosion and loss of moisture. Shallow-
rooted crops do not get enough moisture in dry years.
Small grains ordinarily mature early, while the moisture
supply 1s still adequate. Soil blowing is a hazard if large
areas are tilled.

Minimum tillage and stubble mulching help to control
erosion. Striperopping for the control of erosion is diffi-
cult or impractical where the slopes are not continuous,
and maintaining grass cover in waterways is diflicult
because of the coarse texture of the soils. Plowing under
crop residues, green-manure crops, and barnyard manure
increases the organic-matter content and thus improves
the avallable water capacity and reduces the hazard of
erosion. Yeavy fertilization is not profitable if the mois-
ture supply is not adequate to bring crops to maturity.

Capability unit IITw-1 (0b, 0c)

This unit consists of nearly level and gently sloping,
poorly drained and somewhat poorly drained, dark-
colored soils of the Paulding and Roselms series. These
soils have a fine-textured subsoil and fine-textured under-
lying material.

These soils are fertile, and they hold enough available
water to meet the needs of crops. They warm up slowly
in spring. The water table is near the surface part of the
year. Permeability is very slow. The organic-matter con-
tent varies.

Jrops can be grown on these soils if the excess water
is removed by artificial drainage. A combination of sur-
face and subsurface drains is needed. Special blinding
material facilitates the movement of water into tile
drains.
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Supplying organic matter and maintaining good tilth
are other management needs. These needs can be met by
minimum hllaoc and the incorporation of large amounts
of crop residues.

Forage crops can be grown if species that tolerate wet-
ness are selected. Pastures should not be grazed in wet
weather, because the soils tend to puddle.

Capability unit IIIw-2 (1b)

This unit consists of level to gently sloping, somewhat
poorly drained soils of the Nappanee series. These soils
have a f{ine-textured subsoil and fine-textured underlying
material. One soil in the unit is moderately eroded.

The available moisture capacity is high. Fertility is
moderately high to high, and the organie- “matter content
is moderafe to high. Permeability is very slow, and water
stands on the surface in level arveas and depressions for
long periods of time. The water table is seasonally near
the surface unless lowered by artificial drainage. The
clayey subsoil and the high water table restrict the
growth of plant roots. When the soils are wet, farm
machinery bogs down readily and all farming operations
are (hfﬁ(‘u]f The gently sloping soils have elio ghtly better
surface drainage than the level soils, and thcy are subject
to erosion.

These soils are well suited to most of the common crops
if artificially drained. Tile drains, surface drains, and
bedding systems are needed. Unless the excess water is
removed from the surface and from within the soils,
planting has to be delayed until so late that crops do not
have time to mature.

Tilling when the soils are wet is likely to damage struc-
ture and tilth. Fall plowing, if the moisture content 18
favorable, is less likely to chlHaO(, structure than spring
plowing, and it makes earlier plantmo possible. Plowing
under organic material increases the capacity of the soils
to absmb water, and it also makes drainage more effec-
tive by improving permeabilify. Frost is a hazard to
crops, especmﬂv 1 the lowest areas. Small grain is likely
to grow rank and to lodge, because of the moderate to
high organic-matter content.

Capability unit IITw-5 (4b)

This unit consists of level to gently sloping, somewhat
poorly drained soils of the Brady, Fabius, Tedrow, and
Wasepi series. These soils have a moderately coarse tex-
tured subsoil. The Tedrow soils are underlain with sand,
and the others with sand and gravel.

All the soils in this unit have a seasonal high water
table, but they dry out quickly and tend to be droughty
if drained artificially. Permeability is rapid if the water
table is lowered. Fertility is low to moderate, and the
organic-matter content is low.

These soils are suited to the common crops but are
limited by excessive wetness at some times and a shortage
of moisture at other times and also by the low to moder-
ate fertility. Small grain, which matures early while the
supply of moisture 1s still adequate, is better suited than
COTTL.

Tile drains or surface draing are needed to remove
excess water so that crops can be planted early in spring,
Installing tile is easier in dry weather than in wet
weather ; when the =oils are wet, trenches and ditches are
likely to cave in. Where the topooraphy 1s gently sloping,

only random tile and surface drains are practical. Some
areas lack outlets for drainage.

Frequent light applications of fertilizer are more effec-
tive than a smo“le heavy application, because some of the
fertilizer is lost through leaching. Soil blowing is a
hazard if large areas are cultivated.

Capability unit HHlw-6 (4c)

This unit consgists of poorly drained, level soils of the
Gilford and Mussey series. These soils have a moderately
coarse textured to moderately fine textured subsoil and
coarse-textured underlying material.

These soils have a high water table in spring. They

are moderately mpldly permeable and tend to be
(h oughty if the water table is lowered by artificial drain-
age. The available water ¢ capacity is Tow to moderate.
Runoff is very slow, and water ponds in depressions and
on flats. Fertility is moderate to low.

Corn, small grain, and hay are the common crops in
areas that are adequately drained. Pasture and water-
tolerant forage crops can be grown in areas not drained.

Tile drains and open ditches are needed to remove
excess water. Installing tile and digging ditches are
easier in dry weather than in wet weather; when the
soils are wet, trenches and ditches are likely to cave in.

\pplimtions of fertilizer and organic material im-
prove productivity. Minimum tillage Teduces the risk of
soil blowing.

Capability unit IHIw-7 (4/1b, 4/1c)

This unit consists of nearly level and gently sloping,
somewhat poorly drained and poorly drained soils of the
Allendale and Pinconning series. These are coarse tex-
tured or moderately coarse textured soils underlain at a
depth of 18 to 42 inches with fine-textured material.

These soils have a high water table in spring and are
saturated after rain in other seasons because of their
slowly to very slowly permeable underlying material. If
drained artificially they dry out quickly and tend to be
droughty. The upper layers are rapidly permeable. The
available water capacity is moderately low. Runoff is
slow, and water ponds 1n depressions 1n rainy weather.
Fertility is low.

These soils are suited to the common crops but are
limited by excess water at some times and a shortage of
moisture at other times and also by the low terﬂhty
Small grain, which matures early while the supply of
moisture is still adequate, is better suited than corn.

Tile drains and surface drains are needed to remove
excess water. Installing tile and digging ditches are
easier in dry weather th‘ul in wet weather; when the
soils are wet, trenches and ditches are hke],y to cave in.
The depth to and the spacing of tile depend on the depth
to the fine-textured layers. Diversions to intercept water
that runs off higher areas are beneficial. Some areas lack
outlets for dram‘mge

Heavy applications of fertilizer are not profitable if
crops lack the moisture needed to bring them to maturity.
Soil blowing is a hazard if large areas are cultivated ; it
can be controlled by minimumn tillage, stripcropping, and
the use of windbreaks. Plowing under crop residues and
green-manure crops improves tilth and increases the
water-absorbing capacity.
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Capability unit I1Iw-9 (4/2b)

This unit consists of Tosco loamy sand, 0 to 2 percent
slopes, a nearly level, somewhat poorly drained, coarse-
textured soil that has medium-textured to moderately
{ine textured material at a depth of 18 to 42 inches.

This soil has a high water table in spring and is satu-
rated after rain in other seasons because of its moder-
ately slowly permeable underlying material. If drained
artificially the soil dries out quickly and tends to be
droughty. The upper layers are rapidly permeable. The
available water capacity is moderately low. Runofl is
slow, and water ponds mn depressions In rainy weather.
Fertility is low.

This soil is suited to the common crops but is limited
by excess water at some times and a shortage of moisture
at other times and also by low fertility. Small grain,
which matures early while the supply of moisture is still
adequate, is better suited than corn.

Tile drains and open ditches are needed to remove
excess water. Installing tile and digging ditches are
easier in dry weather than in wet weather; when the soil
is wet, trenches and ditches are likely to cave in. Diver-
sions to intercept rumoff from adjacent higher areas are
beneficial. Some areas lack outlets for drainage.

ITeavy applications of fertilizer are mnot profitable in
dry years when crops fail to mature because of lack of
sufficient moisture. Soil blowing is a hazard if large areas
are cultivated; it can be controlled by minimum tillage,
stripcropping, and the use of windbreaks. Plowing under
crop residues and green-manure crops improves tilth and
increases the water-absorbing capacity.

Capability unit IIw-10 (4/2c)

This unit consists of Brevort loamy sand, a level,
poorly drained, coarse-textured soil that has moderately
fine textured material at a depth of 18 to 42 inches.

This soil has a high water table in spring and is satu-
rated after rain in other seasons because of the moder-
ately slow permeability of its underlying material. If
drained artificially the soil dries out quickly and is
droughty in long periods of dry weather. If not drained
it dries out so slowly that planting and harvesting may
have to be delayed. The upper layers are rapidly perme-
able. The available water capacity is moderately low.
Runoft is very slow or ponded. Fertility is moderately
low.

Drained areas of this soil are used for crops and pas-
ture. Small grain, which matures early while the supply
of moisture 1s still adequate, is better suited than crops
that mature late in summer. Many areas are still in
woodland.

Tixcess water can be removed by means of tile drains
and open ditches. Installing tile and digging ditches are
easier in dry weather than in wet weather because ditches
and trenches are likely to cave in when the soil is wet.
The depth to and the spacing of tile depend on the depth
to the moderately fine textured underlying material.
Diversions to intercept runoff from adjacent higher soils
are beneficial. Many areas lack outlets for drainage.

Minimum tillage, the addition of organic matter, and
the application of fertilizer improve productivity and
increase the available water capacity. Crops are damaged
by frost in some years.

Capability unit IHIw-12 (L-2c)

This unit consists of somewhat poorly drained and
poorly drained, level soils of the Ceresco, Cohoctal, and
Sloan series. These soils are on bottom lands and are
subject to flooding. They formed in stratified water-
deposited material. They vary widely in texture but arve
mainly moderately coarse textured to medium textured.

Fertility is moderate to high, the available water
capacity is moderate to high, and permeability is moder-
ate to moderately rapid.

The use of these soils for crops is limited by the flood
hazard, a high water table, and a frost hazard. Some
areas dry out enough to be used for pasture. Many arcas
are cut by meandering streams into tracts too small for
farming.

Capability unit I1Iw-14 (L-4c)

This unit consists of somewhat poorly drained and
poorly drained, level soils of the Algansec and Glendora
series. These soils are on bottom lands and are subject
to flooding. They formed in material deposited by flood-
water. They have coarse-textured underlying material.

Fertility is low, permeability is rapid, and the avail-
able water capacity is low. The water table is at or near
the surface in wet, weather.

Woodland and pasture are suitable uses for these soils.
The flood hazard, a frost hazard, and excessive wetness
limit their use for cultivated crops. Most areas cannot be
draind by tile and ditches, because of the unstable nature
of the sandy soil material.

Capability unit IITw-15 (Mc, M/Ic)

This unit consists of level, very poorly drained, dark-
colored, organic soils of the Carliste, Houghton, Lupton,
and Willette series. These soils consist of the remains of
woody and fibrous plants. In the Willette soil the organic
material is 12 to 42 inches thick and is underlain with
clayey material. In the other soils the organic material
is more than 42 inches thick.

Fertility is low, and the reaction ranges from strongly
acid to alkaline. The available water capacity is high.
The Willette soil has very slowly permeable underlying
material; the rest of the soils in the unit are rapidly
permeable. Runoft is slow to ponded. Farm machinery
bogs down when these soils are wet, and all farming
operations are hampered unless the water table is lowered
artificially.

These soils cannot be cultivated intensively unless they
are drained artificially. The water table needs to be
lowered enough that the roots of crops will have enough
room to grow but not so much as to cause the organic
soil material to settle. The water table can be kept at a
higher level in areas used for grassland farming than in
areas where specialty crops are grown, and at an even
bigher level where no crop is being grown.

Other limitations, in addition to excessive wetness, are
low fertility, a hazard of soil blowing, a frost hazard,
and a fire hazard. Fertilizer containing phosphorus,
potassium, and micronutrients (including manganese,
boron, copper, molybdenum, and zinc) 1s needed. Blow-
ing causes loss of soil material and of newly pl anted seed,
injures growing crops, and fills drainage ditches with
drifting soil material. Blowing can be checked by con-
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trolling the water table, compacting the surface, irri-
bd‘mn striperopping, planting buffer strips of grain
2to 3 ieet apart, and establishing windbreaks. Sprmk]er
irrigation reduces the hazard of soil blowing and also
plowdes protection against frost. Other ways of prevent-
ing frost damage are planting frost-resistant varieties,
planhno where air drainage is good, and fertilizing
heavily with potassium.

Capability unit 111s-3 (4a, 4/2a)

This unit consists of nearly level, well drained and
moderately well drained soils of the Boyer, Menominee,
Montealm, Oshtemo, and Spinks series. The Boyer, Mont-
calm, Oshtemo, and Spinks soils have a moderately
coarse textured subsoil and coarse textured underlying
material. The Menominee soil is coarse textured to a
depth of 18 to 42 inches and medium textured to moder-
ately fine textured below that depth.

Fertility is low to moderately low, and the organic-
matter content is low. The available water capacity is
moderately low; the supply is generally not adequate for
optimum growth of crops through the summer. The
Menominee soil, because of its moderately fine textured
underlying material, has slightly higher available water
capacity than the rest of the soils. Permeability, for the
most part, is rapid to moderately rapid, but the lower
layers of the Menominee soil are moderately slowly
permeable.

Corn, small grain, and hay are the major crops.
Drought-resistant and early-maturing crops are to be
preferred. Deep-rooted forage plants are well suited.

Water erosion is not a significant hazard, but soil
blowing can do serious damcwe where intensive farming
is practwed Minimum fllhofe, striperopping, and the
use of windbreaks help to check blowing. Fertilizer is
needed, especially nitrogen, but heavy applications are
not ploﬁt‘xble in dry years when crops fail because of
lack of adequate moisture. Plowing under crop residues
and green-manure crops increases the organic-matter
content and also helps to raise fertility.

Capability unit Il11s-4 (4a, 4/2a)

This unit consists of level to gently sloping, well
drained and moderately well drained soils of the Boyer,
Mancelona, Menominee, Montcalm, Oshtemo, and Spinks
series. All except the Mancelona and Menominee soils
have a moderately coarse textured subsoil and coarse
textured underlying material. The Menominee soil is
coarse textured to a depth of 18 to 42 inches and medium
textured to moderately fine textured below that depth.
The Mancelona soil is coarse textured to a depth of 42 to
66 inches and medium textured to fine textured below
that depth.

Fertility is low to moderately low. The available water
capacity is moderately low; normally the soils are filled
to their capacity at the start of the growing season, but
the supply is not adequate to maintain optimum growth
of crops through the growing season unless enough rain
falls to replace the water used. The Spinks soil is more
droughty than the other soils in the unit. Permeability
generally is moderately rapid to rapid, but the Mancelona
and Menominee soils have medium-textured to moder-
ately fine textured layers that restrict the downward

movement of water and help to keep the upper layers
moist. Runoff is slow to medium. All the soils are easy
to work and can be cultivated throughout a wide range
of moisture content without cloddmo or crusting.

Most of the common crops can be grown on these soils.
Those that mature early or are drought resistant are to
be preferred. Corn, small grain, and hay are the princi-
pal crops grown,

Water erosion is not a significant hazard, but cultivated
areas need protection dU“Uth soil blowmo Minimum
tillage, striperopping, and the use of windbreaks are
among the measures that can be used to check blowing.
Plowmw under crop residues, green-manure crops, and
b(um"u d manure Increases the organic-matter content,
raiges fertility, and improves the capacity of the soils to
absorb moisture. Fertilizer is needed, but heavy applica-
tions are not profitable in dry years when crops fail to
mature because of lack of adequate moisture.

Capability unit IVe-4 (1.5a, 2.5a, 3a)

This unit consists of well-drained, moderately steep
and hilly soils of the Lapeer, Marlette, McBride, Miami,
and Morley series. The Morley soil has a fine tex-
tured subsoil and moderately fine textured underlying
material. The rest of the soils in the unit have a
medium-textured or moderately fine textured subsoil
and medium-textured or moderately coarse textured un-
derlying material. Five of the seven soils in the unit are
modem‘reh eroded ; the other two are uneroded or only
slightly eroded.

Fertility is moderate to high. Permeability is moderate
to moderately slow. The available water capacity is mod-
erate to high, but runof! is rapid and only a little water
is absorbed and stored. The erosion hazard is serious in
cultivated areas. The moderately eroded soils are low in
organic-matter content and are likely to crust at the sur-
face; they lose more water through runoflf than the
uneroded soils and are more gusceptlble to erosion.

Small grain and hay are the crops most commonly
orown. The soils are too steep to be cropped intensively.
(nowm(r row crops in successive vears and planting
them up and down the slope intensify the erosion hazard.
Minimum tillage, stripcropping, and long rotations help
to check runoff and reduce the erosion hazard. Plowing
under large amounts of organic material improves the
capacity of the soils to absorb water. Grassed waterways
help to remove runoff safely. Where the slopes are too
short and too complex for terracing or stupcroppmg,
runoff and erosion can be controlled by using a cropping
system that consists largely of close-growing crops.

Capability unit IVe-5 (1.5a, 2.5a)

This unit consists of sloping, well drained and moder-
ately well drained, severely eroded soils of the Marlette,
Miami, and Morley series. These soils have a moderately
fine textured to fine textured subsoil and medium-
textured to moderately fine textured underlying material.

The available water capacity is high, but runoff is
rapid and only a little water is absorbed and stored.
Permeability is moderately slow. The organic-matter con-
tent is very low, and tilth is poor. Tillage is difficult
where the moderately fine textured subsoil is at the sur-
face. The hazard of further erosion is very severe.
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Forage crops are better suited to these soils than row
crops. The effects of erosion and the hazard of further
erosion are very severe limitations for farming. Perma-
nent vegetation or a rotation that consists largely of hay
crops helps to control erosion. Increasing the organic-
matter content and thus improving tilth is a major need.

Capability unit IVe-6 (3a)

This unit consists of sloping, well drained and
moderately well drained, severely eroded soils of the
Lapeer and MeBride series. These soils have a medium-
textured subsoil and moderately coarse textured under-
lying material.

Trosion has removed most, and in some places all, of
the original surface layer and has reduced fertility and
impaired tilth severely. The present surface layer is in
poor tilth; it absorbs water slowly and crusts as it dries.
In many places it contains gravel and cobblestones. Seeds
do not germinate evenly, and stands of plants are poor
in many areas. Permeability is moderate. Runoff is rapid,
and the hazard of further erosion is very severe. The
supply of available water is not sufficient for opti-
mum growth of crops during prolonged periods of dry
weather.

These soils are better suited to close-growing ecrops,
such as small grain, grasses, and legumes, than to corn
or other row crops. The effects of erosion and the hazard
of further erosion are very severe limitations for farm-
ing. Maintaining a permanent cover of grass, by seeding
and by regulation of mowing and grazing, is one suitable
system of management.

Capability unit IVe-9 (4a, 4/2a)

This unit consists of well-drained, moderately steep
and hilly soils of the Boyer, Menominee, Montealm, and
Spinks series. All these soils except the Menominee soil
have a moderately coarse textured subsoil. Menominee
soils are coarse textured to a depth of 18 to 42 inches and
medium textured to moderately fine textured below.
Boyer soils are underlain with stratified sand and gravel,
and the Montealm and Spinks soils with sand.

Fertility is low to moderately low. Runoff is rapid,
permeability generally is rapid to moderately rapid, and
the available water capacity is moderately low; conse-
quently, there is a shortage of moisture for crops n sum-
mer. These soils are easy to till, but in some places the
slopes are steep enough to limit the use of farm machin-
ery. The hazard of water erosion is very severe, and soil
blowing becomes a hazard if large acreages are tilled.

The use of these soils for crops is severely limited by
the hazard of erosion and the shortage of moisture. Small
grain, which matures early while the moisture supply is
still adequate, is better suited than other crops. Shallow-
rooted crops do not attain their optimum growth in dry
years.

Mirdmum tillage, stubble mulching, and stripcropping
help to reduce runoff and control erosion. Where the
slopes are not continuous and these practices are imprac-
tical, a cover of grass should be maintained. Overgrazing
of such areas allows gullying. Fertilizer and organic
matter are needed. In dry years when crops fail to
mature because of lack of moisture, heavy applications
of fertilizer may not be profitable.

Capability unit IVw-1 (Mc-a)

This unit consists of Spalding-Greenwood peats, a
complex of level, very poorly drained, dark-colored,
organic soils more than 42 inches thick.

These soils are very severely limited for the production
of crops, grass, or trees by a high water table and a very
strongly acid reaction. In their natural state, they are
covered with leatherleaf and sphagnum moss and are
suitable mainly for wildlife habitat. Blueberries are
grown commercially on small areas, and some peat moss
1s cut for marketing.

Capability unit IVw-2 (5b)

This unit consists of nearly level and gently sloping,
somewhat poorly drained, coarse-textured soils of the
Au Gres series. One of the two soils has coarse-textured
underlying material, and the other has medium-textured
to fine-textured underlying material.

These soils are excessively wet in spring because of a
seasonal high water table. They become droughty if the
water table is lowered by artificial drainage. Permeabil-
ity is vestricted in the soil that has the finer textured
underlying material. Runoff is slow, and water ponds
in depressions. The available water capacity is low, and
fertility is low. Tf drained the soils are easy to till.

The use of these soils for crops is very severely limited
by excessive wetness, low fertility, low available water
capacity, and a hazard of soil blowing.

Artificial drainage is difficult because the soil material
is sandy and trenches and ditches are likely to cave in.
Tile trenches need to be backfilled with porous material,
such as straw, topsoil, or grass, to keep the sandy mate-
rial from flowing into and plugging the drains. Since
the soils tend to become droughty, control of drainage
is needed to keep the moisture content at a level favor-
able for crops.

Maintaining fertility and the organic-matter content
is difficult because of the sandy texture. Applications of
lime benefit some crops. Applications of fertilizer are
beneficial if drainage is adequate, but heayvy applications
may not be profitable in dry years when crops fail to
mature because of lack of adequate moisture. Soil blow-
ing can be checked by stripcropping and the use of
windbreaks.

Capability unit IVw-4 (5¢)

This unit consists of level, poorly drained soils of the
Granby series. These soils have coarse-textured undexr-
lying material.

The water table is at or near the surface unless lowered
by artificial drainage. Permeability is rapid after drain-
age is improved. The available water capacity is low.
Fertility is low, and the organic-matter content is mod-
erately high. Most of the acreage is in depressions, where
frost 1s a hazard.

These soils are better suited to forage crops than to
cultivated crops, and little of the acreage is cultivated.
Excessive wetness, low fertility, and the frost hazard are
severe limitations. A few areas are used under intensive
management for the production of truck crops. The
selection of forage crops depends on the degree of
wetness.
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Capability unit I'WVw-5 (M/4c)

‘T'his unit consists of level, very poorly drained, organic
soils of the Adrian and Tawas series. The organic layers
in these soils range in thickness from 12 to 42 inches and
are underlain with sand.

Fertility is low. The water table is high unless lowered
by artificial drainage. The available water capacity is
high, permeability 1s rapid, and runoff is very slow to
ponded. Unless the water table is lowered, farm machin-
ery bogs down readily and all farming operations are
hampered. If the water table is lowered too much,
however, the soils become droughty and susceptible to
blowing.

Truck crops and sod can be grown on these soils if
the water level is controlled and frost damage is
prevented.

Through a system that includes dams and dikes, sub-
irrigation faecilities, and both tile drains and open
drains, the water table can be kept at a level that permits
optimum growth of crops but does not result in droughti-
ness and increased susceptibility to blowing nor cause
the organic soil material to settle. Grasses tolerate =
higher water table than specialty crops. When no crop
is being grown, the water table can be kept at a still
higher level, ag a precaution against settling. The hazard
of frost damage can be reduced by selecting frost-
resistant varieties, by planting where air drainage is
good, and by fertilizing heavily with potassium.

Low fertility, the hazard of soil blowing, and the
hazard of fire are other significant limitations of these
soils. Fertilizer is needed to make up for deficiencies in
phosphorus and potagsium and in micronutrients, in-
cluding manganese, boron, copper, molybdenum, and
zine. Blowing removes soil material and newly planted
seed, injures growing crops, and fills drainage ditches
with drifting soil material. It can be controlled by
compacting the surface, irrigating, striperopping, using
windbreaks; growing grain in buffer strips 2 to 3 feet
apart, and varying the level of the water table. Wind-
breaks, in addition to checking blowing, offer nesting
sites and cover for wildlife. Sprinkler irrigation, a com-
mon practice, reduces the hazard of soil blowing and
helps protect crops against frost damage, ag well as pro-
viding moisture for crops as needed.

Capability unit IVw-6 (M/mc)

This unit consists of level, very poorly drained, very
dark colored, organic soils of the Edwards and Warners
series. These soils are underlain with marl, the Edwards
soil at a depth of 12 to 42 inches and the Warners soil
at a depth of less than 12 inches.

Permeability varies because of differences in the
composition of the underlying marl. The available water
capacity is high. The water table is at the surface
at least part of the year unless lowered by artificial
drainage.

The suitability of these soils for cultivated crops
depends on the depth to marl, the feasibility of drainage,
and the severity of the frost hazard. Each area has to
be studied individually. Most areas of the Warners soil
cannot be drained, because the marl is so near the sur-
face and drainage outlets are lacking. The marl and the
alkaline reaction restrict the availability of plant nutri-

ents. Forage crops that tolerate wetness do moderately
well; the kinds to be grown depend on the degree of
wetness. Grazing should not be allowed when the soils
are wet.

Capability unit 1Vs—4 (5a, L-4a)

This unit is made up of well drained and moderately
well drained, level to gently sloping or undulating soils
of the Abscota and Chelsea series. These soils are coarse
textured to a depth of 42 inches or more. The Abscota
s0il is on bottom lands and is flooded occasionally.

Fertility is low. Very little water runs off, but perme-
ability is rapid, and the available water capacity is low;
consequently, the moisture supply In summer is not
usually adequate for optimum growth of crops.

A few areas of these soils are farmed; hay and oats
are the main crops. Low fertility, low available water
capacity, a hazard of soil blowing, and a flood hazard
are very severe limitations. Crops on these soils show
the effects of drought fairly soon. In extremely dry
years, corn and other shallow-rooted crops do not mature.
Crops that mature early in the season, before the stored
water is used up, are suitable. Forage crops grow well
early in the season but less well during the dry months
of summer.

Lime benefits many crops, especially legumes. Ferti-
lizer is also beneficial, but heavy applications may not
be profitable in dry years, because the lack of adequate
moisture may prevent crops from maturing. Minimum
tillage helps to limit the loss of moisture through evapo-
ration. Blowing is a hazard if the soils are tilled.

Capability unit VIe-2 (1L5a, 2.5a, 3a, {4a)

This unit consists of well-drained, moderately steep
and steep soils [(fig, 15)]of the Boyer, Lapeer, Marlette,
MeBride, Miami, Montealm, Morley, and Spinks series.
These soils range in texture from coarse to moderately
fine. They are slightly eroded to severely eroded.

Fertility ranges from low to high, and the available
water capacity from moderately low to high. Runoff is
rapid, and the erosion hazard is serious. The severely
eroded soils are in poor tilth and crust readily as
they dry.

The slope and the hazard of further erosion severely
limit the use of these soils for row crops and small
grains. The major management need is the maintenance
of a vegetative cover for protection against erosion. Pas-
ture and forage crops can be grown, but even these do
not grow well on the coarse-textured soils, because of
the lack of sufficient moisture in summer. Overgrazing
of pastures can cause erosion and gullying. Harvesting
forage crops is difficult because the slope hinders the
use of farm machinery.

Capability unit VIs-1 (5a)

This unit consists of Chelsea loamy sand, 6 to 12 per-
cent slopes, a well-drained soil that is coarse textured
throughout. This soil is slightly eroded.

Fertility is very low. The organic-matter content is
low and is quickly depleted by tillage. Permeability is
rapid, and the available water capacity is low. The soil
dries out quickly and is short of moisture in summer. It
is easy to till but erodes readily.
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Figure 15.—Typical soils of capability unit Vle-2. The slope and the severe risk of erosion make these soils unsuitable for row crops
and small grain.

Very low fertility, low available water capacity, and
the erosion hazard severely limit the use of this soil for
crops or pasture., Shallow-rooted crops are not suitable.
Pasture and forage plants erow well early in the season
but not during the dry months of smmmer. Permanent
vegetation provides protection against erosion, Trees help
to control erosion and also provide wildlife habitat.

Capability unit VIle-2 (L5a, 2.5a, 3a, 4a)

This unit consists of well-drained, steep and very steep
soils of the Boyver, Lapeer, Marlette, McBride, Miami,
Montealm, Morley, and Spinks series, and one miscella-
neous land type, Gullied land, loamy. In texture, these
soils range from coarse to fine. They are slightly eroded
to severely eroded.

These soils are droughty because water runs off very
rapidly and very little is absorbed and storved. The ero-
sion hazard is severe. The soils that are already eroded
have poor tilth and are even more susceptible to further
e1r'os1on.

Keeping these soils in grass or trees helps to check
erosion and gullying. Pastures dry up in summer and so
furnish only small amounts of forage. Overgrazing of
pastures encourages runofl and gullying.

Capability unit VIls-1 (5a)

This unit consists of one well-drained soil, Chelsea
loamy sand, 12 to 18 percent slopes, and one miscellaneous
land type, Gullied land, sandy. Both these mapping units
are mainly coarse textured.

Fertility is very low. The organic-matter content is
low, and it decreases rapidly if the soils arve tilled. The
available water capacity is low.

These soils are not suited to crops. Pastures dry up
quickly in summer and furnish only small amounts of
forage. Stones on the surface in some areas interfere with
or prevent tillage. The slope restricts the use of farm
machinery.

Capability unit VIIIs-1 (Sa)

This unit consists of Borrow pits, Gravel pits, and
Made land, none of which is suitable for farming. Some
Borrow pits and Gravel pits hold water and have possi-
bilities for recreational use. Most areas of Made land
liave been used for commercial or residential purposes.

Predicted Yields
shows the predicted average yields per acre

of the principal crops grown in the county, under pre-
vailing management and under improved management.
These predictions arve indicative of the relative produc-
tivity of the soils of the county.

The figures in columns A represent recorded yields
under prevailing management. At this level of manage-
ment, some legume-grass crops are included in the rota-
tion, but generally little consideration is given to the
suitability of the rotation for the soil; lime is applied,
but in many places in insuflicient amounts and not
according to recommendations based on soil tests; some
fertilizer is applied; poorly drained soils are cultivated
without being drained artificially, and partial crop fail-
ures caused by excess water are common;: and erosion
control and other management practices are not used to
the fullest advantage.
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TasLe 2.—Predicted average yields under two levels of management

Columns A show yields to be expeeted under management common in the county; eolumns B show yiclds that can be obtained under
improved management. Dashes indicate that the erop is not suited to the soil or is not ordinarily grown on it]

Soil

Abscota loamy sand________________________________
Adrian muek__._________

Alcona sandy Joam, 0 to 2 percent slopes__ ... :

Alcona sandy loam, 2 to 6 percent slopes_ - _____________
Alcona sandy loam, 6 to 12 percent slopes_ ..o ______.
Algansee sandy loam___ . __________________
Allendale loamy sand, 0 to 2 percent slopes_ ________ . ___
Allendalc loamy sand, 2 to 6 percent slopes_ . __________
Au Gres loamy sand, 0 to 6 percent slopes________
Au Gres loamy sand, loamy substratum, 0 to 2 percent

slopes_ . ;

Barry loam. .. _______ .
Belding sandy loam, 0 to 2 percent slopes_.____ .. __
Belding sandy loam, 2 to 6 percent slopes_._________ ____
Belding sandy loam, clay subsoil variant, 0 to 2 percent

slopes_ .
Belding sandy loam, clay subsoil variant, 2 to 6 percent

slopes__ o ___ . ____________.. [
Berville loam_.________ . ___________ . ____
Blount loam, 0 to 2 percent slopes___ ... ____.___________
Blount loam, 2 to 6 percent slopes_ . ___________________
Blount loam, 2 to 6 percent slopes, moderately eroded_ __ __ .
Borrow pits_________ . _______
Boyer loamy sand, 0 to 2 pereent slopes___._____________

Boyer loamy sand, 2 to 6 percent slopes_____.___________

Boyer loamy sand, 6 to 12 percent slopes. _______________ I

Boyer loamy sand, 12 to 18 percent slopes__.____________
Boyer loamy sand, 18 to 25 percent slopes_
Boyer loamy sand, 25 to 50 percent slopes_ . _______.____
Boyer sandy loam, 0 to 2 percent slopes__.____._________
Boyer sandy loam, 2 to 6 pereent slopes_ - _
Boyer sandy loam, 6 to 12 percent slopes____

Boyer sandy loam, 12 to 18 percent slopes____.. e

Brady loamy sand, 0 to 2 percent slopes___ ... _____
Brady loamy sand, 2 to 6 percent slopes__.____..________
Breckenridge sandy loam . ________________________
Brevort loamy sand.__________________________________
Brookstonloam._______ _ _____________________________
Capac fine sandy loam, 0 to 2 percent slopes___._________
Capac fine sandy loam, 2 to 6 pereent slopes_ ____________
Carlisle muek. .. _________________
Celina loam, 0 to 2 percent slopes___.____________________
Celina loam, 2 to 6 percent slopes_______________________
Celina loam, 2 to 6 percent slopes, moderately eroded_____
Cerescoloam____________________________ " ___________
Chelsca loamy sand, 0 to 6 percent slopes___ .
Chclsea loamy sand, 6 to 12 percent slopes___.____________
Chelsea loamy sand, 12 to 18 percent slopes______________
Cohoetah loam___ . ________ . __ . _______
Colwood loam_____ .. ____________________
Conover loam, 0 to 2 percent slopes.
Conover loam, 2 to 6 pereent slope
Del Rey silt loam, 0 to 2 percent slopes_____.___________
Del Rey silt loam, 2 to 6 percent slopes_______ e
Dryden sandy loam, 0 to 2 percent slopes________________
Dryden sandy loam, 2 to 6 percent slopes____.___________
Edwards muck____ . ____________ ____ .
Fabius-Wasepi sandy loams, 0 to 2 percent slopes_________
Fabius-Wasepi sandy loams, 2 to 6 percent slopes__.______
Fox sandy loam, 0 to 2 percent slopes___________________
Fox sandy loam, 2 to 6 percent slopes__.________________
Fox sandy loam, 6 to 12 percent slopes, moderately croded._ _
Gilford sandy loam_____._______ e
Glendora loam _______.___ U e
Granby loamy sand___ . ____._______
Granby loam__ . ___________

Gravel pits_ . ______ .. o

Corn Corn Oats Wheat Alfalfa or alfalfa-
(grain) (silage) brome hay
A B A B A B A B A B
B, Bu. Tons Tons Bu. Bu Bu. Bu. Tons Tons
50 90 9 16 |||
45 85 8 14 . 65 30 40 2.2 3.5
45 85 8 14 45 65 30 40 2.2 3.5
40 &0 7 13 40 60 25 35 2.2 3.5
40 65 6 10 35 60 22 45 2.0 3.5
40 65 6 10 35 60 22 45 2.0 3.5
25 45 4 7 20 40 16 25 1.3 2.1
25 45 4 7 20 40 16 25 1.3 2.1
50 80 7 14 45 70 25 45 1.5 3.5
50 85 9 14 45 70 30 50 2.2 4.0
50 85 9 14 45 70 30 50 2.2 4.0
50 75 7 13 45 68 25 40 2.2 3.5
50 75 7 13 45 68 25 40 2.2 3.5
50 80 7 14 45 70 25 45 1.5 3.5
65 90 12 15 50 80 35 45 2.2 4.2
65 90 12 15 50 30 35 45 2.2 4.2
55 80 10 3 45 75 33 45 2.2 3.8
2.0 3.0
2.0 3.0
2.0 3.0
2.0 3.0
40 % / 7 ; 2.0 3.0
40 7] \ 5 2.0 3.0
| 35 | 5 5 | , 50 55| 20 35| 2.0 | 3.0
32 | 60 5 ] 10 25 | 50 | 18 | 30 | 2.0 | 3.0
30 | 80 81 121 45| 60| 25 40 2.0 | 3.0
50 ‘ 80 8 12 45 60 | 25 40| 2.0 3.0
500 80| 7| 14| 45| 70| 25| 4 15| 3.5
25 65 4 10 25 45 15 3 1.2 ‘ 2.2
60 110 11 18 50 80 3 55 ‘ 2.5 | 5.0
65 100 12 17 55 80 35 55 | 2.7 | 5.0
65 100 12 17 55 80 35 55 2.7 5.0
60 110 11 18 1.1 e i (s
55 95 9 16 55 75 35 45 3.0 4.5
55 95 9 16 55 75 35 45 3.0 4.5
50 90 8 15 50 70 30 40 2.3 3.5
25 40 4 7 18 35 13 22 1.2, 2.0
________________________________________________ 1.2 2.0
50 110 7 18 50 80 30 55 2.5 5.0
60 100 11 17 55 80 35 55 2.7 5 0
60 100 11 17 55 80 35 55 2.7 5.0
50 90 9 15 50 80 35 45 2.2 4. 2
50 90 9 15 50 80 35 45 2.2 4.2
45 85 8 14 45 65 30 40 2.5 4.0
45 85 8 14 45 65 30 40 2.5 4.0
50 90 9 15 |
50 80 8 12 45 60 25 40 2.0 3.0
50 80 8 12 45 60 25 40 2.0 3.0
30 83 9 14 45 70 30 40 2.5 4.0
50 85 9 14 45 70 3 40 2.5 4.0
45 80 8 13 40 65 25 35 2.2 3.5
40 75 6 12 35 50 22 35 1.8 3.0
25 65 4 10 25 45 15 30 1.2 2.2
40 75 6 12 35 50 22 35 1.8 3.0
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TasLE 2.-—Predicted average yields under two levels of management—Continued

i
Corn | Corn Oats | Wheat Alfalfa or alfalfa-
(grain) (silage) brome hay
Soil - o N e
A | B A B A B A B A d B
Bu. By Tons Tons Bu Bu By
Gullied land, sandy_-- .- ____. SR [ IO SR (RSP FEUPOINS PR I
Gullied land, loamy. ... __.__ S [EURURUENIY FRURSUURTN SRNEURUNPNN IRUPRUPIIY IO I
Houghton muek - 60 1 110 10 18 | - - e
Hoytville silt loam____._____._ 35 90 7 15 40 70 25 40 1.5
Hovtvﬂle silty eclay loam 30 90 7 15 40 70 25 40 1.5
Tosco loamy sand, 0 to 2 percent slopes.__ ..o ... 40 65 6 10 35 60 22 45 2.0
Kibbie loam, 0 Lo 2 percent slopes._ _ . ... 55 95 9 16 55 80 35 55 2.8
Kibbie loam, 2 to 6 percent slopes. ... .. 55 95 9 16 55 80 35 55 2.8
Lapeer &@nd§ loam, 0 to 2 percent slopes 45 85 8 14 45 65 3 40 2.5
Lapeer sandy Iomm 2 to 6 pereent slopes_ ... 45 85 8 14 45 65 30 40 2.5
Lapeer qandy loam, 2 to 6 percent slopes, moderately
eroded . e 45 85 8 14 45 65 3 40 2.5
Lapcer sandy loam, 6 to 12 percent slopes__ ... ... 40 80 7 14 40 60 25 35 22
Lapeer scmdy loam, 6 to 12 percent slopes, modcrately
eroded . oo 40 80 7 14 40 60 25 35 2.2 3.5
Lapeer sandy loam, 6 to 12 percent slopes, severcly
eroded . e 35 60 6 10 35 55 20 30 1.8 3.0
Lapeer sandy loam, 12 to 18 percent slopes, modemtely
eroded - o - 35 70 6 12 35 55 20 30 1.8 3.0
Lapeer sandy loam, 12 to 18 percent slopes, severely
eroded _ _ e e [P [N IS SR PR PR UOUo) [
Lapecr sandy loam, 18 to 25 percent slopgs, moderately
eroded _ - .o S I P PP SRR FEUUREROUN DRV RPN FEOUPRRUY) R
Lapcer sandy loam, 18 to 25 per cent slopes, scverely
eroded . SRR I [ SURRRUSUUUNS R IR PRSI NSRS B R
Lapeer sandy loam, 25 to 60 percent slopes_ ..l [N INURRURURUS IO RSSO SRS JEp P S
Lenawee silty clay loam _ ... ____ .. 50 100 9 17 45 80 30 55 2.0 50
Tinwood muek - - e 60 90 10 15 | I P
Locke sandy loam, 0 to 2 percent SOPOS | 55 90 9 15 50 70 30 50 2.2 4.0
Locke sandy loam, 2 to 6 percent slopes.... SO B 1 ‘ 90 9 15 50 70 30 50 2.2 4.0
Lupton muck oo | 60, 110 11 18 Lo e e e
Macomb sandy loam, 0 to 2 poru‘m sloy e 55 90 9 15 50 70 30 50 2.2 4.0
Macomb sandy loam, 2 to 6 percent slopes...__.. .~ 55 90 9 15 50 70 30 50 2.2 4.0
Made land_ - N I (U POV PEEUUP ISUUEROY P S DU (S
Mancelona loamy sand, moderately fine s ub\tratum, 0to 6
pereent slopes_ __ . 35 65 6 11 30 50 25 40 2.0 3.0
Mancclona loamy sand, moder atelv fine substratum, 6 to 12 B .
pereent gIope% moderatoly eroded. 3 60 5 10 27 45 20 33 2.0 3. Q
Marlette sandy loam, 0 to 2 pereent slope%,__ﬁ,, S 55 95 9 16 55 75 35 45 3.0 4.5
Marlette sandy loam, 2 to 6 percent slopes__.._ 55 95 9 16 55 75 35 45 3.0 4.5
Marlette sandy loam, 2 to 6 pereent slopes, moduatelv _
eroded e 50 90 8 15 50 70 32 40 3.0 4.5
Marlette mndv loam, 6 to 12 pereent slopes____ - 45 85 7 14 45 70 30 40 3.0 4.0
Marlette sandy loam, 6 to 12 percent &lopes moduatoly
eroded e 40 75 6 12 40 65 25 35 2.3 3.5
Marlette sandy loam, 6 to 12 p(,rgent slopes, severcly eroded. 30 50 4 8 25 50 20 30 2.0 3.0
Marlette sandy loam, 12 to 18 percent slopes, moderately "o
eroded s 35 70 6 12 35 60 22 33 2.3 3. 5
Marlette sandy loam, 12 to 18 pmcent slopes, severcly
eroded o e USSR FEUE e e
Marlette sandy loam, 18 to 25 percent %Iopes, Inodomtelv
eroded e T O RS RN SR ISP S REUUUNPIRNON ISPEEDUPRN RS Rppps
\/Ial“lcdtté sandy loam, 25 to 60 percent slopes, modomtol}
eroded_ e [ U TR AU S SRR PO VPRSP, i e
Matherton loam, 0 to 2 percent slopes._ ... ... 55 90 9 15 50 70 30 50 2.2 4.0
Matherton lo@m, 2 to 6 percent slopes____ . ... 55 90 9 15 50 70 30 50 ? 2 4) 0
MecBride loamy sand, 2 to 6 percent slopes_.__.. ... .. 35 65 6 11 30 50 25 40 2.0 3.0
MeBride loamy mnd 2 to 6 percent slopes, modcrately .
eroded e 35 65 6 11 3 50 25 40 2.0 3.0
MeBride loamy sand, 6 to 12 pereent slopes, moderately .
Crodeq . o e 32 60 5 10 27 45 20 35 1.8 2.8
MecBride sandy loam, 0 to 2 pereent slopes_ ... 45 85 8 14 45 65 30 40 2.5 4.0
MecBride sandy loam, 2 to 6 percent slopes___. .. ___ 45 85 8 14 45 65 30 40 2.5 4.0
McBride sandy Ioam 2 to 6 percent slopes, moderately .
ovoded 45 85 8 14 45 65 30 40 2.1 4.0
MeBride sandy loam, 6 to 12 percent slopes_ ... 40 80 7 14 40 60 25 35 2.2 3.5
MeBride sandy loam 6 to 12 percent slopes, moderately _ _ o -
er0d e 40 30 7 14 40 60 25 35 2.2 5.9
MecBride sandy loam, 6 to 12 percent slopes, severely | )
ovoded_ | 351 60 6. 10| 35 55, 20| 30 L8 3.0
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TavLe 2.—Predicted average yields under two levels of management—Continued

\
Jorn Corn Oats Wheat Alfalfa or alfalfa-
(grain) (silage) brome hay
Soil - _ _
A B A B A B A B3 A B
Bu. Bu. Tons Tons Bu. Bu. By. DBu. Tons Tons

MeDBride sandy loam, 12 to I8 percent slopes_....______ __ 35 70 12 35 55 20 30 1.8 :
MeBride sandy loam, 12 to 18 pereent slopes, moderately

eroded._.______ . ... 35 70 6 12 35 55 20 30 1.8 3.0
MeBride sandy loam, 12 to 18 pereent slopes, severely

evoded____ . . ________.. U I I _ SR P P B I _ , o
MeBride sandy loam, 18 to 25 percent slopes, moderately

eroded__________________. __. el U A P IS e S o
MeBride sandy loam, 25 to 60 pereent slopes..______ [ B s [ (R I P SR S S
Menominee loamy sand, 0 to 2 pereent slopes______ 30 65 5 10 35 50 21 30 1.3 2.0
Menominec loamy sand, 2 to 6 pereent slopes_ .o ____. . __ 30 65 5 10 35 50 21 30 1.3 2.0
Menominee loamy sand, 6 to 12 pereent slopes. ______ 27 60 4 10 18 B 12 25 1.3 2.0
Menominee loamy sand, 12 to 18 pereent slopes__ . ____ 24 55 4 9 15 28 10 23 1.3 2.0
Metamora sandy loam, 0 to 2 percent slopes_ ____ . _____ 50 85 9 14 45 70 30 50 2.2 4.0
Moctamora sandy loam, 2 to 6 percent slopes, 50 85 9 14 45 70 30 50 2.2 4.0
Miami loam, 2 to 6 percent slopes i) 95 9 16 55 75 35 45 3.0 4.5
Miami loam, 2 to 6 percent slopes, moderately eroded__ . _ 50 90 8 15 50 70 By 40 3.0 4.0
Miami loam, 6 to 12 pereent slopes_ ________________ 45 85 7 14 45 70 30 40 3.0 4.0
Miami loam, 6 to 12 pereent slopes, moderately croded._.__ 40 75 6 12 40 65 25 35 2.3 3.5
Miami loam, 12 to 18 percent slopes_ - .. _____ e 35 70 6 12 35 60 22 33 2.3 3.5
Miami loam, 12 to 18 percent slopes, modcrately eroded.. . . 30 60 5 10 32 55 20 5 2.3 3.5
Miami loam, 18 to 25 percent slopes_ . _______ e R I - B [
Miami loam, 18 to 25 pereent slopes, moderately eroded___|_____ | |~ - U R . B
Miami loam, 25 to 60 percent slopes_ ______.________ S DO U R ) P [ ool .
Miami loam, 25 to 60 percent slopes, moderately eroded___j_____ . ____| ____|._____ [ (Y I [ P _ -
Miami clay loam, 6 to 12 percent slopes, severely eroded 9 25 50 20 30 2.0 3.0
Miami clay loam, 12 to 18 pereent slopes, severely eroded__ |t 1 S e S P
Miami clay loam, 18 to 25 pereent slopes, severely eroded. oo ___| . - N R R - L
Miami clay loam, 25 to 60 percent slopes, severely eroded ._|_____.| . ___ - T ) PN S P
Montealm loamy sand, 0 to 2 percent slopes__ . _____ - 35 65 6 11 30 50 25 40 2.0 3.0
Montcalm loamy sand, 2 to 6 percent slopes___ .. 35 65 6 11 3 50 25 40 2.0 3.0
Montecalm loamy sand, 6 to 12 percent slopes____ . __ 32 60 5 10 27 45 20 35 2.0 3.0
Montealm loamy sand, 12 to 18 pereent slopes_ - ___ . ___ 3 55 5 9 24 40 18 30 1.8 2.5
Montealm loamy sand, 18 to 25 pereent slopes_ ___.._____|._____| . _____ [P R S - e
Montecalm Joamy sand, 25 to 50 pereent slopes.. .. ______ S SO - -
Montealm sandy loam, 0 to 2 percent slopes_______ 40 70 7 12 32 60 25 40 2.0 3.0
Montealm sandy loam, 2 to 6 percent slopes_ .. ______. 40 70 7 12 3 60 25 40 2.0 3.0
Morley loam, 2 to 6 percent slopes__..______. 50 75 9 12 50 70 30 45 2.2 3.5
Morley loam, 2 to 6 percent slopes, moderately 45 70 8 11 45 68 28 42 2.2 3.5
Morley loam, 6 to 12 percent slopes________ . ___________ 45 70 8 11 45 68 28 42 2.0 3.0
Morlcy loam, 6 to 12 percent slopes, moderately eroded.. _ _ 40 65 7 10 38 65 25 40 1.8 1 2.5
Morley loam, 12 to 18 percent slopes, moderately croded.. || . __ [ES 35 60 22 3 1.5 2.2
Morley clay loam, 6 to 12 pereent slopes, severcly eroded_ | _. . _ [ - 25 40 15 25 1.3 1.8
Morley clay loam, 12 to 18 pereent slopes, severcly eroded_ ... ________ | ||| R 1.3 1.8
Morley clay loam, 18 to 25 percent slopes, severely eroded. _|____ .. N D DU P OO O O SN M
Munuscong sandy loam_ __________ 30 70 5 12 35 50 25 35 1.5 3.0
Musscy-Gilford sandy loams 40 75 6 12 35 50 22 35 1.8 3.0
Nappanee loam, 0 to 2 pereent slopes_ ... 35 80 7 13 40 H5 25 35 1.7 . 3.5
Nappanee loam, 2 to 6 percent slopes___________ e 35 80 7 13 40 55 25 35 1.7 3.5
Nappanee silty clay loam, 0 to 2 percent slopes__.________ 35 80 7 13 40 55 25 35 1.5 3.0
Nappanee silty clay loam, 2 to 6 percent slopes, moderately ‘

eroded . __ . __ .. ___ .. ... 28 60 5 9] 30 | 50 28 30 1.0 | 2.5
Oshtemo sandy loam, 0 to 2 percent slopes___ ... _____ 40 70 7 12 35 1 60 25 40 [ 2.0 ‘ 3.0
Oshtemo sandy loam, 2 to 6 pereent slopes__. . - 40 70 7 12 35 60 25 ‘ 40 2.0 3.0
Oshtemo sandy loam, 6 to 12 percent slopes_. .. ______.__ _ 35 65 5 11 ‘ 30 35 ‘ 20 | 35 ‘ 2.0 3.0
Owosso sandy loam, 0 to 2 percent slopes___ . _____ 45 85 8 14 ! 45 | 65 | 30 40 ‘ 2.2 3.5
Owosso sandy loam, 2 to 6 percent slopes._ I 45 85 8 14 45 65 ‘ 30 | 40 2.2 3.5
Owosso sandy loam, 6 to 12 pereent slopes_.______ . 40 75 7 12 40 60 27 35 ‘ 2.2 ‘ 3.5
Owosso sandy loam, 6 to 12 percent slopes, moderately ‘ i

eroded . _._____. . ____ . ____ ... ________ . 40 75 7 12 40 60 | 27 35 2.2 1 3.5
Paulding elay_ ... _____ . _____ . .. 25 60 4 9 30 50 ‘ 20 35 1.2 2.8
Pewamoloam__..____ __ _ _ ______ _______ 50 100 9 17 45 80 . 30 45 2.0 [ 3.8
Pewamo elay loam - ______ 45 90 8 15 40 80 25 45 2.0 3.8
Pinconning loamy sand__ . ______.______ 25 65 4 10 25 45 15 30 1.2 2.2
Ritcher sandy loam, 0 to 2 percent slopes.______ 55 85 9 13 45 65 30 45 2.0 3.5
Richter sandy loam, 2 to 6 percent slopes____ ... ___ 55 83 9 13 45 65 30 45 2.0 3.5
Roselms eclay loam, 0 to 2 percent slopes_________________ 27 50 5 8 321 50 22 ‘ 35 1.5 3.0
Roselms clay loam, 2 to 6 percent slopes______________ .. 271 B0 5] 8 321 50 22 331 1.5 | 3.0
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TABLE 2.—DPredicted average yields under two levels of management—Continued

Corn Corn Oats Wheat Alfalfa or alfalfa-
(grain) (silage) brome hay
Soil o o
A B A B A B A B A B
Bu. Bu. Tons Tons Bu. Bis. Bu. By, Tons Tons
Roselms clay loam, 2 to 6 pereent slopes, moderately
eroded_. .. 25 45 4 8 30 50 20 35 1.2 2.8
St. Clair silty clay loam, 2 to 6 percent slopes, moderate
eroded______________ I . 32 65 6 10 38 60 25 35 2.0 3.0
St. Clair silty clay loam, 6 to 12 percent slopes, moderately
croded__ 3 65 6 10 35 60 20 35 1.8 2.5
Sebewa loamm e 35 80 7 14 45 70 25 45 2.0 3.5
Sigson very fine sandy loam, 2 to 6 percentslopes. .- 55 95 9 16 55 75 35 45 3.0 4.5
Sisson very fine sandy loam, 2 to 6 percent slopes, moder-
ately eroded __ . _________ [ e 50 90 8 15 50 70 32 40 3.0 4.5
Sigson very fine sandy loam, 6 to 12 pereent slopes_ - ____ 45 85 7 14 45 70 30 40 3.0 4.0
Sisson very fine sandy loam, 6 to 12 pereent slopes, moder-
ately eroded__ ... B 40 75 6 12 40 65 25 35 2.3 3.5
Sloan loam _ . I o I I I S o -
Spalding-Greenwood peats___________ . RN FERURURN BN DU [ IR I U B USRI I .
Spinks loamy sand, 0 to 2 pereent slopes_ 30 HO 5 8 30 50 20 30 1.2 2.3
Spinks loamy sand, 2 to 6 percent slopes.. .- . _____. 30 55 B) 8 30 50 20 30 1.2 2.3
Spinks loamy sand, 6 to 12 pereent slopes. - - ... ... __ 27 50 4 7 25 45 18 25 1.0 2.0
Spinks loamy sand, 12 to 18 percent slopes_ - ... 24 45 4 7 20 40 15 20 8 1.8
Spinks loamy sand, 18 to 25 percent slopes_ _ _ SRS IR, I [ P P 0N I PR PR
Spinks loamy sand, 25 to 50 percent slopes.. .. _ . __|______ T P SR PR FUUURUURS PR S
Tawas muek .. 50 95 9 B DO P I
Tedrow loamy sand, 0 to 2 percent___ ... _.________. B 25 50 4 8 25 45 20 30 1.2 2. .
Tedrow loamy sand, 2 to 6 percent slopes.. ... _..._______ 25 50 4 8 25 45 20 30 1.2 2.2
Tonkey finesandy loam__ . ___ . ___ 55 95 7 16 45 70 25 45 1.5 3.5
Tuscola very fine sandy loam, 0 to 2 percent slopes_ ... 55 95 9 16 55 75 35 45 3.0 4.5
Tuscola very fine sandy loam, 2 to 6 pereent slopes__._ .. __ 55 95 9 16 55 75 35 45 3.0 4.5
Ubly sandy loam, 0 to 2 percent slopes.__ . ___ I 45 85 8 14 45 65 30 40 2.2 3.5
Ubly sandy loam, 2 to 6 percent slopes_______ ... ____. 45 85 8 14 45 65 30 40 2.2 3.5
Warners muck andmarl____________ . ___ S [ N SRR R P S I
Wascpi loamy sand, 0 to 2 percent slopes____ ... ___ . 50 80 8 12 5 60 25 40 2.0 3. 0
Wasepi loamy sand, 2 to 6 percent slopes_ . . ____.._ 50 80 8 12 45 60 25 40 2.0 3.0
Willette muck. . ___________ .. i 50 95 9 17 |- N SR PR P

The figures in columns B represent yields obtained
under improved management, which includes most of
the following: suitable crop rotations, in which the
proper proportion of row crops to legume-grass crops is
maintained ; such measures as are needed to control water
erosion and soil blowing (contour tillage, striperopping,
minimum tillage, and return of crop residues, for exam-
ple) ; 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
improved varieties of crops and of high-quality seed;
control of weeds, diseases, and insects; suitable and well-
timed tillage and harvesting; utilization of cover crops,
crop residues, and manure to Improve soll 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 conditions are somewhat higher.
Irrigation is not considered a part of improved manage-
ment, because it is little used except in the production
of truck crops and fruit.

Woodland *

At one time, Lapeer County was almost entirely
covered with forest. In the northern part of the county,
northern hardwoods and pine grew on uplands and ter-
races and almost pure stands of hardwoods grew in the
low, wet areas. In the southern part, central hardwoods
predominated and scattered pine grew on uplands.
White-cedar, balsam fir, and tamarack grew in wet bogs.

All of the woodland in the county has been cut over.
Cuiting began about 1865 and continued until about
1880. At first most of the cutting was for lumber, but
later the remaining timber was cut and the stumps
removed to make farmland.

At present, about 66,500 acres, nearly 16 percent of
the county, is woodland. Part of the growing stock is
sawtimber, and part is pole timber. Nearly 60 percent of
the woodland consists of farm woodlots. The rest is
State owned or is in residential holdings. The woodland
acreage 1s expected to increase.

1 RoNALD WILsoN, woodland conservationist, Soil Conservation
Service, helped prepare this section.



86 SOIL SURVEY

Woodland is scattered throughout the county, but the
largest areas are in soil associations 3 3, 11, and 12 (see the
Weneml soil map). Wood products are not a major source
of income for farmers, but in recent vears aspen has heen
harvested for pulp and about 525 acres has been planted
to conifers, some for Christmas trees and some for future
timber.

Of the farin woodland acreage, more than 60 percent
is not used for pasture and is under some form of wood-
land management. The rest is used for pasture and shows
the results of abuse and neglect. Heavy cutting, high
grading, and continuous grazing have depleted the grow-
mg stock of the more v: aluable species and left only culls
and low-value species on soils that could produce” excel-
lent timber. Woodland conservation practices can, in
time, restore such woodlands to productivity. Protection
from grazing, the killing of culls, and the removal and
use of the low-value species are among the practices
needed. Ielp in developing a woodland management
program can be obtained “from the district fore\ter
Mlchlgan Department of Conservation, or from a repre-
sentative of the local Soil Conservation District.

Woodland suitability groups

To assist owners and managers in planning woodland
management, the soils of Lapeer County are grouped
into 14 woodland suita wbility groups. Each group consists
of soils that are similar in potential productivity, in
requirements for conservation practices, and in response
to woodland management. Made land, Gravel pits, and
Borrow pits are ot placed in Woodhnd suitability
groups; woodland management of these small areas
roquires individual study.

Each woodland suitability group is identified by a
letter of the alphabet. The grouping is on a statewide
basis, and not all the groups in the system are repre-
sented in Lapeer County; consequently, the groups
described here are not lettered consecutively.

The description of each Oroup gives information about
the pertinent properties of the soils, the major limita-
tions, potential productivity for the major species, and
selection of species for planting or for favored manage-
ment. The major limitations, which are rated s7zght
moderate, or severe for each group, are seedling mortal-
ity, plant competition, equpment hmltfmon, erosion
hazard, and windthrow hazard.

Seedling mortality—Unfavorable soil properties pre-
vent the survival of some healthy natural or properly
planted seedlings. A high water table, extreme acidity,
droughtiness, and a high soil temperature are some of
the properties that kill %ecdhngs,

A seedling mortality rating of slight indicates that
losses mdmau - do not exceed 25 pelcent of the planted
stock. A mtmo of moderate indicates that losses are
between 25 and 50 percent. A rating of severe indicates
that more than 50 percent of the p]‘mtcd stock 1s likely
to die.

Plant competition—When a site has been disturbed by
fire, logging, or other causes, undesirable kinds of meh,
trees, gmsses, or other plants may invade. This competing
vegetation hinders or prevents the establishment of a
stand of trees of the desired specles.

A plant competition rating of slight indicates that
competition does not prcvenf the rgesmbhshment of a

stand by natural means or interfere with the growth of
planted seedlings. A rating of moderate indicates that
competition delay% the reestablishment of a stand of the
desired species, by natural methods or b\' planting, but
does not prevent the eventual development of a fully
stocked stand. A rating of severe indicates that compe-
tition prevents the reestablishiment of a woodland stand,
by natural means or by planting, unless intensive site
preparation measures and effective control practices are
usged.

Equipment  limitation—Poor drainage, unfavorable
texture, strong slopes, and stoniness are among the soil
characteristics that can restrict or prohibit the use of
equipment commonly used in managing woodland and
in harvesting trees. Different soils require different kinds
of eqmpment different methods of operation, or different
seasons of use.

An equipment limitation rating of slight indicates that
all equipment normally used can be operated without
restrictions. A rating of moderate indicates that some
restrictions exist for some types of equipment or that
seasonal wetness limits the use of equipment for 1 to 3
months a year. A rating of severe indicates that special
equipment. is needed or that seasonal wetness limits the
use of equipment for more than 3 months a year, and
that the use of equipment damages the structure and
stability of the soil and injures tree Toots.

Erosion hazard—Erosion can be controlled by using
appropriate techniques in management and by using care
in the construction and maintenance of roadb, tmlls, and
landings.

An erosion hazard rating of slight indicates that the
soils are level or nearly so and that all operations can be
carried out with minimum erosion control practices. A
rating of moderate indicates that it is advisable to work
on the contour and to limit the use of equipment in other
ways. A rating of severe indicates that intensive measures
are needed to control erosion.

Windthrow hazard.—Soil characteristics affect the de-
velopment of tree roots, and root, development determines
the resistance of a tree to the force of the wind.

A windthrow hazard rating of slight indicates that
trees are not likely to be blown down b) commonly occur-
ring winds. A rating of moderate indicates that some
frees are likely to be blown down when the soil is unusu-
ally wet or the wind velocity is unusually high. A rating
of severe indicates that adequate root developmcm is
prevented by a high water table, a pan, or some other
unfavorable cl'mractcristic, and that many trees probably
will be blown down.

Potential productivity—The ratings of potential pro-
ductivity used in the descriptions of the woodland suita-
bility groups indicate average annual growth. They can
be translated into terms of hoard feet per acre or cords
per acre, as follows: Very high, more than 325 board
feet or more than 1.5 cords; high, 300 board feet or
1 cord; me(l?'um, 240 board feet or 0.8 cord; low, 160
board feet or 0.3 cord ; and very low, less than 125 board
board feet or less than 0.1 cord.

Species priority—The suggestions for species to be
preferred for planting and species to be favored in
managing the natural stands are based on the suitability
of the soils for the different species and the relative
commercial value of the suitable species. Disease and
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insect hazards are not taken into account. The species are
named in the order of preference.

WOODLAND SUITABILITY GROUP A

This group consists of moderately well drained to well
drained, level to steep soils of the Alcona and McBride
series. The McBride soils have a fragipan that can
inhibit the growth of roots.

Permeability of these soils is moderate. The available
water capacity is moderate. Aeration is generally good
but is restricted within the fragipan and during the wet
months in spring and fall. Fertility is medium.

The Iimitations of these soils for the production
of trees are rated as follows: Seedling mortality,
slight; plant competition, moderate; equipment limita-
tion, slight; erosion hazard, slight to moderate; wind-
throw hazard, slight.

These limitations do not prevent or significantly delay
the reestablishment of well-stocked stands of desirable
species. Stands can be ecstablished either by planting or
by natural regeneration. Where the slope is more than
6 percent, it is advisable to run roads and trails on the
contour, to plant on the contour, and to operate logging
equipment, on the contour. Where the slope exceeds 18
percent, the use of equipment is limited to some extent,
and planting must be done by hand.

Potential productivity is high for pine and also for
aspen, oak, and other hardwoods. White pine, red pine,
and white spruce are the species to be preferved for
planting. Sugar maple, white pine, red pine, and bass-
wood are the species to be favored in the natural stands.

WOODLAND SUITABILITY GROUP B

This group consists of moderately well drained to well
drained, gently sloping to moderately steep soils of the
Morley and St. Clair series.

Permeability of these soils is moderately slow to very
slow. Iixcept for the soils that are severely eroded, aera-
tion is fair, the available water capacity is high, and
fertility is moderately high. The severely eroded soils
have impaired aeration and reduced available water
capacity.

The limitations of these soils for the production of
trees are rated as follows: Seedling mortality, moderate
to severe; plant competition, moderate to severe; equip-
ment limitation, moderate; erosion hazard, moderate;
windthrow hazard, slight.

The effects of these limitations are moderately serious.
So many natural seedlings may be lost that planting will
be necessary to restock the stands. Plant competition
delays and ean possibly prevent the establishment of
adequate stands of desirable species. Chemical or mechan-
ical treatment or special site preparation may be needed
to control the competing vegetation so that seedlings can
get established. The use of equipment is limited where
the slope exceeds 18 percent. On the lesser slopes, wetness
restricts the use of equipment for as much as 3 months
out of the year. Careless use of equipment can damage
tree roots. For control of erosion, 1t 18 advisable to run
roads and trails on the contour, to plant on the contour,
and to operate logging equipment on the contour. Wind-
throw is a significant hazard ouly in open stands.

Potential productivity is low for pine but medium for
aspen, oak, and other hardwoods. Norway spruce and

white spruce, neither of which occurs in the natural
stands, are the species to be preferred for planting. White
pine can be planted where the soils are not severely
eroded. Both red pine and white pine are subject to insect
infestation. Red oak, white oak, sugar maple, and bass-
wood are the species to be favored in the natural stands.

WOODLAND SUITABILITY GROUP C

This group consists of moderately well drained to well
drained, level to moderately steep soils of the Mancelona
and Menominee series.

Permeability is rapid in the upper part of these soils
and moderately slow in the lower part. The available
water capacity is moderate. Aeration is good. Fertility
is moderately low.

The limitations of these soils for the production of
trees are rated as follows: Seedling mortality, slight;
plant competition, slight; equipment limitation, slight;
erogion hazard, slight to moderate; windthrow hazard,
slight.

These limitations do not prevent, or significantly delay
the establishment of well-stocked stands of desirable
species, either by planting or by natural seeding.
Droughtiness is a hazard in some areas in dry years.
Tnsects and diseases, although not serious hazards, pre-
sent some management problems. Because of the slight
to moderate risk of erosion, roads and trails should be
run on the contour and equipment should be operated on
the contour.

Potential productivity is high for pine, medium for
agpen, low to medium for oak, and medium for other
hardwoods. White pine, red pine, and white spruce are
the species to be preferred for planting. Red pine, sugar
maple, and white pine are the species to be favored in
the natural stands.

WOODLAND SUITABILITY GROUP D

This group consists of moderately well drained to well
drained, level to very steep, uneroded to severely eroded
soils of the Celina, Marlette, and Miami series and one
land type, Gullied land, loamy.

Permeability of these soils is moderately slow. Fertility
is high. The tmeroded soils have a high available water
capacity and fair aeration. The moderately and severely
eroded ‘soils have a lower available water capacity than
the uneroded ones and also are less well aerated, have
poorer tilth and less favorable texture, and are subject
to heavier runoff.

The limitations of these soils for the production of
trees are rated as follows: Seedling mortality, slight;
plant competition, moderate; equipment limitation, slight
to severe; erosion hazard, moderate; windthrow hazard,
slight.

These limitations do not prevent the establishment of
adequate stands of desirable species, but the moderate
degree of plant competition delays it somewhat. Some
seedlings may have to be replaced unless competing vege-
tation is controlled either by chemical or mechanical
methods or by special site preparation practices. Where
the slope is more than 6 percent, it is advisable to run
roads and trails on the contour and to operate logging
equipment on the contour. The equipment limitation is
sienificant only where the slope is more than 18 percent.
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Potential productivity is low for pine, high for spruce,
very high for aspen, and very high for oak and other
hardwoods. White spruce and Novrway spruce, neither
of which occurs in the natural stands, are the species to
be preferred for planting. White pine can be planted
where the soils are not severely eroded, but the economic
feasibility of growing pine on these soils is questionable.
Red oak, white oak, and white ash are the species to be
favored in the natural stands.

WOODLAND SUITABILITY GROUP E

This group consists of well-drained, level to very steep
soils of the Chelsea and Spinks series and one land type,
Gullied land, sandy.

Permeability of these soils is moderately rapid to
rapid, aeration is good, the available water capacity is
low to moderately low, and fertility is very low to low.

The limitations of these soils for the production of
trees are rated as follows: Seedling mortality, slight;
plant competition, slight; equipment limitation, slight to
severe; erosion hazard, slight to moderate; windthrow
hazard, slight.

These limitations do not prevent or significantly delay
the establishment of adequate stands of desirable species,
either by planting or by natural seeding. The limitation
on the use of equipment results from steep slopes and
sandy texture. Building roads and trails on the contour
makes it possible to use equipment without causing exces-
sive erosion. The erosion hazard, though generally no
more than moderate, is severe where the slope is more
than 18 percent.

Potential productivity is medium to high for pine,
very low to low for spruce, medium for aspen, and low
to medium for oak and other hardwoods. Red pine and
white pine are the species to be preferred for planting.
White pine, red pine, and sugar maple are the species to
be preferred in the natural stands.

WOODLAND SUITABILITY GROUP F

This group consists of somewhat poorly drained, level
to gently sloping soils of the Au Gres and Tedrow series.
One of the Au Gres soils has a substratum of loamy to
clayey material at a depth of 42 to 66 inches.

Permeability of these soils is moderately rapid to
rapid, the available water capacity is low to moderately
low, and fertility is low. Aeration is variable because of
a fluctuating high water table.

The limitations of these soils for the production
of trees are rated as follows: Seedling mortality, moder-
ate; plant competition, moderate; equipment limitation,
moderate; erosion hazard, slight; windthrow hazard,
moderate.

These limitations are serious enough to delay the
reestablishment of adequate stands of desirable species.
Special site preparation or other measures are needed
for control of competing vegetation. Wetness during
spring and after rain in other seasons restricts the use
of equipment, but generally for no more than 3 months
in a year. Windthrow is a hazard, especially if openings
are left when trees are removed, because root develop-
ment is restricted and trees are not stable when the soils
are excessively wet or when the wind velocity is high.
Soil blowing 1s a hazard in dry weather.

Potential productivity is low for pine, low to medium
for spruce, medium for aspen, and low for other hard-
woods. Tree planting is not normally undertaken. Aspen
and spruce are to be favored in managing the natural
stands. Aspen rates highest in potential productivity, but
it is of low value and 1n addition is subject to ITypoxylon
canker. Oak is scarce and of poor quality. Kconomic
returns from wood crops are likely to be low.

WOODLAND SUITABILITY GROUP G

This group consists of somewhat poorly drained, level
to gently sloping soils of the Allendale, Belding, Brady,
Irabius, Tosco, Kibbie, Locke, Macomb, Matherton, Meta-
mora, Richter, and Wasepi series.

All these soils have a fluctnating high water table and
consequently are saturated in spring and during wet
weather in other seasons. Permeability and aeration are
variable because of the fluctuations in the water table.
Both fertility and the available water capacity are mainly
moderate but range from low to moderately high.

The limitations of these soils for the production of
trees are rated as follows: Seedling mortality, severe;
plant competition, severe; equipment limitation, moder-
ate; erosion hazard, slight: windthrow hazard, moderate.

These limitations interfere seriously with the establish-
ment of adequate stands of desirable species. The use of
equipment is restricted or prevented by wetness for about
3 months out of the year. Because of the high water table,
the development of tree roots is restricted and trees are
not stable enough to resist windthrow if released on all
sides. The natural stands include many elms, and Dutch
elm disease is common.

Potential productivity is low for pine, medium for
spruce, medium for aspen, and low for other hardwoods.
Planting is practical only if drainage is improved artifi-
cially. Norway spruce, white spruce, white-cedar, and
white pine are the species to be preferred for planting
where drainage has been provided. White ash, red maple,
and silver maple are the species to be favored in man-
aging the natural stands.

WOODLAND SUITABILITY GROUP J

This group consists of very poorly drained, level or
depressional, organic soils of the Adrian, Carlisle, Ed-
wards, Greenwood, Houghton, Linwood, Lupton, Spal-
ding, Tawas, Warners, and Willette series.

These soils have a high water table and are saturated
most of the year. Permeability is rapid in the organic
layers and variable in the mineral layers. Aeration is
poor. The available water capacity is high, and fertility
1s low.

The limitations of these soils for the production of
trees are rated as follows: Seedling mortality, severe;
plant competition, severe; equipment limitation, severe;
erosion hazard, slight; windthrow hazard, severe.

These limitations, in addition to the excessive wetness
of the soils, make the establishment of trees very difficult.
The severe limitation on the use of equipment is a result
of the high water table and poor bearing capacity. Har-
vesting is possible only when the soils are frozen. The
shallow root zone and the instability of the soil material
account for the severe hazard of windthrow.
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Little information is available on potential produc-
tivity. Growth of trees is extremely variable; it is gov-
erned mainly by the depth to the water table. The natural
stands consist of lowland hardwoods and swamp conifers.
Very few areas of Spalding and Greenwood peats sup-
port trees.

WOODLAND SUITABILITY GROUP M

This group consists of moderately well drained to well
drained, level to very steep soils of the Boyer, Montcaln,
and Oshtemo series.

Permeability of these soils is moderately rapid, aera-
tion is good, the available water capacity is moderately
low, and fertility is low to moderately low.

The limitations of these soils for the production of
trees are rated as follows: Seedling mortality, slight to
moderate; plant competition, slight to moderate; equip-
ment limitation, slight to moderate; erosion hazard,
slight to moderate; windthrow hazard, slight.

These limitations do not prevent the establishment of
adequate stands of desirable species, though plant compe-
tition may delay it somewhat. Planting may be needed to
fill in spots where seedlings have failed, unless competing
vegetation is controlled by chemical or mechanical means
or by special site preparation. Where the slope is more
than 6 percent, it is advisable to run roads and trails on
the contour, to plant on the contour, and to operate log-
ging equipment on the contour. Where the slope exceeds
18 percent, the use of equipment is limited significantly.

Potential productivity is medium to high for pine, low
to medium for spruce, and low to medium for hardwoods.
White pine, red pine, and white spruce are the species
to be preferred for planting. Oak, sugar maple, and bass-
wood are the species to be favored in the natural stands.

WOODLAND SUITABILITY GROUP O

This group consists of poorly drained to well-drained,
level or depressional soils of the Abscota, Algansee,
Ceresco, Cohoctah, (lendora, and Sloan series. These
soils are on bottom lands and are subject to flooding.

Permeability of these soils ranges from moderate to
rapid. Fertility and the available water capacity range
from low to high. The somewhat poorly drained and
poorly drained soils of the group are saturated because
of a high water table and are poorly aerated.

The limitations of these soils for the production of
trees are rated as follows: Seedling mortality, moderate;
plant competition, moderate to severe; equipment limita-
tion, moderate to severe; erosion hazard, slight; wind-
throw hazard, moderate to severe.

The effects of these limitations vary in severity, de-
pending on the frequency of flooding. Plant competition
delays or prevents the reestablishment of adequate stands
through natural regeneration. Special site preparation
and other measures are needed for control of competing
vegetation. Flooding also interferes with the germination
of seed and the growth of seedlings. Excessive wetness
restricts or prohibits the use of equipment for as much as
3 months out of the year. Windthrow is most likely dur-
ing periods of flooding and high winds. Although the
erosion hazard is slight, some gullying and streambanlk
cutting take place. Dutch elm disease is prevalent.

Potential productivity varies, depending on drainage
and on the frequency of overflow. Only cottonwood 1s
suitable for planting.

WOODLAND SUITABILITY GROUP P

This group consists of very poorly drained to poorly
drained, level or depressional soils of the Berville,
Brookston, Hoytville, Lenawee, Paulding, and Pewamo
series.

All the soils of this group have a high water table and
are saturated unless artificially drained. Permeability is
very slow to moderately slow, aeration is poor, the avail-
able water capacity is moderately high to high, and fer-
tility is moderately high to high.

The limitations of these soils for the production of
trees are rated as follows: Seedling mortality, severe;
plant competition, severe; equipment limitation, severe;
erosion hazard, slight; windthrow hazard, severe.

These limitations and the excessive wetness of the soils
seriously impede the reestablishment of stands through
natural regeneration, and planting is not likely to be
successful unless the soils are drained artificially and the
planting sites receive special preparation. For more than
3 months out of the year, the use of equipment is difficult
or impossible because of the high water table. Because
of the severe hazard of windthrow, it is advisable to
harvest by clear cutting in strips or patches, so as not to
leave individual trees exposed to the wind. Dutch elm
disease is a serious hazard, and other fungus diseases are
likely to occur.

Potential productivity is low to medium for most
species. Red maple, white ash, and basswood are the
species to be favored in managing the natural stands.
Natural stands of spruce, aspen, and lowland hardwoods
are poor. Upland oak and pine do not grow on these soils.
Planting generally is not practical unless artificial drain-
age is provided.

WOODLAND SUITABILITY GROUP U

This group consists of moderately well drained and
well drained, level to very steep, uneroded to severely
eroded soils of the Dryden, Fox, Lapeer, Owosso, Sisson,
Tuscola, and Ubly series.

Permeability of these soils is generally moderate, and
fertility is medium to high. The uneroded and moderately
eroded soils have good aeration and a moderate to high
available water capacity. The severely eroded soils have
a lower available water capacity and are less well aerated.

The limitations of these soils for the production of
trees are rated as follows: Seedling mortality, slight;
plant competition, moderate ; equipment limitation, shght
to moderate; erosion hazard, slight to moderate; wind-
throw hazard, slight.

These limitations do not prevent the establishment of
adequate stands of desirable species, but competition from
brush and weed trees causes some delay. Special site
preparation or chemical or mechanical control of the
competing vegetation is needed. Where the slope is more
than 18 percent, the use of equipment is limited and
planting must be done by hand. The use of logging equip-
ment when the soil is wet is likely to cause some damage
to tree roots. Where the slope is more than 6 percent, it
is advisable to run roads and trails on the contour, and



90 SOIL SURVEY

to operate logging equipment on the contour. Plantations
of conifers are subject to infestation with several kinds
of insects,

Potential productivity is high for pine and spruce and
for oak and other hardwoods. White pine, red pine, Nor-
way spruce, and white spruce are the species to be pre-
ferred for planting. Spruce does not occur naturally, but
can be established by planting. Red oak, white ash, white
oak, and sugar maple are the species to be favored in the
natural stands.

WOODLAND SUITABILITY GROUP W

This group consists of poorly drained, level or depres-
sional soils of the Barry, Breckenridge, Brevort, Col-
wood, Gilford, Granby, Munuscong, Mussey, Pinconning,
Sebewa, and Tonkey series.

These soils have a high water table and are saturated
unless drained artificially. They differ widely in per-
meability. Aeration is poor. Fertility ranges from low
to moderately high, and the available water capacity
ranges from low to high.

The limitations of these soils for the production of
trees are rated as follows: Seedling mortality, severe;
plant competition, severe; equipment limitation, severe;
evosion hazard, slight; windthrow hazard, severe.

These limitations make it almost impossible for trees
to become reestablished through natural regeneration.
Planting is not successful unless the soils are drained
artificially and the sites receive special preparation. The
high water table restricts the use of equipment and also
limits the development of roots and thereby makes the
trees susceptible to windthrow. Dutch elm disease is a
serious hazard, and other fungus diseases are likely to
oceur.

Potential productivity is low to very low for aspen and
other hardwoods and low for spruce, white-cedar, and
swamp conifers. Pine and oak are not suited to these
soils. Spruce and white-cedar should be favored in man-
aging the existing stands. Because of the generally low
productivity, no priority for planting is suggested.

WOOBLAND SUITABILITY GROUP Z

This group consists of somewhat poorly drained, level
to gently sloping soils of the Blount, Capac, Conover,
Del Rey, Nappanee, and Roselms series.

‘These soils have a fluctuating high water table. Perme-
ability is very slow to moderately slow, aeration is gen-
erally poor, the available water capacity is moderately
high to high, and fertility is moderately high to high.

The limitations of these soils for the production of
trees are rated as follows: Seedling mortality, moderate ;
plant competition, severe; equipment limitation, moder-
ate; erosion hazard, slight; windthrow hazard, moderate.

These limitations and the poor drainage delay and may
prevent the establishment of adequate stands of desirable
species. Special site preparation and control of competing
vegetation by either chemical or mechanical means are
necessary. Many arcas need to be drained artificially.
Because of the windthrow hazard, cutting practices that
leave individual trees released on all sides should be
avoided. Excessive wetness limits the use of equipment

for as much as 3 months out of the year. Dutch elm
disease and other fungus diseases ave prevalent.

Potential productivity is low for pine, medium for
aspen, and medium for oak and other hardwoods. White
spruce, white pine, and Norway spruce are the species
to be preferred for planting. Red oak, white ash, and
basswood are the species to be favored in the natural
stands.

Wildlife *
§ shows the relative suitability of the soils of
Lapeer County for eight elements of wildlife habitat and
for three kinds of wildlife. The ratings given in this
table are based on soil properties only. Present land use,
existing vegetation, and artificial drainage were disre-
garded, because they are subject to change. Also dis-
regarded were the size and shape of the soil areas and
relations to adjoining soils. The ratings make it possible
to judge what degree of success can be expected if a
given area is managed as wildlife habitat, and what
intensity of management is necessary.

Each soll is rated as not suited, poorly suited, suited,
or well suited for each of the following:

Grain and seed crops—-In this category are corn,
wheat, oats, barley, rye, buckwheat, millet, sorghum, zoy-
beans, and sunflowers.

Grasses and legumes~—In this category are some of
the common planted forage plants. Examples are
brome, fescue, timothy, redtop, trefoil, orchardgrass,
reed canarygrass, clover, alfalfa, and sudangrass.

Wild herbaceous upland plants~—1In this category are
native annuals and perennials. Examples are strawber-
ries, dandelions, goldenrod, wild oats, nightshade, rag-
weed, lambsquarters, and native grasses.

Hardwood woody plants—In this category are trees
and shrubs, both native and planted, that erow vigor-
ously and produce heavy crops of fruit or seed. Examples
are maple, beech, oak, poplar, birch, dogwood, raspberry,
blackberry, cherry, hawthorn, viburnum, grape, blue-
berry, willow, and wintergreen,

Coniferous woody plants—In this category are native
and planted trees and shrubs. Examples are pine, spruce,
white-cedar, hemlock, balsam fir, yew, larch, and juniper.

Wetland food and cover plants—In this category are
plants that provide food and cover for waterfowl and
for furbearing animals. Examples are cattail, sedge, bul-
rush, smartweed, wild millet, waterplantain, wildrice,
arrowhead, pondweed, pickerelweed, wildcelery, duck-
weed, and burreed.

Shallow water developments—These are impound-
ments in which shallow water can be maintained at a
desired level. Examples of the structures that may be
used are low dikes, level ditches, shallow dugouts, and
devices for controlling the water level in marshy streams
and channels.

Lecavated ponds—FPonds of this kind should not
depend on runoff for a continuing supply of water, but
runoff may be beneficial if it is not excessive and does

?BrUCE G. WATSON, soil scientist, and CmARLES M. SyiTH, biol-
ogist, Soil Conservation Service, prepared this section.
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not cause harmful silting. Such ponds attract migrating
waterfowl.

On the basis of suitability for these eight elements
of wildlife habitat, each soil is rated not suited, poorly
suited, suited, or well suited as a habitat for the
following:

Openland wildlife~—In this clags are birds and mam-
mals that normally frequent cropland, pastures, mead-
ows, and areas overgrown with grasses, herbs, and
shrubs. Examples are quail, pheasant, meadowlarks,
prairie chickens, field sparrows, red foxes, cottontail
rabbits, woodchucks, and hawks.

Woodland wildlife—TIn this class are birds and mam-
mals that normally frequent areas that have a cover of
hardwood trees, coniferous trees, shrubs, or mixtures of
these. Examples are squirrels, raccoons, ruffed grouse,
woodcock, turkeys, woodpeckers, warblers, nuthatches,
deer, snowshoe rabbits, bear, bobcats, gray foxes, and
owls.

Wetland wildlife—~—In this class are birds and mam-
mals that frequent ponds, marshes, and swamps. Exam-
ples are muskrats, beavers, otter, ducks, geese, herons,
rails, kingfishers, mink, cranes, and bitterns.

Engineering Uses of the Soils

This section will be of sgpecial interest to engineers,
contractors, farmers, and others who use soils as struc-
tural or foundation material. k) and
describe and interpret soil properties that affect the con-
struction and maintenance of roads and airports, pipe-
lines, building foundations, water storage facilities,
erosion control structures, drainage systems, and sewage
disposal systems. Among the soil properties most sig-
nificant in engineering are permeability, shear strength,
density, shrink-swell potential, available water capacity,
grain-size distribution, plasticity, and reaction.

" The information given in this section can be used in—

1. Planning and designing agricultural drainage
systems, farm ponds, irrigation systems, diversion
terraces, and other structures for controlling
water and conserving soil.

2. Selecting potential locations for highways, air-
ports, pipelines, and underground cables.

3. Locating probable sources of sand or gravel suit-
able for use as construction material.

4. Selecting potential industrial, commercial, resi-
dential, and recreational areas.

The data and interpretations reported here do not
eliminate the need for sampling and testing at the site
of specific engineering works involving heavy loads or
sxcavations deeper than the depths of the layers here
described. Even in these situations, however, this section
and the soil map are useful in that they indicate the kinds
of problems that may be expected and provide a basis for
planning detailed field investigations.

Some terminology used by soil scientists may be un-
familiar to engineers, and some words have different
meanings in soil science than they have in engineering.
Among the words that have special meanings in soil
science are the following: gravel, sand, silt, clay, loam,
surface soil, subsoil, and horizon. These and other special
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terms are defined in the (Glossary at the back of this
publication.

Engineering classification systems

Two systems of classifying soils for engineering are in
general use. One was developed by the American Associa-
tion of State Highway Officials (AASHO) and 1s
commonly used by highway engineers. The other, known
as the Unified system, was developed by the U.S. Army
Corps of Engineers It 18 the one generally used by
Soil Conservation Service engineers.

In the AASHO system, each 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 plas-
ticity index. In group A-1 are gravelly soils of high
bearing strength, the best soils for subgrade (founda-
tion). At the other extreme, in group A-7, are clay soils
that have low strength when wet and are the poorest soils
for subgrade. If laboratory data are available to justify
a further breakdown, the A-1 group is subdivided into
A-l-a and A-1-b; the A-2 group into A-2-4, A-2-5,
A-2-6, and A-2-7; and the A-T group into A-7-5 and
A-T-6. Also, provided that laboratory daba are available,
the relative engineering values of the soils within any
group can be indicated by group index numbers, which
range from O for the best soils in the group to 20 for
the poorest. The group index number, if one has been
determined, is added in parentheses to the group symbol,
in this manner: A-1-a(0).

In the Unified system, soils are classified into 15 groups,
according to particle-size distribution, plasticity, liquid
limit, and organic-matter content. There are eight classes
of coarse-grained soils, identified by the symbols GW,
GP, GM, GC, SW, SP, SM, and SC: six classes of fine-
graimed soils, identified by the symbols MI, CL, OIL,
MIL, CH, and OH; and one class of highly organic soils,
identified by the symbol Pt.

[Cable 4] gives both the AASHO and the Unified classi-
fications for tested soils of Lapeer County; gives
estimated classifications, according to both systems, for
all the soils mapped in the county. also gives the

JSDA textural classification for each soil. In this system,
used by the agricultural scientists, the classification is
based on the proportions of sand, silt, and clay particles.

Engineering test data

gives data obtained by laboratory analysis of
three soils representing three different series. Each soil
was sampled at three different locations. Not all layers
of all soils are represented. The samples were analyzed
according to standard procedures in the laboratories of
the Bureau of Public Roads. The data obtained do not
represent, the entire range of soil properties in the county,
or even the entire range for the three series sampled.

The mechanical analysis data were obtained by a com-
bination of the sieve and hydrometer methods. The
particle-size classes do not coincide with those used in
the system by which the USDA fextural classes are
determined

¢ Ttalic numbers in parentheses refer to Titerature Cited, p. 148,
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Tasre 3.—Suitability of soils for elements of

[“Well suited” means the soils have no limitations that cannot casily be overcome; ‘“‘suited’” means limitations need to be recognized but
wildlifc habitat is questionable; “not suited” means extreme measures would be needed to

Elements of wildlife habitat
Soil series and
map symbols
Grain and Grasses and Wild herbaceous Hardwood
seed crops legumes upland plants woody plants

Abscota:  Ab. . L ___. Suited. - ______ Suited. ____._____| Well suited_ ______ Suited. ... _____
Adrian:  Ad______________ . Not suited________ Not suited__.__._.| Poorly suited_____ Not suited________
Aleona: AIA, AIB, AIC__.__ . ____________________ i Well suited_______ Well suited_ _._ ... Well suited_______ Well suited_ __..___
Algansee: An_ . e . P Suited_ ... Suited___________ Well suited_ . __| Suited___________
Allendale: AoA, AoB___________________________ Suited - ____ Suited_ .- . ___ Well suited. - _____ Suited_ ___ ... ___
Au Gres:  AsB, AUA- - I | Suited________ e Suited. - Well suited_ . Suited. -
Barry: Ba.___ . _________________________ Well suited '._____ Well suited 1______ Well suited *______ Well suited 1-_____
Belding: BeA, BeB_____. | Suited_ .. Suited . - ... Well suited_. -~ Suited ..
Belding, clay subsoil var jant: BfA, BfB___________ Suited_ - o _______ Suited. - ... Well suited_______ Suited. - - ________
Berville: Bh____ ... Well suited '._____ Well suited *_____ .| Well suited 1._____ Well suited *._____
Blount: BIA,BIB, BIB2_________________________ Suited_ .. Suited__________ | Well suited_______ Well suited. ______
Borrow pits: Bp_ o ___ )y (B ()
Boyer:

BrA, BrB, BrC,BsA, BsB,BsC.__ .. ___________. Suited. . _______ Suited_ ____._..._| Well suited_______ Suited._ .. ______

BeD,BsD_ Poorly suited. .. __ POOIIV suited . ____ Well suited .. ____ Suited. - .. __

BrE, BrF e Not suited___._..._ Poorly suited_ ____ Well suited_ ... __| Suited_ _.________
Brady: BtA, BtB..__.___ Suited * e Suited o ________ Well suited_______ Well suited.. ... __
Breckenridge: BU o | Well suited L Well suited *._____ Well suited *______ Well suited *-_____
Brevort: Bv_ Suited ' _______ Suited 1___ Well suited *..____ Well suited 1. ____
Brookston: Bw_.._ . Well suited *.___ Well suited ' _..___| Well suited *-____. Well suited .- _._
Capac: CaA, CaB_._ . U Suited_ ... .______ Suited_ -~ _ __....__| Well suited..______ Well suited_______
Carlisle: Co_ oo . Not suited ... ____ Not suited__ .. Poorly suited__.___| Not guited _______
Celina: CeA, CeB, CeB2___ .. _______ Well sulted. ____...| Well suited_ ______ Well suited_ ______ Well suited.. _____
Ceresco:  Cf . Suited e Suwited_ __________ Well suited__ .| Well suited___ .. __
Chelsea: ChB, ChC,ChD___ . ___________ Not suited_____.._: Not suited.__.___ | Poorly suited__ ___ Poorly suited___ ..
Cohoetah: Cm__ Not suited 3 ____ Poorly suited 3. Poorly suited 3___ _| Suited___________
Colwood: Co_ . Well suited *o.____ Well suited 1.~ Well suited ' _ .. ..1 Well suited *__._..
Conover: CvA, CvB Suited_ - ... Suited___________ Well suited____...] Well suited_. ______
Del Rey: DrA, DrB__ Suited . ________ Suited e Well suited_ -~ __ Well suited .. .. __
Dryden: DyA, DyB Well suited_ . _____| Well sultcd | Well suited_..._.__| Well suited______.
Edwards: Ed______________._ Not suited_____ Not suited...._____ Poorly suited__ __.| Not suited___.____
Fabius: FaA, FaB Suited Suited .. ______ Well suited_ .| Well suited_._.....-

For Wasqn part of these mappmo units, see

Wasepi series.

Fox: FoA, FoB, FoC2__ _ . _ Well suited. - _......| Well suited_ ______ Well suited. - ... Well suited_______
Gilford: Gd._._ .. __ e oo Sudted Yoo __...| Suited *___.______ Well suited *._____ Well suited 1.
Glendora: Ge._ ... ___ eecceeeee——— -1 Not suited 3____ Not suited 3 _____ Poorly suited 3___ | Suited 8____..____
Granby: Gm, Gn_o._ .- Suited ' oo Qultcd L] Well suited 1. ____ Well suited *___ ...
Gravel pits:  Gr ) e ‘ ,,,,,,,,,,,,,,, L) N B ) N
Greenwood Not suited .. __| Not suited....____ Not suited____..___ Not suited..______

Mapped onlv with Spalding soils. i
Gullied land: Gs, Gu_o___ ... Poorly suited___..__; Poorly suited_____.| Poorly suited.... __ Poorly suited____.
Houghton: Ho_ - Not suited____.....0 Not suited..._.____ POOIIV suited _ Not suited________
Hoytville: Ht, Poorly suited *. Well suited *._____ Suited ' _________ Well suited *______
Tosco: loA____._____. Suited - ..o _____ Suited_ .- ... | Well suited_ ______ Suited . . ...
Kibbie: KbA, KbB Suited___________ Suited_ .. .. _.___ Well suited_ ______ Well suited. ______
Lapeer:

LaA, LaB, LaB2, LaC, LaC2, LaC3_________._._ Well suited _______ Well suited_ .. .._.| Well suited . ______ Well suited..______

La D2 LaD3__ .. Poorly suited.____ Suited_...________ Well suited_ .. ___ Well suited____.__

LaE2, LaE3, LaF_ .. Not suited.__.____ Poorly suited___...| Well suited_._____ Well suited. . ___
Lenawee: Le Well suited *___ .. ,1 Well suited *______; Well suited *______ Well suited o ____
Linwood: Not suited_____. ..} Not suited________ Poorly suited. - ___ Not suited________
Locke: LoA, LoB.___ Suited | Suited_________.__ Well suited_......_| Well suited_ ______
Lupton: Not suited.....____ Not suited._______ Poorly suited_ ____ Not suited._...____
Macomb: Suited ... __; Suited___________ Well suited___..___| Well suited__.____
Made land: (o L () - S Y € D
Mancelona, moderately fine substratum: Me B, | Suited____ _______ Suited . ________ VVell suited_ .. Su}tcd ___________

MeC2.

See footnotes at end of table.
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wildlife habitat and for kinds of wildlife

can be overcome through good management and carcful design; “‘poorly suited’”’ means limitations are severe, and the use of the soils for
overcome limitations, and use of the soils for wildlifc habitat is generally unsound or impractical]

FElements of wildlife habitat—Continued Kinds of wildlife
: - : B — -
Coniferous Wetland food Shallow water Excavated Openland Woodland Wetland
woody plants and cover plants developments ponds wildlife wildlife wildlife
Poorly suited__.__i Not suited._______| Notsuited .._____| Not suited______| Well suited. ____ Suited . . __ Not suited.
Not suited_ . _____ Well suited .~ _ Well suited. .| Well suited..____ Not suited______| Not suited______ Suited.
Poorly suited__.__| Not suited_._..___| Not saited._._____| Not suited______| Well suited_____ Well suited . ___ i Not suited.
Poorly suited.____ Suited_______ .| Suited_______.__ i Suited________ | Well suited..____ Suited_________ Suited.
Poorly suited_____ Suited_________._. Suited_ .- _____ o} Suited.._ .| Well suited_.___| Suited____.____ Suited.
Poorly suited..___] Suited.__________ Suited . .- ______ .. Suited . ___ Well suited_ .| Suited____._.__ Suited.
Suited Well guited.. | Well suited_ . _____ Well suited_____| Well suited 1____| Well suited_____ Well suited.
Poorly suited.____| Suited__________. Suited_ - ___ .. _._ Suited .. | Well suited_ - .| Suited____..___ Suited.
Poorly suited.____| Suited___________| Suited_ oeo| Suited__ . . ____ Well suited_ .| Suited___..____| Suited.
Suited__ . _..___| Well suited_______ Well suited_ _| Well suited. _....| Well suited 1. _| Well suited_ .._.| Well suited.
Poorly suited_____ Suited_ .. _______| Suited__..___._____| Suited_______ __| Well suited_____ Poorly suited_ .. .| Suited.
(€ P & @ ®oo @) Gy ®).
Poorly suited____ . Not suited......_._| Not suited..__.____| Not suited______| Well suited..____ Suited_ ________ Not suited.
Poorly suited | Not suited_.____ | Not suited________| Not suited...____| Suited_ o] Suited_ ____. Not suited.
Poorly suited_ . ___| Not suited__ Not suited________ Not suited_...__| Poorly suited_ _ - Poorly suited___| Not suited.
Poorly suited.____ Suited __ _| Suited__ coews| Suited .| Well suited 2____| Suited__ ~..| Suited.
Suited . .. _______ Well suited_ ______ Well suited_______ Well suited | Well suited 1. .| Well suited . Well suited.
Suited . Well suited_______ Well suited....____| Well suited_____| Well suited *____| Suited__________| Well suited.
Suited . _____ Well suited_______ Well suited_.____ | Well suited_____ Well suited *___ | Well suited 1____| Well guited.
Poorly suited__. __ Suited_ - ___. Suited_______ .| Suited_________ Well suited . ____| Well suited........| Suited.
Not suited_ | Well suited_ . Well suited_ _.. .. _ .| Well suited_____ Not suited______| Not suited______| Well suited.
Poorly suited_____ Not suited___..__.| Notsuited________| Notsuited..___.| Well suited____.| Well suited_.... _| Not suited.
Poorly suited. . _| Suited..__________ Suited. .o ______ Suited______.. .| Well suited__.__| Suited_________ Suited.
Well suited_._____ Not suited___.____| Not suited________ Not suited._____| Not suited.___ ... Poorly suited. _ | Not suited.
Well suited......_._| Well suited_______ Well suited.. - _____ Well suited_ .. | Not suited3____| Suited_________ Well suited.
Suited. -~ .. _.| Well suited_______ Well suited.. .. ___{ Well suited_ ..__| Well suited *____| Well suited 2____| Well suited.
Poorly suited__ __ .. Suited - __ .. ____ .| Suited_ ... .0 Suited_________ Well suited_____ Well suited. - ___ Suited.
Poorly suited_____ Suited_ .| Suited___________ Suited.. ._._____| Well suited. __. .| Well suited_._...! Suited.
Poorly suited.. .. .| Not suited________ Not suited..______| Not suited______| Well suited_____ Well suited._ ____ Not suited.
Not suited_ .. .__. Well suited.. - _____ Well suited. . ___| Well suited_..___ Not suited______| Not suited______| Suited.
Poorly suited_____ Suited_ ... Suited_ ________. _| Suited.________ Well suited. - __| Suited._____.. .| Suited.
Poorly suited____. Not suited________ Not suited________| Not suited__._..| Well suited___._ .| Well suited_____ Not suited.
Suited_ . __ Well suited.. 1 Well suited__ . __ | Well suited_____ Well suited 1____| Well suited !____| Well suited.
Well suited.___ | Well suited_______| Well suited_.______ Well suited__ . .| Not suited *____| Suited 3________ Well suited.
Suited_ . _______ Well suited_ ______| Well suited_______ Well suited_ . . .| Well suited 1.__ | Well suited ... _| Well suited.
@)l D) %) | O (G5 P D) ®.
Not suited. ______ Well suited . .. Well suited_ | Well suited_____ Not suited..... .| Not suited____._ Suited.
Well suited__..___| Not suited____ . ___| Not suited________| Not suited. .. | Not suited_..__. | Not suited______| Not suited.
Not suited. _.__. | Well suited..._ | Well suited_______ Well suited___ | Not suited__._ ..} Not suited__.___1 Suited.
Suited . _| Well suited__ .. _| Well suited..._____ Well suited______| Suited *________ Well suited._ . | Well suited.
Poorly “suited... Suited..._..______| Suited____________| Suited______._.__| Well suited_____ Suited-_ - ______ Suited.
Poorly suited. _ Suited_ - ... ___. Suited____._______| Suited_____.___ | Well suited_._ _| Well suited____..| Suited.
Poorly suited_____| Not suited _______| Not suited_.______| Not suited_.___ .| Well suited__.__| Well suited_____| Not suited.
Poorly suited.____| Not suited_.______| Not suited_.......__| Not suited._____| Suited.. __| Well suited_____ Not suited.
Poorly suited_._.._} Not suited....____| Not suited.___. ___| Not suited_.___.. Poorly suited_ __| Suited.___-____ Not suited.
Suited_ - ______. Well suited.. - | Well suited..____ | Well suited.____ Well suited 1. .| Well suited ! I Well suited.
Not suited. _.____ Well suited_.___._ Well suited .| Well suited___| Not suited_____| Not suited__.___| Suited.
Poorly suited_____ Suited. . _____.___ Suited_.___ ... __| Suited__ ___ ___ Well suited__ Well suited.._.__ Suited.
Not suited_ .- __ .| Well suited_. Suited_ . ___ ___ | Well suited__ . _| Not suited______| Not suited__.___ Suited.
Poorly suited_..__..; Suited .__._. Suitedu [ Suited . oo ___. yVell suited_ . . _ ?VCH suited. . ___| Suited.
T 2y ey RO 2y 2 .. 2y,
Poorly suited. ____| Not suited.______. - N()t suited___ ___.__] Not suited__ ___| Well suited__ ._ | Suited. . _______ Not suited.
! |
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TaBrLE 3.—Suitability of soils for elements of

Soil series and
map symbols

Elements of wildlife habitat

Grain and

Grasses and

Wild herbaceous

Hardwood

sced crops legumes upland plants woody plants
Marlette:
MTA, MiB, M{B2, MfC, MfC2, MfC3__._______ Well suited_ ... __ Well suited_______ Well suited . _____. Well suited. ...
MtD2, MfD3 .. Poorly suited_ . ___ Suited___________ Well suited_ ... _| Well suited. ______
MFE2, MfF2_ Not suited____..__| Poorly suited______| Well suited_______ Well suited.. ...
Matherton: MhA, MhB_ . _________ .. _ . .- Suited___.____.___ Suited . o __ Well suited.. - Well suited_ . ____
MeBride:
MkB, MkB2, MkC2, MIA, MIB, MIB2, MIC, | Well suited_______ Well suited..______} Well suited__......._| Well suited_______
MIC2, MIC3. |
MID, MID2, MID3_.__ oo __.._| Poorly suited_ . .__| Suited_____.____. Well suited_ ... _| Well suited_______ :
MIE2, MIF . .- Not suited.....____| Poorly suited___ ..} Well suited_______ Well suited .~
Menominee: :
MmA, MmB, MmC___ ... | Suited___________ Suited_ - _ . ___. ¢ Well suited. ._..__| Suaited___________
MmD_ wen-| Poorly suited_____ Poorly suited_.....0 Well suited_._.___| Suited___.________
Metamora: MnA, MnB___ . _____________.| Suited__._.._.___| Suited_____.______ ¢ Well suited.. - .| Well suited_ ._.___
Miami: :
MoB, MoB2, MoC, MoC2, MpC3...__ ._______ Well suited_ ______ Well suited_ - _ .. __ Well suited..______ Well suited_ ______
MoD, Mo DQ Mp D3__ e --| Poorly suited_ ____ Suited. .. __...... Well suited_______ Well suited_______
MoE, MoE2, MoF, Mo F2 Mp E3 M o F3_ Not suited......._| Poorly suited_ ____ ¢ Well suited ... .| Well suited.______
Montealm: i
MrA, MrB, MrC, MsA, MsB_________________ Suited. - _______ Suited. ___ . ___ Well suited_ ______ Suited . __________
MrD o o __ Poorly suited_____ Poorly suited.. . . __ Well suited.______ Suited. . ____.____
A MrE, MrF_ Not suited_ ... __ | Not suited_____.__.| Well suited___._.___ Suited ... _______
Torley:
MtB, MtB2, MtC, MtC2, MuC3_______._._.. .| Well suited. ... ___| Well suited_______ Well suited_____._ Well suited. ... __
MtD2, MuD3 _ o __ Poorly suited_ . _ __ Suited. .. _..__.___| Well suited..______ Well suited_ ______
MuBE3 . o Not suited.....____| Poorly suited_ - Well suited_ ...____ Well suited_ . __
Munuscong: Mv_______ . . . Well suited 1_____.| Well suited 1._____ Well suited 1._____ Well suited 1._____
Mussey: Mw___o_ o Suited . ________ Suited 1. __..____ Well suited 1______: Well suited 1. ____
For Gilford part of this mapping wunit, see
Gilford scries.
Nappance: NaA, NaB, NpA, NpB2_______________ Suited ' ___ .. | Suited . _________ Well suited 1._____ Suited 1_.________
Oshtemo: OsA, OsB OsC_ .-t Suited_ __ . ______ Suited . __ . ____ Well suited . ... _. Suited_ __________
Owosso: OwA, OwB, OwC, OwC2_______________ Well suited . ______ Well suited . .- ___ Well suited.._____. Well suited. ______
Paulding: Pa__.. Poorly suited T.._.| Well suited 1._____ Suited 1__________ Well suited *______
Pewamo: Pe, Pm_.. . ____________________ Well suited *______ Well suited 1_ b Well suited 1o __ Well suited *______
Pinconning: Pn______ . ___.___ Suited *_.________ Suited t__________ Well suited *'_.____ Well suited ! . __
Richter: RcA, ReB_ o _.__ Suited . - - __..___ Suited_ _ - ________ Well suited._______ Poorly suited_ __ ..
Roselms: RoA, RoB, RoB2..__.__________________ Suited *__________ Suited *__________ Well suited ' __. Suited.. . ___.__._
St. Clair: SeB2,SeC2_ o ____ Suited_ __________ Suited. - _________ Well suited_______ Well suited_______
Sebewa: Se.._ oo _.._._.__ Well suited 1______ Well suited 1._____ Well suited 1______ Well suited *__..._
Sisson: SfB, SfB2, SfC, SfC2 . ____________ Well suited_ - _____ Well suited_______ Well suited.______ Well suited.__.__._
Sloan:  Sn___ .. Not suited 2. . ..__ Poorly suited 3._.__| Poorly suited 3____| Suited3__________
Spalding: So__._._ .. .. Not suited._______ Not suited .. ____ Not suited ________ Not suited___.____
For Greenwood part of this mapping unit, sec
Greenwood series.
Spinks:
SpA, SpB, SpC . Suited. .. ________ Suited_ ___ . ______ Well suited_______ Suited. ... ___
SP D Poorly suited . ___ Poorly suited_____ Well suited._.____ Suited. - _ - _._____
SpE, SpF o ____ Not suited__.______ Not suited________ Well suited_ ______ Suited_ . _ . _______
Tawas: Ta_______ ... Not suited 3. _____ Not suited.._.____ Poorly suited. . ___ Not suited_ ... ..
Tedrow: TeA, TeB____ ____ __ __________________ Suited_ - ___ .. ___ Suited_ __ . ______ Well suited_ ______ Well suited. . __._.
Tonkey: To_ oo ___. Well suited t______ Well suited 1o_____ Well suited 1___.__ Well suited 1._____
Tuseola: TuA, TuB..___ . ___ Well suited_______ Well suited__ _____ Well suited. .. ____ Well suited_______
Ubly: UbA, UbB_ T Well suited....__ . _ Well suited. ... Well suited___...__ Well suited. ____._
Warners: Wb___.__________________ T Not suited________ Not suited_...____ Poorly suited_ .. __ Not suited.__.___.
Wascpi: WsA, WsB______ e Suited. .. _____ Suited - . _ .. ____ Well suited. .- ____ Well suited____.__
Willette: W+t . Not suited________ Poorly suited-___. Not suited.._.._._

Not suited________ [

L Tf soils are drained. If soils are not drained, the rating is lower.
2 Most areas are questionable as sites for Wlldhfe onsite study is necded.
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) Elements of wildlife habitat—Continued

Kinds of wildlife

Openland
wildlife

Woodland
wildlife

Wetland
wildlife

Coniferous Wetland food Shallow water LExcavated
woody plants and cover plants developments ponds
Poorly suited.____ Not suited.... . | Not suited_._.____ Not suited___._.
Poorly suited.____ Not suited . ___ Not suited._______ Not suited__.____
Poorly suited__.___ Not suited______ | Not suited________ Not suited.__.__
Poorly suited.____ Suited ... ___ Suited_ . __.______ Suited_ ___ . ___
Poorly suited_____ Not suited._._____ Not suited___.____ Not suited_.____
Poorly suited..__ | Not suited________ Not suited___ ____ Not suited__..__
Poorly suited. . ___ Not suited._ - __ Not suited __ . _ Not suited______
¢ Poorly suited_.___ Not suited.._- .-~ Not suited...._ .- Not suited._____
i Poorly suited ____ Not suited ... ____ Not suited . . _.| Not suited______
! Poorly suited._.__ Suited. - _________ Suited Suited_ ________
Poorly suited__._ - Not suited-.._____ Not suited________ Not suited..__ .-
Poorly suited.____ Not suited_.______ Not suited_ .. __ __| Not suited-_.__..
Poorly suited.____ Not suited..__..___ Not suited..__._.__| Not suited______
Poorly suited_____ Not suited._______| Not suited._..___.__| Not suited__.__.
Poorly suited_____ Not suited__..__._ Not suited___.____| Not suited______
Poorly suited__ . __ Not suited ... ___ Not suited____.__._| Not suited______
Poorly suited_____ Not suited_ .. ___._ Not suited. .- __| Not suited._..__.
Poorly suited.._.__ Not suited__..__._| Not suited________ | Not suited.__.__
Poorly suited. . __ Not suited. .- ___. Not suited ... ___ Not suited. .. _
Well suited_______ Suited__ . ____ Well suited -~ Well suited_____
Suited. .o ___ Well suited. ______ Well suited_ ..~ --| Well suited.____
| Poorly suited..___ Suited. . - .. ._._| Saited_ - ________ Suited. . _______
; Pomly suited.____ Not suited._______ Not suited . ____ Not suited_ .-
Poorly suited.____ Not suited.____._._| Not suited__._____ Not suited...___.
Suited_ . ______ Well suited .. _____ Well suited_____ _-| Well suited. ...
Suited_________._ Well suited_ .. ____ Well suited ... Well suited-.____
Suited. .. ___ Well suited_.__.___ Well suited. _____. Well suited.. .__ .
Poorly suited __.__ Suited . .. _______ Suited_ ___ _______ Suited .. ______
Poorly suited__..__ Suited_ ... ______ Suited . . ___ Suited_ . _______
Poorly suited_____ Not suited . . Not suited____.___| Not suited_.___.
Suited. . ______ Well suited .___.__ Well suited_ ______ Well suited_ _.__
Poorly suited. . __. Not suited ___..___ Not suited. ______ Not suited...-- -
Well suited_______ Well suited_______ Well suited__.____ Well suited_____
Not suited_ _____. Well suited_ ... __ Well suited. . ____ Well suited_ .. _.
Poorly suited .. ___ Not suited ... ____ Not suited___.____ Not suited ._.__
Poorly suited . ___ Not suited________ Not suited____ .___ Not suited____ __
Poorly suited . ____ Not suited_______. Not suited___. . . Not suited._ ____
Not suited______. Well suited_ ___.__ Well suited.. ... Well suited_ .. __
Poorly suited.____ Suited . .. ._______ Suited___________ Suited. - ______
Suited . . _________ Well suited_ ... Well suited ... __ Well suited_ .. __
Poorly suited__ ... Not suited__._____| Not suited._______| Not suited._.____
Poorly suited___ .. Not suited_.______| Not suited_.._.___| Not suited._____
Not suited . . ... __ Well suited_______ Well suited_ ... __ Well suited_____
Poorly suited. .__. Suited. - ________ Suited .- _____.__._ Suited_ - ____.___
Not suited______. Well suited_ - _____ Well suited_______ Well suited..____

Poorly suited. _ _
Well suited_ . __

Well suited_ ____

Suited. - .. ____
Poorly suited.___

P0011y suited. -

Well suited_ ____
Suited_ .. ____ .
Poorly suited___

Well suited. -
Suited . . - _____
Poorly suited.. _ .
Well suited 1.__ .
Well suited - . __

Well suited 1__._
Well suited_____
Well suited_____
Suited '________
Well suited * . ___
Well suited 1___.
Well suited. ____
Well suited *____
Well suited . ____
Well suited 1. ___
Well suited. ____
Not suited 8___ ..
Not suited.___.__

Poorly suited_ __
Not suited___. .
Well suited. _. ..
Well suited 1_.
Well suited_ ____
Well suited_ _.__
Not suited._____
Well suited_ ____
Not suited______

Well suited.. .
Suited_ . _______

Suited .~ ____ .
Suited. ... - _ _
Suited_ ____ . ___

Well suited_ __ -
Well suited_ __ -
Suited_ ___.____

Poorly suited_ - -

Well suited_____
Well suited._._.

Well suited . . __
Well suited t____
Well suited 1___.
Well sulted 1

Wcll sultedl R
Well suited_ . __

Poorly gsuited_ _ -
Not suited____ ..

Well suited 1__ __
Well suited_ ____
Well suited_ ____
Not suited___.__

Not suited.
Not suited.
Not suited.
Suited.

Not suited.

Not suited.
Not suited.

Not suited.
Not suited.
Suited.

Not suited.
Not suited.
Not suited.

Not suited.
Not suited.
Not suited.

Not suited.
Not suited.
Not suited.
Well suited.
Well suited.

Suited.
Not suited.
Not suited.
Well suited.
Well suited.
Well suited.
Suited.
Suited.
Not suited.
Well suited.
Not suited.
Well suited.
Suited.

Not suited.
Not suited.
Not suited.
Suited.
Suited.
Well suited.
Not suited.
Not, suited.
Suited.
Suited.
Suited.

3 If soils are not drained. If soils are drained, the rating is higher.

412-409—T71——7
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TaBLE 4.—Fngineering

[Tests performed by the Bureau of Public Roads in accordance with standard

‘ Mechanical analysis !
| Bureau of
Public Depth
Soil and location of sample Parent material ‘ Roads from Percentage passing sieve—
report surface
No.
3/4-in. 3/8-in. No. 4
1 (4.7 mm.)
|
Chelsea loamy sand: ‘ Inches
SEMSELSEYSSW i sec. 23, T. 9N, R. 11 E_____ Glacial drift. S-40931 8-18 100 99 98
S-40932 18-36 |||
S—-40933 36-60 | o || _o
S5-40934 60-84 |- ||
SWHUNWUSEYSEY see. 21, T. 9 N, R. 10 E____} Glacial drift. S-40935 4-28 || __.
5-40936 28-56 ||
S-40937 56-98 | e
5-40938 98-136 | _____ | ____
S—-40939 136 100 98 91
NWUNWLSWYSEY sec. 9, T. 9 N, R. 10 E___} Terrace deposits. S-40940 9-25 |__________ 100 99
S-40941 25-38 | | e
S5-40942 38-96 |._._______ 100 99
Lapeer sandy loam:
SWI{NWI4 sce. 30, T. 7N, R. 11 E__________ Wisconsin glacial §-40052 0-8 95 94 93
till. 540953 28-40 100 99 99
5-40954 40 . 100 99
SENWI{NWINEY sec. 4, T. 6 N, R. 10 E__| Wisconsin glacial 8-40955 0-9 96 93 91
till. 5-40956 17-26 97 95 93
S—-40957 26-45 97 93 89
S—-40958 45 96 93 89
NENEY sec. 21, T.6 N, R. 10 E___________ Wisconsin glacial S-40959 0-7 97 94 91
till. S5—-40960 26-34 98 96 94
S5-40961 34 98 95 91
Roselms clay loam:
NEuNEYsee. 13, T. 10N, R. 10 E___________ Lacustrine clay of S-40943 0-7 e
glacial Lake 5-40944 8-16 ||
Silverwood. S-40945 2l e
NE¥NW¥ sec. 12, T. 10N, R. 10 E__________ Lacustrine clay of S-40946 0-9 . 100 99
glacial Lake S-40947 1020 | femm oo
Silverwood. S-40948 28 | s
NWYUNWY see. 30, T.10N,, R. 11 BE______._.__ Lacustrine clay of S-40949 0-7 o |
glacial Lake S—-40950 816 | e
Silverwood. S-40951 24 | e

1 Mechanical analysis according to AASIIO Designation:

T 88 (1). Results obtained by this procedure may differ from results ob-

tained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material is analyzed by the
hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including that more than 2 milli-
meters in diameter. In the SCS procedure, the fine material is analyzed by the pipette method and the material more than 2 millimeters
in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data used in this table are not suitable for use

in naming the textural classes of the soils.
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Mechanical analysis —Continued Classification
Percentage passing sieve—Continued Percentage smaller than— Liquid Plasticity
limit index
AASHO Unified 2
No. 10 No. 40 No. 200 0.05 0.02 0.005 0.002
(2.0 mm.) | (0.42 mm.) | (0.074 mm.) mm. mm. mim. mm.
Percent
96 79 11 10 9 7 6 3 NP 3 NP | A-2-4(0) SP-SM
100 91 9 8 6 5 5 NP NP | A-3(0) SP-SM
100 98 6 5 5 3 3 NP NP | A-3(0) SP-SM
100 96 4 4 4 4 4 NP NP | A-3(0) SP
100 82 10 9 7 4 3 NP NP | A-3(0) SP-SM
100 81 11 9 7 4 3 NP NP | A-2-4(0) SP-SM
100 82 5 4 4 3 3 NP NP | A-3(0) SP-SM
100 82 3 2 2 2 1 NP NP | A-3(0) SP
81 66 3 3 3 3 3 NP NP | A-3(0) SP
98 93 17 11 10 7 6 NP NP | A-2-4(0) SM
100 99 7 4 3 3 2 NP NP | A-3(0) SP-SM
97 91 9 6 4 3 3 NP NP | A-3(0) SP-SM
92 88 40 35 22 10 6 NP NP | A-4(1) SM
98 95 55 49 33 22 18 25 12 | A-6(5) CL
98 96 64 54 32 16 12 17 3 | A-4(6) ML
89 78 28 24 17 8 4 NP NP | A-2-4(0) SM
90 79 35 32 23 17 14 22 10 | A-2-4(0) SC
86 71 27 23 17 9 6 NP NP | A-2-4(0) SM
83 62 17 15 12 7 5 NP NP | A-2-4(0) SM
88 79 38 32 26 15 11 18 4 | A-4(1) SM-SC
91 82 47 44 36 26 20 30 16 | A-6(4) SC
86 75 42 39 28 16 11 17 5| A-4(1) SM-8C
100 98 82 76 58 40 28 41 16 | A-7-6(10) MI~CL
100 99 88 84 78 64 50 49 27 | A-7-6(17) CL
______________________ 99 99 95 88 70 55 29 | A-7-6(19) CIH
97 92 64 59 50 36 26 36 15 | A-6(10) CL
100 99 92 91 89 83 66 62 36 | A-7-6(20) CH
100 99 97 97 94 86 63 55 30 | A-7-6(19) CH
100 96 77 71 55 42 31 37 16 | A-6(10) CL
100 99 88 85 78 70 58 60 35 | A-7-6(20) CH
______________________ 100 99 97 89 72 61 34 | A-7-6(20) CH

2 The Soil Conservation Service and the Bureau of Public Roads have agreed that any soil that has a plasticity index within two
points of the A-line is to be given a borderline classification. SP-SM is an example of such a borderline classification.
3 NP= Nonplastic.
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TasLE 5.—Estimated engineering

Depth to Classification
i seagonal Depth
Soil series and map symbols high from
‘ water surface USDA texture
table !
Ft. In.
Abscota: Ab._ L. 2 2-3 0-28 | Loamy sand . _ oo
28-42 | Stratified loamy sand and sand__________________.__.
Adrian:  Ad. oo 0 0-30  Muckand peat_______ . ______
30-42 | Sand_ . ‘
Alcona: AlA, AIB, AIC.__ L __ _ 4+ | 0-9 Sandy loam___ ,,“
9-26 | Sandy loam and heavy sandy loam__ . _________.____
‘ ‘ 2665 ‘ Stratified sandy loam and loamy fine sand___._ _ ‘
Algansee: An____________ .. ... o] 212 | 0-12 | Sandy loam ... .- |
“ ‘ 12-42 ‘ Loamy sand and sand___ ... ... ‘
Allendale: AoA, AoB__ | 1-2 “ 0-26 ’ Toamy sand._ - - |
‘ ‘ 26—33 | Gravelly loam__________ . ______ ..
! 33-42 ’ Clay... oo
Au Gres: | ’
AsB L. I ,,,‘ -2 ! 0-11 | Loamysand_ - _____ ..
! ’ 11-42 ‘ Sand e
AuA___ N ,! 1-2 ‘ 0-9 j Loamysand_._.___. _______ . -
i : 9-59 ‘ Sand_ .. ___.____. el -
‘ | 59-66 ; Silty clayloam_______
Barry: Ba.__ .. .. i <1 “ 0-16 ‘ LOAIMY L o
1 16-24 ‘ Sandy elay loam__ - ... _____ . .
! ‘ 24-48 | Sandy loam___ . _____ ..
Belding: BeA, BeB__._ . .. ______.__ ,{ 1-2 ‘ 0-23 \ Sandy loam______ S S e
‘ I 23-36 | Loam_______ . oo
‘ ‘ 36-60 | Clay loam_._______ I U
| i N ‘
Belding, clay subsoil variant: BfA, BfB____ . . __. . 1-2 ‘ 0-24 ] Sandy loam._____ .. ’
| | 2430 | Loam . .o
\ 30-42 | Olay. - |
Berville: Bh_____. . | <1 0-16 ‘ Loam, gravelly loamn__ . __________.. . ‘
‘ i 16-30 ; Gravelly sandy clay loam____. .. ____ w
‘ 30-40 ’ Gravelly elay loam_ ____________ .. I ‘
‘ ‘ 40-60 + Loam___ . e ;‘
Blount: BIA, BIB,BIB2..______ ... ____ 12 ‘ 0-8 ‘ LT o o o
‘ , 828 ‘ Heavy silty clay loam, clay loam_.__.____ IR “
‘ ‘ 28-42 | Clayloam_ . _____ . )
Borrow pits: Bp. ! ‘
All properties variable. i ‘ ‘ ‘
Bover: BrA, BrB, BrC, BrD, BrE, BrF, BsA, BsB, 4L ‘ 0-15 ‘ Loamysand____ . _.______ I R ,‘
BsC, BsD. \ 15-24 | Sandy loam__________________ ... |
j ‘ 24-30 ‘ Gravelly sandy elay loam___._______. .. ___._ I
‘ ‘ 30-48 ‘ Stratified sand and gravel .- __ .. ____ S N
Brady: BtA, BtB..___ ... .. ! 1-2 ’ 0-22 ‘ Toamysand - ________________ e ‘
i | 22-48 | Sandy loam_______________ |
[ | 48-60 ‘ Stratified sand and gravel . -~ _ . __._____.__._ ,,,,,‘
Breekenridge: Bu_ .o Lo \ <1 | 0-27 ’ Sandy loam.________________ o [ - ,‘
| | 2742 | Silty clay loam_ T T T
Brevort: Bv_ . . ‘ <1 ‘ 0-22 | Loamy sand and loamy fine sand_________ I
y
i i 22-28 ¢+ Sandy loam____________________._ . __ L I
‘ ‘ 28-34 | Sand and gravel ._______________ R . ‘
i 34-44 | Clayloam. ______ .. ______ o ,,,,’
Brookston: Bw_.__ . __ . . ____ .. ______ - ,,,,.‘ <1 ’ 0-12 | Loam__ ... [ \
: ‘ 12-38 | Clay loam_______________ L
| 3848 | Loam______. |

See footnotes at end of table.
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Classification—Continued

Percentage passing sieve—

o ____t Permca- Available Shrink-swell
bility water Reaction potential
Unified AASHO No. 4 No. 10 No. 200 capacity
In.fhy. In.jin. pIT
SM A-2 100 95-100 15-30 5. 0-10. 0 0. 05 6. 1-7. 8 | Low.
SM A-2 100 95-100 10-20 5.0-10. 0 .04 ® Low.
Pt . [ S, 5. 0-10. 0 .25 6. 6-7. 3 | Variable.
SP A-3 100 100 0-5 >10.0 .04 7.4-7.8 | Low.
SM A-2 or A4 100 95-100 25-40 2.5-5. 0 . 10 6.1-6. 5 | Low.
SM A-2 or A4 100 95-100 30-45 0.82.5 L 12 5.6-6.0 | Low.
SM A-2 or A4 100 95-100 20-40 2. 5-10. 0 .09 6. 1-6. 5 | Low.
SM A-2 100 95-100 25-35 2.5-10. 0 .10 6. 6-7. 3 | Low.
SP-SM or SM A2 100 95-100 10-20 5.0-10. 0 .04 36.6-7.8 | Low.
SM A-2 100 100 15-25 5. 0-10. 0 .06 5.6-7.3 | Low.
ML A-4 70-85 70-80 55-70 0. 8-5.0 .14 7.4-7.8 | Low.
CH A-T7 100 100 85-95 < 0. 05 .18 3) High.
SM A-2 100 95-100 15-30 5. 0-10. 0 . 06 6.1-6. 5 | Low.
SP or SP-SM A-3 100 95-100 0-10 5.0-10. 0 3 5. 6-6. 0 | Low.
SM A-2 100 95-100 15-25 5. 0-10. 0 . 06 5. 6-6. 0 | Low.
SP or SP-SM A-3 100 95-100 0-10 >10.0 04 5. 6-6. 0 | Low.
CL A-7 100 95-100 80-90 0. 2-0, 8 18 7.4-7. 8 | Moderate.
ML A4 95-100 90-100 60-75 0.8-2. 5 17 6. 6-7. 3 | Low.
SC A-2 or A-6 95-100 90-100 30-40 0.82.5 16 6. 6-7. 3 | Low to moderate.
SM A-2 95-100 90-100 25-35 2.5-5.0 10 37 4-7.8 | Low.
SM A-2 or A-4 95-100 90-100 30-40 2. 5-5. 0 3 5.6-6. 5 | Low.
ML A4 95-100 90100 55-70 0.82.5 16 5.6-6. 0 | Low.
CL A-6 or A-7 95-100 95-100 70-80 0.2-2. 5 16 36.6-7.3 | Moderate.
SM A-2 100 95-100 15~-35 2. 5-10. 0 .12 6. 1-7. 3 | Low.
ML A-4 95-100 90-100 60-70 0.8-2. 5 16 7.4-7.8 | Low.
CH A-7 100 100 80-100 0. 05-0. 2 .16 ®) High.
ML A-4 100 95-100 60-70 0.82.5 .16 6. 1-7. 3 | Low.
SC A-2 or A-6 60-90 50-80 25-45 0. 82 5 .16 7.4-7. 8 | Modecrate to low.
CL A-6 70-85 70-80 55-70 0.2-0. 8 .18 7. 4-7. 8 | Moderate.
ML A4 100 95-100 60-70 0.8-2. 5 14 ® Low.
ML A4 100 100 60-75 0.8-2. 5 .16 5.6-6.5 | Low.
CL A—6 or A-7 100 100 75-95 0. 2-0. 8 .20 5. 6-7. 3 | Moderate.
CL A6 or A-7 100 95-100 70-80 0.2-0. 8 .17 ®) Moderate.
SM A2 95-100 90-100 15-30 2. 5-10. 0 .10 5.6-6. 5 | Low.
SM A2 95-100 90-100 25-35 2.5-5.0 L 12 5. 6-6. 0 | Low.
SC A-6 70-85 65-80 35-45 2.5-5.0 .16 6. 1-6. 5 | Moderate.
SP or SP-SM A-1 55-80 50-70 0-10 >10.0 .03 (3) Low.
SM A-2 95100 90-95 15-30 2. 5-10. 0 .10 5.6-6.0 | Low.
SM or SC A-2 or A-6 95~-100 90-95 30-45 0.82.5 .12 5.6-6.5 | Low.
SP or GP A-1 35-75 30-70 0-5 >10. 0 .02 ©) Low.
SM A-2 or A4 100 90-100 25-45 2. 5-5. 0 .12 7.4-7.8 | Low.
CL A-7 100 95-100 80-90 0.2-0. 8 .18 ®) Moderate.
SM A-2 100 95-100 15-25 5.0-10. 0 .06 6. 1-7. 3 | Low.
SM A-2 100 95-100 25-35 2.5-5.0 .12 7.4-7.8 | Low.
SP or GP A-1 40-75 35-70 0-5 >10.0 .02 (3) Low.
CL A—6 or A-7 100 90-100 70-80 0.82.5 .16 ®) Moderatce.
ML A4 100 95-100 60-75 0.8-2.5 .17 6. 1-6. 5 | Low.
CL A-6 100 95-100 60-80 0.2-0. 8 .17 6. 6-7. 3 | Moderate.
ML A-4 95-100 90-100 55-75 0.8-2.5 . 16 ® Low.
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TABLE 5.—[stimated engineering

Depth to Classification
seasonal Depth
Soil series and map symbols high from
water surface USDA texture
table!
It. In.

Capac: CaA, CaB___._._ .. ______. 1-2 0-12 | Fine sandy loam, sandy loam_ . _____________________
12-34 | Clay loam __ _ ___ . o ____

34-48 | Loam____________ .. ___________._

Carlisle: Co_____________._ . . _____ e ‘ 0 0-44 | Muck______ . .
Celina: CeA, CeB, CeB2________________ _ ! 2-3 0-12 | Loam _ _ o
12-24 | Clay loam____________ . ____________
24-42 | Heavy loam__ ______________ . ___________
Ceresco: Cf_______ .. ______ ! 21-2 0-9 Loam___ . _______ L ___________
9-26 | Sandyloam_ . ___._ .. ____________________.._.

26-42 | Stratified sandy loam and loamy fine sand.___________

Chelsea: ChB, ChC, ChD_________._._ . ____ 4+ 0-8 Loamy sand - - oo ___ ..
844 \ Sand______ . __________ o __________

44-84 | Sand and thin bands of loamy sand._________________

Cohoctah: Cm_o__.________ 2 L1 0-8 | Loam.__._____________ . ____
8-28 | Finesandyloam______________________________ ___

28-50 | Heavy loamy finesand________._ . . _______.________

Colwood: Co._ _____ __________ e <1 0-18 | Loam_________ .
18-32 | Light silty elay loam .. .. ______________________

32-48 | Stratified silt loam, silt, fine sand, and very fine sand-__

Conover: CvA, CvB_____ . _______ . _________._____ 1-2 0-11 | Loam __ __ _
11-28 ' Clay loam  ______ _______ o _____________._

28-42 | Loam _._______ el

Del Rey: DrA, DrB_ . . 1-2 0-8 Silt loam . - _ o __..
8-24 | Silty elay loam.____________ _______________________

24-42 | Stratified silty clay loam and silt; thin strata of very

fine sand.

Dryden: DyA DyB___._ . _____. 3-2 0-12 | Sandy loam_______________ _______________.____.___
12-21 | Heavy loam_ _ __________ ___ o _____

21-34 | Sandy elay loam___ ____ ... _______________________

34-42 | Sandy loam_______ . __ o __

Edwards: Ed._________ el __ 0 0-30 | Muek.______ o _____
30-54 | Marl. .

Fabius: FaA, FaB__._______________ ______________ 1-2 0-12 | Sandy loam___._______________ . __.____
For properties of Wasepi part of these mapping 12-18 | Gravelly sandy clay loam__ . _______________________
units, sce Wasepi series. 18-42 | Sand and gravel._ ________ . _______

Fox: FoA, FoB, FoC2_________ . ______ . ____. 3+ 0-8 Sandy loam .. ___ _ _______ o _______
8-30 | Gravelly sandy clay loam and sandy loam...__._______

30-42 | Stratified gravel and sand._ __ _______________________

Gilford: Gd_._.____. _ . <1 0-15 | Sandyloam_.__________ . ____ . ____________________._
15-30 | Sandyloam_______._________________________._____

30-42 | Sand and gravel____ __________ o _._.___

Glendora: Ge__ .. _______________________________ 21 0-8 Loam _ . e
8-15 | Loamy sand_ .. .. ____ e ___

15-42 | Sand_ o . .-

Granby: Gm, Gn_____ . _____ <1 0-14 | Loamy sand______________________________________
14-40 | Sand_ ... ..

Gravel pits: Gr.
All properties variable.

Greenwood._ .. ______________________________ 0 0-42 | Peat___ . ___
Mapped only with Spalding soils.

See footnotes at end of table,
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Classification—Continued Percentage passing sieve—
Permeca- Available Shrink-swell
bility water Reaction potential
Unified AASHO No. 4 No. 10 No. 200 capacity
In./hr In.fin. pH
SM A-4, A-2 100 90-100 25-50 2.5-5.0 .14 5.1-6. 5 | Low.
CL A6 100 95-100 70-80 0.2-0. 8 18 6. 6-7. 8 | Moderate.
ML A4 100 95-100 60-70 0.8-2.5 16 ®) Low.
Pt e 5. 0-10. 0 50 6. 1-6. 5 | Variable.
ML A4 95-100 90-100 55-75 0. 08-2.5 17 5.1-6. 5 | Low.
CL A-6 100 95-100 65-85 0.2-0. 8 17 5. 1-6. 5 | Moderate.
ML A-4 95-100 90-100 55~75 0.08-2.5 16 ®) Low.
ML A-4 100 95-100 55-75 0.8-2.5 .16 6.6-7. 8 | Low.
SM A-2 100 95-100 15-35 2. 5-10. 0 10 6. 6-7. 8 | Low.
SM A-2 100 100 15-35 2.5-10. 0 10 87.4-7.8 | Low.
SM A-2 100 95-100 10-20 5.0-10. 0 .05 7.4-7. 8 | Low.
SP-SM A-3 100 95-100 5-15 5. 0-10. 0 .03 5.6-6. 0 | Low.
SP and SP-SM A-3 90-100 80-100 0-10 5.0-10. 0 . 04 5.6-6. 0 | Low.
ML A4 100 95-100 55-75 0.8-2.5 17 6.6-7. 3 | Low.
SM or ML A-4 100 95-100 40-60 0. 8-5.0 .15 7.4-7.8 | Low.
SM A-2 100 95-100 20-35 5. 0-10. 0 .07 7.4-7. 8 | Low.
ML A-4 100 95-100 55-75 0.82.5 17 6. 6-7. 3 | Low.
ML A-4 100 95-100 80-95 0.2-0. 8 20 7.4-7.8 | Low.
ML A4 100 100 60-80 0.8-2. 5 20 (3) Low.
ML A-4 100 95-100 60-75 0.82.5 .17 5.6-7. 3 | Low.
CL A6 100 95-100 60-80 0.2-0. 8 .17 6. 1-7. 3 | Moderate.
ML A4 95-100 90-100 55-75 0.8-2.5 16 ) Low.
ML A4 100 100 80-90 0.82.5 .21 6.6-7.3 | Low.
CL A-7 100 100 90-95 0.2-0. 8 .20 7.4-7. 8 | Modcrate.
CL A—-6 or A-7 100 95-100 80-90 0. 05-0. 2 .20 ) Moderate.
SM A-2 or A-4 95-100 90-100 3040 2. 5-5.0 12 5.6-6.5 | Low.
ML A4 100 95-100 60-75 0.82.5 16 6. 1-6. 5 | Low.
SC A-2 or A-6 95-100 90-100 30-45 0.82.5 16 6. 1-6. 5 | Low to moderate.
SM A2 85-95 80-90 20-30 2.5-5. 0 12 (3) Low.
Pt | 5.0-10. 0 .25 37, 4(—? 8 | Variable.
3
SM A-2 or A4 95-100 90-100 3040 2.5-5.0 12 6.1-6. 5 | Low.
SC A-2 or A-6 70-85 65-80 30-45 2.5-5.0 16 6. 1-6. 5 | Low to moderate.
SP, SW, or A-1 55-80 50-70 0-10 5.0-10. 0 3 ® Low.
SP-SM
SM A-2or A4 95-100 90-100 3040 2. 5-5.0 L 12 6. 6-7. 3 | Low.
sC A-2 or A-6 70-85 65—-80 25-45 0.82.5 .16 5. 6-6. 5 | Low to moderate.
SP or SP-SM A-1 55-80 50-70 0-10 5.0-10. 0 .03 ® Low.
SM A-2 95-100 90-100 20-35 2. 5-10. 0 .13 6. 1-6. 5 | Low.
SM A-2 100 95-100 30-45 2.5-5. 0 12 6. 6-7.3 | Low.
SP, SW, or SP- A-1 55-80 50-70 0-10 5.0-10. 0 04 37.4-7.8 | Low.
SM
ML A4 100 95-100 55-65 0.8-2.5 .17 6.1-6. 5 | Low.
SM A-2-4 100 95-100 10-20 5.0-10. 0 .04 6.1-7.3 | Low.
Sp A-1or A-3 95-100 95-100 0-5 >10.0 . 03 6. 6-7. 3 | Low.
SM A-2 100 95-100 15-30 5.0-10. 0 .05 6. 1-7. 3 | Low.
Sp A-3 100 95-100 0-5 5.0-10. 0 .03 6. 6-7. 3 | Low.
Pt e ___5.0-10.0 .25 <4. 5 | Variable.
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TABLE 5.—FEstimated engineering

Soil series and map symbols

Depth to
seagonal
high
water
table !

Gullied land: Gs, Gu.
All properties variable.

Houghton: Ho__..___ -

Hoytville:

Tosco:

Kibbie: KbA KbB____.___ . . .

Lapeer: LaA, LaB, LaB2, LaC, LaC2, LaC3, LaD2,
LaD3, LaE2, LaE3, LaF.

Lenawec: Le____. . _
Linwood: Le____ . ______.
Locke: LoA, LoB__._. . ___ . __ .. _
Lupton: Lu______..______ ..

Macomb: MaA, MaB__._ __ __________ . ______
Made land: Md.

All properties variable,

Manecelona: MeB, MeC2__.__.________.__

Marlette: MfA, MfB, M{B2,
MfD2, MfD3, MfE2, MfF2.

MfC, MIC2, MIC3,

Matherton: MhA, MhB____ . _____

MeBride: MkB, MkB2, MkC2, MIA, MIB, MIB2,
MIC, MICZ, MIC3, MID, MID2, MID3, MIE2, MIF.

Menominee: MmA, MmB, MmC, MmD

Metamora: MnA, MnB___________________________

See footnotes at end of table.

<1

1-2

1-2

<1

1-2

1-2

Classification
Depth
from
surface USDA texture
In.
0-46 | Muck and peat . .. . _______._______
0-9 Siltloaro_ ______________ o ________
9-42 | Clay.________ o _________
0-14 | Loamy sand_ _____________________________________
14-3 Sand_______ o ____
30-42 ;. Silty clay loam - ______
0-11 " Loam. ... .
11-19 ¢+ Heavy silt loam____________________ ___________
19-34 | Light silty clay loam_______________________________
34-42 | Stratified silt, fine sand, and very fine sand_ __________
0-16 | Sandy loarm.___ ... . ________________
16-22 | Tleavy sandy loama______________.__ . __
22-3 ITeavy loam and sandy clay loam____________________
36-48 | Sandy loam. . ____
0-14 . Silty elay loam______ . _.__
14-34 | Heavy silty clay loam________ _____________________
34-42 | Stratified silty clay loam, clay loam, silt, and fine sand._. _
0-36 | Muck_____ .. _____
36-42  Siltloam_ ..
0-17 | Sandy loam . _____
17-30 | Sandy clay loam.______ __________________.___
30-42 | Sandy loam______________ . ____.___
0-48 | Muck and peat__________ - _______________
0-11 | Sandyloam_______ . _________________
11-30 | Heavy loam and gravelly clay loam._.___.___________
30-42 | Loam.______ . ...
0-48 | Loamy sand and gravelly loamy sand..______________
48-60 | Silty clay loam___________ . __ -
0-18 | Sandy loam . _____.
18-31 | Clayloam__ ... . _ . _.____
81-48 | Loam__ _________ o ___________
0-12 | Loam______ . ___________
12-34 | Gravellyelayloam____.__._. . . __
34-42 | Stratified gravel and sand_ _ _ . ______________._____ .
0-30 | Sandy loam____ L ___________
30-55 | Sandy clay loam and loam__________________________
55-60 | Sandy loam_ . ______
0-22 | Loamy sand and sand_._____________________________
2229  Clavleam_______ ___ _ __________________________
29-42 | Loam .. __ ... __________
0-26 | Sandy loam_______ o _________
26-32 | Lightloam________ . _________________
52-48 | Clay loam__ . ____
48-60 | Loam
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Classification—Continued Percentage passing sieve—
i Permea- Available Shrink-swell
bility water Reaction potential
Unified AASHO No. 4 No. 10 No. 200 capacity
In.fhr. In.[in. pH
Pt e 5.0-10. 0 .25 5. 6-7. 3 | Variable.
ML A-4 100 100 70-90 0.82.5 .21 6. 1-6. 5 | Low.
CH A-7 100 100 80-95 <0. 05 .16 86. 1-7. 3 | High.
SM A-2 100 100 15-25 5. 0-10. 0 .06 5.6-6. 0 | Low.
SP A-3 100 100 0-5 10. 0 .04 5.6-6.0 | Low.
CL A6 or A7 100 95-100 70-90 0.2-0. 8 . 16 37 4-7.8 | Low to moderate.
ML A-4 100 95-100 55-75 0.8-2. 5 16 6. 1-6. 5 | Low.
ML A-4 100 95-100 70-90 0.82.5 16 6. 1-6. 5 | Low.
CL A—6 or A-7 100 95-100 80-95 0.2-0. 8 20 6. 6-7. 3 | Moderate.
ML and SM, in | A-4 and A-2, in 100 95-100 30-70 0.8-2.5 18 ®) Low.
layers layers
SM A-2-4 90-95 85-95 25-45 2. 5-5. 0 12 6. 1-6. 5 | Low.
SM A4 90-95 85-95 30-45 0.82.5 14 6. 1-6. 5 | Low.
CL or SC A-4 or A6 85-100 80-100 35-65 0.82.5 16 6. 1-7. 3 | Low.
SM A-2-4 85-100 80-100 20-45 2. 5-5. 0 12 ®) Low.
CL A-6 100 100 80-90 0.2-0. 8 .21 6. 1-6. 5 | Modcrate.
CL A-7 100 100 85-95 0.2-0. 8 .20 7. 4-7. 8 | Moderate.
CL A-6 or A-T7 100 95-100 40-90 0.2-0. 8 .19 ®) Moderate.
Pt e 5.0-10. 0 .25 6. 1-7. 3 | Variable.
ML A-4 100 95-100 60-90 0.2-2.5 .19 7.4-7.8 | Low.
SM A-2 or A4 95~-100 90-100 25-40 2.5-5.0 13 5.6-6.5 | Low.
SC A-2 or A6 95-100 90-100 30-45 0.82.5 16 6. 1-6. 5 | Low to moderate.
SM A-2 85-95 80-90 20-3 0.82.5 12 ®) Low.
Pt || [ B 5.0-10. 0 25 7.4-7. 8 | Variable.
SM A-2 or A-4 95-100 90-100 30-40 2.5-5.0 12 5.6-6.5 | Low.
ML-CL A-6 70-85 65-80 60-80 0.82. 5 16 5.6-6.5 | Low.
ML A4 95-100 90-100 55-75 0.825 16 ®) Low.
SM A-2 70-85 65-80 15-25 5.0-10. 0 . 06 5. 6-6. 5 | Low.
CL A—6 or A-7 100 95-100 80-90 0. 2-0. 8 .18 ®) Moderate.
SM A-2 100 90-100 25-35 2.5-5. 0 .14 5. 6-6. 5 |iLow.
CL A—6 or A-7 100 95-100 70-80 0.2-0. 8 .18 6. 1-6. 5 | Moderate.
ML A4 100 95-100 60-70 0.825 .16 ¢) Low.
ML A4 95-100 90-100 h5-75 0.8-2.5 .17 6.1-6. 5 | Low.
CL A-6 or A-T7 70-85 65-80 60~80 0.82.5 .16 5.6-6.0 | Low to moderate.
SP or SP-SM A-1 55-80 50-70 0-10 >10.0 .03 ®) Low.
SM A-2 100 90-100 25-35 2.5-5.0 .14 5.1-6. 5 | Low.
SC, ML A4 or A-6 100 95-100 40-70 2. 5-5.0 .16 5.1-5.5 | Low.
SM A-2 100 90-100 25-35 2.5-5.0 .12 ®) Low.
SM A2 100 95-100 10-30 5. 0-10. 0 .05 5. 6-6. 5 | Low.
CL A-6 or A-T7 100 95-100 60-80 0.2-0. 8 .17 7. 4-7. 8 | Moderate.
ML A4 95-100 90-100 55-75 0.82.5 .16 ®) Low.
SM A-2 100 95-100 20-35 2.5-5.0 .12 5.6-6. 0 | Low.
ML A4 95-100 90-100 [ 55-75 0.8-25 .16 5.6-6. 0 | Low.
CL A-6 or A-7 95-100 90-100 |  65-80 0.2-0. 8 .18 6. 1-6. 5 | Moderate.
ML A4 95-100 ¢  90-100 ‘ 85-75 0.82.5 .16 ®) Low.



104 SOIL SURVEY

TaBLE 5.—Estimated engineering

Depth to Classification
seasonal Depth
Soil series and map symbols high from
water surface USDA texture
table 1
Ft. In.

Miami: MoB, MoB2, MoC, MoC2, MoD, MoD2, 3+ 0-12 | Loam____ ________ o _____
MoE, l\/IoE2 MoF, MoF2, MpC3, MpD3 MpE3, 12-36 | Clay loam___._______________________ [
Mp F3. 36-48 \ Loam.___._____.___________________________________

Montecalm: MrA, MrB, MrC, MrD, MrE, MrF, MsA, 4+ 0-22 | Loamy sand__ ____________________________________
MsB. 22-29 | Sandy loam______ ________________ L ___________

29-54 } Loamy sand and sand; bands of finc sandy loam and
loamy fine sand.

54-60 | Fine sand. . _ ______ . ____________ ...
Morley: MtB, MtB2, MtC, MtC2, MtD2, MuC3, 2-3 0-10 | Loam___ ____ . ...
MuD3, MuE3. 10-27 | Heavy clay loam, elay_____________________________
27-42 | Clay loam____ __________________ . _________
Munuscong: Mv_o__ . __.______ <1 0-30 | Sandy loam__._________________________.___________
‘ 3042 | Clay .-
Mussey: MW________,_#4_,_,____,..______,,_,______j <1 0-9 Sandy loam . . ____________________________________
For properties of Gilford part of this mapping unit, 9-18 | Loam and gravelly clay loam________________________ _ -
see Gilford series. 18-42 | Stratified sand and gravel___________________________
Nappanee: NaA, NaB, NpA, NpB2_________________ ‘ 1-2 0-8 Loam.._ . .
: 828 | Clay__ ..
l 28-42 | Clay_ . ______________ Il IToTToTTmmmmmmm
Oshtemo: OsA, OsB, OsC.__ . ______._____ 4-+ 0-8 Sandy loam_______ . _____________________________
8-20 | Loamy sand___________________ ___________________._
20-36 | Sandy loam_ . _____________ ___ .
36-52 | Loamy sand___________________________________.____
52-72 | Stratified sand and fine gravel.____________ _________
Owosso: OwA, OwB, OwC, OwC2______________.._ 3+ 0-25 | Sandy loam_____________________________________._
25-31 | Clay loam._ __ _____________ o _________._
31-42 | Loam.._____ ..
Paulding: Pa_._________________________________ <1 0-8 | Clay ...
8-42 | Clay_ ... .
Pewamo: Pe, Pm__._________ ____________________ <1 0-11 | Loam____________ ...
11-34 | Clay loam, elay_ __________________________________
34-48 | Clayloam_________ __________________ . _____
Pinconning: Pn___ o ______ <1 0-22 ) Loamysand____.___________
22-34 | Sand_____ .
34-60 | Clay__________ ..
Richter: RcA, ReB._ . _ .. ___ 1-2 0-12 | Sandy loam_ _ ____________________________________
12-19 | Finesandy loam___________________________________
19-32 | Stratified heavy sandy loam and silt._______ _______

32-42 | Stratified sandy loam, fine sandy loam, loamy sand,

and fine grav el.

Roselms: RoA, RoB, RoB2_ _______________________ 1-2 0-7 Clay loam__________________
7-23 | Clay_ - _ .
23-42 | Clay_____________________ T
St. Clair: Sc¢B2, ScC2_ . _______ 2-3 0-8 Silty elay loam_______ . ________________________
842 | Clay.
Sebewa: Se._ .. <1 0-10 | Loam____________ ..
10-34 | Gravelly clay loam________________________________
34-42 | Stratified gravel andsand_______________________ .

See footnotes at end of table.
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Classification—Continued Percentage passing sieve—
- Permea- Available Shrink-swell
bility water Reaction potential
Unified AASHO No. 4 No. 10 No. 200 capacity
In.fhr. In.fin. pH

ML A4 95-100 90-100 55-75 0.825 16 5.6-6.5 | Low.

CL A-6 or A-7 100 95-100 60—-80 0. 2-0. 8 .17 5. 6-6. 5 | Moderate.

ML A4 95-100 90-100 55-75 0.82 5 . 16 ®) Low.

SM A-2 100 100 15-25 5.0-10. 0 . 06 5.6-6. 0 | Low.

SM A-2 100 95-100 20-35 2.5-5.0 .12 6. 1-6. 5 | Low.

SM A-2 100 95-100 15-35 2.5-5. 0 .10 6. 1-7. 3 | Low.

SP or SM A-3 or A-2 100 100 0-15 >10.0 04 ® Low.

ML or MI-CL A-4 95-100 90-100 60-75 0.82.5 . 16 5.6-6.0 | Low.

CL or CH A—6 or A-7 100 95-100 70-95 0. 2-0. 8 .18 5.6-6. 5 | Moderate to high.
CL A-6 or A-7 95-100 90-100 70-95 0.2-0. 8 .18 ®) Moderate.

SM A-2 100 90-100 25-35 2. 5-5.0 .14 6. 1-7. 8 | Low.

CH A-7 100 95-100 85-95 0. 05-0. 2 .18 ®) High.

SM A-2 100 95-100 20-35 0.8-2.5 .14 6. 6-7. 3 | Low.

MI-CL A-6 70-85 65-80 60-80 0.8-2.5 . 16 6. 6-7. 3 | Moderate.

SP or SP-SM A-1 55-80 50-70 0-10 >10.0 .03 ® Low.

ML or ML-CL A4 100 95-100 55-75 0.8-2.5 .19 5.6-6. 0 | Low.

CII A-7 100 95-100 80-95 <0. 05 16 5. 6-7. 8 | High.

CH A-7 100 95-100 80-95 < 0. 05 .16 7.4-7. 8 | High.

SM A-2 100 95-100 15-35 2.5-10. 0 .12 5. 6-6. 0 | Low.

SM A-2 100 95-100 1525 2.5-10. 0 . 06 5.1-5.5 | Low.

SM, 8C A-2or A-6 95-100 90-100 30-45 2.5-5.0 .12 5.1-6. 0 | Low.

SM A-2 90-100 85-95 10-25 5.0-10. 0 .04 5. 6-6. 0 | Low.

SP or SP-SM A-1 55-75 50-70 0-10 >10.0 .03 ® Low.

SM A2 100 90-100 25-35 2.5-5.0 .14 5. 6-6. 5 | Low.

CL A-6or A-7 100 95-100 60-80 0.2-0. 8 .17 6. 6-7. 3 | Moderate.
ML A-4 95-100 90-100 55-75 0.8-2.5 .16 ® Low.

CH A-7 100 100 80-100 0. 05-0. 2 .21 6. 1-6. 5 | High.

CH A-7 100 100 80-100 0. 05 .16 36, 1-7. 8 | High.

ML A4 100 95-100 55-75 0.8-2.5 .17 6.1-6. 5 | Low.

CL or CH A-6 or A-7 100 95-100 70-95 0. 2-0. 8 .18 6. 1-7. 8 | Moderate to high.
CL A—6 or A-7 100 95-100 60-80 0.2-0. 8 .17 ® Moderate.

SM A-2 100 100 15-25 2.5-5. 0 . 06 6. 5~7. 8 | Low.

SP A-3 100 100 0-5 >10. 0 .04 7.4-7. 8 | Low.

CH A-7 100 100 85-95 <0. 05 18 ® High.

SM A-2 100 90-100 25-35 2. 5-5. 0 .14 7.4-7.8 | Low.

SM A4 100 95-100 35-50 2.5-5.0 .14 7.4-7.8 | Low.

SM or ML A4 100 95-100 35-65 2.5-5.0 .14 7.4-7.8 | Low.

SM or ML A-2 or A-4 90-95 85-90 25-45 0.8-5.0 12 ®) Low.

CL A-6 or A-7 95-100 95-100 65—85 0.2-0. 8 .21 6. 1-6. 5 | Moderate.

CH A-7 100 100 85-95 <0. 05 .17 6. 1-7. 8 | High.

CH AT 100 100 95-100 <0. 05 16 ®) High.

CL A-6 100 100 85-95 0. 2-0. 8 16 7.4-7. 8 | Moderate.

CH A-7 100 100 80-100 <0. 05 17 37.4-7. 8 | High.

ML A-4 95-100 90-100 55-75 0.8-2.5 .17 6. 1-6. 5 | Low.

ML-CL A-6 70-85 65-80 60-80 0.2-2. 5 .16 6. 1-7. 3 | Low to moderate.
SP or SP-SM A-1 55-80 50-70 0-10 >10.0 .03 ®) Low.
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TaBrLE 5.—Estimated engineering

| Depth to Classification
seasonal Depth
Soil series and map symbols high from
water surface USDA texture
table !
It. In.
Sisson: SiB, SfB2, SfC, SfC2___ . ____________ 3+ 0-12 | Very finesandy loam________ . __________.
12-37 | Stratified loam, silt loam, and finc sandy loam________
37-60 | Stratified silt loam and very fine sand__ . _____________
Sloan: Snooo .. 21 0-24 | Loamy . .
24-34 | Silt loam - - -
34-54 | Stratified silt loam, loam, and finesand_.. ____________
Spalding: So._._________________________._________ i 0 0-48  Peat_____________________ U,
For properties of Greenwood part of this mapping
unit, sce Greenwood series.
Spinks: SpA, SpB, SpC, SpD, SpE, SpF_o____________ 44 0-9 Loamy sand.________._._____ .. _______________
9-19 | Sand. .o
19-64 | Stratified sand and loamy sand_____________________.
64-72 | Sand____ ...
Tawas: Ta._. oo ___ 0 0-32 | Muek.o .o ..
32-48 | Sand______ . ____.. L
Tedrow: TeA, TeB._ . 1-2 0-11 | Loamy sand________ R L
11-23 | Loamy finesand. .. ____ _____ R
23-60 | Fincsand ... ... S S
Tonkey: To.cao oo .. o <1 0-37 | Fine sandy loam, sandy loam__ ______.______.____._____
37-42 | Stratificd loamy sand, sandy loam, and fine sandy loam_
Tuseola: TuA, TuB_________ .. 2-3 0-7 Very fine sandy loam_ _ . ________ ____ e
7-36 | Loam, silt loam_ ___ ___ . ____
36-42 | Stratified silt, fine sand, and very fine sand.__________
Ubly: UbA, UbBo_ 2-3 0-18 | Sandy loam._ ... _________________________________
18-26 | Gravelly heavy loam .. ___________ _____
26-34 | Sand and gravel .___ e
3444 | Clay loam__ . ______._.
Warners: Wh_o__ ... ... 0 0-7 Muek. ... ____ U :
7-42 | Marl_________________ . e
Wasepi: WsA, WsB_ oo 1-2 0-11 | Loamy sand . . _________ . ____________._______.
11-32 | Heavy sandy loam, light sandy loam_________________
32-48 | Stratified sand and gravel . ___________________. R
Willette: Wt . 0 0-36 | Muck and peat____________________________.__ N
36-48 | Light silty elay_._ ...

1 Assuming no artificial drainage.

2 Subject to flooding.
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Classification—Continued Percentage passing sieve—
Permea- Available Shrink-swell
bility water Reaction potential
Unified AASHO No. 4 No. 10 No. 200 capacity
In.jhr. In.fin. pH

SM or ML A4 100 95-100 40-60 2.5-5.0 .14 6. 1-7. 3 | Low.

SM or ML A—4 or A6 100 95-100 35-75 0.8-5.0 .18 6. 1-7. 8 | Low.

SM or ML A4 100 95-100 35-70 0. 8-10. 0 .18 ® Low.

ML A-4 100 95-100 55-75 0.82.5 .17 6.6-7. 3 | Low.

ML A4 100 95-100 65-90 0.2-2. 5 .18 7.4-7. 8 | Low.

SM or ML A-4 or A-6 100 95-100 35-70 0. 8-10. 0 .14 ® Low.

Pt | e e 5.0-10. 0 .25 < 5.5 | Variable.

SM A-2 100 95-100 15-30 5.0-10. 0 . 06 5.6-6. 5 | Low.

SP-SM or SP A-3 100 95-100 0-10 5.0-10. 0 . 03 6. 1-6. 5 | Low.

SM or SP-SM A-1or A-2 100 95-100 10-30 5. 0-10. 0 . 08 6. 1-7. 3 | Low.

SP or SP-SM A-3 100 95-100 0-10 5. 0-10. 0 . 03 7.4-7. 8 | Low.

Pt | e e 5.0-10. 0 .25 5. 6-6. 0 | Variable.

SP or SP-SM A-3 95-100 90-95 0-10 5.0-10. 0 .03 ® Low.

SM A-2 100 95-100 15-30 5.0-10. 0 .05 5.6-6.0 | Low.

SM A-2 100 95-100 25-35 2.5-5.0 12 5.6-7.3 | Low.

SP or SM A-2 or A-3 100 95-100 0-20 5.0-10. 0 .03 87.4-7.8 | Low.

SM or ML A-4 100 95-100 35--50 2. 5-5. 0 14 6.1-7. 8 | Low.

SM or ML A-2 or A4 100 95-100 25-45 0.8-2.5 12 7.4-7.8 | Low.

SM or ML A4 100 95-100 40-60 2.5-5.0 .14 6.1-6. 5 | Low.

SM or ML A—4 or A-6 100 95-100 55-75 0.8-2.5 .18 6. 1-7. 3 | Low.

SM or ML A4 100 95-100 35-70 0.8-10. 0 18 ®) Low.

SM A-2 100 95-100 20-35 2. 5-5.0 12 6. 1-7.3 | Low

ML A-4 70-85 65-80 60-75 0.8-2. 5 .16 6. 6-7. 3 | Low.

SP A-1 or A-3 65-85 60-80 0-5 >10.0 .02 () Low.

CL A~6 or A-7 90-100 85-95 60-80 0.8-2.5 . 16 ® Moderate.

Pt e e 5. 0-10. 0 .25 7.4-7. 8 | Variable.
________________________________________________________________________________________ ® Variable.

SM A-2 95-100 90-100 15-25 2.5-10. 0 . 06 6.1-6. 5 | Low.

SM A-4 90-100 80-100 3550 2.5-5.0 .14 6.1-7.3 | Low.

SP or SP-SM A-1 55—80 50-70 0-10 >10. 0 . 03 ®) Low.

Pt | e e e 5. 0-10. 0 .50 5.6-6. 5 | Variable.

CH A-7 100 100 80-100 < 0. 05 17 $6.1-6. 5 | High.

3 Caleareous
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TABLE 6.—Engineering interpretations

Soil series and map symbols

Suitability as source of—

Topsoil Sand Gravel Road fill for highway subgrade

Abscota: Ab_______._________ Very poor: sandy Fair: stratified; Not suitable. ___| Fair to good: low shrink-swell
texture; flood considerable fines. potential; good compaction char-
hazard. acteristics.

Adrian: Ad_____________.____ Poor if used alone: Fair: some fines; Not suitable_._._.| Organic material, not suitable: un-
erodible; readily high water table. stable.
oxidized. Fair to Substratum, fair: sandy texture;
good if mixed wetness hinders excavation.
with mineral
matcrial.

Alcona: AlA, AIB, AIC__._____ Fair_ ___ . ______. Not suitable_ _______ Not suitable____| Fair to good: low shrink-swell
potential; good compaction
characteristics; good workability.

Algansee: An__._____________ Very poor to poor: Fair: stratified; Not suitable_ ___| Fair to good: low shrink-swell
sandy texture; considerable fincs; potential; good compaction char-
flood hazard; scasonal high acteristics; slight frost action;
seasonal high water table. wetness hinders cxeavation.
water table.

Allendale:  AoA, AoB.__.._.__ Poor: sandy tex- Not suitable to fair: | Not suitable_.__| Subsoil, fair to good: low shrink-
ture; droughtiness; limited souree of swell potential; fair to good
scasonal high sand with fines bearing capacity.
water table. to a depth of 18 Substratum, not suitable to poor:

to 42 inches. high shrink-swell potential; wet-
ness hinders excavation and
makes soil material difficult to
work and to compact.

Au Gres:

AsB_ . Very poor: Good: scasonal Not suitable____| Fair to good: low shrink-swell
sandy texture; high water table. potential; fair compaction
seasonal high characteristies; wetness hinders
water table. excavation.

AuA Very poor: Not suitable to Not suitable_ ___| Subsoil, fair to good: low shrink-
sandy texture; fair: limited swell potential; fair to good
droughtiness; source of sand bearing capacity.
scasonal high with fines to a Substratum, poor to fair:
water table. depth of 5 feet. moderate to high shrink-swell

potential; wetness hinders
excavation amd makes soil
material difficult to work.

Barry: Ba___.________.____.__ Good: high Not suitable..___ . __ Not suitable____| Fair to good: fair workability;
water table. fair compaction characteristies;

some stones; low to moderate
shrink-swell potential; wetness
hinders excavation.

Belding: BeA, BeB__.________ Fair: seasonal Not suitable_ _______ Not suitable____| Fair to good: low to moderate
high water shrink-swell potential; medium
table. compressibility; fair workability;

wetness hinders excavation in
some arcas.

Belding, clay subsoil Fair: seasonal Not suitable_ . _____ Not suitable.___| Subsoil, fair to good: low shrink-

variant: BfA, BfB. high water swell potential; low
table. compressibility.

Substratum, poor: high shrink-
swell potential; high compressi-
bility; hazard of frost action;
wetness hinders excavation.
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Suitability as source of—con.

Soil propertics affecting—

Corrosion potential

vious; difficult to work and

high watcr table.

compact when wet; seasonal

to 42 inches; unstable and
slippery when wet; poor to
fair bearing capacity.

substratum has poor
stability upon thawing.

Impermeable material Highway location Winter grading Untreated steel Concrete
Not suitable: sandy texture; Flood hazard.. . . .. _________ Moisturc content at times too Moderate.____.__ Low.
pervious. high for good compaction.
Not suitable: unstable________ High water table; unstable High water table; unstable High __________ Low.
organic material, which organic material.
must be removed; sandy
substratum.
Fair: semipervious..._____.___ Fair to good bearing capacity; Moisture content often high Low. o ... Low.
good workability. enough to make compaction
difficult; poor stability upon
thawing.
Not suitable: sandy texture; Flood hazard; scasonal Moisture eontent at times Moderate. ... _ Low.
pervious. high water table. high enough to hinder
operations.
Subsoil, not suitable. Seasonal high water table; Moisture content often High.___.______ Low.
Substratum, good: seasonal plastie, clayey material at a high enough to hinder op-
high watcr table; difficult depth of 18 to 42 inches; erations; poor stability
to compact. unstable and slippery when upon thawing.
wet; poor to fair bearing
capacity.
Not suitable: sandy texture; Seasonal high water table; Wetness often hinders Tow_ . _.__. Moderate.
pervious. sandy texture. operations.
Subsoil, not suitable: Seasonal high water table; Wetness often hinders Moderate in Low to
sandy texture; pervious. wetness hindcrs construction operations. sandy layers; moderate.
Substratum, good. at times; substratum subject high in sub-
to frost heave. stratum.
Fair to good: semipervious High water table; wetness High water table; wetness High .- Low.
to impervious; stones and hinders construction. hinders operations.
gravel in some areas; high
water table.
Yood: impervious; diffi- Seasonal high water table; Moisture content often too High______._____ Low.
cult to work and compact wetness hinders construction high for good compaction;
when wet; seasonal high in some areas. poor stability upon thawing.
water table.
Subsoil, not suitable: pervious. | Seasonal high water table; High moisture content often High__.._.____ Low.
Substratum, good: imper- plastic clay at a depth of 18 hinders operations; clayey
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TaBLE 6.—Engineering interpretations

Soil series and map symbols

Berville:

Blount: BlA, BIB, BIB2

Borrow pits:
Variable;

Bh e

Bp.
onsite

tigation needed.

Boyer: BrA, BrB, BrC, BrD,
BrE, BrF, BsA, BsB, BsC,
BsD.

Brady: BitA, BtB____.________

Breckenridge: Bu______

Brevort: Bv_._.____.________

Brookston: Bw__.__._________

Capac: CaA, CaB__..___

Carlisle: Coocvemoome

Celina: CeA, CeB, CeB2

inves-

Suitability as source of—

Topsoil

Good:
table.

high water

Fair: thin; crusts
slightly when dry;
seasonal high
water table.

Poor: droughtiness;
low organic-
matter content.

Poor: surface
stones in some
areas; seasonal
high water table.

Good: medium to
high organiec-
matter content;
high water table.

Poor: sandy tex-
ture; medium
organic-matter
content; high
water table.

Good: loamy tex-
ture; medium to
high organic-
matter content;
high water table.

Good: seasonal
high water table.

Poor if used alone:
erodible; readily
oxidized; high
water table. Fair
to good if mixed
with mineral soil.

Good: loamy tex-
ture; thin where
eroded.

Sand

Gravel

Road fill for highway subgrade

Not suitable_ _._____

Not suitable_ _______

Good: poorly
graded sand,
gravel, and some
fines.

Good: poorly
graded sand,
gravel, and some
fines; scasonal
high water table.

Not suitable_ .______

Fair: limited
gsource of sand
with some fines to
a depth of 1 to 3
fect.

Not suitable_ _______

Not suitable________

Not suitable________

Not suitable________

Not suitable_ .

Not suitable. . __

Fair to good:
poorly
graded sand
and gravel.

Fair to good:
poorly graded
sand and
gravel; sea-
sonal high
water table.

Not suitable_ ___

Not suitable____

Not suitable_ ___

Not suitable____

Not suitable_ ___

Not suitable. ___

Subsoil and substratum, poor to fair:
medium shear strength; fair
workability; low to moderate
shrink-swell potential; wetness
hinders excavation.

Poor to fair: moderate shrink-swell
potential; difficult to work and
compact when wet; hazard of
frost heave; wetness hinders
excavation in some areas.

Good: low shrink-swell potential;
good workability; good source
of subbasc material.

Good: low shrink-swell potential;
good workability; low com-
pressibility; wetness hinders
excavation in some areas.

Subsoil, fair: low shrink-swell
potential; poor to fair bearing
capacity.

Substratum, poor: moderate
shrink-swell potential; difficult to
work and compact when wet;
wetness hinders excavation.

Subsoil, fair to good: low shrink-
swell potential; fair to good
bearing capacity.

Substratum, poor to fair: moder-
ate shrink-swell potential; diffi-
cult to work and compact when
wet; wetness hinders excavation.

Poor to fair: moderate shrink-
swell potential; difficult to work
and compact when wet; hazard of
frost heave; wetness hinders
excavation.

Fair: moderate shrink-swell po-
tential; poor to fair bearing ca-
pacity; wetness hinders excava-
tion in some areas.

Not suitable: wunstable____________

Poor to fair: low to moderate
shrink-swell potential; difficult to
work and compact when wet;
hazard of frost heave.
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Suitability as sourcc of-—con.

Subsoil and substratum, good:
high water table.

Good: impervious; difficult to

work and compaet when wet;

seasonal high water table.

Subsoil, fair to good.

Substratum, not suitable:
very pervious sand and
gravel; piping hazard.

Not suitable: pervious;
seasonal high water table.

Subsoil, fair: thin.
Substratum, good: high water
table.

Subsoil, not suitable; pervious.
Substratum, good:

Good: impervious; difficult to
work when wet; high water
table.

Good: semipervious to imper-
vious; seasonal high water
table.

Not suitable:

Good: semipervious to im-
pervious.

impervious.

unstableo -~

Soil propertics affecting—

Highway location

High water table; wetness
hinders construction; poor
to fair bearing capacity;
hazard of frost heave.

Seasonal high water table;
wetness hinders construction
in some areas; hazard of
frost heave.

Cuts and fills needed in many
places; substratum a good
source of fill and subbase
material.

Seasonal high water table;
wetness hinders construction
in some places; substratum a
good source of fill and
subbase material.

High water table; wetness
hinders construction; poor to
fair bearing capacity.

High water table; wetness
hinders construction; poor to
fair bearing capacity.

High water table; wetness
hinders construetion; hazard
of frost heave; moderate
shrink-swell potential.

Seasonal high water table; wet-
ness hinders construction in
some areas; poor to fair
bearing capacity.

High water table; unstable
organic material, which
must be removed.

Poor to fair bearing capacity;
hazard of frost heave.

ITigh water table; poor
stability upon thawing.

Moisture content often too
high for good compaction;

poor stability upon thawing.

Low to medium moisture
content; fair stability upon
thawing.

Wetness often hinders
operations; poor stability
upon thawing.

High water table; poor
stability upon thawing.

High water table; poor sta-
bility upon thawing.

High water table; poor sta-
bility upon thawing.

Moisture content often too
high for good compaction;

poor stability upon thawing.

High water table; unstable
organic material.

Moisture content often too
high for good compaction;

poor stability upon thawing.

111

Corrosion potential

Untreated steel Concrete
High .- - Low.
High_ ...~ Low.

Low to Low.

moderate.
Moderate_._—___ Low to
moderate.

High_ .. - Low.
High_ .- Low.
High. oo~ Low.
High______.._- Low.
Higho .- Moderate.
Moderate_.._-~ Low.
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TaBLE 6.—Engineering interpretations

Suitability as source of—
Soil series and map symbols
Topsoil Sand Gravel A Road fill for highway subgrade
1

Ceresco: Cf____..___________ Fair: flood hazard; | Not suitable_ .. _____ Not suitable. ___| Fair to good: low shrink-swell
seasonal high potential; fair workability; hazard
water table. of frost heave; wetness hinders

excavation.

Chelsea: ChB, ChC, ChD_____ Very poor: sandy Good: some nar- Not suitable.___| Fair to good: low shrink-swell
texture; droughti- row bands of potential; low compressibility;
ness. fines. good workability.

Cohoctah: Cm_._____________ ‘ Fair: flood hazard; | Not suitable_ . ______ ‘ Not suitable____| Fair to good: low shrink-swell
high water table. potential; fair workability; hazard
‘ of frost heave; wetncess hinders

excavation.

Colwood: Co___.___..________ Good: loamy tex- Not suitable_ _______ Not suitable. .| Poor to fair: low shrink-swell
ture; medium to potential; poor bearing capacity;
high organic- hazard of frost heave; wetness
matter content; hinders excavation.
high water table.

Conover: CvA, CvB__________ Good: loamy tex- Not suitable_ _______ Not suitable. ___| Poor to tair: low to modcrate
ture; seasonal shrink-swell potential; difficult to
high water table. work and compact when wet;

wetness hinders excavation in
some areas.

Del Rey: DrA, DrBoo_______ Good: seasonal Not suitable. _______ Not suitable_ _._| Poor to fair: moderate shrink-
high water table. swell potential; difficult to work
and compact when wet; hazard of
frost heave; wetness hinders

excavation.
Dryden: DyA, DyB_o_________ Fair to good: Not suitable________ Not suitable____| Fair to good: low to modcrate
stony in some shrink-swell potential; good
1 areas. workability; good compaction
characteristics.
Edwards: Ed_oo_ o _____ Poor if used alone: Not suitable________ Not suitable__._| Not suitable: unstable. __________
crodible; readily
oxidized; high
water table. Fair
to good if mixed
with mineral soil.
Fabius: FaA, FaB._____.______ Fair: stony in Good: poorly Fair: poorly Subsoil, fair: low to moderate
For Wasepi part of these sSoIC areas; graded sand with graded sand shrink-swell potential; good com-
mapping units, see seasonal high some fines and and gravel paction characteristics; good
Wasepi series. water table. gravel; scasonal (less than 50 workability.
high water table. percent Substratum, fair to good: low
gravel) ; sca- shrink-swell potential; low com-
sonal high pressibility ; wetness hinders
water table. excavation.
Fox: FoA, FoB, FoC2________ Fair: thin where Good: poorly Good: poorly Subsoil, fair: low to moderate
eroded. graded sand, graded sand, shrink-swell potential; fair com-
gravel, and some gravel, and paction characteristics; fair
fines. some fines. workability.

Substratum, good: low shrink-
swell potential; low compressibility.

Gilford: Gdo_o._____________ Good: medium to Good: poorly Fair to good: Subsoil, fair: low shrink-gswell
high organie- graded sand, poorly graded potential; good workability; good
matter content; gravel, and some sand, gravel, compaction characteristics.
high water table. fines; high water and some Substratum, good: low shrink-

table. fines; high swell potential; low compressi-

i | | water table. |  bility; wetness hinders excavation.
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Suitability as source of—con.

Soil properties affecting—

Corrosion potential

Impermeable material

Highway location

Winter grading

Untreated steel

Concrete

Fair: semipervious; flood
hazard; scasonal high water
table.

Not suitable: pervious_.__..__._

Fair: semipervious; flood
hazard; high water table.

Fair: semipervious; stratified
material; difficult to work
when wet; high water table.

Good: impervious; difficult to
work when wet; seasonal high
water table.

Good: impervious; difficult to
work and compact when wet;
seasonal high water table.

Fair: semipervious; sandy
pockets in some areas; good
workability ; good compaction
characteristies.

Not gsuitable: unstable_________

Not suitable: pervious_._______

Subsoil, good: fair workability;
fair compaction characteristics.

Substratum, not suitable:
pervious.

Not suitable:
water table.

pervious; high

Seasonal high water table;
flood hazard; poor to fair
bearing capacity.

Cuts and fills needed in many
places; loose sand eagy to
excavate but sometimes has
poor trafficability.

High water table; flood hazard;
fair to good bearing capacity.

High water table; substratum
flows when wet; hazard of
frost heave.

Seagonal high water table;
wetness hinders construction
in some areas; poor to fair
bearing capacity; hazard of
frost heave.

Seasonal high water table;
hazard of frost heave; diffi-
cult to work and compact
when wet.

Fair to good bearing capacity;
stones hinder grading in some
areas.

High water table; unstable
organic material and mari,
both of which must be
removed.

Seasonal high water table;
wetness hinders construction
at times; good bearing capac-
ity in substratum.

Good bearing capacity in sub-
stratum; substratum a good
source of fill and subbase
material.

High water table; wetness
hinders construction.

Moisture content at times
high enough to hinder
operations.

Sandy texture; low moisture
content; good drainage.

High water table; wetness
hinders operations; poor
stability upon thawing.

High water tablc; poor stability
upon thawing.

Moisture content often too
high for good compaction;
poor stability upon thawing.

Moisture content often too
high for good compaction;
poor stability upon thawing.

Moisture content often high
enough to make compaction
difficult; poor stability upon
thawing.

High water table; unstable
organic material.

Moisture content at times high
cnough to hinder operations.

Moisture content usually too
high for good compaction;
poor stability upon thawing.

High watcr table; wetness often
hinders operations.

Moderate ._....__

Moderate.______

Low to
moderate.

Low.

Low.

Low.

Low.

Low.

Low.

Low.

Low.

Low.

Low.

Low.
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TABLE 6.—FEngineering interpretations

Soil series and map symbols

Suitability as source of—

Topsoil

Sand

Gravel

Road fill for highway subgrade

Glendora:

Granby:

Gravel pits:  Gr.
Variable; onsite investi-
gation needed.

Greenwood____ .. _________ j

Mapped only with Spalding
soils.

Gullied land: Gs, Gu.
Variable; onsite investi-
gation needed.

Houghton:

Hoytville: Ht, Hy___._______

Tosco: loA. o . __
Kibbie: KbA, KbB________.__
Lapeer: LaA, LaB, LaB2,

LaC, LaC2, LaC3, LaD2,
LaD3, LaE2, LaE3, LaF.

Lenawee:

Linwood: Lm

Fair to good:
hazard; high

water table.

flood ‘ Poor to fair:
‘ table.

| Good:
table.

. Poor to fair: high

‘ water table.

|
!
i Poor if used alone:
very acid; erodi-
ble; readily oxi-
dized. Fair to
good if mixed
with mineral soil.

Not suitable

Poor if used alone: Not suitable
erodible; readily
oxidized; high
water table. Fair
to good if mixed
with mineral soil.

Fair for silt loam Not suitable
(Ht), poor for
silty clay loam
(Hy): sticky
when wet; high
water table.

Very poor: sandy Not suitable

texture; drought-

iness; low organic-
matter content;
seasonal high
water table.

sand with

feet.

Good: loamy tex- Not suitable
ture; seasonal

high water table.

Not suitable

Poor to fair: sticky | Not suitable
when wet; high

water table.

Poor if used alone: Not suitable
erodible; readily
oxidized; high
water table. Fair
to good if mixed
with mineral soil.

fines; high water

limited source of

a depth of 314

some ' Not suitable_ ___

high water | Not suitable.___

|
|

Not suitable___ .

Not suitable__ __

Not suitable_ ___

to fair: | Not suitable_ ___

fines to

Not suitable_ . __

Not suitable. ___

Not suitable_ ___

Not suitable_.__

Fair to good: low shrink-swell
potential; low compressibility;
fair workability; wetness hinders
cxcavation.

Fair to good: low shrink-swell
potential; low compressibility;
fair workability; good compac-
tion characteristics; wetness
hinders excavation.

Not suitable: unstable____________
Not suitable: unstable_____ ______

Poor: high shrink-swell potential;
high compressibility; poor com-
paction characteristics; poor work-
ability when wet; wetness hinders
excavation.

Subsoil, fair to good: sandy tex-
ture; low shrink-swell potential;
fair to good bearing capacity.

Substratum, poor to fair: clayey
texture; low to moderate shrink-
swell potential; difficult to work
when wet; wetness hinders exca-~
vation at times.

Poor: low to moderate shrink-
swell potential; hazard of frost
heave; substratum flows when wet;
wetness hinders excavation at
times.

Fair to good: low shrink-swell
potential; stones and cobble-
stones.

Poor to fair: moderate shrink-
swell potential; hazard of frost
heave; difficult to work and com-
pact when wet; wetness hinders
excavation.

Organic layer, not suitable: un-
stable.
Substratum, poor: low shrink-

swell potential; hazard of frost
heave; wetness hinders excavation.
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\ Suitability as source of—con.

Soil properties affecting—

Corrosion potential

\

\ Impermeable material

Highway location

Winter grading

Untreated steel

Concrcte

Not suitable:
water table.

pervious; high

Not suitable:
water table.

pervious; high

Not suitable:

Not suitable:

Good: impervious; difficult to
work and compact when wet;
high water table.

Subsoil, not suitable: sandy
texture.
Substratum, good: clayey

texture; impervious; seasonal
high water table.

Fair: semipcrvious; substrat-
um liquefies readily and flows
when wet; seasonal high
water table.

Fair: good workability; good
compaction characteristics.

Good: impervious; difficult to
work and compaect when wet;
high water table

Organic layer, not suitable;
unstable.

Substratum, fair: impervious;
difficult to work and com-
pact when wet; high water
table.

unstable_ . ______

unstable. - _ .. ___

1igh water table; flood hazard;
good bearing capacity.

High water table; sandy soil
flows when wet.

High water table; unstable
organic material, which must
be removed.

High water table; unstable
organic material, which must
be removed.

Iligh water table; poor to fair
bearing capacity; low shear
strength; unstable and slip-
pery when wet.

Seasonal high water table; wet-
ness hinders construction at
times; hazard of frost heave
in substratum.

Seasonal high water table; sub-
stratum flows when wet;
hazard of frost heave.

Cuts and fills needed in many
places; stones hinder grading
in some areas; fair to good
bearing capacity.

High water table; wetness hin-
ders construction; poor to
fair bearing capacity.

High water table; unstable
organic material, which
must be removed; poor
bearing capacity in sub-
stratum.

High water table; wetness
hinders opcrations.

High watcr table; wetness
hinders operations.

High water table; unstable
organic material.

High water table; unstable
organic material.

High water table; clayey sub-
soil; poor stability upon
thawing.

Moisture content often too high
for good compaction; poor
stability upon thawing.

Moisture content often too
high for good compaction;
poor stability upon thawing.

Moisture content often too
high for good compaction;
poor stability upon thawing.

High water table; poor stability

upon thawing.

High water table; unstable
organic material.

Moderate . - __ .

Moderate . _ . ___

High______._ .-

High. ..

Moderate .. __

Low to moder-
ate.

Low.

Low.

High.

Moderate.

Low.

Low.

Low.

Low.

Low.

Low.
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TABLE 6.—FEngineering interpretations

Soil series and map symbols

Suitability as source of—

Topsoil

Sand Gravel

Road fill for highway subgrade

Locke: LoA, LoB____________

Macomb: MaA, MaB

Made land: Md.
Variable; onsite investi-
gation needed.

Maneelona: MeB, MeC2_____

Marlette: MfA, M{B, MfB2,
MfC, MfC2, MfC3, M{D2,
MtD3, MfE2, MfF2.

Matherton: MhA, MhB______

McBride: MkB, MkB2,
MkC2, MIA, MIB, MIB2,
MIC, MIC2, MIC3, MID,
MID2, MID3, MIE2, MIF.

Menominee: MmA, MmB,
MmC, MmD.

Metamora: MnA, MnB________

Fair to good: sea-
sonal high water
table.

Poor if used alone:
erodible; readily
oxidized; high
water table.
Fair to good if \
mixed with min-
eral soil. 1

Fair: stony in
some areas; sea-
sonal high water
table.

Poor: sandy tex- |
ture; droughtiness. ‘

|

!

Fair to good:
loamy texture;
thin where
eroded.

Good: loamy tex-
ture; seasonal
high water table.

Fair: sandy tex-
ture; thin where
eroded.

Poor: sandy tex-
ture; droughti-
ness; low organic-
matter content.

Fair: seasonal
high water
table. i

Not suitable_ _______

Not suitable_ _______

Not suitable_ _______

Not suitable________

Not suitable_ _______

Good: poorly

Not suitable_ _______

Not suitable to

Not suitable_ _______

Not suitable_ ___

Not suitable_ ___

Not suitable_ ___ |

Subsoil, fair: low to moderate
shrink-swell potential; good
workability; good compaction
characteristics.

Substratum, fair to good: low
shrink-swell potential; low com-
pressibility; wetness hinders
excavation in some areas.

Not suitable: unstable_ ___________

Fair to good: low shrink-swell
potential; good compaction
characteristies; wetness hinders
excavation in some areas.

\
Not suitable____|

Not suitable_ ___

Good: poorly
graded sand

graded sand and

gravel with some and gravel
fines; seasonal with some
high water table. fines; sea~

sonal high

water table.

Not suitable_ ___

Not suitable_ ___

fair: limited
source of sand
with fines to a J
depth of 42

inches. ’

‘ Not suitable_ ___

|
J J

Subsoil, fair to good: sandy tex-
ture; low shrink-swell potential;
fair to good bearing capacity.

Substratum, poor: clayey texturc;
moderate shrink-swell potential;
difficult to work and compact
when wet.

Poor to fair: moderate to high
shrink-swell potential; poor to
fair bearing capacity; difficult
to work and compact when wet.

Subsoil, fair: low to moderate
shrink-swell potential; good
workability; good compaction
characteristics.

Substratum, good: low shrink-
well potential; good workability;
fair compaction characteristics;
wetness hinders excavation in
some arcas.

Fair to good: low shrink-swell
potential; fair to good bearing
capacity.

Upper part, fair: sandy texture;
low shrink-swell potential; fair
workability.

Substratum, fair: loamy texture;
low to moderate shrink-swell
potential; fair workability when
wet.

Fair to good: low to moderate
shrink-swell potential; fair work-
ability; wetness hinders excavation
in some areas.
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|

\\ Suitability as source of—con. Soil properties affecting— Corrosion potential
Impermeable material Highway location Winter grading Untreated steel Concrete
Fair: semipervious; sandy Scagonal high water table; Moisture content often too Moderate.. - - __ Low.
pockets in some areas; sea- wetness hinders construction high for good compaction;
sonal high water table. in some areas; fair to good poor stability upon thawing.
bearing capacity.
Not, suitable: unstable..________ High water table; unstable High water table; unstable High_________._ Low.
organic material, which organic material.
must be removed.
Good: semipervious to imper- Seasonal high water table; Moisture content often too High_________.. Low.
vious; low shrink-swell poten- wetness hinders construction high for good compaction;
tial; good compaction in some areas; fair to poor poor stability upon thawing.
characteristics; seasonal high bearing capacity.
water table.
Subsoil, fair: sandy texture. Poor to fair bearing capacity Medium to high moisture Moderate__..___ Low.
Substratum, good: clayey in substratum; hazard of content; poor stability upon
texture. frost heave in substratum. thawing.
Good: difficult to work and Cuts and fills needed in many Moisture content often too high | Moderate .- Low.
compact when wet. places; poor to fair bearing for good compaction; poor
capaeity. stability upon thawing.
Subsoil, good: good workabil- Seasonal high water table; Moisture content at times high | Moderate .- Low.
ity; fair compaction charac- wetness hinders construction enough to hinder operations.
teristics. in some areas; good bearing
Substratum, not suitable: capacity in substratum.
pervious.
Fair to good: good workabil- Cuts and fills needed in many Moisture content often high Moderate___.___ Low.
ity; good compaction charac- places; fair to good bearing enough to make compaction
teristics. capacity. difficult; poor stability upon
thawing.
Upper part, not suitable: Cuts and fills needed in many Moisture content often too Moderate____.__ Low.
sandy texture; pervious. places; fair bearing capacity high for good compaction;
Substratum, good: loamy in substratum. poor stability upon thawing.
texture; impervious.
Subsoil, fair to good: semi- Seasonal high water table; Moisture econtent often too High____ . ___ Low.
pervious to impervious. wetness hinders construction high for good eompaction;
Substratum, good: impervious; in some areas; poor to fair poor stability upon thawing.
seasonal high water table. bearing capacity.
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TABLE 6.—FEngineering interpretations

Soil series and map symbols

Suitability as source of—

Topsoil

Sand

Gravel

Road fill for highway subgrade

Miami: MoB, MoB2, MoC,
MoC2, MoD, MoD2, MoE,
MoE2, MoF, MoF2, MpC3,
MpD3, MpE3, MpF3.

Montealm: MrA, MrB, MrC,
MrD, MrE, MrF, MsA,
MsB.

Morley: MtB, MtB2, MtC,
MtC2, MtD2, MuC3,
MuD3, MuE3.

Munuseong: Mv______________

Mussey: Mw_________________
For Gilford part of this
mapping unit, see

Gilford series.

Nappanee: NaA, NaB, NpA,
NpB2.

Oshtemo: OsA, OsB, OsC..___

Owosso: OwA, OwB, OwC,
OwC2.

Paulding: Pa_____ _________

Fair to good:
loamy texture;
thin and sticky
where eroded.

ture; droughti-
ness; hazard of

Poor: sandy tex- ’
soil blowing. A

Fair to good:
thin and sticky
where eroded.

Fair: medium to
high organic-
matter content;
high water table.

Good: high water
table.

Loam (NaA, NaB),
fair; silty clay
loam (NpA,
NpB2), poor:
seasonal high
water table; some |
arcas sticky when !
wet. ‘

Poor: sandy tex-
ture; drought-
iness; low organic-
matter content.

Fair: low to ‘
medium organic-
matter content.

Poor: clayey tex-
ture; sticky when
wet; high water
table.

Not suitable_ _______

Fair: some layers
contain fines. [

Not suitable.._______ Not suitable_.___

i

Not suitable_ _______ ;

Good: poorly
graded sand,
gravel, and some
fines; high
water table.

Not suitable_ _______

Good: poorly
graded sand; some
gravel and fines.

Not suitable_ _ . _____

Not suitable_ . ______

Not suitable_ ___

Not suitable. __ .

Not suitable____

Good: poorly
graded sand,
gravel, and
some fines;
high water
table.

Not suitable_ ___

Fair: domi-
nantly sand,
but 20 to 45
percent
gravel.

Not suitable_ ___

Not suitable_ ___

Poor to fair: low to modecrate
shrink-swell potential; difficult
to work and compact when wet.

Fair to good: low shrink-swell
potential; fair to good bearing
capacity; loose, sandy material
easy to excavate but sometimes
hinders hauling.

Poor to fair: moderate to high
shrink-swell potential; difficult
to work and compact when wet.

Subsoil, fair to good: low shrink-
swell potential; fair bearing
capacity.

Substratum, poor: high shrink-
swell potential; poor to fair
bearing capacity; difficult to work
and compact when wet; wetness
hinders excavation.

Subsoil, fair: good workability; thin.

Substratum, fair to good: low
shrink-swell potential; low
compressibility ; wetness hinders
excavation.

Poor: high shrink-swell potential;
high compressibility; difficult to
work and compact when wet;
wethess hinders excavation in
some areas.

Subsoil, fair: low shrink-swell
potential; good workability; good
compaction characteristics.

Substratum, good: low shrink-
swell potential; fair workability;
fair compaction characteristies.

Subsoil, fair: sandy texture; low
shrink-swell potential; fair to
good bearing capacity.

Substratum, poor to fair: loamy
texture; low to moderate shrink-
swell potential; difficult to work
and compact when wet; poor to
fair bearing capacity.

Poor: high shrink-swell potential;
high compressibility; difficult to
work and compact when wet;
wetness hinders excavation.
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Suitability as source of—con.

Soil properties affecting—

Corrosion potential

to work and compact when
wet; high water table.

bearing capacity; plastic,
clayey material that is
unstable and slippery when
wet.

ture; poor stability upon
thawing.

Impermeable material Highway location Winter grading Untreated steel Concrete
Good: impervious; fair com- Cuts and fills needed in many Moisture content often too Moderate. ... Low.
paction characteristics. places; poor to fair bearing high for good compaction;
capacity. poor stability upon thawing.
Not suitable: sandy texture; Cuts and fills needed in many Sandy texture; low moisture Low_ . Low.
rapid permeability; hazard places; loose, sandy material content; good drainage.
of piping. easy to excavate but some-
times has poor trafficability.
Good: impervious; difficult to Cuts and fills nceded in many Moisture content often too Moderate_______ Low.
work and compact when wet. places; poor to fair bearing high for good compaction;
capacity; hazard of frost poor stability upon thawing.
heave.
Subsoil, fair: semipervious; High water table; poor to fair High water table; clayey High_____.____ Low.
thin. bearing capacity; plastic, texture; poor stability upon
Substratum, good: impervious; clayey material at a depth of thawing.
difficult to work and compact 18 to 42 inches; unstable and
when wet; high water table. slippery when wet.
Subsoil, not suitable: thin. High water table; wetness Iligh water table; wetness often | Iligh. .- ..~ Low.
Substratum, not suitable: hinders construetion. hinders operations.
pervious; piping hazard; high
water table.
Good: impervious; difficult to Scasonal high water table; poor | Moisture content at times high | Higho ... Low.
work and compact when wet; to fair bearing capacity; enough to hinder operations;
scasonal high water table. plastic, clayey material that poor stability upon thawing.
is unstable and slippery
when wet.
Not suitable: pervious__._._.._ Good bearing capacity in sub- Moisture content usually low Low. .- Low.
stratum; substratum good to medium; fair stability
source of subbase and fill upon thawing.
material.
Subsoil, fair: thin. Cuts and fills needed in many Moisture content medium to Low__ . _-.- Low.
Substratum, good. places; poor to fair bearing high; poor stability upon
capacity in substratum. thawing.
Good: impervious; difficult ITigh water table; poor to fair High water table; clayey tex- High_ . ____.._ Low.
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TABLE 6.—[ngineering interpretations
|

Soil series and map symbols

Suitability as source of—

Topsoil

Sand

Gravel

Road fill for highway subgrade

Pewamo: Pe, Pm_____.______.
Pinconning: Pn.._._.____.____
Richter: RcA, ReBaomo o _____
Roselms: RoA, RoB, RoB2____
St. Clair: ScB2, ScC2________
Sebewa: Se_ oo ________
Sigsson: SfB, SfB2, SfC, SfC2._

Spalding: So._______________
For Greenwood part of this
mapping unit, see Green-

wood series.

Spinks: SpA, SpB, SpC, SpD,
SpE, SpF.

Loam (Pe), fair;
clay loam (Pm),
poor: high water
table; some areas
sticky when wet.

Poor: sandy
texture; high
water table.

Fair: low organic-
matter content;
seasonal high
water table.

Poor: clayey
texture; sticky
when wet;
seasonal high
water table.

Poor: clayey
texture; thin and
sticky where
eroded.

Good: stony in
some areas; high
water table.

Good: loamy
texture.
Good: loamy tex-

ture; flood hazard;
high water table.

Poor if used alone:
erodible; readily
oxidized; high
water table.

Fair if mixed with
mineral soil.

Poor: sandy tex-
ture; droughti-
ness; low organic-
matter content.

Not suitable_ .

Not suitable to fair:
limited source of
sand with fines to
a depth of 314

feet.

Not suitable___ _____

Not suitable_ .

Not suitable_ _

Good: poorly
graded sand,

gravel, and some
fines; high water

table.

Not suitable to poor:
highly variable;
stratified sand

and fines.

Not suitable_ _

Not suitable_ _

Good below a depth
of 514 feet; some
fines above that

depth,

Not suitable____

Not suitable. ___

Not suitable_ ___

Not suitable_ _ __

Not suitable____

Good: poorly
graded sand,
gravel, and
some fines;
high water
table.

Not suitable___ .

Not suitable_ ___

Not suitable. ___

Not suitable. ___

Poor to fair: moderate to high
shrink-swell potential; difficult to
work and compact when wet;
wetness hinders excavation.

Subsoil, fair to good: low shrink-
swell potential; fair to good
bearing capacity.

Substratum, poor: high shrink-
swell potential; poor to fair
bearing capacity; difficult to
work and compact when wet;
wetness hinders excavation.

Fair: low shrink-swell potential;
fair bearing capacity; hazard of
frost heave; wetness hinders
excavation in some areas.

Poor: high shrink-swell potential;
high compressibility; difficult to
work and compact when wet;
wetness hinders excavation in
some areas.

Poor: high shrink-swell potential;
high compressibility; difficult to
work and compact when wet.

Subsoil, poor to fair: low to
moderate shrink-swell potential.

Substratum, fair to good: low
shrink-swell potential; low
compressibility; wetness hinders
excavation.

Poor: low shrink-swell potential;
hazard of frost heave; may be
difficult to work and compact
when wet; may flow when wet.

Poor: low shrink-swell potential;
hazard of frost heave; flood
hazard; wetness hinders excava-
tion.

Not suitable: unstable_ _______.____

Fair to good: low shrink-swell
potential; low compressibilitv;
fair to good workability; fair to
good compaction characteristics.
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Suitability as source of—Con.

Soil properties affecting—

Corrosion potential

Impermeable material Highway location Winter grading Untreated steel Concrete
Good: impervious; difficult to High water table; wetness ITigh water table; poor High_ . ______. Low.
work and compact when hinders construction; poor stability upon thawing.
wet; high water table. to fair bearing capacity;
hazard of frost heave.
Subsoil, not suitable: sandy High water table; poor to fair Iligh water table; clayey High________.___ Low.
texture; pervious. bearing capacity; plastie, texture; poor stability on
Substratum, good: clayey clayey material that is thawing.
texture; impervious; difficult unstable and slippery when
to work and compact when wet at a depth of 18 to 42
wet; high water table. inches.
Fair: good workability; good Seasonal high water table; Moisture content often too Moderate_____ .. Low.
compaction characteristics; substratum loses stability high for good compaction;
substratum loses stability and and flows when wet; hazard poor stability upon thawing.
flows when wet. of frost heave.
Good: impervious; seasonal Seasonal high water table; low Tligh water table; clayey High . ________ Low.
high water table; difficult to shear strength; poor to fair texture; poor stability upon
work and compact when wet. bearing capacity; plastie, thawing.
clayey material that is
unstable and slippery when
wet.
Good: impervious.._.________._ Poor to fair bearing capacity; Moisture content often too high | High_____.____ Low.
hazard of frost heave; for good compaction; poor
plastic, clayey material that stability upon thawing.
is soft and slippery when wet.
Subsoil, good: fair workability; | High water table; wetness High water table; wetness High__._______ Low.
fair compaction hinders construction. often hinders operations.
characteristics.
Substratum, not suitable:
sandy texture; pervious.
Fair: semipervious; stratified___| Unstable substratum; hazard Moisture content often too Low . oo Low.
of frost heave. high for good compaction;
poor stability upon thawing.
Fair to good: semipervious to High water table; flood hazard; | High water table; wetness High ... Low.
impervious; stratified; poor to fair bearing capacity; hinders operations; poor
flood hazard; high water hazard of frost heave. stability upon thawing.
table.
Not suitable: unstable_________ High water table; unstable High water table; unstable High_ ... High.
organic material, which organic material.
must be removed.
Not suitable: pervious... ... __ Cuts and fills needed in many Sandy texture; moisture con- Low. e Low.
places; loose sand casy to tent usually low; good
excavate but sometimes has stability upon thawing.
poor trafficability; good
bearing capacity; hazard of
soil blowing.
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TABLE 6.—FEngineering interpretations

Soil series and map symbols

Tawas: Taeoo—oo_ . __
Tedrow: TeA, TeB__.__.______
Tonkey: To__ ... _.________
Tuscola: TuA, TuB__._.._ ...
Ubly: UbA, UbB._____.______
Warners: Wb ___ . _____
Wasepi: WsA, WsB__________
Willette: Wt______ . ________

Suitability as source of—

Topsoil

Sand

1

Gravel

Road fill for highway subgrade

Poor if used alone:
erodible; readily
oxidized; high
water table.

Fair to good if
mixed with
mineral soil.

Poor: sandy
texture; low
organic-matter
content; seasonal
high water table.

Good: medium to
high organic-
matter content;
high water table.

Good: loamy
texture.

Fair: low organie-
matter content.

Poor: thin laver
of muck over
marl.

Poor: sandy tex-
ture; droughtiness;
seasonal high
water table.

Poor if used alone:
crodible; readily
oxidized; high
water table.

Fair if mixed
with mineral soil.

* Not suitable_ _______

Fair below a depth
of 114 to 3 fect.

Good below a depth
of 2 or 3 feet;
seasonal high
water table.

Not suitable to
poor: highly
variable; stratified
sand and fines.

Not suitable. _.._____

Not suitable_ __._____

Good: poorly
graded sand,
gravel, and some
fines; seasonal
high water table.

Not suitable. _______

Not suitable_ ___

Not suitable____

i
i
|

Not suitable___

Not suitable_ ___

Not suitable____

Not suitable_ ___

Good: poorly
graded sand,
gravel, and
some fines;
seasonal high
water table.

Not suitable____

Organic layer, not suitable:
stable.

Substratum, poor: sandy texture;
piping hazard; wetncss hinders
excavation.

un-

Fair to good: low shrink-swell
potential; low compressibility;
fair to good workability; fair to
good compaction characteristics;
wetness hinders excavation in
some areas.

Poor: low shrink-swell potential;
poor to fair bearing eapacity;
hazard of frost heave; wetness
hinders excavation.

Poor to fair: low shrink-swell
potential; hazard of frost heave;
may be diflicult to work and
compact when wet; may flow
when wet.

Subsoil, fair: low shrink-swell
potential; fair bearing capacity.
Substratum, poor to fair: moderate

shrink-swell potential; poor
bearing capacity; difficult to work
and compact when wet.

Not suitable: unstable____________

Subsoil, fair: low shrink-swell
potential; good workability; good
compaction characteristics; wet-
ness hinders excavation in some
areas.

Organic layer, not suitable:
stable.

Substratum, poor: difficult to work
and compact when wet; wetness
hinders excavation.

un-
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’ Suitability as source of—Con.

Soil properti

cs affecting—

Corrosion potentia

‘ Impermeable material

Highway location

‘ Winter grading

Untreated steel

Concrete

Organic laycer, not suitable:
unstable.

Substratum, not suitable:
pervious; high water table,

‘ Not suitable: pervious._._._.__

flows when wet; high water

i Fair: liquifies readily and
‘ table.

Fair: semipervious; stratified-_ .

‘ Subsoil, good.
Substratum, fair to good.

‘ Not suitable: unstable__ . __ __

pervious; sea-

Not suitable:
sonal high water table.

Organie layer, not suitable:
unstable.
Substratum, good: impervious;
‘ high water table; difficult to
work and compact when wet.

|

|
|

High water table; unstable
organic material, which must
be removed; sandy sub-
stratum.

Seasonal high water table;
sandy texture; loses stability
and flows when wet.

High water table; wetness
hinders excavation; poor to
fair bearing capacity.

Unstable substratum; hazard
of frost heave.

Poor to fair bearing capacity..__

High water table; thin layer of
unstable organic material
over marl, both of which
must be removed.

Scasonal high water table;
wetness hinders congtruction
at times; good bearing
capacity in substratum.

High water table; unstable
organic material that must
be removed.

-

| High water table; unstable
organic material.

! Wetness often hinders opera-
\ tions.

i
|
‘ High water table; poor stability
‘ upon thawing.
|

Moisture content often too
high for good compaction;
poor stability upon thawing.

Moisture content often too
high for good compaction;
poor stability upon thawing.

High water table; unstable
organic material and marl.

Moisture content at times high
enough to hinder operations.

High water table; unstable
organic material.

High .. ____

Moderate_._.____

High .. ___.___

Moderate_._._._

High .. .. _____

Moderate...____

High_ .. ____.__

Low.

Low.

Low.

Low.

Low.

Low.

Low.
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TABLE 7.—Engineering interpretations for

Soil properties affecting—
Soil series and map
symbols
Agricultural drainage Irrigation Terraces and diversions Grassed waterways
Abscota: Ab______________ Not needed.. ... Low available water Not needed: nearly Not needed: nearly
; capacity; very rapid level. level.
water intake; flood
hazard.

Adrian: Ad_____________ High water table; sandy ' High available water Unstable organic mate- Not needed: level
substratum; ditch- capacity; very rapid rial and sand likely or depressional.
banks unstable. water intake; very to blow and fill

poor natural drainage. channels. Terraces not
needed: level or
depressional.

Alcona: AlA, AIB, AIC___| Notneeded___ _._______| Medium available water Shallow to erodible sand; | Moderately coarse
capacity; rapid water difficult to vegetate. texture; difficult to
intake. vegetate; little

runoff.

Algansee: An____________ Normally not suitable Low available water Not needed: nearly Not needed: nearly
for crops. capacity; very rapid level. level.

water intake; flood
| hazard.
| | |

Allendale: AoA, AoB_____ Slow permeability at a Moderately low avail- Not needed: sandy Not needed: sandy
depth of 18 to 42 able water capacity; texture; nearly level texturc; nearly level
inches; seasonal high very rapid water in- to gently sloping; to gently sloping;
water table. take; slow permeability little runoff. little runoft.

at a depth of 18 to 42
inches.

Au Gres !

AsB_______ . Seasonal high water Low available water Not needed: sandy tex- | Usually not needed:
table; wet depres- capacity; very rapid ture; level to gently sandy texture;
sions; sandy texture; water intake. sloping; little level to gently
rapid permeability ; runoff. sloping; little
ditchbanks unstable. runoff.

AuA____ . . Seasonal high water Low available water Not needed: sandy tex- | Usually not needed:
table; sandy texture capacity; very rapid ture; nearly level; sandy texture;
t0 a depth of 42 water intake. little runoff. nearly level;
inches or more; little runoff.
moderately slow per-
meability below the
sand.

Barry: Ba__________.____ High water table; wet Moderate available water | No unfavorable Not needed: nearly
depressions; moderate capacity; rapid properties. Terraces level.
permeability; sandy water intake; poor not needed: nearly
pockets. | natural drainage. level.

Belding: BeA, BeB_.___._ Scasonal high water i Moderatc available water | Not needed: nearly Seasonal high water
table; moderately capacity; rapid level to gently table.
slow permeability water intake. sloping; little runoff.
below a depth of 18
inches; wet
depressions.

Belding, clay subsoil Seasonal high water J Low to moderate Dense subsoil; difficult Seasonal high water

variant: BfA, BfB. | table; slow perme- i available water to excavate; difficult table.
| ability below a ! capacity; rapid water to vegetate.
| depth of 18 to 42 . intake.
i inches. i
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Soil properties affecting—Continued

Farm ponds

Reservoir area

Fmbankment

Foundations for low buildings

Limitations for use as sewage-
disposal field

Flood hazard; rapid
secpage.

High water table; rapid
seepage; flotation of
organic material posi-
ble. Suitable for pit-
type ponds.

Medium to rapid seepage;
secal blanket generally
needed ; sides of ponds
unstable if substratum
is exposed.

Flood hazard; rapid
seepage.

Rapid seepage in sandy
layers; slow seepage in
clayey substratum.

Too porous to hold water;
seal blanket necessary.

Rapid seepage in sandy
layers; slow scepage in
substratum.

Medium seepage; high
water table. Suitable
for pit-type ponds.

Rapid seepage in upper
layers; slow seepage in
substratum.

Rapid seepage in upper
layers; slow seepage in
substratum.

Fair stability; fair to good com-
paction characteristics; medium
to rapid seepage; piping
hazard.

High water table; 18 to 42 inches
of unstable organic material;
sandy substratum has rapid
permeability and a piping
hazard.

Poor to fair stability; medium
scepage; fair to good compac-
tion characteristics; piping
hazard.

Fair stability; fair to good com-
paction characteristics; medium
seepage; piping hazard; seasonal
high water table.

Seasonal high water table; sub-
soil has fair stability and
medium seepage; substratum
has high shrink-swell potential
and slow seepage.

Fair stability; fair compaction
characteristics ; rapid seepage;
hazard of piping; seasonal high
water table.

Sandy layers have fair stability,
medium to rapid seepage, and
a piping hazard.

Substratum has fair to good
stability, fair to good com-
paction characteristics, and
slow seepage.

Fair stability; fair to good
compaction characteristics;
medium seepage; hazard of
piping; high water table.

Subsoil has fair stability,
medium seepage, and a
piping hazard.

Substratum has fair to good
stability, fair to good compaction
characteristies, slow seepage.

Seasonal high water table;
fair stability; high shrink-swell
potential ; poor to fair com-
paction characteristics; slow
seepage.

Low compressibility ; fair to good
bearing capacity; low shrink-
swell potential.

High water table; 18 to 42 inches
of unstable organic material;
substratum has low shrink-
swell potential and low com-
pressibility and often flows
when wet.

Fair to good bearing capacity;
low shrink-swell potential; low
compressibility ; somtimes flows
when wet.

Fair to good bearing capacity;
low shrink-swell potential; low
compressibility ; sometimes
flows when wet; scasonal high
water table.

Seasonal high water table; poor
to fair bearing capacity; high
shrink-swell potential; high
compressibility ; low shear
strength.

Low compressibility; poor to
good bearing capacity; low
shrink-swell potential;
seasonal high water table.

Seasonal high water table; poor
to fair bearing capacity;
moderate shrink-swell
potential; medium compressi-
bility ; medium shear strength.

Low compressibility ; fair to good
bearing capacity; low to
moderate shrink-swell
potential; high water table.

Poor to fair bearing capacity;
modcrate shrink-swell poten-
tial; medium compressibility;
medium shear strength;
seasonal high water table.

Seasonal high water table;
poor to fair bearing capacity;
high shrink-swell potential;
high compressibility ; low
shear strength.

Severe: flood hazard; possible
pollution of shallow water
supplies. Onsite investigation
needed.

Severe: high water table;
unstable organic material.

Slight: when wet, soil material
may flow into and plug tile
lines and filter beds.

Severe: scasonal high water
table; flood hazard.

Severe: seasonal high water
table; slow permeability at a
depth of 18 to 42 inches.
Onsite investigation needed.

Severe: seasonal high water
table; rapid percolation;
possible pollution of water
supplies. Onsite investigation
necded.

Severe: seasonal high water
table; filter fields saturated
in wet periods. Ousite
investigation needed.

Severe: high water table;
filter fields saturated in
wet periods.

Severe: seasonal high water
table; moderately slow
permeability within 3 feet
of the surface. Onsite
investigation needed.

Severe: seasonal high water
table; very slow perme-
ability within 18 to 42 inches
of the surface. Onsite
investigation needed.
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TABLE 7.— Engineering interpretations for

Soil serics and map

Soil properties affecting—

symbols
Agricultural drainage
Berville: Bh_o_________.__ High water table; wet
depressions. ‘
Blount: BIA, BIB, BIB2... | Moderately slow perme- ‘

Borrow pits:  Bp.
Variable; onsite in-

vestigation needed.

Boyer: BrA, BrB, BrC,
BrD, BrE, BrF, BsA,
BsB, BsC, BsD.

Brady:

Brookston:

Capae:

Carlisle:

Celina:

BtA, BtBo______

CaA, CaB_______

Cooe o

CeA, CeB, CeB2__

ability; seasonal high
water table; wet
depressions.

| Seasonal high water
table; rapid perme-
ability in substratum.

Moderately slow perme-
‘ ability below a depth
of 18 inches; high
| water table; wet

¢ depressions.

High water table; mod-
crate permeability
below a depth of 18
inches; wet depres-
sions.

‘ High water table;

' moderately slow per-
meability; wet de-
pressions.

Moderately slow perme-

ability; seasonal high
I water table; wet de-
pressions.

|
1 High water table;

organic material
settles if overdrained.

Not needed_____________

Not needed_____________ :

Irrigation

Terraces and diversions

Grassed waterways

. Moderately high to

high available water
capacity; medium
water intake; poor
natural drainage.

High available water
capacity; medium rate
of water intake.

Moderately low avail-
able water capacity;
very rapid water in-
take; sloping to very
steep units subject to
runoft and erosion.

Moderate to moderately
low available water
capacity; rapid water
intake.

Moderate available
water eapacity; rapid
water intake; poor
natural drainage.

Moderate to low avail-
able water capacity;
rapid water intake:
poor natural drainage.

High available water
capacity; medium
water intake; poor
natural drainage.

ITigh available water
capacity; medium
water intake.

Very high available
water capacity; very
rapid water intake;
very poor natural
drainage.

High available water
capacity; medium
water intake; gently
sloping units subject
to erosion.

No unfavorable
propertics. Terraces
not needed: level.

Dense subsoil; difficult
to excavate; difficult
to vegetate.

Modcrate depth to sand
and gravcl; erodible;
some slopes too steep
or irregular.

Not needed: nearly
level to gently sloping;
little runoff.

No unfavorable proper-
ties. Terraces not
needed: level or
depressional.

Sandy texture; difficult
to vegetate. Terraces
not needed: level or
depressional.

No unfavorable proper-
ties. Terraces not
needed: level or
depressional.

No unfavorable proper-
ties.

Unstable organic ma-
terial likely to blow
and fill channels.
Terraces not needed:
level or depressional.

No unfavorable proper-
ties.

Not needed:
level.

Seasonal high water
table.

Diflicult to vegetate
if cuts expose sand
and gravel; sloping
to very steep units
subject to runoff
and erosion.

Seasonal high water
table,

Not necded: level or
depressional; high
water table.

Not needed: level or
depressional.

Not needed: level
or depressional.

Seasonal high water
table.

Not needed: level
or depressional.

No unfavorable proper-
ties.
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Soil properties affecting—Continued

Farm ponds

Reservoir area

Embankment

Foundations for low buildings

Limitations for use as scwage-
disposal field

. High water table;
medium seepage.
Suitable for pit-type
ponds.

Medium to rapid secpage
in subsoil; secal blanket
necessary if substratum
is exposed.

i Mcedium seepage in sub-
soil; seal blanket
necessary if substratum
is exposed.

High water table; medium
secpage. Suitable for
pit-type ponds.

High water table; rapid
seepage in upper layers;
slow seepage in sub-
stratum. Suitable for
pit-typc ponds.

High water table; slow to
medium seepage. Suita-
ble for pit-type ponds.

Slow to medium seepage___

High water table; rapid
seepage; flotation of
organic material possi-
ble. Suitable for pit-
type ponds.

Fair stability; fair com-
paction characteristics;
slow seepage.

412-409—71- 9

High water table; fair to good
stability ; fair to good
compaction characteristics;
slow seepage.

Mecdium to slow scepage.._| Fair to good stability; fair to

good compaction character-
isties; slow secpage.

Subsoil has fair stability, medium
secpage, and fair to good
compaction characteristics;
substratum has good stability,
rapid seepage, and a hazard
of piping.

Subsoil has fair to good stability,
slow seepage, and fair to good
compaction characteristies;
substratum has fair stability,
rapid seepage, and fair com-
paction characteristies.

High water table; fair to good
stability; fair to good com-
paction characteristics; slow
seepage.

ITigh water table; subsoil has fair
stability and a hazard of
piping; substratum has fair to
good stability, fair to good
compaction characteristies,
and slow seepage.

High water table; fair to good
stability; fair to good com-
paction characteristics; slow
secpage.

Fair to good stability; fair to
good compaction characteris-
tics; slow seepage.

High water table; unstable
organic material.

Fair stability; fair compaction
characteristies; slow scepage.

High water table; poor to fair
bearing capacity; low to
moderate shrink-swell poten-
tial; medium compressibility;
medium shear strength.

Scasgonal high water table; poor
to fair bearing capacity; mod-
erate shrink-swell potential;
medium compressibility ; medi-
um shear strength.

Good bearing capacity ; low
shrink-swell potential; very
low compressibility ; medium
to high shear strength.

Seasonal high water table; fair
to good bearing capacity; low
shrink-swell potential; very low
compressibility ; medium to
high shear strength; flows when
wet.

High water table; poor to fair
bearing capacity; moderate
shrink-swell potential; medium
compressibility ; medium shear
strength.

High water table; poor to fair
bearing capacity ; moderate
shrink-swell potential; medium
compressibility ; medinm shear
strength.

High water table; poor to fair
bearing capacity; moderate
shrink-swell potential; medium
compressibility ; tendency to
liquity.

Scasonal high water table; poor
to fair bearing capacity; hazard
of frost heave; tendency to
liquefy; moderate shrink-swell
potential.

High water table; very high
compressibility ; instability.

Poor to fair bearing capacity;
moderate shrink-swell poten-
tial; medium shear strength;
medium compressibility.

Severe:  high water table;
filter fields saturated in wet
periods.

Severe: scasonal high water
table; moderately slow per-
meability within 2 feet of
the surface.

Slight: very rapid pcerme-
ability at a depth of about
214 feet; some slopes of more
than 10 pereent; possible
pollution of shallow water
supplies.

Moderate to severe: seasonal
high water table; very rapid
permeability at a depth of
about 4 feet; possible pollu-
tion of shallow water supplies.
Onsite investigation needed.

Severe:  high water table;
moderately slow permeability
within 224 feet of the surface.

Severe: high water table;
filter ficlds saturated in wet
periods.

Severe; high water table;
moderately slow permea-
bility.

Severe: scasonal high water
table; variable permeability
below a depth of 3 feet.
Onsite investigation necded.

Severe: high water table;
unstable organic material.

Moderate to scvere: moder-
ately slow permeability;
temporary seasonal high
high water table.
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Ceresco:

Chelsea: ChB, ChC, ChD._

Cohoctah: Cm

Colwood:

Conover: CvA, CvB

Del Rey: DrA, DrB._____
Dryden: DyA, DyB. .. __
Edwards: Ed._

Fabius:  FaA, FaB_. . __

For Wasepi part of
these mapping units,
see Wasepl series.

Fox: Fok Fo3 Fo

Seasonal high water
table; flood hazard.

Notneeded_.. . __________

ITigh water table; flood
hazard.

i

and very fine sand in
substratum can flow
into tile; ditehbanks
unstable.

‘ Moderately slow perme-
ability; seasonal high
water table; wet
depressions.

Moderately slow perme-
ability; seasonal high
water table; wet
depressions.

Not needed - ___. _

ITigh water table;
moderate depth to

. marl; organic material

settles if overdrained.

Scasonal high water
table; sand and gravel
substratum,

Not needed.

Moderate available
water capacity;
rapid water intake;
flood hazard.

Low available water
capacity; very rapid
water intake; hazard
of soil blowing.

Moderate available
water capacity; rapid
water intake; flood
hazard; poor natural
drainage.

High available water
capacity; rapid water
intake; poor natural
drainage.

ITigh available water
capacity; medium
water intake.

Iigh available water
capacity; medium
water intake.

Moderate available water
capacity; rapid water
intake.

ITigh available water
capacity; very rapid
water intake; very
poor natural drainage,

Moderately low avail-
able water capaeity;
rapid water intake:
shallow 1o sand and
gravel.

Moderate available
water capacity; rapid
water intake: moder-

ately sloping unit

subject to runoff and

CroRion.

Not needed: nearly

Not needed: sandy tex-
ture; slow to medium
runoff.

No unfavorable proper-
ties. Terraces not
needed: nearly level.

Siltation of channels
likely. Terraces not
necded: level or
depressional.

level. ‘

ties. Terraces not |
needed. i

Dense subsoil; difficult |
to excavate; difficult ‘
to vegetate. Terraces |
not needed:
gently sloping; little
runoff.

No unfavorable
properties.

Unstable organic
material and marl
likely to blow and fill
channels. Terraces not
needed: level or
depressional. !

Not needed:  nearly
level to gently sloping;
little runoftf.

i |

Short, irregular slopes
it some areas,

No unfavorable proper- ’

level to ‘

Not needed:
level.

nearly

Usually not nceded:
sandy texture; slow
to medium runoff.

Not needed: nearly
level.
Not needed: level

or depressional.

Seasonal high water
table.

Seasonal high water
table.

Stones in places_ o _____

Not nceded: level
or depressional.

Difficult to vegetate
if substratum is
cxposed.

Diffiealt to vegetate
if substratum is
exposed in cuts:
moderately sloping
unit =ubject vo ranoff
and erosion.
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Soil properties affecting—Continued

Rescrvoir area

|
Farm ponds

Embankment

Foundations for low buildings

Limitations for use as sewage-
disposal field

Rapid scepage; flood
hazard.

Rapid seepage; too porous
to hold watcer; seal
blanket necessary.

High water table; rapid
secpage; flood hazard.
Suitable for pit-type
ponds.

High water table; medium
scepage. Suitable for
pit-type ponds, but
sides would be unstable
when wet.

Slow to medium seepage_ _ -

‘ Slow to medium seepage_- .

Medium seepage in sub-
soil; medium to rapid
secpage in substratum,

High water table; rapid
seepage; flotation of
organic material pos-
sible. Suitable for pit-
type ponds.

Medium scepage in sub-
soil; seal blanket
necessary if substratim
is exposed.

Slow to medinm scepage
in subsoil; scal blanket
necessary if substratum
is exposed.

Scasonal high water table; fair
stability ; fair to good com-
paction characteristics; me-
dium seepage; hazard of piping.

Medium to rapid secepage; fair
stability; fair compaction
characteristics; hazard of
piping; low shrink-swell po-
tential.

[{igh water table; fair stability;
fair to good compaction
characteristics; medium
scepage; hazard of piping.

High water table; subsoil has
fair stability and slow scepage;
substratum has poor stability,
medium seepage, and a hazard
of piping.

Fair to good stability; fair to good
compaction characteristics;
slow seepage.

Fair to good stability; fair to
good compaction characteris-
ties; slow seepage.

Subsoil has fair stability, slow
secpage, and good compaction
characteristics; substratum has
fair stability, fair compaction

characteristics, and medium 1
|

seepage.

High water table; organic
material unstable; underlying
marl has poor stability and poor
compaction characteristics.

Subsoil has fair to good stability,
fair to good compaction
characteristics, and slow sce-
page; substratum has fair sta-
bility, fair compaction
characteristies, and rapid
seepage.

Subsoil has fair stability, slow
seepage, and fair compaction
characteristies; substratuny has |
good stability and rapid

seepage.

Seasonal high water table; fair
to good bearing capacity; low
shrink-swell potential; low
compressibility; tendency to
liquify and flow when wet.

Fair to good bearing capacity;
low shrink-swell potential; low
compressibility ; tendency to
liquify and flow when wet.

Iligh water table; fair to good
bearing capaecity; low shrink-
swell potential; low compressi-
bility ; medium to high shear
strength; flood hazard.

Iligh water table; poor bearing
capacity; tendency to liquefy;
low shrink-swell potential; low
compressibility ; medium shear
strength.

Seasonal high water table; poor
to fair bearing capacity; low
shrink-swell potential; medium
compressibility ; medium shear
strength.

Medium compressibility; poor
to fair bearing capacity;
moderate shrink-swell poten-
tial; scasonal high water table;
substratum unstable when wet.

Fair to good bearing capacity; low
shrink-swell potential; low
compressibility; tendency to
liquify and flow when wet.

High water table; very high
compressibility ; instability;
underlying marl has poor hear-
ing capacity and low shear
strength.

Seasonal high water table; good
bearing capacity; low shrink-
swell potential; low compres-
sibility ; high shear strength.

Good bearing capacity; low
shrink-swell potential: low
compressibility; medium to
high shear strength.

Scvere: seasonal high water
table; flood hazard. Onsite
investigation needed.

Slight: possible pollution of
water supplies; some slopes
of more than 10 percent.

Severe: high water table;
flood hazard; variable per-
meability.

Severe: high water table;
moderately slow permea-
bility within 3 feet of the
of the surface.

Severe: seasonal high water
table; moderately slow
permeability; filter ficlds
saturated in wet periods.
Onsite investigation needed.

Severe: scasonal high water
table; moderately slow per-
meability. Onsite investiga-
tion needed.

Moderate: temporary scasonal
high water table. Onsite
investigation needed.

Severe: high water table;

unstable organic material;
marl at a depth of 1 to 3%
feet.

Moderate to severe:  seasonal
high water table; possible
pollution of water supplies
because of rapid percolation
in substratum. Onsite
investigation needed.

Slight: rapid permeabilitys
at a depth of 255 feet;
possible pollution of shallow

water supplics.
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Soil series and map |
symbols
Agricultural drainage Irrigation Terraces and diversions Grassed waterways

Gilford: Gd..._______.__| High water table: moder- | Low to moderate avail~ No unfavorable prop- Not needed: level____
ately rapid permeabil- able water capacity; erties. Terraces not
ity at depth of about 3 rapid water intake; needed: level.
fect; rapid permeability poor natural drainage.
below that depth;
sandy substratum. \ ‘

Glendora: Ge__.....____.; Normally not suitable Moderately low available | Not needed: nearly Not needed: nearly
for crops. ‘ water capacity; very level. level.

1 rapid water intake;
flood hazard; poor
natural drainage.

Granby: Gm, Gn_.______ High water table; sandy | Low available water Erodible; difficult to Not needed: level
substratum; wet capacity; rapid water vegetate. Terraces not or depressional.
depresgions; ditch- intake; poor natural needed: level or
banks unstable. drainage. depressional.

Gravel pits:  Gr.

Variable; onsite inves-
tigation needed. |
Greenwood____ .. ________ High water table; High available water Unstable organic mate- Not needed: level
Mapped only with organic material settles |  capacity; very rapid rial. Terraces not or depressional.
Spalding soils. if overdrained. ‘ water intake; very needed: level or
© high acidity; very poor depressional.
natural drainage.
Gullied land: Gs, Gu.
Variable; onsite inves-
tigation needed.

Houghton: Ho_____.__ _ High water table; High available water Unstable organic mate- Not needed: level
organic material scttles capacity; very rapid rial likely to blow and or depressional.
if overdrained. water intake; very fill channels. Terraces

i poor natural drainage. not needed: level or
depressional.

Hoytville: Ht, Hy.. ... .| Iigh water table; very High available water Dense, clayey subsoil; Clayey subsoil; high
slow permeability. capacity; slow water diflicult to excavate; water table.

intake; poor natural difficult to vegetate.
drainagc. Terraces not needed:
level.

Toseo: loA__ . _______ --| Moderately slow perme- Moderately low avail- Not needed: sandy Not needed: sandy
ability below a depth able water capacity; texture; nearly level; texture; nearly level,
of 18 inches; seasonal very rapid water in- little runoff. little runoff.
high water table; wet take; moderately slow
depressions. permeability below a

depth of 18 inches.

Kibbie: KbA, KbB_______| High water table; silt Moderate to moderately | Erodible; siltation of Not needed: nearly
and very fine sand in high available water channels likely. level to gently
substratum can flow capacity; medium to Terraces not needed: sloping; little
into tile; ditehbanks moderately rapid nearly level to gently runoff.

‘ unstable. water intake. sloping; little runoff.
Lapeer: LaA, LaB, LaB2, ‘ Not needed__ . __________ Moderate available Short, irregular slopes Stones in some areas__
LaC, LaC2, LaC3, ‘ water capacity; and slopes of more

LaD2, LaD3, LaE2,
LaE3, LaF.

than 12 percent in

rapid water intake.
‘ places.
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Farm ponds

Reservoir area

Embankment

Foundations for low buildings

Limitations for use as sewage-~
disposal field

High water table;
rapid seepage in sub-
stratum. Suitable for
pit-type ponds.

High water table;
rapid seepage; flood
hazard. Suitable for
pit-type ponds.

High water table; rapid
geepage. Suitable for
pit-type ponds.

High water table; rapid
seepage; flotation of
organic material
possible. Suitable for
pit-type ponds.

High water table; rapid
seepage; flotation of
organic material
possible. Suitable for
pit-type ponds.

High water table; slow
seepage. Suitable for
pit-type ponds.

Rapid seepage in sandy
layers; slow seepage in
gubstratum.

Slow to rapid seepage;
sides of ponds unstable
when wet.

Medium seepage in sub-
so0il; medium to rapid
seepage in substratum.

412-409—T71—10

High water table; subsoil has
fair to good stability and slow
seepage; substratum has fair
stability, rapid seepage, and a
hazard of piping.

High water table; fair stability;
fair to good compaction
characteristics; rapid seepage;
hazard of piping.

High water table; fair stability;
fair compaction characteristics;
rapid scepage; hazard of
piping.

High water table; unstable
organic material.

High water table; unstable
organic material.

High water table; fair stability;
poor eompaction characteristics;
slow seepage; high shrink-
swell potential.

Sandy layers have fair stability,
rapid seepage, and a hazard of
piping; substratum has fair to
good stability, fair to good
compaction characteristics, and
slow seepage.

Subsoil has fair stability, fair
compaction characteristics,
and slow seepage; substratum
has poor stability, medium
seepage, and a hazard of
piping.

Substratum has fair stability,
slow seepage, and good com-
paction characteristios; sub-
stratum has fair stability, fair
compaction characteristics, and
medium seepage.

High water table; fair to good
bearing capacity; low shrink-
swell potential; low com-
pressibility; flows when wet.

Iigh water table; good bearing
capacity; low shrink-swell
potential; low compressibility;
medium to high shear
strength; flood hazard.

High water table; fair to good
bearing capacity; low shrink-
swell potential; low com-
pressibility; high shear
strength; flows when wet.

ITigh water table; very high
compressibility ; instability.

High water table; very high
compressibility; instability.

HWigh water table; poor to fair
bearing capacity; high shrink-
swell potential; high com-
pressibility ; low shear
strength; hard when dry.

Seasonal high water table; poor to
fair bearing capacity; low to
moderate shrink-swell
potential; medium compressi-
bility; medium shear strength.

Seasonal high water table; poor
bearing capacity; tendency to
liquify; low shrink-swell
potential.

Fair to good bearing capacity;
low shrink-swell potential;
low compressibility.

Severe: high water table;
filter fields saturated in wet
periods.

Severe: high water table;
flood hazard.

Severe: high water table;
filter fields saturated in wet
periods.

Severe: high water table;
unstable organic material.

Severe: high water table;
unstable organic material.

Qevere: high water table; very
slow permeability within 3
feet of the surface.

Severe: seasonal high water
table; moderately slow perme-
ability within 18 to 42 inches
of the surface. Onsite
investigation needed.

Severe: seasonal high water
table; tendeney to flow when
wet; can plug tile and filter
fields. Onsite investigation
needed.

Slight: some units have slopes
of more than 10 percent.
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Lenawee: Le_.__________ High water table; High available water No unfavorable Not needed: level or
moderately slow capacity; medium properties. Terraccs depressional.
permeability; wet water intake; poor not needed: level or
depressions. natural drainage. depressional.
Linwood: Lm_._________ High water table; High available water Unstable organic Not needed: level or
organic material capacity; very material likely to depressional.
settles if over- rapid water intake; blow and fill channels.
drained. very poor natural Terraces not needed:
drainage. level or depressional.
|
Locke: LoA, LoB___.____ Seasonal high water Modecrate available No unfavorable Seasonal high water
table; moderate water capacity; rapid propertics. Terraces table.
permeability; sandy water intake. not needed: level to
pockets. gently sloping; little
| runoff.
|
Lupton: Lu__.._________ High water table; High available water TUnstable organic Not needed: level or
organic material capacity; very rapid material likely to depressional.
settles if overdrained. water intake; very blow and fill channels.
poor natural drainage. Terraces not needed:
level or depressional.
Macomb: MaA, MaB____| Moderate permeability Moderate available No unfavorable Secasonal high water
below a depth of 18 water capacity; properties. Terraces table.
inches; seasonal high medium water intake. not needed; level to
water table; wet gently sloping; little
depressions. runoff.

Made land: Md.
Variable; onsite inves-
tigation needed.

Mancelona: MeB, MeC2.| Notneeded_____________ Moderately low available | Sandy texture; erosion Sandy texture;
water capacity; very hazard; difficult to erosion hazard;
‘ rapid water intake; vegetate. difficult to vegetate.
hazard of soil ;
blowing. ‘
Marlette: MfA, M{B, Not needed, exeept in High available water Short, irregular slopes No unfavorable
M{B2, MiC, MfC2, small wet arcas. capacity; medium in some areas; some properties.
MfC3, MfD2, M{D3, water intake. units have slopes of
MfE2, MfF2. more than 12 percent.

Matherton: MhA, MhB__| Seasonal high water Moderate available No unfavorable Not needed: level
table; moderate per- water capacity; rapid properties. Terraces to gently sloping;
meability above a water intake; not needed: level to little runoff.
depth of 3 feet; very moderate depth to gently sloping; little
rapid permeability at sand and gravel. runoff.

greater depth.

MecBride: MkB, MkB2, Notneeded.___.__.______ Moderate available Fragipan at a depth of Sloping to very steep
MkC2, MIA, MIB, water capacity; rapid 18 to 30 inches; some units subject to
MIB2, MIC, MIC2, water intake; fragipan units have slopes of runoff and erosion.
MIC3, MID, MID2, at a depth of 18 to 30 more than 12 percent.

MID3, MIE2, MIF. inches; sloping to very

steep units subject to ‘
runoff and €rosion. | ;
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Farm ponds

Reservoir area

Embankment

Foundations for low buildings

Limitations for use as sewage-
disposal field

High water table; slow
seepage. Suitable for
pit-type ponds.

High water table; rapid
seepage in organic
layer; slow seepage in
lower part; flotation of
organic material
possible. Suitable for
pit-typc ponds.

Medium seepage_ .- ______

High water table; rapid
seepage; flotation of
organic material possi-
ble. Suitable for pit-
type ponds.

Slow to medium seepage_._

Rapid seepage above a
depth of 42 to 66
inches; slow seepage at
greater depths; seal
blanket necessary
unless sandy material
is removed.

Slow to medium seepage.-..

Medium seepage in
subsoil ; seal blanket
necessary if substratum
is exposed.

Medium to rapid seepage;
seal blanket usually
necessary.

High water table; fair to good

stability; fair to good com-
paction characteristics; slow
seepage.

High water table; 18 to 42 inches

of unstable organic material;
substratum has poor com-
paction characteristics and
poor stability.

Fair stability; fair to good

compaction characteristics;
slow scepage.

High water table; unstable

organic material.

Fair to good stability; fair to

good compaction character-
istics; slow seepage.

Subsoil has fair stability, medium

seepage, and good compaction
characteristics; substratum has
slow seepage and fair to good
compaction characteristics.

Fair to good stability; slow

seepage; fair compaction
characteristies.

Subsoil has fair to good

stability, fair to good
compaction characteristics, and
slow seepage; substratum has
fair stability, fair compaction
characteristics, and rapid
seepage.

Fair stability; fair to good com-

paction characteristies; medium
seepage.

Iigh water table; poor to fair

bearing capacity ; moderate
shrink-swell potential; medium
compressibility ; medium shear
strength.

High water table; 18 to 42 inches

of unstable organic material;
substratum has poor bearing
capacity and low shear
strength.

Seasonal high water table; fair to

good bearing capacity; low to
moderate shrink-swell poten-
tial; low compressibility;
medium shear strength; ten-
dency to flow when wet.

High water table; very high

compressibility; unstable
organic material.

Seasonal high water table; poor

to fair bearing capacity; low
shrink-swell potential;
medium compressibility;
medium shear strength.

Poor to fair bearing capacity;

moderate shrink-swell poten-
tial; low shear strength;
medium to high compressi-
bility.

Poor to fair bearing capacity;

low shrink-swell potential;
medium shear strength.

Seasonal high water table; good

bearing capacity; low shrink-
swell potential; low compres-
sibility; high shear strength.

Fair to good bearing capacity;

low shrink-swell potential; low
compressibility.

Severe: high water table;
moderately slow perme-
ability within 2 feet of the
surface.

Severe: high water table;
unstable organic material.

Severe: seasonal high water
table; moderate permeability.
Onsite investigation needed.

Severe: high water table;
unstable organic material.

Severe: seasonal high water
table; moderate permeability.
Onsite investigation needed.

Slight: moderately slow
permeability below a depth
of 4 feet.

Moderate to severe: moder-
ately slow permeability in
subsoil; some units have
slopes of more than 10
percent.

Severe: seasonal high water
table; rapid percolation in
substratum; possible pollution
of water supplies. Onsite
investigation neeced.

Slight: some units have slopes
of more than 10 percent;
strong fragipan at a depth of
18 to 30 inches in some areas.
Onsite investigation needed.
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Menominee: MmA, Not needed, except in Moderately low available | Sandy, erodible subsoil; Sandy texture; diffi-

MmB, MmC, MmD.

Metamora: MnA, MnB.__

Miami: MoB, MoB2,
MoC, MoC2, MoD,
MoD2, MoE, MoE2,
MoF, MoF2, MpC3,
MpD3, MpE3, MpF3.

Montealm: MrA, MrB,
MrC, MrD, MrE, MrF,
MsA, MsB.

Morley: MtB, Mt1B2,
MtC, MtC2, MtD2,
MuC3, MuD3, MuE3.

Munuscong:

Mussey:
For Gilford part of
this mapping unit,
see Gilford series.

Nappance: NaA, NaB,
NpA, NpB2.

Oshtemo: OsA, OsB,
OsC.

small wet areas.

Seasonal high water
table; moderately
slow permeability
below a depth of 18 to
42 inches; wet
depressions.

Notneeded______ . ______

Notneeded_.__________. <

Not needed, except in
small wet areas. i

High water table; slow
permeability below a
depth of 18 to 42
inches.

High water table;
moderate permeability
above a depth of 2
feet; very rapid
permeability below
that depth.

Seasonal high water

table; very slow
permeability.

Not needed.____________

water capacity; very
rapid water intake;
sloping to modecrately ‘
steep units subject to
erosion.

Moderate available
water capacity; rapid
water intake.

High available water
capacity; medium rate
of water intake;
sloping to very steep
units subjeet to
erosion.

Moderately low available
water capacity; very
rapid water intake;
hazard of soil blowing.

High available water
capacity; medium
water intake.

Moderate available
water capacity; rapid
water intake; poor
natural drainage.

Moderate available
water capacity;
medium water intake;
poor natural drainage.

High available water
capacity; medium
water intake; very
slow permeability.

Moderately low available
water capacity; very
rapid water intake.

difficult to vegetate;
gome units have slopes
of more than 12
percent.

Not needed: level to
gently sloping; little
runoff.

Short, irregular slopes
and slopes of more
than 12 percent in
some areas.

Short, irregular slopes
and slopes of more
than 12 percent in
some areas. Sandy;
erodible; difficult to
vegetate.

Subsoil clayey in places;
difficult to vegetate;
short, irregular slopes
and slopes of more
than 12 percent in
some areas.

Dense, clayey material
at a depth of 18 to 42
inches. Terraces not
needed: nearly level
or depressional.

No unfavorable proper-
ties. Terraces not
needed: level or
depressional.

Dense, clayey subsoil;
difficult to excavate;
difficult to vegetate.

No unfavorable proper-
ties.

cult to vegetate;
sloping to moder-
ately steep units
subject to erosion.

Seasonal high water
table.

Stones in some areas;
sloping to very
steep units subject
to runoff and
erosion.

Erosion hazard on
moderate to very
steep units; difficult
to vegetate. Not
needed on level to
gently sloping units.

Subsoil clayey in
places; difficult to
vegetate.

Not needed: nearly
level or depressional.

Not needed: nearly
level or depressional.

Cuts expose clayey
material; difficult
to vegetate.

i

No unfavorable proper—.
ties.
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Farm ponds

Reservoir area

Embankment

Foundations for low buildings

Limitations for use as sewage-
disposal field

Rapid seepage above a
depth of 18 to 42
inches; slow seepage at
greater depth; seal
blanket necessary unless
sandy material is
removed.

Slow to medium secpage_._

Slow to medium seepage___

Rapid seepage; too porous
to hold water; seal
blanket necessary.

Slow seepage_____________

High water table; slow
seepage. Suitable for
pit-type ponds.

High water table; rapid
seepage in substratum.
Suitable for pit-type
ponds.

Slow seepage_ _ _ __...___.

Medium to rapid seepage
in subsoil; seal blanket
necessary if substratum
is exposed.

Sandy material hag fair stability,
medium seepage, and a hazard
of piping; substratum has fair
to good stability and slow
seepage.

Fair to good stability; fair to
good compaction character-
igtics; slow seepage.

Fair stability; fair compaction
characteristics: slow seepage;
low to moderate shrink-swell
potential.

Medium to rapid seepage; fair
stability; fair compaction
characteristies; hazard of
piping; low shrink-swell
potential.

Fair stability; fair compaction
characteristics; slow seepage;
high shrink-swell potential.

High water table; subsoil has
fair stability and medium
seepage; substratum has fair
stability, high shrink-swell
potential, and slow seepage.

High water table; subsoil has
fair to good stability and slow
seepage; substratum has fair
stability, rapid seepage, and a
piping hazard.

Seasonal high water table; fair
stability; high shrink-swell
potential; poor to fair com-
paction characteristics; slow
seepage.

Subsoil has fair stability,
medium seepage, and fair to
good compaction character-
isties; substratum has good
stability, rapid seepage, and
very low compressibility.

Fair bearing capacity; low to
moderate shrink-swell poten-
tial; medium shear strength;
medium compressibility.

Secasonal high water table; poor
to fair bearing capacity; low to
moderate shrink-swell potential;
tendeney to liquefy.

Poor to fair bearing capacity; low
to moderate shrink-swell poten-
tial; medium shear strength.

Fair to good bearing capacity;
low shrink-swell potential; low
compressibility.

Poor to fair bearing capacity;
moderate to high shrink-swell
potential; medium shear
strength; medium compressi-
bility.

High water table; poor to fair
bearing eapacity; high shrink-
swell potential; high com-
pressibility; low shear
strength; hard when dry.

High water table; good bearing
capacity; low shrink-swell
potential; very low compressi-
bility; high shear strength.

Seasonal high water table; poor
bearing capacity; high shrink-
swell potential; high compressi-
bility ; low shear strength; hard
when dry.

Good bearing capacity ; low
shrink-swell potential; very
low compressibility ; medium
to high shear strength.

Slight to moderate: moderately
slow permeability at a depth
of 2 to 4 feet; some units
have slopes of more than 10
percent. Onsite investigation
needed.

Severe: seasonal high water
table; variable permeability.
Onsite investigation needed.

Moderate to severe: moder-
ately slow permeability in
substratum; some units have
slopes of more than 10
percent.

Slight: possible pollution of
water supplies; some units
have slopes of more than 10
percent.

Severe: moderately slow per-
meability; some units have
slopes of more than 10 per-
cent. Ounsite investigation
needed.

Severe: high water table;
slow permeability within 18
to 42 inches of the surface.

Severe: high water table;
filter fields saturated in wet
periods.

Severc: seasonal high water
table; very slow permeability
in clayey subsoil. Onsite in-
vestigation needed.

Slight: possible pollution of
shallow water supplies.



136

SOIL SURVEY

TABLE 7.—FEngineering interpretations for

Soil properties affecting—

Soil series and map

symbols Agricultural drainage Irrigation Terraces and diversions Grassed waterways

Owosso: OwA, OwB, Not needed, except in Moderate available No unfavorable proper- Not needed: sandy

OwC, OwC2. small wet areas. water capacity; very ties. texture; little run-
rapid water intake. off.

Paulding: Pa_._________ High water table; very Moderately high avail- Dense, very clayey Clayey subsoil; high

Pewamo: Pe, Pm__._____

slow permeability.

High water table; mod-
erately slow permeabil-
ity; wet depressions.

able water capacity;
slow water intake;
poor natural drainage.

High available water ca-
pacity; medium water
intake; poor natural
drainage.

subsoil; difficult to
excavate; difficult to
vegetate. Terraces not
needed: level or
depressional.

Dense, clayey subsoil;
difficult to excavate;
difficult to vegetatec.
Terraces not needed:
level or depressional.

water table.

Not needed: level
or depressional.

Pinconning: Pn___._____ High water table; very Moderately low available | Sandy; difficult to vege- Not needed: level or
slow permeability be- water capacity; rapid tate. Terraces not depressional.
low a depth of 18 water intake; poor I needed: level or de-
inches. natural drainage. pressional.
Richter: RcA, ReB______ Seasonal high water Moderate available Not nceded: level to Scasonal high water
table; wet depressions; water capacity; me- gently sloping; little table.
silty and sandy mate- dium water intake. runoff.
rial can flow into tile;
ditchbanks unstable.
Rosclms: RoA, RoB, High water table; very | Moderately high avail- Clayey; difficult to exca- | Clayey subsoil; high
RoB2. slow permeability. | able water capacity; vate; difficult to vege- water table; con-
i slow water intake; tate. struction and seed-
i somewhat poor natu- ing difficult.
| ral drainage.
St. Clair:  ScB2, ScC2__._| Not needed, except in i High available water Dense and clayey; diffi- Dense, clayey subsoil;
small wet areas. ) capacity; medium cult to excavate; diffi- difficult to vegetate;
I water intake; very cult to vegetate; short, moderately sloping
i slow permeability; irregular slopes. unit subjeet to run-
. moderately sloping off and erosion.
’ unit subject to runoff
| and erosion.
Sebewa: Se..__...____.__ High water table; very ’ Moderate available Nounfavorable properties.| Not needed: level or
rapid permeability be- water capacity; me- Terraces not needed: depressional.
low a depth of 3 feet; dium water intake; poor level or depressional.
sand and gravel sub- natural drainage. ;
stratum; wet depres- \
sions.
Sisson: SfB, SfB2, SfC, Not needed__ ___________ Moderately high avail- Moderate depth to Moderately sloping
SfC2. able water capacity; highly erodible silt and units erode readily.
medium water intake. sand; short, irregular
slopes in some areas,
Sloan: Sno____.._.______ High water table; flood High available water No unfavorable proper- Not nceded: nearly

hazard.

capacity; medium rate
of water intake; flood
hazard; poor natural
drainage.

ties. Terraces not
needed: level or
depressional.

level or depressional.
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Soil properties affecting—Continued

Farm ponds

Reservoir area

Embankment

Foundations for low buildings

Limitations for use as sewage-
disposal field

Rapid seepage above a
depth of 18 to 42
inches; slow seepage at
greater depth; seal
blanket necessary un-
less sandy material is
removed.

High water table; slow
seepage. Suitable for
pit-type ponds.

High water table; slow
seepage. Suitable for
pit-type ponds.

High water table; slow
seepage. Suitable for
pit-type ponds.

Medium to rapid seepage;
sides of ponds unstable
when wet.

Scasonal high water table;
slow seepage. Suitable
for pit-typc ponds.

Slow secpage_ .. ________

High water table; rapid
seepage in substratum.
Suitable for pit-type
ponds.

Medium seepage; seal
blanket necessary and
sides of ponds unstable
if substratum is exposed.

High water table; flood
hazard; slow seepage.
Suitable for pit-type
ponds.

Subsoil has fair stability, medium
seepage, and good compaction
characteristics; substratum
has fair to good compaction
characteristics and slow seep-
age.

High water table; fair stability;
poor compaction character-
istics; slow seepage; high
shrink-swell potential.

High water table; fair to good
stability; fair to good compac-
tion characteristics; slow
seepage.

High water table; upper part of
substratum (18 to 42 inches)
has fair stability and rapid
seepage; lower part has fair
stability, slow seepage, and
high shrink-swell potential.

Fair stability; good compaction
characteristics; medium seep-
age; hazard of piping.

Seasonal high water table; fair
stability ; poor compaction
characteristics; slow secpage;
high shrink-swell potential.

Fair stability ; slow seepage; poor
to fair compaction characteris-
ticg; high shrink-swell poten-
tial.

High water table; subsoil has fair
to good stability and slow seep-
age; substratum has fair stabil-
ity, rapid seepage, and a hazard
of piping.

Subsoil has fair to good stability,
slow seepage, and fair compac-
tion characteristics; substratum
has poor to fair stability and
a hazard of piping.

High water table; fair to good
stability; fair to good compae-
tion characteristics; slow
seepage.

Poor to fair bearing capacity;
moderate shrink-swell potential;
medium shear strength;
medium compressibility.

High water table; poor to fair
‘bearing capacity; high shrink-
swell potential; high com-
pressibility ; low shear
strength; hard when dry.

High water table; poor to fair
bearing capacity; moderate to
high shrink-swell potential;
medium compressibility; me-
dium shear strength.

High water table; poor to fair
bearing capacity; high shrink-
swell potential; high compres-
sibility ; low shear strength;
hard when dry.

Seagonal high water table; fair
bearing capacity; tendency to
liquify; low shrink-swell poten-
tial.

Seasonal high water table; poor to
fair bearing capacity; high
shrink-swell potential; high
compressibility ; low shear
strength; hard when dry.

Poor to fair bearing capacity;
high shrink-swell potential;
high compressibility; low shear
strength; hard when dry.

High water table; good bearing
capacity ; low shrink-swell po-
tential; very low compressibil-
ity; good shear strength.

Poor to fair bearing capacity;
hazard of frost heave and re-
duction in bearing capacity
upon thawing; tendency to flow
when wet; low shrink-swell
potential.

High water table; poor to fair
bearing capacity; medium com-
pressibility ; medium shear
strength.

Moderate to severe: moderate-
Iy slow permeability below a
depth of 2 to 3 feet. Onsite
investigation needed.

Severe: high water table; very
slow permeability within 2
feet of the surface.

Severe: high water table;
moderately slow permeability
within 2 feet of the surface.

Severe: high water table;
very slow permeability with-
in 3 feet of the surface.

Severe: seasonal high water
table; filter fields saturated
in wet periods. Onsite in-
vestigation nceded.

Severc: Thigh water table; very
slow permeability within 2
feet of the surface.

Severe: temporary seasonal
high water table; very slow
permeability within 1 foot
of the surface.

Severe: high water table;
filter fields saturated in wet
periods.

Slight: tendency to flow when
wet.
Severe: high water table; flood

hazard; variable permeability.
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TaBLE 7.—Engineering interpretations for

Soil properties affecting—
1
Soil series and map
symbols Agricultural drainage Irrigation Terraces and diversions Grassed waterways
Spalding: So_______._ - High water table; High available water Unstable organic Not needed: level
For Greenwood part organic material capacity; very rapid material. Terraces not or depressional.
of this mapping settles if overdrained. water intake; strongly needed: level or
unit, see Greenwood acid; very poor depressional.
series. natural drainage.
Spinks: SpA, SpB, SpC Not needed__ .. _________ Moderately low avail- Short, irrcgular slopes Moderately sloping to
SpD, SpE, SpF. able water capacity; and slopes of more very steep units
rapid water intake; than 12 percent in crodible and difficult
hazard of soil some areas; difficult to vegetate. Not
blowing. to vegetate. needed on level and
gently sloping units.

Tawas: Taoo_ - High water table; sandy | High available water Unstable organic Not needed: level
substratum: ditch- capacity; very rapid material and sand or depressional.
banks unstable. water intake; very likely to blow and

poor natural drainage. fill channels. Terraces
not needed: level or
depressional.

Tedrow: TeA, TeB_._.___ Seasonal high water Moderately low avail- Not needed: level to Not needed: level
table; sandy sub- able water capacity; gently sloping; sandy to gently sloping;
stratum; wet depres- very rapid water texture; little runoff. sandy texture;
sions. intake. little runoff,

Tonkey: To_.oo .- High water table; wet Moderate available Siltation of channels Not needed: nearly
depressions; sandy : water capacity; likely. Terraces not level or depres-
material in substratum | rapid water intake; needed: level or sional.
can flow into tile; i poor natural drainage. depressional.
ditehbanks unstable.

Tuscola: TuA, TuB__.__- Not needed.._ - . .______ High available water Moderate depth to Gently sloping unit
capacity; medium highly erodible silt subjeet to erosion.
rate of water intake. and sand. Siltation of

channels likely.

Ubly: UbA, UbB___.____ | Notneeded_____.________ Moderate available No unfavorable No unfavorable
water capacity; rapid properties. properties.
water intake.

Warners: Whb___.______. Iigh water table; shal- High water table; shal- Unstable organic mate- Not needed: level

low over marl. low over marl; very trial over unstable or depressional.
poor natural drain- marl. Terraces not
age. needed: level or
depressional.

Wasepi: WsA, WsB______ Seasonal high water Low to moderate avail- No unfavorable proper- Not needed: level
table; sand and gravel able water capacity; ties. Terraces not to gently sloping;
substratum. rapid water intake; needed: level to little runoff.

moderate depth to gently sloping; little
sand and gravel. runoff.

Willette: Wt___.___.___. High water table; High available water Unstable organic mate- Not needed: Ievel
organic material set- capacity; very rapid rial likely to blow; or depressional.
tles if overdrained. water intake; very dense, clayey mate-

poor natural drainage. rial at a depth of 18
to 42 inches is diffi-
cult to excavate and
difficult to vegetate.
Terraces not needed:
level or depressional.
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Soil properties affecting—Continued

Farm ponds

Reservoir area

Embankment

Foundations for low buildings

Limitations for use as scwage-
disposal field

High water table; rapid
seepage; flotation of
organiec material pos-
sible. Suitable for pit-
type ponds.

Rapid seepage; too porous
to hold water; seal
blanket necessary.

High water table; rapid
secpage; flotation of
organic material
possible. Suitable for
pit-type ponds.

Too porous to hold water;
seal blanket necessary.

High water table; medium
seepage. Suitable for
pit-type ponds, but
sides would be unstable
when wet.

Medium seepage; seal
blanket necessary and
sides of pond unstable
if substratum is ex-
posed.

Rapid seepage above a
depth of 18 to 42
inches; medium to slow
seepage at greater
depths; seal blanket
necessary unless sandy
material is removed.

High water table; rapid
seepage; flotation of
organic material possible.
Suitable for pit-type
ponds.

Medium seepage in sub-
soil; seal blanket neces-
sary if substratum is
exposed.

High water table; rapid
seepage above a depth
of 18 to 42 inches; slow
seepage at greater
depth. Suitable for pit-
type ponds.

High water table; unstable
organic material.

Medium to rapid seepage; fair
stability; fair compaction
characteristies; hazard of
piping; low shrink-swell
potential.

High water table; 18 to 42 inches
of unstable organic material;
rapid permeability and hazard
of piping in sandy substratum.

Subsoil has fair stability and
medium seepage; substratum
hag fair stability, fair compac-
tion characteristics, rapid

seepage, and a hazard of piping.

High water table; fair stability;
medium seepage; hazard of
piping.

Subsoil has fair to good stability,
slow seepage, and fair com-
paction characteristics; sub-
stratum has poor to fair sta-
bility and a hazard of piping.

Fair stability; fair compaction
characteristics; slow seepage;
moderate shrink-swell poten-
tial.

High water table; unstable
organic material over unstable
marl.

Subsoil has fair stability, medium
seepage, and fair to good com-
paction characteristics; sub-
stratum has faic stability, fair
compaction characteristics, and
rapid seepage.

High water table; 18 to 42
inches of unstable organic ma-
terial; fair stability and poor
compaction characteristics in
clayey substratum.

High water table; very high
compressibility; unstable
organic material.

Good bearing capacity; low
shrink-swell potential; very
low compressibility.

High water table; 18 to 42 inches
of unstable organic material;
substratum has low shrink-
swell potential, low compres-
sibility, and tendency to flow
when wet.

Seasonal high water table; fair
to good bearing capacity; low
shrink-swell potential; very
low compresgibility; medium
shear strength; flows when wet.

High water table; poor to fair
bearing capacity when wet;
tendency to liquify; low
shrink-swell potential; low com-
pressibility ; medium shear
strength.

Poor to fair bearing capaecity;
hazard of frost heave and re-
duction of bearing capacity
upon thawing; tendeney to
flow when wet.

Poor to fair bearing capacity;
moderate shrink-swell poten-
tial; medium shear strength;
medium compressibility.

High water table; very high com-
pressibility; unstable organic
material over unstable marl.

Seasonal high water table; fair
to good bearing capacity; low
shrink-swell potential; very
low compressibility ; medium
to high shear strength; flows
when wet.

High water table; 18 to 42
inches of unstable organic ma-
terial; fair bearing capacity,
high compressibility, and low
shear strength in substratum.

Severe: high water table;
unstable organic material.

Slight: possible pollution of
water supplies; some units
have slopes of more than
10 percent.

Severe: high water table;
unstable organic material.

Severe: seasonal high water
table; filter beds saturated
in wet periods. Onsite
investigation needed.

Severe: high water table;
filter beds saturated in wet
periods.

Slight to moderate: temporary
seasonal high water table;
tendency to flow when wet.
Ousite investigation needed.

Slight: temporary high water
table in some areas in wet
periods. Onsite investigation
needed.

Severe: high water table; thin
layer of unstable organic ma-
terial over unstable marl.

Severe: high water table.
Onsite investigation needed.

Severe: high water table;
unstable organic material;
very slow permeability within
2 to 3 feet of the surface.

412-409—71——11
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Tests for liquid limit and plastic limit measure the
effect of water on the consistence of a soil. As the mois-
ture content of a clayey soil is increased from a very dry
state, the material changes from semisolid 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 con-
tent at which it changes from plastic to liquid. The plas-
ticity index is the numerical difference between the liquid
Jimit and the plastic limit. It indicates the range of mois-
ture content within which the soil material is in a plastic
condition.

The AASHO and Unified classifications given in this
table are based on the mechanical analysis data and on
the liquid and plastic limits.

Estimated engineering properties of the soils

gives, for all the soils and land types in
Lapeer County, information about selected soil properties
that are significant in engineering. Only those soils listed
in ave been tegted forbenghl}eering properties.
Properties of the rest of the soils were estimated by
making comparisons with the three soils that were sam-
pled and tested or by working with and observing simi-
lar soils in other locations.

In general, the estimates in reflect the proper-
ties of the soils to a depth of 5 feet or less. They do not
take the place of detailed onsite investigations.

Explanations of the column heads in follow.
No column showing depth to bedrock is included, because
all of the soils are deep enough that bedrock does not
interfere with engineering operations.

Depth to seasonal high water table—~This column
shows the highest level to which the water table rises in
winter and early in spring. This may be either a perched
water table or an ordinary ground-water table. If pre-
cipitation during the wet season has been less than aver-
age, the water table will not be so high. The short-term
effects of heavy precipitation are not considered. In all
soils, and particularly in sloping soils on uplands, the
depth to the water table late in spring, in summer, and
in fall is generally greater than the depth shown in

Depth from surface——This column gives the upper and
lower levels of the major horizons, in terms of inches
below the surface. Special divisions of the major horizons
are shown only if their engineering properties differ
significantly from those of the rest of the horizon.

COlassification—DBrief explanations of the USDA tex-
tural classification and of the two systems of engineering
classification, along with references to publications in
which these are explained in greater detail, are given
under the heading “Engineering classification systems.”

Percentage passing sieves—The figures in these col-
umns are estimates, rounded off to the nearest 5 percent.
The percentage that passes through the No. 200 sieve
approximates the amount of silt and clay particles in
the soil. The larger percentages that pass through the
No. 10 and No. 4 sieves include coarser particles as well
as the silt and clay particles.

Permeability—This column shows the rate at which
water moves downward through undisturbed soils. The
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estimates are based mainly on the texture, structure, and
consistence of the soil materials.

Awailable water capacity—This column shows the
capacity of soils to hold water available for use by most
plants. Tt is commonly defined as 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 soil.

Reaction.—This column shows the degree of acidity or
alkalinity of the soils, expressed as a range in the pH
value. A pH of 7 indicates a neutral reaction; a lower
pH indicates an acid reaction, and a higher pIl an alka-
line reaction.

Shrink-swell  potential—This column indicates the
change in volume to be expected if the moisture content
of the soil changes. The estimates are based mainly on
the amount and kind of clay in each soil.

Engineering interpretations

pretations of the soil properties described in

are presented in two tables :Which deals
with specified engineering uses, mainly highway con-
struction, and which deals mainly with agricul-
tural engineering. Some properties that are favorable for
one engineering use are unfavorable for another. For
example, a rapidly permeable substratum makes a soil
unsuitable as a site for a farm pond but is a desirable
property for soils on which a highway is to be lecated.

CasLe 6]—The column headings in[fable—6l are ex-
plained in the following paragraphs:

Topsoil—This column shows the relative suitability of
the soils for use as topdressing for back slopes, embank-
ments, lawns, gardens, and the like. The ratings are
based mainly on texture and organic-matter content. A
high organic-matter content is a favorable characteristic.
Except as otherwise indicated in the table, the ratings
apply only to the surface layer of mineral soils.

Sand and gravel—These columns relate to the pres-
ence of commercially useful sand and gravel within
5 feet of the surface. In some soils there is such material
in the uppermost 5 feet and also below that depth; in
other areas of these same soils, the material below a
depth of 5 feet is unsuitable. Also, some soils that are
rated as unsuitable do have sand and gravel at a depth
of more than 5 feet. If the avallability of sand and gravel
is in question, test pits should be dug.

Road fill for highway subgrade——This column gives
ratings based on the performance of the soils when used
as borrow for subgrade. Both the subsoil and the sub-
stratum are rated if they differ in character. Sand is the
most suitable material, and clay the least suitable.

Impermeable material—This column gives ratings
based on the permeability of the soil when compacted.
Examples of uses for impermeable material are lin-
ings for reservoirs and sewage lagoons and fill for
embankments.

Highway location.—This column lists properties that
affect the overall performance of the soils when used as
locations for highways The entire profile, undis-
turbed and without artificial drainage, was evaluated.
The State Highway Department of Michigan has rated
the major soils of the State with respect to their highway
engineering properties
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Figure 16 —Highway on Paulding clay. The pavement is breaking

up because of the high water table, inadequate bearing capacity,

and other unfavorable properties of the soil. A thicker layer of
subbase would have made the pavement more durable.

Winter grading—This column lists properties that
indicate the relative ease with which the different soils
can be handled and can be traversed with ordinary con-
struction equipment during winter months. The ratings
are based largely on texture, natural water content, and
depth to the water table.

Corrosion potential—These columns relate to the
hazard of destruction of conduits by corrosion resulting
from soil properties. Correlating the corrosion potential
with any single soil property is difficult. Texture and
natural drainage are significant, because they affect aera-
tion, movement of water, and moisture content.
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[Tzere_73}-The column headings in are ex-
plained in the following paragraphs:

Agricultural drainage—This column lists soil prop-
erties that should be evaluated before surface and
subsurface drainage facilities are installed. Texture,
permeability, topography, depth to the water table, and
the presence of restricting layers are the significant
properties.

Irrigation—This column lists properties that should
be evaluated before irrigation facilities are installed.
Water intake rate and available water capacity are the
most significant properties [fig. 17)|; also important are
topography, depth to the wafer table, and depth to layers
that restrict roots.

Terraces and diversions—This column lists soil prop-
erties that affect the layout and construction of terraces
and diversions. Topography, texture, and depth to layers
unfavorable for crops are the significant properties.

(Frassed waterways—This column lists soil properties
that affect the layout and construction of waterways and
the establishment, growth, and maintenance of suitable
vegetation.

Farm ponds—These two columns list soil properties
that should be evaluated before ponds are construected.
For the reservoir area, the main concerns are those prop-
erties of undisturbed soil material that affect the seepage
rate: for the embankment, the properties to he con-
sidered are those that affect the suitability of disturbed
soil material for use in dikes, levees, and embankments
intended for impounding surface water.

Foundations for low buildings—This column lists
wwoperties of the substratum that affect its use as the
La.se of foundations for buildings of no more than three
stories. No specific values should be inferred from the
eeneral estimates of bearing capacity.

Limitations for use as sewage-disposal field—This col-
umn shows the relative degree of limitation of each soil
and lists the limiting properties. The properties evalu-
ated are topography, permeability (or percolation rate),
depth to the water table, depth to bedrock, the flood
hazard, and the risk of polluting ground water.

Soil properties that affect community development

Community development, with the accompanying ex-
tension of public utilities and establishment of business
and recreational facilities, creates a need for soils infor-
mation somewhat different from that needed for purposes
of farming. Land appraisers, realtors, city planners,
builders, and others need facts that will help them deter-
mine what sites are suitable for homes and other build-
ings and what areas had better be reserved for other
uses. Homeowners want information that will help them
in landscaping their property and protecting it against
the erosion hazards of built-up communities.

Residences—Drainage, permeability, slope, erosion
hazard, stability, and frequency of flooding have to be
considered in evaluating the suitability of a site for an
individual home or for a subdivision.

Homes built on poorly drained soils, such as those of
the Breckenridge, Brookston, Gilford, Lenawee, and
Pewamo series, are likely to have wet basements unless
some artificial drainage is provided. A high water
table, even if only seasonal, keeps sewage-disposal sys-
tems from functioning properly. The soil descriptions
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Figure 17.—Sprinkler irrigation of vegetable crops on Carlisle muck, which has a very rapid rate of water intake and a very high
available water capacity. Besides promoting the growth of the crops, the additional water helps to reduce the risk of soil blowing
and of frost damage.

(pages 8 to 70) give information about drainage and the
occeurrence of a high water table.

Permeability is another property that affects the func-
tioning of sewage-disposal systems, If the filter field is
in rapidly or very rapidly permeable soils, such as those
of the Chelsea and Spinks series, unfiltered eflluent may
contaminate the water in shallow wells. gives
estimates of permeability rates for all the soils, and
table T]includes interpretations that show the relative
mitations of the soils as locations for sewage-disposal
fields.

Organic soils, such as those of the Carlisle and TTough-
ton series, are not stable enough to be good foundations
for houses. Boyer, Chelsea, and Spinks soils, which have
low shrink-swell potential and fair to good bearing
capacity, are examples of soils that provide good founda-
tions. , gives estimates of shrink-swell potential
for all soils, and [table 7 includes interpretations on the
basis of which it is possible to identify the soils that have
the least serious limitations for use as foundations.

Soils on bottom lands are subject. to flooding and con-
sequently are not good choices for building sites. Ceresco,
Cohoctah, Glendora, and Sloan soils are examples.

Erosion and the accumulation of sediment are serious
hazards where houses are under construction. As a result
of paving and of compaction of soil material, runoff from
a built-up area is two to ten times as heavy as runoff
from the same area while it was still in farms or forest.
The runoff water concentrates in streets and gutters,

instead of flowing into natural waterways, and the result
is flooding and depositions of sediment in lower areas.
The steeper the slope, the more severe the hazard. The
sloping and steep soils of the Miami and Morley series are
particularly susceptible to erosion. n_mlud_es inter-
pretations relating to the construction of diversions and
erassed waterways and the installation of drainage facili-
ties. Measures that can be taken to control erosion in
small residential tracts include the following:

1. Building driveways, walks, and fences on the

contour or, if that is not possible, straight across

slope.

Grading to make the surface level or gently

sloping. The surface layer can be removed before

erading and used later for topsoil.

Building diversions that will intercept runofl and

keep it from flowing over erodible areas.

4. Constructing waterways or improving existing
waterways 1n order to prevent gullying.

5. Draining seepage areas and waterlogged areas
with tile or other facilities.

Streets, driveways, sidewalks, and patios—Of special
interest to homeowners and developers are soil properties
that cause cracking and shifting of pavement. Soils high
in silt, such as those of the Del Rey, Kibbie, Lenawee,
and Colwood series, are subject to frost heave. Concrete
placed on such soils cracks readily unless the surface of
the soils is first covered with sand and gravel. Other

Lo

-
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properties that cause pavement to crack and shift exces-
sively are a high water table and a clayey texture. The
Hoytville and Paulding soils are examples of soils that
have these limitations. Pavement laid on organic soils,
such as those of the Carlisle and Houghton series, is
likely to crack and become uneven as a result of settling
of the organic material after drainage. gives
estimates of shrink-swell potential for all the soils, and
includes interpretations relating to the use of
the soils for road fill and locations for highways; this
information can be used to identify the soils that are
unsuitable for streets, driveways, sidewalks, and patios.

Underground wutility lines——Water mains, gas pipe-
lines, communication lines, and sewer lines that are
buried in the ground may corrode and break unless pro-
tected against certain electrobiochemical reactions that
result from inherent properties of the soils but differ
according to the nature of the soils. All metals corrode
to some degree when buried in the soils, and some metals
corrode more rapidly in some soils than in others. The
corrosion potential depends on physical, chemical, electri-
cal, and biological properties of the soils—for example,
oxygen concentration, concentration of anaerobic bac-
teria, and moisture content. Design and construction of
the Iimes are also important. The likelihood of corrosion
is intensified by connecting dissimilar metals, by burying
metal structures at varying depths, and by extending
pipelines through different kinds of soils. Table 6
gives the corrosion potential for untreated steel and for
concrete.

If cast-iron pipe is used, stress caused by shrinking
and swelling of the soils is an additional hazard. In soils
that have a high shrink-swell potential, such as those of
the Hoytville and Paulding series, cast-iron pipes may
break unless cushioned with sandy material. Iistimates
of shrink-swell potential for all the soils are given in

Gardening ond landscaping.—The ideal soils for yard
and garden plants are those that have a deep root zone,
a loamy texture, a balanced supply of plant nutrients,
an adequate amount of organic matter, adequate avail-
able water capacity, good drainage, and a structure that
allows free movement of water. The Miami soils closely
approach this ideal. On droughty soils like those of the
Boyer, Chelsea, and Spinks series, lawn grasses and
shrubs dry up quickly in periods of dry weather unless
they are watered {frequently. Poorly drained soils, such
as those of the Hoytville and Pewamo series, are difficult
to work when wet and become hard and cloddy at the
surface when they dry out. If such soils are disturbed by
construction operations, seeding them with lawn grasses
is difficult.

Other information useful in Jandscaping is given in
the section “Use and Management of the Soilg.”

Public health.—Soils information has many applica-
tions to public health problems, including those of sew-
age disposal, trash disposal, prevention of disease, and
the maintenance of a safe and adequate water supply.

Sewage lagoons, septic tank systems, and sewer lines
need to be located and constructed so that seepage or
drainage from them cannot pollute water supplies. One
cause of pollution is leakage from sewage lagoons built
on unsuitable soils, such as the rapidly permeable Mont-
calm and Spinks soils. Wells, streams, and lakes can
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become contaminated by runoff from clogged and im-
properly located filter fields. The soil map, which shows
the major drainageways of the county, can be used as a
general guide in locating filter fields where they will not
cause pollution. Rapid percolation of septic tank effluent
can resulf—in_pollution of shallow underground water
supplies. [Table 7| includes interpretations that can be
used to identify the soils that should not be used as mate-
Eml for construction of lagoons or as locations for filter
ields.

In selecting sites for sanitary land fills, it is important
to consider topography, drainage, soil texture, permeabil-
] Fion, and the nature of the underlying material.
iiab]e 5| gives estimates of pertinent properties of the
soils. The soil map can be used to locate areas of suitable
soils.

Stability of the soils is of major importance in select-
ing locations for sewer lines. If the gradeline is inter-
rupted and the system breaks down, a public health
hazard results. The shrink-swell potential of a soil (see

is an indication of its relative stability. Corro-

ston is another cause of breakdowns in sewer lines. Esti-
mates of the corrosion potential of all the soils are given
in table 6.

Mosquitoes, fleas, and other disease-carrying insects
breed in stagnant water. By the use of the soil descrip-
tions and the soil map, it is possible to identify areas
subject to flooding or ponding. Once the possible trouble
spots are located, the health hazard can be controlled by
spraying to eliminate insects and installing drainage
systems to remove standing water.

Recreation—Natural drainage, texture, slope, the flood
hazard, and the presence of stones and cobblestones are
soil properties that affect the suitability of a site for
recreational uses.

Poorly drained soils that have a high water table, such
as those of the Barry, Brookston, Gilford, Hoytville, and
Tonkey series, have severe limitations for use as camp-
sites, picnic areas, and intensive play areas. Carlisle and
Houghton soils have especially severe limitations because
of very poor drainage and the presence of unstable
organic material. All of these soils, however, are suitable
sites for pit-type ponds because of their high water table.

Sloping soils of the Boyer, Lapeer, Marlette, McBride,
Miami, Montcalm, and Morley series have severe limita-
tions for use as campsites and picnic areas but are
suitable for paths and trails. Level to gently sloping,
well-drained soils, such as those of the Boyer, Lapeer,
McBride, Montcalm, and Spinks series, are fair to good
for campsites, picnic areas, intensive play areas, and
buildings. These soils dry out quickly and so are firm
enough for foot and vehicular traffic shortly after rain.

Alluvial soils, such as those of the Cohoctah, Glendora,
and Sloan series, are Himited by a flood hazard.

Formation and Classification
of the Soils

This section discusses the five major factors of soil
formation, the processes involved in the differentiation
of soil horizons, the system of classifying soils, and the
placement of the soils of Lapeer County according to
that system.
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Factors of Soil Formation

Soil is the product of the interaction of five major
factors: climate, living organisms (especially vegetation),
parent material, topography, and time. Differences in
any one of these factors result in the formation of a
different kind of soil.

The climate of Lapeer County is cool and humid.
Presumably, the present climate is similar to that which
existed while the soils were forming. Since the climate
is uniform throughout the county, it does not account for
differences among soils. Its effects, however, are modified
locally by runoft.

Plants, animals, insects, bacteria, and fungi are all
important in the formation of soils. Gains In organic
matter and nitrogen, gains or losses in plant nutrients,
and changes in structure and porosity are among the
changes these organisms bring about. Trees, both hard-
wood and coniferous, have affected the soils of Lapeer
County more than other kinds of living organisms.

Parent material is the unconsolidated mass from which
a soil forms. It determines the chemical and mineralogi-
cal composition of the soil. Except for the organic soils
(peat and muck), the soils of Lapeer County formed in
material deposited by glaciers. The texture of this
glacier-deposited material ranges from gravel and sand
to clay.

Topography, or relief, affects soil formation through
its influence on drainage, erosion, plant cover, and soil
temperature. Lapeer County has extremely varied relief
that ranges from depressional to steep. In steep areas,
local differences in relief are as much as 150 to 200 feet.
Lapeer and Miami soils are common in such areas. In
other parts of the county, there are large plains that
have slopes of less than 2 percent. Chelsea soils occupy
such areas near Columbiaville. Small level areas inter-
spersed throughout undulating or hilly areas are wet
because of runoff from nearby slopes. Depressions and
some level areas are wet because of a high water table.
The poorly drained Pewamo, Granby, and Colwood soils
are examples of soils that formed in such locations.

Time, usually a long time, is required for the formation
of distinet horizons in soils. Differences in the length of
time the parent material has been in place are commonly
reflected in the degree of horizon differentiation. Young
soils have weakly expressed horizons; older soils have
well-expressed horizons. Ceresco soils are examples of
young soils; except for a darker color in the surface
layer, they retain most of the characteristics of their
parent material. Conover soils are examples of older
soils; they have well-differentiated horizons.

Processes of Horizon Differentiation

Several processes were involved in the formation of
horizons in the soils of Lapeer County. These processes
are accumulation of organic matter, leaching of calcium
carbonates and bases, reduction and transfer of iron, and
formation and translocation of silicate clay minerals.
Most of the soils have been affected by more than one
of these processes.

Accumulation of organic matter in the upper part of
the profile to form an A1l horizon has been important.
The soils of the county range from high to very low in
organic-matter content.

Leaching of carbonates and bases has taken place in
nearly all of the soils. Soil scientists generally agree that
leaching of bases usually precedes translocations of sili-
cate clay minerals. Most of the soils are moderately to
strongly leached.
~ Reduction and transfer of iron, a process called gley-
ing, is evident in the poorly drained and very poorly
drained soils. Gray colors in the subsoil indicate reduc-
tion and loss of iron. Some horizons have reddish-brown
mottles and concretions, which indicate a segregation of
iron.

Translocation of clay minerals, usually preceded by
leaching of bases, is among the more important processes
in horizon development. It results in an eluviated A2
horizon that has a platy structure and is lower in content
of clay and usually lighter in color than the I3 horizon.
The B horizon usually has an accumulation of clay (clay
films) in pores and on ped surfaces. These soils were
probably leached of carbonates and soluble salts to a
considerable extent before translocation of silicate clay
took place. Miami soils are examples of soils in which
translocated silicate clay has accumulated in the B
horizon.

In some soils of Lapeer County, iron and humus have
moved from the surface layer to the B horizon. The
color of the B horizon in such soils ranges from dark
reddish brown to yellowish brown. Menominee, Tosco,
and Allendale soils are examples of soils in which trans-
located iron and humus have affected the B horizon.

Classification of the Soils

Soils are classified so that we may more readily remem-
ber their significant characteristics, assemble knowledge
about them, see their relationships to one another and
to the whole environment, and develop principles that
help us to understand their behavior and response
to manipulation. First through classification and then
through use of soil maps, we can apply our knowledge
of soils to specific fields and other tracts of land.

The current system of soil clagsification defines
classes of soils in terms of observable or measurable prop-
erties. It is designed to accommodate all soils. The
properties chosen are primarily those that result in the
grouping of soils of similar genesis, or mode of origin.
Genesis does not, however, appear In the definitions of
the classes. This system rﬁzjces the one adopted in

)

1938 and later revised
The current system of classification has six categories.
Beginning with the most inclusive, the categories are the
order, the suborder, the great group, the subgroup, the
family, and the series. shows the classification
of the soils of Lapeer County according to this system,
Brief descriptions of each of the six categories follow.
Ogrper. Ten soil orders are recognized: Xntisols, Ver-
tisols, Inceptisols, Aridisols, Mollisols, Spodosols, Alfi-
sols, Ultisols, Oxisols, and Histosols. The properties used
to differentiate orders are those that tend to give broad
climatic groupings of soils. Two exceptions to this gen-
eralization are the Entisols and the Histosols, both of
which occur in many different climates. Six of the ten
orders are represented in Lapeer County: Entisols, In-
ceptisols, Alfisols, Mollisols, Spodosols, and Histosols.
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TaBLE 8.—Classification of soil series by higher categories

[As of January 1, 1970. Subject to change as more precise informaion becomes available]
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Scries Family Subgroup Order
Abseota_ _ .. ______... D Mixed, mesie_ ... ___ . Typic Udipsamments_ __.._____ Tntisols.
Adrian_ _ . _________ B Sandy or sandy-skeletal, euie, mesie. - __ [ Terric Medisaprists___ .. ____. Histosols.
Aleona. .. _.._______ Coarse-loamy, mixed, frigid .___ .. ____________ Alfic Haplorthods_ . ______..__ Spodosols.
Algansee____ . _______.____ Mixed, mesic_ ... Aquic Udipsamments.. __._____. Entisols.
Allendale_ - ___..__ Sandy over claycy, mixed, frigid....________________. Aqualfic Haplorthods_ __._____. Spodosols.
Au Gres1_____ Sandy, mixed, frigid____ .. _____ Yintic Haplaquods_ _______..___| Spodosols.
Barry_______ Fine-loamy, mixed, mesie.__________ .. ______ Typie Argiaquolls. _ _...___._._.__| Mollisols.
Belding.._ ____| Coarse-loamy, mixed, frigid . Alfic Haplaquods__...__. ... Spodosols.
demg, clay subsoil variant_.. Coarse-loamy over clayey, mixed, frigid.__.___.________ Alfie Haplaquods__ . ___._______ Spodolsol.
Berville . __ . ____________ IFine-loamy, mixed, noncaleareous, mesie_____.______ .| Typic Argiaquolls_____________ Mollisols.
Blount. - _________________ Fine, illitie, mesic._ .. .. .. __ Aerie Ochraqualfs_____________ Alfisols.
Boyer___ . _______.. ¢ Coarse-loamy, mixed, mesic___________ Typic Hapludalfs._____________ Alfisols.
Brady .. _____ Coarse-loamy, mixed, mesic___._.______ Aquollic Hapludalfs____________ Alfisols.
Breckenridge ... ____ Coarse-loamy, mixed, nonacid, frigid Mollic Haplaquepts__._ . ___ Inceptisols.
Brevort ... ______ Sandy over loamy, mlxod noncalcal(\ous, frigid.______ Mollic Haplaquents_ .. _____.___ Intisols.
Brookston_ _ __ . ___________ Fine-loamy, mixed, mesic. .. _______________________ Typie Arglaquolls . .- __________ Mollisols.
Capae. .. _____ Fine-loamy, mixed, frigid. .. _____ . .. Aerie Ochraqualfs_____________ Alfisols.
Carlisle___________ ... __ Kuie, mesic_ . . Typic Medisaprists . o _______ Histosols.
Celinat . ___________ hne mixed, mesic_ . ___ .. Aquic Hapludalfs______________ Alfisols.
Ceresco____ . _______ Coarse- locuny mixed, mesic .. ________ Aquie Fluventic Hapludolls___._ Mollisols.
Chelsea________.__________ Mixed, mesic . . _ .. Alfic Udipsamments_ __________ Entisols.
Cohoctah ! . ________ . . Coarse- loamy, IIllXLd noncaleareous, mesic_ ... __ Fluventic Haplaquolls__._______ Mollisols.
Colwood Fine-loamy, mixed, noncale: areous, mesic. .. ______ Typiec Haplagquolls__ .- _________ Mollisols.
Conover Fine-loamy, mixcd, mesic oo I Udollic Ochraqualfs.___________ Alfisols.
Del Rey Fine, illitic, mesic_ _ _ _ .. Aeric Ochraqualfs . ____ .. ___ Alfisols.
Dryden_ . __._._____. —--| Coarse-loamy, mixed, mes Typic Hapludalfs._____________ Alfisols.
Edwards Marl, eule, mesie ... .. Linnic Medisaprists_____ . .. __ Histosols.
Fabius. .. Fine- loamy over sandy or s&hdy —skeletal, m1xed mesic_| Aquic Argiudolls. . ___________ Mollisols.
Fox .. _________ ... Fine-loamy over sandy or sandy-skeletal, mlxod mesic_| Typic Hapludalfs________.______ Alfisols.
Gilford ... _______________ Coarse- loamy, mixed, noncaleareous, mesic_ .. ____. Typic Haplaquolls. . ___________ Mollisols.
Glendora_ - ______________. Mixed, mesic. - . Mollic Psammaquents . _.______ Entisols.
Granby. . ... Sandy, mixed, noncaleareous, mesic. .o _______. .| Typie Haplaquolls___.__________ Mollisols.
Greenwood_ _ . __ . __ Dysie. . Typic Borohemists - _______ Histosols.
Tloughton Buie, mesie_ e Typic Medisaprists. .. ______ Histosols.
Hoytville. - __ ... _____ Fine, illitic, mesic_ _ . _ . __ o __ Mollic Ochraqualfs. . _________ Alfisols.
Toseo. . oo Sandy over loamy, mixed, frigid. .. __________________ Aqualfic Tlaplorthods. .. ______ Spodosols.
Kibbie ___ . _____ Fine-loamy, mixed, mesic_______ [ Aquollic Hapludalfs____________ Alfisols.
Lapeer_ - . ... Coarse-loamy, mixed, mesic.__.__ ... ______. Typic Hapludalfs______________ Alfisols.
Lenawee__. .. _ Fine, illitic, nonacid, mesie . ___ .. ___ Mollic Haplaquepts_____ - ._____ Inceptisols.
Linwood________ __ I Loamy, euie, mesie_ ____ ... ______.__ Terric Medisaprists_____._______ Histosols.
Locke_ . _____._._._ Coarse-loamy, mixed, mesic_ . ... __. Aquollic Hapludalfs.___________ | Alfisols.
Lupton.._ . _ Buie_ . e Typic Borosaprists_ _______.___ Histosols.
Macomb t__ Fine-loamy, mlxed mesic . ___ . L _______.. I Udollic Ochraqualfs__ .. ________| Alfisols.
Mancelona._ Sandy, m1xed f1101d ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Alfic ITaplorthods_ . . ________ Spodosols.
Marlette_.__._ Fine-loamy, mixed, INCSIC . .. Glossic 1lapludalfs__ . _____ Alfisols.
Matherton. .. _____.__._.__ Fine-loamy over sandy or sandy-skeletal, mixed, mesic_| Udollic Ochraqualfs.___________ Alfisols.
MeBride_ .o _.__ Joarse-loamy, mixed, frigid____ ... ____ Alfie Fragiorthods_.___________ Spodosols.
Menominee_ _____ ... _.____ Sandy over loamy, mixed, frigid_______________._____ Alfic Haplorthods_ ... _________ Spodosols.
Metamora_ _ .. ______ Fine-loamy, mixed, mesie_. . ___________ Udollic Ochraqualfs_ ... _____ Alfisols.
Miami . _ Fine-loamy, mixed, mesie. ... _________ Typic Hapludalfs . _ O Alfisols.
Montealm_ _ . ___________ Sandy, mixed, frigid______________ . ______ Alfic Haplorthods._ . ___________ Spodosols.
Morley_ .. Fine, illitie, moesie_ - - _ . __ . ... Typic Hapludalfs_____________ Alfisols.
Munuscong_ - ______.__ Coarse-loamy over clayey, mixed, nonacid, frigid_.._.___ Mollie Taplaquepts..____._____ Inceptisols.
Mussey. ... Finc-loamy over sandy or sandy-skeletal, mixed, mesic__| Typic Argiaquolls_____________ Mollisols.
Nappanee. . ___________ Fine, illitic, mesic_ _ . _ .. Aeric Ochraqualfs_____________ Alfisols.
Oshtemo_ .. ____ . _______ Coarse-loamy, mixed, mesic________ .. ____ Typic Hapludalfs . _____________ Alfisols.
OWOSS0 - _ o ___ Fine-loamy, mixed, mesie________ . _____. Typic Hapludalfs______________ Alfisols.
Paulding . ___._____ _ _ Very fine, illitie, nonacid, mesie_ .. ____ .. .____ Typic Haplaquepts__ .- _______ Inceptisols.
Pewamo_ . ._______________ I‘mc lePd MeSIC. oo Typie Argiaquolls_. . . _______ Mollisols.
Pinconning________________ \mdy over (laygy TIlIXCd nonealcareous, frigid_ . _____ Mollie Haplaquents._._.__________ Entisols.
Riehter-. . _______ Coarse-loamy, mixed, frigid _________________________ Alfic Haplaquods_ . ___._.______ Spodosols.
Roselms_ - ___._____ Very fine, illitic, mesic Aerie Ochraqualfs . ___________ Alfisols.
St. Clair?! Fine, illitic, mesic_ . ______. Typic Hapludalfs_.___________ Alfisols.
Sebewa _ oo Fine-loamy over sandy or sandy-skeletal, mixed, mesic.| Typic Argiaquolls______________ Mollisols.
Sigson Fine-loamy, mixed, mesic_ . __ .. _________. Typic Hapludalfs_.____.___._____ Alfisols.
Sloan_ . ______.____ Fine-loamy, mixed, nonealcareous, mesic._____._..._.__| Fluventic Haplaquolls__________ Mollisols.
Spalding DySiC Typic Borohemists_ . _ _________ Histosols.
Spinks . _____ Sandy, mixed, mesic_ . _ .. ____._ Psammentic Hapludalfs._______ Alfisols.
Tawas_ - . .. Sandy, euic. . Terric Borohemists._ .- _________ Ilistosols.
Tedrow._ ... __________ Mixed, mesic. - - oo i Aquic Udipsamments_ _____.____ Entisols.

See footnote at end of table,
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TasrLe 8.—Classification of soil series by higher categories—Continued

Series Family Subgroup Order
Tonkey__________________ Coarse-loamy, mixed, nonacid, frigid_________________ Mollic Haplaquepts___.________ Inceptisols.
Tuseola_ - ____________ Fine-loamy, mixed, mesic. .. _____________________.__ Typic Hapludalfs_ .. __________ Alfisols.
Ubly_ o _____. Coarse-loamy, mixed, frigid_________________________ Alfic Haplorthods_ __ _________. Spodosols.
Warners?_ ________________ Fine-silty, mixed, calcareous, mesic_ _________________ Typic Haplaquolls___.____.______ Mollisols.
Wasepl. . _____ . _____ Coarse-loamy, mixed, mesic______ . _________________ Aquollic Hapludalfs____________ Alfisols.
Willette_ _ ________________ Clayey, euic, mesic_ _  _ . _______________._ Terric Medisaprists__ . _________ Histosols.

! These soils are taxadjuncts. The reasons for excluding them
from the series with which they are here identified are as follows:

Au Gres.—Chromas higher than those of Aquods, but the soils
are wet unless drained.

Celina.—Clay content of argillic horizon less than 35 percent.

TInceptisols are most commonly on young but not recent
land surfaces. In Lapeer County, some of the soils that
were formerly known as Alluvial soils and some of those
formerly known as Low-Humic Gley soils are classified
as Inceptisols.

Alfisols have a clay-enriched B horizon that is high in
base saturation.

Tintisols are recent soils. They either lack genetic hori-
zons or are only beginning to develop such horizons.

Mollisols have a dark-colored surface layer. In Lapeer
County, some of the soils formerly called Alluvial soils
and some of those formerly called Humic Gley soils are
clagsified as Mollisols.

Spodosols have a B horizon enriched with iron and
humus. In Lapeer County, some of the soils formerly
known as Podzols are classified as Spodosols.

Histosols develop from organic material. The order
includes soils formerly known as muck, peat, organic
soils, and bog soils.

SunornEr.—Each 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
properties used are mainly those that reflect either the
presence or absence of waterlogging or differences in
climate or vegetation.

GreaT GroUP.—Each suborder is divided in great
groups on the basis of similarity in the kind and sequence
of the major horizons and in major soil properties. The
horizons considered are those in which clay, 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,
chemical composition (mainly content of calcium, magne-
sium, sodium, and potassium), and the like.

Suserovr.—Each great group is divided into sub-
groups, one that represents the central (typic) concept
of the group, and others, called intergrades, that have
one or more properties of another great group, suborder,
or order.

Famvtny.—Families are established within each sub-
group, primarily on the basis of properties important to
the growth of plants or properties significant in engi-
neering. Texture, mineralogy, reaction, soil temperature,
permeability, thickness of horizons, and consistence are
among the properties considered.

Cohoctah.—Dark-colored surface horizon not thick enough for
a mollic epipedon.

Kibbie.—May be Udollic Ochraqualfs.

Macomb.—Chromas in subsoil higher than normal.

St. Clair.—May be Aquiec Hapludalfs.

Warners.—Surface horizon of muck.

Srries.—A series is a group of soils that have horizons
similar in all important characteristics, except for tex-
ture of the surface layer, and similar in arrangement in
the profile. (See the section “How This Survey Was
Made.”)

Climate*

Although Lapeer County does not directly border any
of the Great Lakes, its climate is modified somewhat by
northeast winds off Lake Huron and by west winds off
Lake Michigan. The effect of the lakes 1s less significant
}éere than in the counties along the western side of the

tate.

and[10|give temperature and precipitation data
based _on records kept at Lapeer.

As shows, this part of Michigan experiences a
wide range mn temperature in the course of a year. On
the average, the temperature falls to 0° F. or lower on
10 days in a winter and rises to 90° or higher on 13 days
in a summer. A temperature of 100° or higher occurs in
about one summer out of ten. The highest temperature
of record is 105°, recorded on July 24, 1934, and the
lowest is —26°, recorded on February 20, 1929. The
highest monthly mean temperature of record is 79.4°,
established in July 1921, and the lowest is 9°, established
in January 1918. The average date of the last freezing
temperature in spring is May 13, and that of the first in
fall is October 7. [Cable 10] shows the probability of the
occurrence of specified temperatures of 32° or lower in
spring and fall.

More than half the annual precipitation—an average
of 62 percent—rfalls during the 6-month period April
through September (see[table 10). June is the month of
the heaviest average precipitation, and January the
month of the lightest. About once In 2 years, as much as
1.2 inches of rain falls in 1 hour, as much as 1.4 inches
in 2 hours, and as much as 2.8 inches in 24 hours. About
once in 10 years, as much as 3.5 inches falls in 24 hours,
and about once in 50 years, as much as 4.2 inches.

Snowfall averages 37.5 inches a year but varles con-
siderably from year to year. Annual totals have ranged
from 62.8 inches, in the 1942-43 season, to 12 inches, in

* By NorTtoN D. STROMMEN, climatologist for Michigan, National
Weather Service, U.S. Department of Commerce.
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TasLe 9.— Temperature and precipitation data

[Based on National Weather Service, Department of Commerce, records kept at Lapcer, Lapeer County, Michigan. Period of record,

1935-64]
Temperature Precipitation
Two years in 10 will have One year in 10 will
at least 4 days with— have—
Month Average
Average Average Average Days with| depth of
daily daily Maximum Minimum monthly SNOW SNOW On
maximum | minimum | temperature | temperature total Less More cover days with
equal to equal to than— than— SNow cover
or higher or higher
than— than—
°F. °F. °F. °F. Inches Inches Inches Number Inches
January _ .. _____ 30. 2 15. 4 46 —3 1. 44 0.5 2. 4 2 3.8
February . .. ___ . _______ 31. 4 14. 3 46 —3 1. 77 .6 3.0 19 4.7
March_ - ___ ... 42,8 24. 2 64 7 1. 96 1.1 2.6 8 3.4
April_ . 56. 7 34. 1 78 22 2,73 1.4 4.3 ® 1.3
May._ oo 69. 0 44. 4 84 31 3. 21 1.4 4.9 0 0
June_____ . ___________ 78. 8 53. 8 90 41 3. 46 1.8 50 0 0
July . 84. 3 59. 0 94 47 2. 59 1.2 4.0 0 0
August_ __ . ___.____ 81. 5 57.0 92 44 3. 34 2.1 4.2 0 0
September. _ ___________ 74. 6 50. 9 88 35 2,41 1.3 3.8 0 0
October___ . ____ 62. 6 40. 5 79 27 2. 35 .6 4.2 ® 1.0
November_ _ . __________ 46. 2 30. 3 64 17 1. 82 .7 2.7 2 2.8
December . ____ 33. 6 19. 9 51 1 1. 50 7 2.5 ’ 15 3.5
Year_ _ o~ 57. 6 ‘ 370 | e 28. 58 || ‘ 64 | .

1 Less than half a day.

TaBLE 10.—Probabilities of last freezing temperatures in spring and first in fall

Date for given probability and temperature

Probability

16°F. or lower

Spring:
1 year in 10 later than_____ . _..__ April 6
2 years in 10 later than________ . __ April 1
5 years in 10 later than-. .- March 22

Fall:
1 year in 10 earlier than___________ .-
2 years in 10 earlier than_________ .
5 years in 10 earlier than_____. ..

November 12
November 17
November 28

20°F. or lower | 24°F. or lower | 28°F. or lower | 32°F. or lower
April 17 April 30 May 15 May 28

April 12 April 25 May 10 May 23

April 2 April 15 April 30 May 13
November 2 October 18 October 3 September 21
November 7 October 23 October 8 September 26
November 18 | November 3 October 19 October 7

the 1936-37 season. Measurable amounts of snow usually
fall each month from November through April.

Cloudy weather is most common late in fall and early
in winter. Weather Bureau records show, for December,
an average of 22 cloudy days, 7 partly cloudy days, and
2 clear days. For July, the records show an average of
10 cloudy days, 13 partly cloudy days, and 8 clear days.

Precipitation during the growing season is adequate
in amount and generally is well distributed. Short
periods of dry weather in summer sometimes slow the
growth of crops, but long periods of drought are rare.
Cool temperatures, high humidity, and a preponderance
of cloudy and partly cloudy days result in relatively
slow evaporation and transpiration, and this along
with well-distributed rainfall diminishes the hazard of
drought.

The cool, moist weather that prevails during the grow-
ing season is favorable for oats, hay, and pasture. Usu-
ally the soils are moist enough in fall that seedbeds can
be prepared and winter grains will germinate.

In spring, after the snow has melted, most of the soils
of the county are nearly saturated. Rainfall at that time
often results in runoff heavy enough to erode soils that
have moderate or stronger slopes. Winds of velocities
great enough to cause blowing of unprotected organic
and sandy soils oceur on several days each year.

Topography and Drainage

Several glaciers advanced and retreated over Lapeer
County during the ice ages, the last during the late
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Wisconsin glacial period, some 9,000 years or more ago.
As this last ice sheet melted, rock and soil material
(collectively known as glacial drift) were deposited over
the entire county. The deposits range in thickness from
less than 20 feet to more than 250 feet. They rest upon
sedimentary bedrock, mainly shale and sandstone of the
Bayport, Napoleon-Marshall, and Coldwater Formations
of the Mississippian (Carboniferous) System.

Several distinctive topographic features of Tapeer
County resulted from this last glaciation. Two terminal
moraines were formed ; these are now represented by two
chains of hills, one that extends from Dryden to Hadley
in the southern part of the county, and another that
extends from Deanville to Columbiaville in the north-
central part of the county. Till plains or ground moraines
that were formed then are now represented by undulating
to rolling topography, mainly in Almont, Burnside, and
Elba townships. Glacial lakes once occupied areas south
of Silverwood and east and north of the city of Lapeer.
Large glacial channels were once present, east of Lapeer,
in the vicinity of Lum, and along Elm Creek east of
North Branch, and smaller ones in other areas through-
out the county. At one time during the glacial period,
water flowed from Lake Huron westward across Lapeer
County and eventually to Lake Michigan. The channel
through which it flowed followed the present dry muck
channel east of Imlay City, then ran northwestward
along Cedar Creek to the North Branch of the Flint
River and then southwestward along the Flint River
into Genesee County. High sand terraces along the Flint
River indicate that a considerable volume of water once
flowed through this channel.

Most of Lapeer County is within the Flint River
watershed. The major tributaries of the Flint River in
Lapeer County are Squaw Creek, Cedar Creek, Bottom
Creek, Gravel Creek, Hunters Creek, Farmers Creek, and
part of Hasler Creek. Smaller watersheds in the county
drain to the South Branch of the Cass River, in Burn-
side Township; to the North Branch of Mill Creek, in
Goodland Township; and to the Belle and Clinton
Rivers, in Imlay and Almont Townships.

Lakes, about 153 in number, are scattered over all but
the northeastern part of the county. They range in size
from a few acres to several hundred acres. Some of
the largest are Nepessing, Pleasant, Elk, Barnes, Long,
Hasler, Potter, and Bronson Lakes. The reservoir for
the city of Flint, located on the Flint River at Columbia-
ville, is a prominent manmade lake.

Farm Statistics

According to the 1964 Census of Agriculture, nearly
70 percent of Lapeer County, a total of 292,795 acres,
was In farms. Crops were harvested from 158,799 acres
of this total, and 26,567 acres of cropland was used for
pasture.

There were 2,076 farms in the county in 1964. Of these,
419 were between 1 acre and 49 acres in size, 596 between
50 and 99 acres, 775 between 100 and 259 acres, 243
between 260 and 499 acres, and 42 between 500 and 999
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acres. Only one farm of more than 1,000 acres was
recorded.

Of the 2,076 farms, 885 were miscellaneous or unclassi-
fied farms; 624 were dairy farms; 209 were poultry farms
or livestock farms other than dairy; and the rest were
vegetable, field crop, fruit and nut, and general farms.

Corn was the chief row crop grown in 1964; corn for
grain was harvested from 32,535 acres, and silage corn
was cut from 14,144 acres. Small grain was also grown
extensively; wheat was grown on 19,523 acres, oats on
18,269 acres, barley on 825 acres, rye on 444 acres, and
buckwheat on 240 acres. Soybeans were grown on 552
acres, Extensive acreages were used for hay—46,710 acres
for timothy and alfalfa mixtures, 4,725 acres for clover
or timothy, and 643 acres for other kinds of hay crops.
Alfalfa seed and red clover seed were harvested from
1,552 acres. There were 1,101 acres of potatoes, 5,960 acres
of beans, and 1,056 acres of tree fruits, nuts, and grapes.
Vegetables for sale were harvested from 2,044 acres,
which included 1,007 acres of carrots, 801 acres of onions,
and 246 acres of lettuce; the rest was used for other
vegetables.
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Glossary

Aeration, soil. The exchange of air in a soil with air from the
atmosphere. The air in a well-aerated soil is similar to that
in the atmosphere; that in a poorly aerated soil is considerably
higher in carbon dioxide and lower in oxygen than that in the
atmosphere.

Aggregate, soil. Many fine particles held in a single mass or cluster.
Natural soil aggregates such as crumbs, blocks, or prisms,
are called peds. Clods are aggregates produced by tillage or
logging.

Alluvium. Soil material that has been deposited on land by streams.

Association, soil. A group of soils geographically associated in a
characteristic repeating pattern.
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Available water capacity. The capacity of a soil to hold water
available for use by most plants. It is commonly defined as
the difference between the amount of soil water at field capac-
ity and the amount at the wilting point. It is commonly ex-
pressed as inches of water per inch of soil.

Bedrock. The solid rock that underlies the soil and other uncon-
solidated material or that is exposed at the surface.

Blinding material. Topsoil, straw, hay, sawdust, or other material
placed on the sides of and over tile lines to protect alinement
during backfilling and to improve permeability in the tile zone.

Board foot. The amount of wood in a board 1 foot wide, 1 foot
long, and 1 inch thick; 144 cubic inches; Y2 of a cubic foot.

Brush. Shrubs and short, scrubby trees that do not reach mer-
chantable size.

Calcareous. Of a soil, containing enough calcium carbonate (often
with magnesium carbonate) to effervesce (fizz) visibly when
treated with cold, dilute hydrochloric acid.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent silt.

Clay film. A thin coating of clay on the surface of a soil aggregate.
Synonyms: clay coat, clay skin.

Colluvium. Soil material, rock fragments, or both, moved by creep,
slide, or local wash and deposited at the base of steep slopes.

Concretions. Grains, pellets, or nodules of various sizes, shapes,
and colors consisting either of concentrations of compounds or
of soil grains cemented together. The composition of some con-
cretions is unlike that of the surrounding soil. Calcium car-
bonate and iron oxide are examples of material commonly
found in concretions.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Loose.—Noncoherent ; does not hold together in a mass.

Friable.—When moist, crushes easily under moderate pressure
between thumb and forefinger and can be pressed together
into a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.

Plastic—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled
between thumb and forefinger.

Sticky.—When wet, adheres to other material and tends to stretch
somewhat and pull apart, rather than to pull free from other
material.

Hard—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.—Hard and brittle ; little affected by moistening.

Contour farming. Plowing, cultivating, planting, and harvesting in
rows that are at right angles to the natural direction of the
slope or that are parallel to terrace grade.

Contour stripcropping. Growing crops in strips that follow the
contour or are parallel to terraces or diversions. Strips of grass
or close-growing crops are alternated with strips of clean-tilled
crops or summer fallow.

Cover crop. A close-growing crop grown primarily to improve the
soil and to protect it between periods of regular crop produc-
tion; or a crop grown between trees and vines in orchards and
vineyards.

Diversion, or diversien terrace. A ridge of earth, generally a ter-
race, that is built to divert runoff from its natural course and,
thus, to protect areas downslope from the effects of such runoff.

Erosion. The wearing away of the land surface by wind (sand-
blast), running water, and other geological agents.

Fertility, soil. The quality of a soil that enables it to provide com-
pounds, in adequate amounts and in proper balance, for the
growth of specified plants, when other growth factors, such as
light, moisture, temperature, and the physical condition of the
soil, are favorable.

Field moisture capacity. The moisture content of a soil, expressed
as a percentage of the oven-dry weight, after the gravitational,
or free, water has been allowed to drain away ; the field mois-
ture content 2 or 3 days after a soaking rain; also called
normal field capacity, normal moisture capacity, or capillary
capacity.

Flood plain. Nearly level land, consisting of stream sediments,

that borders a stream and is subject to flooding unless pro-
tected artificially.

Forage. Plant material that can be used as feed by domestic ani-
mals; it may be grazed or cut for hay.

Fragipan. A loamy, brittle, subsurface horizon that is very low in
organic matter and clay but is rich in silt or very fine sand.
The layer is seemingly cemented. When dry, it is hard or very
hard and has a high bulk dengity in comparison with the hori-
zon or horizons above it. When moist, the fragipan tends to
rupture suddenly if pressure is applied, rather than to deform
slowly. The layer is generally mottled, is slowly or very slowly
permeable to water, and has few or many bleached fracture
planes that form polygons. Fragipans are a few inches to
several feet thick; they generally cccur below the B horizon,
15 to 40 inches below the surface.

Grassed waterway. A natural or constructed waterway, typically
broad and shallow, and covered by grass for protection against
erosion ; used to conduct surface water away from cropland.

Green manure (agrenomy). A crop grown for the purpose of being
turned under in an early stage of maturity or soon after ma-
turity for soil improvement.

Gully. A miniature valley with steep sides, cut by running water,
through which water ordinarily runs only after rains. The
distinction between a gully and a rill is one of depth. A gully
generally is an obstacle to farm machinery and is too deep to
be obliterated by normal tillage; a rill is of lesser depth and
can be smoothed over by ordinary tillage. V-shaped gullies re-
sult if the material is more difficult to erode with depth;
U-shape gullies result if the lower material is more easily
eroded than that above it.

Habitat. The natural abode of a plant or animal; it refers to the
kind of environment in which a plant or animal normally lives
as opposed to its range, or geographical distribution.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinct characteristics produced by soil-forming proc-
esses. These are the major horizons:

O horizon—The layer of organic matter on the surface of a min-
eral soil. This layer consists of decaying plant residues.

A horizon.—The mineral horizon at the surface or just below an
O horizon. This horizon is the one in which living orga-
nisms are most active and therefore is marked by the accum-
ulation of humus. The horizon may have lost one or more
of the following: soluble salts, clay, and 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
to the underlying C horizon. The B horizon also has distine-
tive characteristics caused (1) by accumulation of clay,
sesquioxides, 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. Combined A and B horizons are usually called the
golum, or true soil. If a soil lacks a B horizon, the A horizon
alone is the solum.

¢ 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
material is known to be different from that in the solum,
a Roman numeral precedes the letter C.

R layer—Consolidated rock beneath the soil. The rock usually
underlies 2 C horizon but may be immediately beneath an
A or B horizon.

Mottled. Irregularly marked with spots of different colors that
vary in number and size. Mottling in soils usually indicates
poor aeration and lack of drainage. Descriptive ferms are as
follows: Abundance—few, common, and many; size—fine,
medium, and coarse; and contrast—faint, distinct, and prom-
inent. The size measurements are these: fine, less than 5 milli-
meters (about 0.2 inch) in diameter along the greatest dimen-
sion; medium, ranging from 5 millimeters to 15 millimeters
(about 0.2 to 0.6 inch) in diameter along the greatest dimen-
sion; and coarse, more than 15 millimeters (about 0.6 inch)
in diameter along the greatest dimension.

Muck. An organic soil consisting of fairly well decomposed organic
material that is relatively high in mineral content, finely
divided, and dark in color.

Munsell notation. A system for designating color by degrees of the
three simple variables—hue, value, and chroma. For example,
a notation of 10YR 6/4 is a color with hue of 10YR, a value
of 6, and a chroma of 4.
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Natural soil drainage. Refers to the conditions of frequency and
duration of periods of saturation or partial saturation that
existed during the development of the soil, as opposed to al-
tered drainage, which is commonly the result of artificial
drainage or irrigation but may be caused by the sudden deep-
ening of channels or the blocking of drainage outlets. Seven
different classes of natural drainage are recognized.

Hacessively drained soils are commonly very porous and rapidly
permeable and have a low water-holding capacity.

Somewhat excessively drained soils are also very permeable and
are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are com-
monly of intermediate texture.

Moderately well drained soils commonly have a slowly permeable
layer in or immediately beneath the solum. They have uni-
form color in the A and upper B horizons and have mottling in
the lower B and the C horizons.

Somewhat poorly drained soils are wet for significant periods
but not all of the time, and if podzolized commonly have
mottlings below a depth of 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 and are light gray
and generally mottled from the surface downward, although
mottling may be absent or nearly so in some soils.

Very poorly drained soils are wet nearly all the time. They
have a dark-gray or black surface layer and are gray or
light gray, with or without mottling, in the deeper parts of
the profile.

Organic soil. A general term applied to a soil or to a soil horizon
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 accumulated where there has been excess
moisture.

Ped. An individual natural soil aggregate, such as a crumb, a prism,
or a block, in contrast to a clod.

Permeability. The quality of a soil horizon that enables water or
air to move through it. Terms used to describe permeability
are as follows: wery slow, slow, moderately slow, moderate,
moderately rapid, rapid, and very rapid.

pH value. A numerical means for designating relatively weak
acidity and alkalinity in soils. A pH value of 7.0 indicates
precise neutrality; a higher value, alkalinity; and a lower
value, acidity.

Plow layer. The soil ordinarily moved in tillage; equivalent to
surface soil.

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed as a pH value. A soil that tests to pH 7.0 is precisely
neutral in reaction because it is neither acid nor alkaline. Soil
that tests lower than 7.0 is acid ; one that tests higher is alka-
line. In words, the degrees of acidity or alkalinity .are ex-
pressed thus :

pH pH

Extremely acid___ Below 4.5 Mildly alkaline.__ 74 to 7.8
Very strongly Moderately

aeid . ______ 4.5 to 5.0 alkaline ___.___ 7.9 to 84
Strongly acid____. 5.1 to 55  Strongly
Medium acid_____ 5.6 to 6.0 alkaline _______ 85 to 9.0
Slightly acid___.__ 6.1 to 6.5 Very strongly
Neutral _________ 6.6 to 7.3 alkaline _______ 9.1 and

higher

Relief. The elevations or inequalities of a land surface, considered
collectively.

Rill. A steep-sided channel resulting from accelerated erosion. A
rill normally is a few inches in depth and width and is not
large enough to be an obstacle to farm machinery.

Sand. As a soil separate, rock or mineral particles that range in
diameter from 0.05 to 2.0 millimeters. Most sand grains consist
of quartz, but sand may be of any mineral composition. As a
textural class, soil that is 85 percent or more sand and not
more than 10 percent clay.

Series, soil. A group of soils developed from a particular type of
parent material and having genetic horizons that, except for
texture of the surface layer, are similar in differentiating
characteristics and in arrangement in the profile.

Silt. As a soil separate, mineral particles that range in diameter
from the upper limits of clay (0.002 millimeter) to the
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lower limit of very fine sand (0.05 millimeter). As a textural
class, soil that is 80 percent or more silt and less than 12 per-
cent clay.

Soil. A natural, three-dimensional body on the earth’s surface that
supports plants and that has properties resulting from the inte-
grated effect of climate and living matter acting on earthy
parent material, as conditioned by relief, over periods of time.

Soil separate. Any of the mineral particles less than 2 millimeters
in equivalent diameter and ranging between specified size
limits. The names and sizes of separates recognized in the
United States are as follows: Very coarse sand (2.0 to 1.0
millimeter) ; coarse sand (1.0 to 0.5 mililmeter) ; medium
sand (0.5 to 0.25 millimeter) ; fine sand (025 to 0.10 milli-
meter) ; very fine sand (0.10 to 0.05 millimeter) ; silt (0.05 to
0.002 millimeter) ; and clay (less than 0.002 millimeter). The
separates recognized by the International Society of Soil Sci-
ence are as follows: I (2.0 to 0.2 millimeter) ; II (0.2 to 0.02
millimeter) ; III (0.02 to 0.002 millimeter); IV (less than
0.002 millimeter).

Soil variant. A soil having properties sufficiently different from
those of other known soils to suggest establishing a new soil
series, but a s0il of such limited known areas that creation of
a new series is not believed to be justified.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in a mature soil includes the A and B horizons. Generally, the
characteristics of the material in these horizons are unlike
those of the underlying material. The living roots and other
plant and animal life characteristic of the soil are largely con-
fined to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining aggregates and have properties unlike those of an equal
mass of unaggregated primary soil particles. The principal
forms of soil structure are—platy (laminated), prismatic (ver-
tical axis of aggregates longer than horizontal), columnar
(prisms with rounded tops), blocky (angular and subangular),
and granular. Structureless soils are (1) single grain (each
grain by itself, as in dune sand) or (2) massive (the particles
adhering together without any regular cleavage, as in many
claypans and hardpans).

Subsoil. Techrically, the B horizon ; roughly, the part of the solum
below plow depth.

Substratum. Technically, the part of the soil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness. The plowed
layer.

Terrace. An embankment, or ridge, constructed across sloping soils
on the contour or at a slight angle to the contour. The terrace
intercepts surplus runoff so that it may soak into the soil or
flow slowly to a prepared outlet without causing harm. Ter-
races in fields are generally built so they can be farmed. Ter-
races intended mainly for drainage have a deep channel in
which permanent sod is maintained.

Terrace (geological). An old alluvial plain, ordinarily flat or un-
dulating, bordering a river, a lake, or the sea. Stream terraces
are frequently called second bottoms, as contrasted to flood
plains, and are seldom subject to overflow. Marine terraces
were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of soil. The basic textural classes, in order of
increasing proportion of fine particles, are sand, loamy sand,
loam, silt loam, silt, sandy clay loam, clay loam, silty 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, soil. The condition of the soil in relation to the growth
of plants, especially soil structure. Good tilth refers to the fri-
able state and is associated with high noncapillary porosity
and stable, granular structure. A soil in poor tilth is nonfri-
able, hard, nonaggregated, and difficult to till.

Topsoil. A presumed fertile soil or soil material, or one that re-
sponds to fertilization, ordinarily rich in organic matter, used
to topdress roadbanks, lawns, and gardens.

Water table. The highest part of the soil or underlying rock mate-
rial that is wholly saturated with water. In some places an
upper, or perched, water table may be separated from a lower
one by a dry zone.
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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.

introduction to the section it is in for general information about its management.

following the capability unit symbol identifies the soil management group of the Michigan State system in

which the mapping unit belongs. Other information is given in tables as follows:

Map

symbol

Ab

Ad

AlA
AlB
AlC
An

AoA
AoB
AsB
AuA

Ba

BeA
BeB
BfA

BfB

Bh
B1A
B1B
B1B2
Bp
BrA
BrB
BrC
BrD
BTrE
BrF
BsA
BsB
BsC
BsD
BtA
BtB
Bu
Bv
Bw
CaA
CaB
Cc
CeA
CeB
CeB2
Cf
ChB
ChC
ChD
Cm
Co

Acreage and extent, table 1, p. 9,
Predicted yields, table 2, p. 82,

Mapping unit

Abscota loamy sSand--------==---cm- o
Adrian MUCK === —— === oo
Alcona sandy loam, 0 to 2 percent slopeS------=---=----
Alcona sandy loam, 2 to 6 percent slopes---------------
Alcona sandy loam, 6 to 12 percent slopes-----=---=----
Algansee sandy 10@M--=--==-==-=-==-——om e
Allendale loamy sand, O to 2 percent slopeS------------
Allendale loamy sand, 2 to 6 percent slopeS------------
Au Gres loamy sand, 0 to 6 percent slopes--------------
Au Gres loamy sand, loamy substratum, 0 to 2 percent

Belding sandy loam, 0 to 2 percent slopeS--------------
Belding sandy loam, 2 to 6 percent Slopes----------==-=
Belding sandy loam, clay subsoil variant, 0 to 2
percent SlopeS---—- - m s
Belding sandy loam,
percent SlOpeS=-----ommm oo e
Berville loam--—--==--== -~
Blount loam, 0 to 2 percent SlopeS------=------—-—-—~——~
Blount loam, 2 to 6 percent sSlopeS----------=---=-=--—=
Blount loam, 2 to 6 percent slopes, moderately eroded--
BOTTOW PItS-=mmmmmmmmmmm o e
Boyer loamy to 2 percent slopes----------=--=--
Boyer loamy to 6 percent SlopeS-----=----------
Boyer loamy to 12 percent slopes-----~---------
Boyer loamy 12 to 18 percent slopes-----=--------
Boyer loamy 18 to 25 percent slopes~----------~--
Boyer loamy 25 to 50 percent slopeS---=---------=
Boyer sandy 0 to 2 percent slopes-------~------—-
Boyer sandy 2 to 6 percent slopeS----------------
Boyer sandy loam, 6 to 12 percent slopeS----=---=-------
Boyer sandy loam, 12 to 18 percent slopes-----------~--
Brady loamy sand, 0 to 2 percent slopes--------=-~-=-m-
Brady loamy sand, 2 to 6 percent SlopeS-------==-~---—=
Breckenridge sandy lo@m---=-==m--cmmmmmm oo
Brevort loamy Sand---------=-=-mmomomm o meoo
BrooksSton 10am-- === m oo m o e
Capac fine sandy loam, 0 to 2 percent slopes-----------
Capac fine sandy loam, 2 to 6 percent slopes-----------
Carlisle MUCK=—=— = mmm oo e
Celina loam, 0 to 2 percent slopes---------==-=---=———~
Celina loam, 2 to 6 percent S1OpeS-------=--mmmcomnmo—-
Celina loam, 2 to 6 percent slopes, moderately eroded--
Ceresco 10aM-==——==m === === m e m
Chelsea loamy sand, 0 to 6 percent slopes--------------
Chelsea loamy sand, 6 to 12 percent slopeS-------------
Chelsea loamy sand, 12 to 18 percent SlopesS------------
Cohoctah 10am-=---=="—~c - mm o mmeee
Colwood loam--------m—=------mm oo mme oo oo

sand,

In referring to a capability unit or a woodland group, read the

The symbol in parentheses

Suitability of soils for wildlife, table 3, p. 92.
Engineering uses of soils, tables 4, 5, 6, and 7,
pp. 96 through 139,

Described

on
page

11
11
12
12
12
13
13
13
14

14
15
15
15

16

Woodland
Capability unit suitability
group

Symbol Page |Symbol Page
IVs-4 (L-4a) 80 0 89
IVw-5 (M/4¢) 80 J 88
11s-2 (3a) 74 A 87
IIe-3 (3a) 72 A 87
I1Te-6 (3a) 75 A 87
IITw-14 (L-4c¢) 77 0 89
IITw-7 (4/1b) 76 G 88
I1Iw-7 (4/1b) 76 G 88
Ivw-2 (5b) 79 F 88
IVw-2 (5b) 79 F 88
IIw-6 (3c) 73 W 90
I1Iw-8 (3/2b) 73 G 88
IIw-8 (3/2b) 73 G 88
IIw-8 (3/2b) 73 G 88
ITw-8 (3/2b) 73 G 88
IIw-8 (3/2¢) 73 P 89
IIw-2 (1.5b) 72 Z 90
IIw-3 (1.5b) 72 Z 90
IIw-3 (1.5b) 72 Z 90
VIIIs-1 (Sa) 81 --- --
1I11s-3 (4a) 78 M 89
I111s-4 (4a) 78 M 89
I1Te-9 (4a) 75 M 89
IVe-9 (4a) 79 M 89
Vie-2 (4a) 80 M 89
VIiIe-2 (4a) 81 M 89
1IIs-3 (4a) 78 M 89
111s-4 (4a) 78 M 89
I1ITe-9 (4a) 75 M 89
IVe-9 (4a) 79 M 89
IIIw-5 (4b) 76 G 88
I1Tw-5 (4b) 76 G 88
IIw-8 (3/2¢) 73 W 90
I1Iw-10 (4/2¢) 77 W 90
IIw-4 (2.5¢) 73 P 89
IIw-4 (2.5b) 73 Z 90
IIw-5 (2.5b) 73 Z 90
IIIw-15 (Mc) 77 J 88
I-1 (2.5a) 71 D 87
IIe-2 (2.5a) 72 D 87
ITe-2 (2.5a) 72 D 87
I1Iw-12 (L-2¢) 77 0 89
IVs-4 (5a) 80 E 88
VIs-1 (5a) 80 E 88
VITs-1 (5a) 81 E 88
ITIw-12 (L-2¢) 77 0 89
1Iw-4 (2.5¢) 73 W 90




Map

symbol

CvA
CvB
DrA
DrB
DyA
DyB
Ed
FaA
FaB
FoA
FoB
FoC2

Gd
Ge
Gm
Gn
Gr
Gs
Gu
Ho
Ht
Hy
ToA
KbA
KbB
LaA
LaB
LaB2

LaC
LaC2

LaC3
LaD2
LaD3
LaE2
LaE3

LaF
Le
Lm
LoA
LoB
Lu
MaA
MaB
Md
MeB

MeC2

MfA
MEB

Conover loam,
Conover loam,

Del Rey silt
Del Rey silt
Dryden sandy
Dryden sandy
Edwards muck

0 to
2 to
loam,
loam,
loam,
loam,

GUIDE TO MAPPING UNITS--Continued

Mapping unit

2 per
6 per
0 to
2 to
0 to
2 to

cent slopes-------
cent slopes-------

2 percent slopes--

6 percent.slopes--
2 percent slopes--
6 percent slopes--

Fabius-Wasepl sandy loams, 0 to 2 percent slopes--------z
Fabius-Wasepi sandy loams, 2 to 6 percent slopes-------~-
Fox sandy loam, 0 to 2'percent slopes-----
Fox sandy loam, 2 to 6 percent slopes-----
Fox sandy loam, 6 to 12 percent slopes, moderately

€r0ded-mmmm oo
Gilford sandy loam

Glendora loam

Granby loamy

Gullied land, sandy
Gullied land, loamy
Houghton muck
Hoytville silt loam

SANd === == e
Granby loam---— == co o mo___._
Gravel pltsS-----mmmmm e

Hoytville silty clay loam----=-—----==wcu-
losco loamy sand, 0 to 2 percent slopes---
Kibbie loam, 0 to 2 percent slopes--------
2 to 6-percent slopes--------

Kibbie loam,
Lapeer sandy
Lapeer sandy
Lapeer .sandy

Lapeer sandy
Lapeer sandy

Lapeer sandy

loam,
loam,
loam,

0 to
2 to
2 to

6 to

2 percent slopes--
6 percent slopes--

6 percent slopes, moderately

12 percent slopes-

6 to 12 percent slopes, moderately

er0ded-—— oo m e e

Lapeer sandy

eroded-~—m -~ oo L

Lapeer sandy

€T0ded = —= - — s m e

Lapeer sandy

loam,

Lenawee silty clay

Linwood muck

Locke sandy loam, 0 to 2 percent slopes---
Locke sandy loam, 2 to 6 percent slopes---
Lupton MUCK=— - === m o oo o e e
Macomb sandy loam, 0 to 2 percent slopes--
Macomb sandy loam, 2 to 6 percent slopes--
Made land-------mcmm o -
Mancelona loamy sand, moderately fine substratum, 0 to 6

percent slopes
Mancelona loamy sand, moderately fine substratum, 6 to 12

percent slopes, moderately eroded-~r----
Marlette sandy loam, 0 to 2-percent slopes
Marlette sandy loam, 2 to 6 percent slopes

Described

on
page
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37
37

37

41

41
42
42

Woodland
Capability unit suitability
group
Symbol Page | Symbol Page
IIw-4 (2.5b) 73 Z 90
IIw-5 (2.5b) 73 A 90
IIw-2 (1.5b) 72 z 90
IIw-3 (1.5b) 72 7 90
IIs-2 (3a) 74 U 89
ITe-3 (3a) 72 ] 89
Ivw-6 (M/mc) 80 J 88
IITw-5 (4b) 76 G 88
IIIw-5 (4b) 76 G 88
T1s-2 (3a) 74 U 89
Ile-3 (3a) 72 ] 89
IITe-6 (3a) 75 U 89
TITw-6 (4c) 76 W 90
ITIw-14 (L-4c) 77 0 89
IVw-4 (5c) 79 W 90
IVw-4 (5¢) 79 W 90
VIIIs-1 (Sa) 81 _—- --
VIIs-1 (5a) 81 E 88
Vile-2 (2.5a) 81 D 87
ITIw-15 (Mc) 77 J 88
IIw-2 (lc) 72 P 89
IIw-2 (1lc) 72 p 89
IITw-9 (4/2b) 77 G 88
IIw-4 (2.5b) 73 G 88
IIw-5 (2.5b) 73 G 88
ITs-2 (3a) 74 U 89
ITe-3 (3a) 72 U 89
TIe-3 (3a) 72 U 89
IIIe-6 (3a) 75 U 89
IIle-6 (3a) 75 U 89
IVe-6 (3a) 79 u 89
IVe-4 (3a) 78 U 89
Vie-2 (3a) 80 U 89
Vie-2 (3a) 80 U 89
VIiIe-2 (3a) 81 U 89
ViIe-2 (3a) 81 U 89
IIw-2 (1.5¢) 72 P 89
IIw-10 (M/3c) 74 J 88
IIw-6 (3b) 73 G 88
IIw-7 (3b) 73 G 88
IIIw-15 (Mc) 77 J 88
IIw-8 (3/2b) 73 G 88
IIw-8 (3/2b) 73 G 88
VIIIs-1 (Sa) 81 --- --
IIIs-4 (4a) 73 C 87
IIIe-9 (4a) 75 C 87
I-1 (2.5a) 71 D 87
IIe-2 (2.5a) 72 D 87




Map

symbol

CvA
CvB
DrA
DrB
DyA
DyB
Ed
FaA
FaB
FoA
FoB
FoC2

Gd
Ge
Gm
Gn
Gr
Gs
Gu
Ho
Ht
Hy
ToA
KbA
KbB
LaA
LaB
LaB2

LaC
LaC2

LaC3
LaD2
LaD3
LaE2
LaE3

LaF
Le
Lm
LoA
LoB
Lu
MaA
MaB
Md
MeB

MeC2

MfA
MfB

Conover loam
Conover loam
Del Rey silt
Del Rey silt
Dryden sandy
Dryden sandy
Edwards muck

, 0 to
, 2 to
loam,
loam,
loam,
loam,

GUIDE TO MAPPING UNITS--Continued

Mapping unit

2 percent slopes------
6 percent slopes------

0 to
2 to
0 to
2 to

2 percent slopes-
6 percent.slopes-
2 percent slopes-
6 percent slopes-

Fabius-Wasepi sandy loams, 0 to 2 percent slopes--------=
Fabius-Wasepi sandy loams, 2 to 6 percent slopes------=--
Fox sandy loam, 0 to 2'percent slopes-~--
Fox sandy loam, 2 to 6 percent slopes----
Fox sandy loam, 6 to 12 percent slopes, moderately

eroded--- s oo __

Granby loamy

Gullied land, sandy
Gullied land, loamy
Houghton muck

Kibbie
Kibbie
Lapeer sandy
Lapeer sandy
Lapeer .sandy

loam,

Lapeer sandy
Lapeer sandy

Lapeer sandy

SaANd === e .
Granby loam--------eee .
Gravel pitSe—-emmocoommoee e L

Hoytville silty clay loam----=-meceoooe_-
Tosco loamy sand, 0 to 2 percent slopes--

loam, 0 to 2 percent slopes-------

2 to 6 percent slopes-------

loam,
loam,
loam,

0 to
2 to
2 to

2 percent slopes-
6 percent slopes-
6 percent slopes,

12 percent slopes

moderately

6 to 12 percent slopes, moderately

€roded o -~ o e L

Lapeer sandy

€T0ded -~~~ — e e e l_.

Lapeer sandy

€r0ded - —m - - oL

Lapeer sandy

loam,

Lenawee silty clay

Linwood muck

Locke sandy loam, 0 to 2
Locke sandy loam, 2 to 6
Lupton mMuck== = mm e
Macomb sandy loam, 0 to 2 percent slopes-
Macomb, sandy loam, 2 to € percent slopes-
Made land-----=- oo m e e -—
Mancelona loamy sand, moderately fine substratum, 0 to 6
OO S — = = = e e e
Mancelona loamy sand, moderately fine substratum, 6 to 12

percent slopes, moderately eroded--~~---
Marlette sandy loam, 0 to 2-percent S1OpeS--m=-remmmcacnn
Marlette sandy loam, 2 to 6 percent slopes=-=r-mmammcoano

percent sl

percent slopes--
percent slopes--

Described

on
page

37
37
37

37

Woodland
Capability unit suitability
group

Symbol Page | Symbol Page
IIw-4 (2.5b) 73 Z 90
IIw-5 (2.5b) 73 Z 90
IIw-2 (1.5b) 72 Z 90
IIw-3 (1.5b) 72 Z 90
IIs-2 (3a) 74 0) 89
ITe-3 (3a) 72 U 89
Tvw-6 (M/mc) 80 J 88
ITIw-5 (4b) 76 G 88
IIIw-5 (4b) 76 G 88
IIs-2 (3a) 74 u 89
IIe-3 (32) 72 U 89
I1le-6 (3a) 75 u 89
IIIw-6 (4c¢) 76 W 90
I1Iw-14 (L-4c) 77 0 89
Ivw-4 (5c¢) 79 W 90
IVw-4 (5c¢) 79 W 90
VIIIs-1 (Sa) 81 .- --
VIIs-1 (5a) 81 E 88
VIiIe-2 (2.5a) 81 D 87
ITIw-15 (Mc) 77 J 88
ITw-2 (1c¢) 72 p 89
IIw-2 (1c) 72 P 89
ITIw-9 (4/2b) 77 G 88
ITw-4 (2.5b) 73 G 88
ITw~-5 (2.5b) 73 G 88
ITs-2 (3a) 74 0) 89
Ile-3 (3a) 72 U 89
ITe-3 (3a) 72 U 89
IITe-6 (3a) 75 u 89
IITe-6 (3a) 75 u 89
IVe-6 (3a) 79 0) 89
IVe-4 (3a) 78 u 89
VIe-2 (3a) 80 u 89
Vle-2 (3a) 80 1) 89
VIiIe-2 (3a) 81 §) 89
VIIe-2 (3a) 81 u 89
IIw-2 (1.5c¢) 72 P 89
ITw-10 (M/3c) 74 J 88
IIw-6 (3b) 73 G 88
IIw-7 (3b) 73 G 88
IIIw-15 (Mc) 77 J 88
IIw-8 (3/2b) 73 G 88
ITw-8 (3/2b) 73 G 88
VIIIs-1 (Sa) 81 -—— --
I1Is-4 (4a) 78 C 87
I1Ie-9 (4a) 75 C 87
I-1 (2.5a) 71 D 87
IIe-2 (2.5a) 72 D 87




Map

symbol

CvA
CvB
DrA
DrB
DyA
DyB
Ed
FaA
FaB
FoA
FoB
FoC2

Gd
Ge
Gm
Gn
Gr
Gs
Gu
Ho
Ht
Hy
IoA
KbA
KbB
LaA
LaB
LaB2

LaC
LaC2

LaC3
LaD2
LaD3
LaE2
LaE3

LaF
Le
Lm
LoA
LoB
Lu
MaA
MaB
Md
MeB

MeC2

MfA
MEfB

Conover loam,
Conover loam,

Del Rey silt
Del Rey silt
Dryden sandy
Dryden sandy
Edwards muck

0 to
2 to
loam,
loam,
loam,
loam,

GUIDE TO MAPPING UNITS--Continued

Mapping unit

2 per
6 per
0 to
2 to
0 to
2 to

cent slopes------
cent slopes------
2 percent slopes-
6 percent.slopes-
2 percent slopes-
6 percent slopes-

Fabius-Wasepi sandy loams, 0 to 2 percent slopes--------2
Fabius-Wasepi sandy loams, 2 to 6 percent slopes---------
Fox sandy loam, 0 to 2 percent slopes----
Fox sandy loam, 2 to 6 percent slopes----
Fox sandy loam, 6 to 12 percent slopes, moderately

er0ded-— -

Granby loamy

Gullied land, sandy
Gullied land, loamy
Houghton muck

Kibbie loam, 0 to 2 percent slopes

Kibbie loam,
Lapeer sandy
Lapeer sandy
Lapeer .sandy

Lapeer sandy
Lapeer sandy

Lapeer sandy

SANd =~ o e .
Granby loam------=-ooem .
Gravel PpitS—----mmom oo _._

Hoytville silty clay loam-----=---coeecn-
Tosco loamy sand, 0 to 2 percent slopes--

2 to 6 percent slopes-------

loam,
loam,
loam,

0 to
2 to
2 to

2 percent slopes-

6 percent sS1oOpeS----m-momeommoonn

6 percent slopes,

12 percent slopes

moderately

6 to 12 percent slopes, moderately

eT0ded == - - - ..

Lapeer sandy

loam,

Lenawee silty clay

Linwood muck

Locke sandy loam, 0 to 2 percent slopes--
Locke sandy loam, 2 to 6 percent slopes--
Lupton muek--- - oo mm .
Macomb sandy loam, 0 to 2 percent slopes-
Macomb, sandy loam, 2 to 6 percent slopes-
Made land------- oo -
Mancelona loamy sand, moderately fine substratum, 0 to 6

percent slopes
Mancelona loamy sand, moderately fine substratum, 6 to 12

percent slopes, moderately eroded-~~---
Marlette sandy loam, 0 to 2-percent slopes-~m-mmmmmmeono

Marlette sandy loam, 2 to 6 percent slopes

Described

on
bage

37
37
37

37

Woodland
Capability unit suitability
group

Symbol Page | Symbol Page
IIw-4 (2.5b) 73 Z 90
IIw-5 (2.5b) 73 z 90
ITw-2 (1.5b) 72 z 90
ITw-3 (1.5b) 72 VA 90
IIs-2 (3a) 74 U 89
Ile-3 (3a) 72 U 89
IVw-6 (M/mc) 80 J 88
IIIw-5 (4b) 76 G 88
ITTw-5 (4b) 76 G 88
I1s-2 (3a) 74 u 89
ITe-3 (3a) 72 u 89
ITle-6 (3a) 75 ] 89
ITIw-6 (4c) 76 W 90
IIIw-14 (L-4c) 77 0 89
Ivw-4 (5¢) 79 W 90
IVw-4 (5¢) 79 W 90
VIIIs-1 (Sa) 81 - -
VIIs-1 (5a) 81 E 88
Vile-2 (2.5a) 81 D 87
ITIw-15 (Mc) 77 J 88
IIw-2 (1c¢) 72 P 89
IIw-2 (lc) 72 P 89
ITIw-9 (4/2b) 77 G 88
IIw-4 (2.5b) 73 G 88
IIw-5 (2.5b) 73 G 88
ITs-2 (3a) 74 U 89
Ile-3 (3a) 72 i) 89
Ile-3 (3a) 72 U 89
IIIe-6 (3a) 75 U 89
IITe-6 (3a) 75 U 89
IVe-6 (3a) 79 U 89
IVe-4 (3a) 78 U 89
Vie-2 (3a) 80 0) 89
Vie-2 (3a) 80 U 89
Vile-2 (3a) 81 U 89
VIiIe-2 (3a) 81 U 89
IIw-2 (1.5¢) 72 P 89
ITw-10 (M/3c) 74 J 88
ITw-6 (3b) 73 G 88
ITw-7 (3b) 73 G 88
ITIw-15 (Mc) 77 J 88
IIw-8 (3/2b) 73 G 88
IIw-8 (3/2b) 73 G 88
VIIIs-1 (Sa) 81 -—- --
I1Is-4 (4a) 78 87
I1Ie-9 (4a) 75 C 87
I-1 (2.5a) 71 D 87
IIe-2 (2.5a) 72 D 87




GUIDE TO MAPPING UNITS--Continued

Map
symbol Mapping unit
MfB2 Marlette sandy loam, 2 to 6 percent slopes, moderately
ET0dEd = = = e
MfC  Marlette sandy loam, 6 to 12 percent SlopeS--~=---=comenen
MfC2 Marlette sandy loam, 6 to 12 percent slopes, moderately
er0oded-= oo m oo
MEC3 Marlette sandy loam, 6 to 12 percent slopes, severely
eroded-—-m - .
MfD2 Marlette sandy loam, 12 to 18 percent slopes, moderately
€r0ded-- - m oo .
MfD3 Marlette sandy loam, 12 to 18 percent slopes, severely
eroded- ==~ = - .
MfE2 Marlette sandy loam, 18 to 25 percent slopes, moderately
eroded--=-mmmm .
MfF2 Marlette sandy loam, 25 to 60 percent slopes, moderately
eroded-=~=—= - o e .
MhA  Matherton loam, 0 to 2 percent S1OPES----=---mmmmocemmmoa-
MhB  Matherton loam, 2 to 6 percent S1OpeS---------~eo-ccmoeoon
MkB  McBride loamy sand, 2 to 6 percent S1opeS--------—=~—--=-
MkB2 McBride loamy sand, 2 to 6 percent slopes, moderately:
ETOdEd ~ ~ == m o
MkC2 McBride loamy sand, 6 to 12 percent slopes, moderately
€T0d@d = =~ = o o L.
MIA  McBride sandy loam, O to 2 percent SlopeS---------~-————--
MIB  McBride sandy loam, 2 to 6 percent slopes-----=--mommmmamo
M1B2 McBride sandy loam, 2 to 6 percent slopes, moderately
er0ded- === e .
MIC ~ McBride sandy loam, 6 to 12 percent Slopes----------------
MIC2 McBride sandy loam, 6 to 12 percent slopes, moderately
eroded = o mmm omo
M1C3 McBride sandy loam, 6 to 12 percent slopes, severely
ET0ded - — === o= m e
M1D  McBride sandy loam, 12 to 18 percent slopeS----~----—-n--o
M1D2 McBride sandy loam, 12 to 18 percent slopes, moderately
ET0ded -~ m == mm
MID3 McBride sandy loam, 12 to 18 percent slopes, severely
eroded-m = e o
M1E2 McBride sandy loam, 18 to 25 percent slopes, moderately
€T0ded -~ = - e o
MIF  McBride sandy loam, 25 to 60 percent slopes---------n--——-
MmA  Menominee- loamy sand, 0 to 2 percent SlOpeS----=-----m-—mo
MmB  Menominee loamy sand, 2 to 6 percent slopeS=---==--om--—o-
MmC  Menominee loamy sand, 6 to 12 percent SlopeS----=-=---=-m--
MmD  Menominee loamy sand, 12 to 18 percent slopes----------=--
MnA  Metamora sandy loam, 0 to 2 percent SlopeS---=~---moocoouc
MnB  Metamora sandy loam, 2 to 6 percent Slopes-----=--ceoceo--
MoB  Miami loam, 2 to 6 percent. S1OpeS----=m=--mmcmammcmacnann
MoBZ Miami loam, 2 to 6 percent slopes, moderately eroded------
MoC  Miami loam, 6 to 12 percent S1OpeS=--=mmm-m=mmmocoomomno o
MoC2 Miami loam, 6 to 12 percent slopes, moderately eroded-----
MoD  Miami loam, 12 to 18 percent $lOpeS--m=-—-=mcoormmmmomeoon
MoD2 Miami loam, 12 to 18 percent slopes, moderately eroded----
MoE  Miami loam, 18 to 25 percent SlopeS-m-m=mmemmcmocmmmmaoaooo
MoE2 Miami loam, 18 to 25 percent slopes, moderately eroded----
MoF Miami loam, 25 to 60 percent SlopeS--m=mmommmcomeo oo
MoF2 Miami loam, 25 to 60 percent slopes, moderately eroded----
MpC3 Miami clay loam, 6 to 12 percent slopes, severely eroded--
MpD3 Miami clay loam, 12 to 18 percent slopes, severely eroded-
MpE3 Miami clay loam, 18 to 25 percent slopes, severely eroded-
MpF3 Miami clay loam, 25 to 60 percent slopes, severely eroded-
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on
page
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Woodland
Capability unit suitability
group

Symbol Page | Symbol Page
I1Te-2 (2.5a) 72 D 87
IITe-5 (2.5a) 75 D 87
IITe-5 (2.5a) 75 D 87
IVe-5 (2.5a) 78 D 87
IVe-4 (2.5a) 78 D 87
Vie-2 (2.5a) 80 D 87
VIe-2 (2.5a) 80 D 87
VITe-2 (2.5a) 81 D 87
IIw-6 (3b) 73 G 88
IIw-7 (3b) 73 G 88
IIe-3 (3a) 72 A 87
ITe-3 (3a) 72 A 87
IITe-6 (3a) 75 A 87
1Is-2 (3a) 74 A 87
ITe-3 (3a) 72 A 87
TIe-3 (3a) 72 A 87
TTIc-6 (3a) 75 A 87
IIIe-6 (3a) 75 A 87
IVe-6 (3a) 79 A 87
IVe-4 (3a) 78 A 87
IVe-4 (3a) 78 A 87
VIe-2 (3a) 80 A 87
Vie-2 (3a) 80 A 87
VIIe-2 (3a) 81 A 87
IITs-3 (4/2a) 78 C 87
II1Is-4 (4/2a) 78 C 87
I11e-9 (4/2a) 75 C 87
IVe-9 (4/2a) 79 o 87
ITw-8 (3/2b) 73 G 88
IIw-8 (3/2b) 73 G 38
ITe-2 (2.5a) 72 D 87
ITe-2 (2.5a) 72 t] 87
IIle-5 (2.5a) 75 D 87
IITe-5 (2.5a) 75 D 87
IVe-4 (2.5a) 78 D 87
IVe-4 (2.5a) 78 D 87
VIie-2 (2.5a) 80 b 87
VIe-2 (2.5a) 80 D 87
VIIe-2 (2.5a) 81 D 87
VIIe-2 (2.5a) 81 D 87
IVe-5 (2.5a) 78 D 87
VIe-2 (2.5a) 80 D 87
VIIe-2 (2.5a) 81 D 87
VIIe-2 (2.5a) 81 D 87



Map
symbol

MrA
MrB
MrC
MrD
MrE
MrF
MsA
MsB
MtB
MtB2
MtC
MtC2
MtD2
MuC3

MuD3
MuE3

Mv
Mw
NaA
NaB
NpA
NpB2

0sA
0sB
0sC
OwA
OwB
OwC
OowC2

Pa
Pe
Pm
Pn
RcA
RcB
RoA
RoB
RoB2

ScB2
ScC2

Se
SfB
SfB2

SfC
SfC2

Sn
So
SpA
SpB

GUIDE TO MAPPING UNITS--Continued

Woodland
Capability unit suitability
Described group
on
Mapping unit page Symbol Page |Symbol Page
Montcalm loamy sand, 0 to 2 percent S1OpeS--=-----=-mouu- 52 11Is-3 (4a) 78 M 89
Montcalm loamy sand, 2 to 6 percent SlopeS----------—-——-—- 52 I1Is-4 (4a) 78 M 89
Montcalm loamy sand, 6 to 12 percent slopeS-------------- 52 I1Ie-9 (4a) 75 M 89
Montcalm loamy sand, 12 to 18 percent slopes----------=-- 52 IVe-9 (4a) 79 M 89
Montcalm loamy sand, 18 to 25 percent slopes------------- 52 Vie-2 (4a) 80 M 89
Montcalm loamy sand, 25 to 50 percent slopes-—----------—- 52 VIle-2 (4a) 81 M 89
Montcalm sandy loam, 0 to 2 percent SlopeS----w-----muo- 52 ITIs-3 (4a) 78 M 89
Montcalm sandy loam, 2 to 6 percent S1OpES--------=o=cum- 52 II1s-4 (4a) 78 M 89
Morley loam, 2 to 6 percent S10peS----=-mo—mooooooon . 53 ITe-1 (1.5a) 71 B 87
Morley loam, 2 to 6 percent slopes, moderately eroded---- 53 ITTe-3 (1.5a) 74 B 87
Morley loam, 6 to 12 percent SlopeS--=------=meoccmmmon__ 53 ITTe-4 (1.5a) 74 B 87
Morley loam, 6 to 12 percent slopes, moderately eroded--- 53 ITIe-4 (1.5a) 74 B 87
Morley loam, 12 to 18 percent slopes, moderately eroded-- 53 IVe-4 {1.5a) 78 B 87
Morley clay loam, 6 to 12 percent slopes, severely
eroded=m=--cm e 54 IVe-5 (1.5a) 78 B 87
Morley clay loam, 12 to 18 percent slopes, severely
eroded--—----- oo . 54 Vie-2 (1.5a) 80 B 87
Morley clay loam, 18 to 25 percent slopes, severely
eT0ded -~ m e L 54 VIIe-2 (1.5a) 81 B 87
Munuscong sandy loam--=-=-----m-ommoeo L 55 ITw-8 (3/1c) 73 W 90
Mussey-Gilford sandy loam§------—-~---cemooooo . _____ 55 IIIw-6 (4c) 76 W 90
Nappanee loam, 0 to 2 percent $1opeS-—------=-~-—cmcoo——_ 56 1IIw-2 (1b) 76 Z 90
Nappanee loam, 2 to 6 percent SlopeS------—--=mc-cccoo._o 56 ITIw-2 (1b) 76 Z 90
Nappanee silty clay loam, O to 2 percent slopes---------- 56 ITIw-2 (1b) 76 Z 90
Nappanee silty clay loam, 2 to 6 percent slopes,
moderately eroded------=wcoomom oL 56 IIIw-2 (1b) 76 Z 90
Oshtemo sandy loam, 0 to 2 percent S1OpeS-----~~--—-—-=--- 57 IITIs-3 (4a) 78 M 89
Oshtemo sandy loam, 2 to 6 percent S1OpeS~-------ccwooo- 57 IIIs-4 (4a) 78 M 89
Oshtemo sandy loam, 6 to 12 percent 51lopeS------=-w-u_woo- 57 IT1Ie-9 (4a) 75 M 89
Owosso sandy loam, 0 to 2 percent S1opeS-------==--~—-—-—_ 58 I1s-2 (3/2a) 74 U 89
Owosso sandy loam, 2 to 6 percent SlopeS--------o--eemooo 58 ITe-3 (3/2a) 72 U 89
Owosso sandy loam, 6 to 12 percent slopeS--------—-c---—- 58 IITe-6 (3/2a) 75 u 89
Owosso sandy loam, 6 to 12 percent slopes, moderately
eroded---mmm o 59 IITe-6 (3/2a) 75 u 89
Paulding clay----=m-=oooem oLl 59 ITIw-1 (Oc) 75 p 89
Pewamo 1oam----~----emom e e __ 60 ITw-2 (1.5¢) 72 P 89
Pewamo' clay loam--------=--ooom 60 ITw-2 (1.5¢) 72 P 89
Pinconning loamy sand---~=-=---c-ecmemoomo o 60 IT1Iw-7 (4/1c) 76 W 90
Richter sandy loam, 0 to 2 percent S1OpeS------==m=-ee-no 61 IIw-6 (3b) 73 G 88
Richter sandy loam, 2 to 6 percent S1OpeS--------e-c-uo_- 61 IIw-7 (3b) 73 G 88
Roselms clay loam, 0 to 2 percent S1opeS-------==-—----v 61 ITIw-1 (Oc) 75 yA 90
Roselms clay loam, 2 to 6 percent slopes--------———=———__ 61 ITIw-1 (Ob) 75 Z 90
Roselms clay loam, 2 to 6 percent slopes, moderately
eroded-—=---mom . 62 ITIw-1 (Ob) 75 Z 90
St. Clair silty clay loam, 2 to 6 percent slopes,
moderately eroded----~--=--ommo 62 I1Ie-3 (1la) 74 B 87
St. Clair silty clay loam, 6 to 12 percent slopes,
moderately eroded--=-=-=--momm 62 I1Ie-4 (la) 74 B 87
Sebewa 10@m=--==m-m oo ... 63 IIw-6 (3c¢) 73 W 90
Sisson very fine sandy loam, 2 to 6 percent slopes------- 63 ITe-2 (2.5a) 72 U 89
Sisson very fine sandy loam, 2 to 6 percent slopes,
moderately eroded--------mmmm oo 63 IIe-2 (2.5a) 72 u 89
Sisson very fine sandy loam, 6 to 12 percent slopes------ 64 IIle-5 (2.5a) 75 U 89
Sisson very fine sandy loam, 6 to 12 percent slopes,
moderately eroded---=--mmwo oo 64 IITe-5 (2.5a) 75 U 89
51080 10@M- === == == = e e o 64 ITIw-12 (L-2¢) 77 o 89
Spalding-Greenwood peats-----mccmmmmoomo oo ______. 65 IVw-1 (Mc-a) 79 J 88
Spinks loamy sand, 0 to 2 percent slopeS--------==-~-oo__ 65 I11Is-3 (4a) 78 E 88
Spinks loamy sand, 2 to 6 percent SlOpeS-----------comom- 65 IITs-4 (4a) 78 E 88




Map
symbol

SpC
SpD
SpE
SpF

TeA
TeB
To

TuA
TuB
UbA
UbB

WsA
WsB
Wt

GUIDE TO MAPPING UNITS--Continued

Mapping unit

Spinks loamy
Spinks loamy
Spinks loamy
Spinks loamy

sand, 6 to 12 percent slopes~----------—--u_-
12 to 18 percent SlopeS-----==-m=--acn-z
18 to 25 percent SlopeS---------cauooo
25 to 50 percent slopes---=--=c--moo—-

Tawas MUCK === == === oo oL
2 percent slopesS-----~--~=c-—mu_-
6 percent slopesS--------om-meoo_-
Tonkey fine sandy loam-----==-==cemmommmmo e
Tuscola very fine sandy loam, 0 to 2 percent slopes------
Tuscola very fine sandy loam, 2 to 6 percent slopes------

Tedrow loamy
Tedrow loamy

sand, 0 to
sand, 2 to

Ubly sandy loam, 0 to 2
Ubly sandy loam, 2 to 6

percent slopes
percent slopes

Warners muck and marl---------mmommm e

Wasepi loamy sand, 0 to
Wasepi loamy sand, 2 to

2 percent slop

@S===m-mmmmmmmm oo

6 percent slopeS-—--------=---—--
Willette muck---=--mmmmm o

Described
on
page

Woodland
Capability unit suitability
group

Symbol Page | Symbol Page
IIIe-9 (4a) 75 E 88
IVe-9 (4a) 79 E 88
Vie-2 (4a) 80 E 88
VITe-2 (4a) 81 E 88
Ivw-5 (M/4c) 80 J 88
IIIw-5 (4b) 76 F 88
IITw-5 (4b) 76 F 88
ITw-6 (3c) 73 W 90
I-1 (2.5a) 71 U 89
ITe-2 (2.5a) 72 U 89
I1Is-2 (3/2a) 74 U 89
IIe-3 (3/2a) 72 u 89
IVw-6 (M/mc) 80 J 88
ITIw-5 (4b) 76 G 88
IIIw-5 (4b) 76 G 88
IIIw-15 (M/1c) 77 J 88
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