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Consult **Contents’’ for parts of the publication that will meet your specific needs.
This survey contains useful information for farmers or ranchers, foresters or
7 . agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or

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

Major fieldwork for this soil survey was completed in the period 1971 to
1975. Soil names and descriptions were approved in May 1976. Unless other-
wise indicated, statements in the publication refer to conditions in the survey
area in 1976. This survey was made by the Soil Conservation Service. It is part
of the technical assistance furnished to the Midland Soil Conservation District.

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

Cover: The open area is part of the Lenawee-Bowers-Wixom map
unit. The wooded area is in the Kingsville-Pipestone-Covert map
unit. The white strip extending from the center to the lower right is
an area of Aquents.
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Foreword

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

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

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be too unstable
to be used as a foundation for buildings or roads. Very clayey or wet soils are
poorly suited to septic tank absorption fields. A high water table makes a soil
poorly suited to basements or underground installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map; the lo-
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the
Cooperative Extension Service. '

This soil survey can be useful in the conservation, development, and
productive use of soil, water, and other resources.

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

By Dennis E. Hutchison, Soil Conservation Service

Fieldwork by Joseph R. Dumont, James E. Feenstra, Dennis E. Hutchison,
Wesley K. Mettert, Ronald W. Olson, and Therman E. Sanders,
Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service

MIDLAND COUNTY is in the east-central part of the
lower peninsula of Michigan (see facing page). It is
bounded on the north by Gladwin County, on the east by
Bay and Saginaw Counties, on the south by Saginaw and
Gratiot Counties, and on the west by Isabella County.
The city of Midland is the county seat and the main com-
mercial center. The total area of Midland County is about
332,800 acres, or 520 square miles.

The main employer in the county is the chemical indus-
try. Farming is another major industry. Corn, beans,
wheat, oats, and sugar beets are the main crops. Small in-
dustries are located throughout the county.

Climate

Table 1 gives data on temperature and precipitation for
the survey area, as recorded at Midland for the period
1946 to 1975. Table 2 shows probable dates of the first
freeze in fall and the last freeze in spring. Table 3 pro-
vides data on length of the growing season.

In winter the average temperature is 25.1 degrees F,
and the average daily minimum temperature is 17.9
degrees. The lowest temperature on record, which oc-
curred at Midland on February 10, 1912, is -30 degrees. In
summer the average temperature is 69.5 degrees, and the
average daily maximum temperature is 80.8 degrees. The
highest recorded temperature, which occurred on July 24,
1934, is 106 degrees. .

Growing degree days, shown in table 1, are equivalent
to “heat units.” During the month, growing degree days
accumulate by the amount that the average temperature
each day exceeds a base temperature (50 degrees F). The
normal monthly accumulation is used to schedule single or
successive plantings of a crop between the last freeze in
spring and the first freeze in fall.

Of the total annual precipitation, 17.0 inches, or 58 per-
cent, usually falls in April through September, which in-
cludes the growing season for most crops. In 2 years out
of 10, the rainfall in April through September is less than
13.7 inches. The heaviest 1-day rainfall during the period
of record was 4.31 inches at Midland on July 15, 1932.

Thunderstorms occur on about 33 days each year, and
most occur in June; July, and August.

Average seasonal snowfall is 388.2 inches. The greatest
snow depth at any one time during the period of record
was 28 inches. On the average, 81 days have at least 1
inch of snow on the ground, but the number of such days
varies greatly from year to year.

The average relative humidity in midafternoon, as
recorded at Flint, Michigan, the nearest station, is about
62 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The prevailing wind is from
the southwest. Average windspeed is highest, 12.1 miles
per hour, in March.

How this survey was made

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

“action of plant roots.

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

After a guide for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
individual soils on aerial photographs. These photographs .
show woodlands, buildings, field borders, roads, and other
details that help in drawing boundaries accurately. The
soil map at the back of this publication was prepared
from aerial photographs.
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The areas shown on a soil map are called soil map units.
Some map units are made up of one kind of soil, others
are made up of two or more kinds of soil, and a few have
little or no soil material at all. Map units are discussed in
the sections “General soil map for broad land use
planning” and “Soil maps for detailed planning.”

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

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed in-
formation then needs to be organized so that it is readily
available to different groups of users, among them far-
mers, managers of rangeland and woodland, engineers,

planners, developers and builders, homebuyers, and those
seeking recreation.

General soil map for broad land use
planning

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

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

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

Map unit descriptions

1. Kingsville-Pipestone-Covert

Nearly level and gently sloping, poorly drained to
moderately well drained soils that have a sandy subsotl
or upper substratum; formed in outwash or glacial lake
deposits

Areas of this map unit are old glacial lakebeds, beach
ridges, and outwash plains. Some are at the same eleva-
tion as the adjacent till plains. Some are higher.

This map unit occupies about 45 percent of the county.
About 30 percent of the unit is Kingsville and similar
soils, 20 percent is Pipestone and similar soils, 15 percent
is Covert and similar soils, and the remaining 35 percent
is soils of minor extent. :

In most places Kingsville soils are lower in elevation
than Pipestone and Covert soils. They are in broad flat
areas and drainageways. Generally Pipestone and Covert
soils occupy the slightly higher broad flat areas and the
narrow convex ridgetops and side slopes. All have rapid
permeability, a sandy surface layer, and a seasonal high
water table. ,

Kingsville soils are nearly level and poorly drained. The
surface layer is very dark gray loamy fine sand about 6
inches thick. The substratum to a depth of about 60
inches is multicolored fine sand.

Pipestone soils are nearly level or gently sloping and
somewhat poorly drained. The surface layer is black and
grayish brown sand about 6 inches thick. The subsoil is
about 18 inches thick. The upper part is yellowish brown,
very friable sand. The lower part and the substratum to a
depth of about 60 inches are multicolored loose sand.

Covert soils are nearly level or gently sloping and
moderately well drained. The surface layer is black and
light brownish gray sand about 5 inches thick. The subsoil
is about 23 inches thick. The upper part is dark brown
and strong brown, very friable sand. The lower part and
the substratum to a depth of about 60 inches are mul-
ticolored loose sand.

Minor in this unit are the excessively drained Plainfield
soils and the moderately well drained Oakville soils. Oak-
ville soils formed in sand. They occupy the same kind of
landscape position as Covert soils. Plainfield soils occupy
the highest positions, the low knolls and convex ridges.

This map unit is mainly woodland and idle grassland.
Wetness is the main limitation. Ponding is common in the
lowest areas. Soil blowing is a problem in cultivated
areas.

Wetness is such a severe limitation and so difficult to
overcome that the potential is poor for farming, recrea-
tion, and wildlife and for residential and other engineer-
ing uses. The potential is fair for woodland.

2. Cohoctah-Sloan

Nearly level, poorly drained and very poorly drained
soils that have a loamy subsoil or upper substratum,
formed in loamy or sandy and gravelly alluvial deposits
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Areas of this map unit are flood plains that are lower
than the surrounding land.

This map unit makes up about 1 percent of the county.
About 40 percent of the unit is Cohoctah and similar soils,
30 percent is Sloan and similar soils, and the remaining 30
percent is soils of minor extent (fig. 1).

In most places Cohoctah soils are slightly higher in
elevation than Sloan soils. They are in nearly level alluvial
areas. Generally Sloan soils are in slightly lower areas
and drainageways. All have a loamy surface layer and a
seasonal high water table. Permeability is moderately
rapid in the upper part of Cohoctah soils and very rapid
below. It is moderately slow in Sloan soils.

Cohoctah soils are nearly level and poorly drained or
very poorly drained. The surface layer is very dark gray
fine sandy loam about 10 inches thick. The substratum to
a depth of about 60 inches is multicolored fine sandy
loam, gravelly sand, and gravelly loamy sand.

Sloan soils are nearly level and very poorly drained.
The surface layer is very dark brown loam aboGt 12
inches thick. The dominantly grayish subsoil is about 28
inches thick. The upper part is friable loam, and the lower
part is firm clay loam. The calcareous substratum to a
depth of about 60 inches is dominantly grayish sandy
loam and silty clay loam.

Minor in this map unit are the moderately well drained
Abscota soils. Abscota soils are sandy throughout. They
occupy a higher position on the landscape than Cohoctah
soils.

This map unit is mainly farmland, recreation land, and
woodland. On most of the farmland drainage has been im-
proved. Flooding and ponding for long periods are com-
mon.

This map unit has poor potential for cultivated farm
crops. Flooding is such a hazard and wetness such a
severe limitation and so difficult to overcome that the
potential is poor for residential and other engineering
uses. The potential is poor for recreation, fair for
woodland, and good for wildlife uses.

3. Belleville-Wixom

Nearly level and gently sloping, very poorly drained to
somewhat poorly drained soils that have a sandy and
loamy subsoil or a sandy upper substratum, formed in
glaciofluvial material over till or glacial lake deposits

Areas of this map unit are old glacial lakebeds and till
plains that are lower than surrounding beach ridges and
outwash plains.

This map unit occupies about 12 percent of the county.
About 40 percent of the unit is Belleville and similar soils,
30 percent is Wixom and similar soils, and the remaining
30 percent is soils of minor extent.

In most places Belleville soils are lower in elevation
than Wixom soils. They are in broad flat areas and
drainageways. Generally Wixom soils occupy the slightly
higher flat areas and the low knolls and ridges. Permea-
bility in both soils is rapid over moderately slow. Both

have a sandy surface layer and a seasonal high water
table.

Belleville soils are nearly level and poorly drained or
very poorly drained. The surface layer is black loamy
sand about 8 inches thick. The subsurface layer is very
dark grayish brown sand about 5 inches thick. The sub-
stratum to a depth of about 60 inches is pale brown and
grayish brown sand in the upper part and grayish brown
silty clay loam in the lower part.

Wixom soils are nearly level or gently sloping and
somewhat poorly drained. The surface layer is very dark
grayish brown loamy sand about 9 inches thick. The sub-
surface layer is grayish brown fine sand about 5 inches
thick. The mottled subsoil is about 20 inches thick. The
upper part is dark yellowish brown, friable fine sand; the
next part is pale brown, very friable fine sand; and the
lower part is brown, firm sandy clay loam. The sub-
stratum to a depth of about 60 inches is reddish brown,
firm silty clay loam.

Minor in this unit are the poorly drained and very
poorly drained Lenawee soils and the somewhat poorly
drained Pipestone soils. Lenawee soils are loamy or
clayey throughout. Like Belleville soils, they occupy the
low, flat, or depressional areas. Pipestone soils occupy a
higher position on the landscape, generally the low, gently
sloping ridges.

This map unit is mainly woodland, but many areas are
farmland or idle grassland. Wetness is the main limita-
tion. Flooding for long periods is common in the lower
areas. Soil blowing also is a hazard in intensively cul-
tivated areas.

If adequately drained, this map unit has fair potential
for cultivated farm crops. Wetness is such a severe
limitation and so difficult to overcome that the potential
is poor for residential and other engineering uses. The
potential is poor for recreational development and fair for
woodland development.

4. Wixom-Belleville-Pipestone

Nearly level and gently sloping, very poorly drained to
somewhat poorly drained soils that have a sandy or
loamy subsoil or a sandy upper substratum,; formed in
glaciofluvial material over till and glacial lake deposits

Areas of this map unit are old glacial lakebeds, till
plains, and outwash plains. They occupy the lower parts
of the outwash plains and the higher parts of the till and
lake plains.

This map unit occupies about 12 percent of the county.
About 35 percent of the unit is Wixom and similar soils,
20 percent is Belleville and similar soils, 10 percent is
Pipestone and similar soils that have a loamy substratum,
and the remaining 35 percent is soils of minor extent.

In most places Wixom soils are higher in elevation than
Belleville soils but lower in elevation than the Pipestone
loamy substratum soils. They are on flat areas and low
knolls and ridges. Belleville soils occupy the slightly lower
broad flat areas and the drainageways. The Pipestone
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loamy substratum soils are on the slightly higher broad
flat areas, the narrow convex ridgetops, and the side
slopes. All have a sandy surface layer and a seasonal high
water table. Permeability is rapid over moderately slow
or slow.

Wixom soils are nearly level or gently sloping and
somewhat poorly drained. The surface layer is very dark
grayish brown loamy sand about 9 inches thick. The sub-
surface layer is grayish brown fine sand about 5 inches
thick. The mottled subsoil is about 20 inches thick. The
upper part is dark yellowish brown, friable fine sand; the
next part is pale brown, very friable fine sand; and the
lower part is brown, firm sandy clay loam. The sub-
stratum to a depth of about 60 inches is reddish brown,
firm silty clay loam.

Belleville soils are nearly level and poorly drained or
very poorly drained. The surface layer is black loamy
sand about 8 inches thick. The subsurface layer is very
dark grayish brown sand about 15 inches thick. The sub-
stratum to a depth of about 60 inches is pale brown and
grayish brown sand in the upper part and grayish brown
silty clay loam in the lower part.

Pipestone soils are nearly level or gently sloping and
somewhat poorly drained. The surface layer is very dark
gray sand about 8 inches thick. The subsurface layer is
grayish brown, loose sand about 2 inches thick. The sub-
soil is multicolored, very friable sand about 19 inches
thick. The substratum to a depth of about 52 inches is
multicolored loose sand. To a depth of about 60 inches, it
is reddish gray, firm clay loam.

Minor in this unit are the poorly drained or very poorly
drained Parkhill soils and the poorly drained Kingsville
soils. Parkhill soils are in the same position on the land-
scape as Belleville soils but are loamy throughout. King-
sville soils, also in the same position as Belleville soils, are
sandy throughout.

This map unit is used mainly for cultivated crops, but
many areas are woodland. Wetness is the main limitation.
Soil blowing is a problem in cultivated areas. Ponding oc-
curs during the wet season.

If adequately drained, this unit has fair potential for
cultivated farm crops and fair to poor potential for
pasture. Potential is fair for woodland. Wetness is such a
severe limitation and so difficult to overcome that the
potential is poor for residential, recreational, and most
other engineering uses.

5. Lenawee-Bowers-Wixom

Nearly level and gently sloping, very poorly drained to
somewhat poorly drained soils that have a loamy and
clayey subsoil or a sandy and loamy subsoil; formed in
glaciolacustrine and till deposits

Areas of this map unit are old glacial lakebeds and till
plains that are lower than surrounding beach ridges and
outwash plains.

This map unit occupies about 18 percent of the county.
About 35 percent of the unit is Lenawee and similar soils,

20 percent is Bowers and similar soils, 15 percent is
Wixom -and similar soils, and the remaining 30 percent is
soils of minor extent.

In most places Lenawee soils are lower in elevation
than Bowers and Wixom soils. They are in broad flat
areas and drainageways. Bowers soils are in the slightly
higher broad flat areas. Wixom soils occupy the slightly
higher flat areas and the low knolls and ridges. All have a
seasonal high water table.

Lenawee soils are nearly level and poorly drained and
very poorly drained. The surface layer is black, firm silty
clay loam about 9 inches thick. The mottled subsoil is
about 31 inches thick. The upper part is dark grayish
brown, firm silty clay loam; the next part is light
brownish gray, firm silty clay; and the lower part is gray-
ish brown, very firm silty clay. The substratum to a depth
of about 60 inches is multicolored, very firm, calcareous
silty clay.

Bowers soils are nearly level to gently sloping and
somewhat poorly drained. The surface layer is dark yel-
lowish brown silt loam about 9 inches thick. The subsoil is
about 20 inches thick. The upper part is dark brown, fria-
ble silty clay loam, and the lower part is brown, firm silty
clay. The substratum to a depth of about 55 inches is
brown and strong brown, massive, calcareous silty clay.
Below 55 inches, it is loose stratified silt and very fine
sand.

Wixom soils are nearly level or gently sloping. The sur-
face layer is very dark grayish brown loamy sand about 9
inches thick. The subsurface layer is grayish brown fine
sand about 5 inches thick. The subsoil is mottled and
about 20 inches thick. The upper part is dark yellowish
brown fine sand; the next part is pale brown fine sand;
and the lower part is brown sandy clay loam. The sub-
stratum to a depth of about 60 inches is reddish brown
silty clay loam.

Minor in this unit are the poorly drained or very poorly
drained Belleville soils and the somewhat poorly drained
Pipestone loamy substratum soils. Belleville soils are in
the same position on the landscape as Lenawee soils but
have 20 to 40 inches of sand over loamy material. The
Pipestone loamy substratum soils, are on the tops of low
knolls and ridges.

This map unit is used mainly for cultivated crops, but
some areas are pasture or woodland. Most of the farm-
land has been drained. Wetness is the main limitation.
Soil blowing is a problem in cultivated areas.

If adequately drained, this unit has good potential for
cultivated farm crops. The potential is fair to good for
woodland. Wetness is such a severe limitation and so dif-
ficult to overcome that the potential is poor for re-
sidential, recreational, and most other engineering uses.

6. Parkhill-Londo

Nearly level and gently sloping, very poorly drained to
somewhat poorly drained soils that have a loamy subsoil;
formed in glacial till deposits
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Areas of this map unit are till plains that are lower
than surrounding beach ridges and outwash plains.

This map unit occupies about 14 percent of the county.
About 40 percent of the unit is Parkhill and similar soils,
25 percent is Londo and similar soils, and the remaining
35 percent is soils of minor extent (fig. 2).

In most places Parkhill soils are lower in elevation than
Londo soils. They are in broad low areas, depressions, and
drainageways and along the base of ridges. Londo soils
are in slightly higher broad flat areas. Both have a loamy
surface layer and a seasonal high water table.

Parkhill soils are nearly level and very poorly drained

or poorly drained. The surface layer is very dark brown
loam about 8 inches thick. The subsoil is grayish brown
and gray, friable loam about 17 inches thick. The sub-
stratum to a depth of about 60 inches is gray and grayish
brown, calcareous loam.
" Londo soils are nearly level or gently sloping and
somewhat poorly drained. The surface layer is very dark
grayish brown loam about 9 inches thick. The mottled,
firm subsoil is about 10 inches thick. The upper part is
brown and pale brown loam, and the lower part is dark
yellowish brown clay loam. The substratum to a depth of
about 60 inches is gray, mottled, firm calcareous loam.

Minor in this unit are the poorly drained or very poorly
drained Belleville soils and the somewhat poorly drained
Poseyville and Wixom soils. Belleville soils are in the
same position on the landscape as Parkhill soils but have
20 to 40 inches of sandy material over the loamy material.
Poseyville and Wixom soils are slightly higher, on low
knolls and ridges, and have 15 to 40 inches of sandy
material over the loamy material.

This map unit is used mainly for cultivated crops, but
some areas are woodland. Most of the farmland has been
drained. Wetness is the main limitation. Soil blowing is a
problem in cultivated areas.

If adequately drained, this unit has good potential for
cultivated farm crops, pasture, and woodland. Potential is
good to fair for wildlife. Wetness is such a severe limita-
tion and so difficult to overcome that the potential is poor
for residential and most engineering uses. The potential is
poor for recreational development.

7. Ingersoll-Pella

Nearly level and gently sloping, poorly drained and
somewhat poorly drained soils that have a loamy subsotl;
Jormed in glaciolacustrine and glaciofluvial deposits

Areas of this map unit are old glacial lakebeds and out-
wash plains. They are lower than the surrounding beach
ridges.

This map unit occupies about 3 percent of the county.
About 40 percent of the unit is Ingersoll and similar soils,
30 percent is Pella and similar soils, and the remaining 30
percent is soils of minor extent (fig. 3).

In most places Ingersoll soils are higher in elevation
than Pella soils. They are in broad flat areas. Pella soils
are in the slightly lower flat areas and drainageways.

Both have moderate permeability, a loamy surface layer,
and a seasonal high water table.

Ingersoll soils are nearly level or gently sloping and
somewhat poorly drained. The surface layer is dark gray-
ish brown silt loam about 9 inches thick. The subsoil is
mottled, brown, friable silt loam about 3 inches thick. The
substratum to a depth of about 60 inches is multicolored,
friable, calcareous, stratified silt loam, very fine sand, and
silty clay loam. )

Pella soils are nearly level and poorly drained. The sur-
face layer is black silt loam about 12 inches thick. The
subsoil is olive gray silt loam and silty clay loam about 8
inches thick. The substratum is about 40 inches thick. The
upper part is olive, friable silty clay loam, and the lower
part is grayish brown, friable silt and very fine sand.

Minor in this unit are the somewhat poorly drained
Poseyville and Wixom soils and the poorly drained or
very poorly drained Lenawee soils. Poseyville and Wixom
soils have a sandy surface layer and upper subsoil. They
occupy landscape positions similar to those of Ingersoll
soils. Lenawee soils have a loamy subsoil. They occupy
positions similar to those of Pella soils.

This map unit is used mainly for farming, but some
areas are woodland or idle grassland. Most of the farm-
land has been drained. Wetness is the main limitation.
Flooding and ponding are common in the low areas.

If adequately drained, this unit has good potential for
cultivated farm crops. Wetness is such a severe limitation
and so difficult to overcome that the potential is poor for
residential and most engineering uses. The potential is
poor for recreation, fair for woodland, and good for wil-
dlife.

Broad land use considerations

Deciding what land should be used for urban develop-
ment is an important issue in the county. Each year a
considerable acreage is developed for urban use in
Midland Township and in other areas throughout the
county. About 20,000 acres, or about 6 percent of the
county, is urban or built-up land. The general soil map can
help in broad planning, but it should not be used in select-
ing a site for a specific use.

All map units on the general soil map have severe
limitations for most urban uses. No large areas can be
developed at low cost. In addition, urban development is
costly on the soft, wet, organic soils that are included in
many of the map units.

The Cohoctah-Sloan unit is an alluvial area where flood-

ing, ponding, and an almost continuous high water table
are very severe problems that are very costly to over-
come. .
The Kingsville-Pipestone-Covert unit, although poorly
suited to development, is the least costly to develop for
urban use. The moderately well drained Covert soils and
the included moderately well drained and excessively
drained Oakville and Plainfield soils have low shrink-swell
potential and low frost heave potential.
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In some areas the soils have good potential for farming
but poor potential for nonfarm use. See, for example, map
units 5 (fig. 4), 6, and 7 on the general soil map. The domi-
nant soils are Wixom, Ingersoll, Pella, Lenawee, Bowers,
Parkhill, and Londo. Wetness is a limitation. Adequate
drainage is needed. Most areas used for farm crops have
been drained.

Some soils have fair potential for farming but poor
potential for nonfarm use. These soils are in map units 3
and 4. Wetness is the main limitation. Most areas farmed
in these units have tile drainage or open ditch drainage.

On the soils in map units 1, 3, and 4, blowing is a
problem. All are sandy.

Map units 1, 3, and 4 (fig. 5) in this county have fair
potential for woodland. Trees on the better drained sandy
soils of these units are suitable for pulp or low grade
lumber. Map units 2, 5, 6, and 7 have good or fair poten-
tial for woodland. The wetness, however, causes slow
growth, low survival, and poor regeneration of seedlings.

Most of the map units have poor potential for recrea-
tional development. Wetness (fig. 6) is the main limitation.
On the sandy soils in units 1, 3, and 4, blowing is a hazard.
On these soils, fertility is low. Consequently, a grassy
plant cover dies out readily under intensive foot traffic.

The lower, wetter, undrained areas in all map units are
mostly wooded or brushy. Some are in wetland grasses,
reeds, and sedges. The wooded areas and the wetlands
provide habitat for many important species of wildlife.

Soil maps for detailed planning

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

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

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

Soils that have a profile that is almost alike make up a
soil series. Except for allowable differences in texture of
the surface layer or of the underlying substratum, all the
soils of a series have major horizons that are similar in
composition, thickness, and arrangement in the profile. A

soil series commonly is named for a town or geographic
feature near the place where a soil of that series was
first observed and mapped. The Ingersoll series, for ex-
ample, was named for the township of Ingersoll in
Midland County.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soil phase
commonly indicates a feature that affects use or manage-
ment. For example, Covert sand, loamy substratum, 0 to 6
percent slopes, is one of several phases within the Covert
series.

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

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area in-
cludes some of each of the two or more dominant soils,
and the pattern and proportion are somewhat similar in
all areas. Lenawee-Wixom complex, 0 to 4 percent slopes,
is an example.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map unit.
Some of these soils have properties that differ substan-
tially from those of the dominant soil or soils and thus
could significantly affect use and management of the map
unit. These soils are described in the description of each
map unit. Some of the more unusual or strongly contrast-
ing soils that are included are identified by a special sym-
bol on the soil map.

Some survey areas include places that have little or no
soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineated
on the soil map and given descriptive names. Urban land
is an example. Some of these areas are too small to be
delineated and are identified by a special symbol on the
soil map.

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

Map unit descriptions

AbB—Abscota loamy sand, 0 to 6 percent slopes. This
nearly level to gently sloping, moderately well drained
soil is on high flood plains. It is subject to occasional
flooding. Escarpments are common between the uplands
and the flood plains. Individual areas of this soil are ir-
regular in shape and range from 5 to 125 acres.

Typically, the surface layer is very dark grayish brown
loamy sand about 5 inches thick. The subsoil, about 17
inches thick, is yellowish brown sand. The substratum to
a depth of about 60 inches is yellowish brown and light



MIDLAND COUNTY, MICHIGAN 7

yellowish brown sand. In some places the subsoil contains
more clay than is typical. In places both the subsoil and
the substratum are stratified with thin bands of loamy
material.

Included with this soil in mapping are small areas of
somewhat poorly drained loamy soils and poorly drained
or very poorly drained Cohoctah soils. These included
soils are in shallow depressions and drainageways and
near the base of adjacent escarpments. They make up 2
to 15 percent of the unit.

Permeability is rapid. Surface runoff is slow. Available
water capacity is low. A seasonal high water table fluctu-
ates between depths of 2 and 5 feet.

Most of the acreage is woodland. The potential is fair
for trees. It is fair for cultivated crops, hay, and pasture
and poor to fair for recreation and engineering uses.

This soil is suited to cultivated crops. The most difficult
hazard to overcome is the flooding early in spring. Flood-
ing greatly reduces the yield of winter wheat and legume
hay crops. Soil blowing and droughtiness can be con-
trolled by cover crops, minimum tillage, and irrigation.
Returning crop residue and adding fertilizer increase
production.

The use of the soil as pastureland or hayland is
restricted by flooding, soil blowing, and droughtiness.
Proper stocking rates, pasture rotation, and timely defer-
ment of grazing help to keep the pasture and the soil in
good condition.

This soil is suited to trees. Tree seeds, cuttings, and
seedlings survive and grow better if competing vegeta-
tion is controlled. The only hazard of concern in planting
or harvesting trees is the flooding.

Because of the flooding, this soil is poorly suited to
onsite sanitary facilities and building site development.
Flooding can be prevented only by installing expensive
flood control structures.

Capability subclass IVs.

Ad—Adrian muck. This nearly level, very poorly
drained soil is in broad, slightly depressional areas and
drainageways. It is subject to frequent flooding. In-
dividual areas are narrow or irregular in shape and range
from 2 to 270 acres.

Typically, the surface tier is black muck about 12 inches
thick. The subsurface tier is very dark gray muck about
12 inches thick. The substratum to a depth of about 60
inches is very dark brown and dark grayish brown fine
sand. In some places it contains a loamy or clayey layer.
In some places the organic layer is less than 16 inches
thick and in others it is more than 50 inches thick.

Included with this seoil in mapping are small areas of
somewhat poorly drained Pipestone soils and poorly
drained Kingsville soils. The Pipestone soils are on low
knolls and ridges. The Kingsville soils lack organic layers.
These included areas make up 2 to 10 percent of the unit.

Permeability is moderately slow to moderately rapid in
the organic material and rapid in the sandy substratum.
Available water capacity is high. Surface runoff is very
slow. The seasonal high water table is within a depth of 1

foot. Potential frost action is high. If drained, the soil is
subject to blowing.

Most of the acreage is in idle wetland vegetation. The
potential is good for wetland wildlife and poor for most
other uses.

If adequately drained, this soil is suited to cropland,
pasture, or woodland. Tile or open ditch drainage is
needed. These depressional areas have very few drainage
outlets. An extensive pumping system or ditches or both
are needed. If drained, the soil is subject to blowing.
Minimum tillage, stripcropping, and winter cover crops
reduce the hazard of erosion.

This soil is generally not suited to sanitary facilities
and building site development because of wetness and
flooding.

Capability subclass Vw.

AeB—Aquents. This nearly level or gently sloping wet
soil is in depressions and dugouts. It is subject to
frequent flooding. Individual areas are irregular in shape
and range from 3 to 150 acres.

Typically, the profile is sandy or loamy material that
has been exposed by excavation. Most other soil proper-
ties are variable.

Included with this soil in mapping are small better
drained areas of loamy or sandy material that have been
formed by piling spoil or by cutting into and disturbing
high knolls and ridges. Small gravel or borrow pits are
also included. The included areas make up 5 to 20 percent
of the unit.

Most of the acreage is idle and lacks a plant cover.
Suitability in land use varies greatly. The major hazards
and management problems for all major land uses and the
practices needed to help overcome them should be deter-
mined by onsite investigation.

Not assigned to a capability subclass.

Be—Belleville loamy sand. This nearly level, poorly
drained and very poorly drained soil is in broad flat areas
and drainageways. It is subject to frequent flooding. In-
dividual areas of this soil are irregular in shape and range
from 2 to 3,700 acres. ,

Typically, the surface layer is black loamy sand about 8
inches thick. The subsurface layer is very dark grayish
brown sand about 5 inches thick. The substratum to a
depth of 60 inches is pale brown and grayish brown sand
in the upper part and grayish brown silty clay loam in the
lower part. In some places the lower part is stratified silt
loam and very fine sand. In others, it contains more clay
than is typical.

Included with this soil in mapping are small areas of
the somewhat poorly drained Pipestone loamy substratum
soils and Wixom soils and the poorly drained and very
poorly drained Parkhill soils. The Pipestone loamy sub-
stratum soils and Wixom soils occupy narrow ridges and
slightly convex areas. Parkhill soils have a loamy texture
in the solum and substratum. These included areas make
up 2 to 10 percent of the unit.

Permeability is rapid in the sandy material and
moderately slow in the loamy material. Surface runoff is
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very slow or ponded. The available water capacity is
moderate. The surface layer is friable and is easily tilled
throughout a fairly wide range of moisture content. The
shrink-swell potential is low in the sandy material and
moderate in the loamy material. Potential frost action is
high. A seasonal high water table is within a depth of 1
foot.

Most of the acreage is woodland. Some is farmed. The
potential is poor to fair for cultivated crops, hay, pasture,
and trees. It is poor for most engineering uses.

If adequately drained, this soil is suited to crops and
pasture. Open ditch and tile drainage can be used to
lower the high water table. The tile should be covered
with a suitable blinding material to prevent fine sand
from filling the tile line. If the soil is cultivated, soil blow-
ing is a hazard. Minimum tillage, cover crops, and wind-
breaks reduce the hazard. Returning crop residue im-
proves fertility.

The use of this soil as pastureland is limited mainly by
the high water table. Overgrazing or grazing when the
soil is wet results in poor tilth. Proper stocking rates,
pasture rotation, and restricted use during wet periods
help to keep the pasture and soil in good condition.

This soil is suited to trees. Tree seeds, cuttings, and
seedlings survive and grow well if competing vegetation
is controlled or removed. Site preparation, prescribed
burning, spraying, cutting, or girdling is needed. The use
of equipment is severely limited during the wet season.
The windthrow hazard is moderate.

The soil is poorly suited to building site development
and onsite sanitary facilities. Artificial drainage is needed
to lower the seasonal high water table. Connecting
sewage disposal facilities to a public sewerage system
should be considered.

Capability subclass I1Iw.

BoB—Bowers silt loam, 0 to 3 percent slopes. This
nearly level to gently sloping, somewhat poorly drained
soil is in broad flat areas. Individual areas are irregular in
shape and range from 2 to 500 acres.

Typically, the surface layer is dark yellowish brown silt
loam about 9 inches thick. The subsoil is about 20 inches
thick. The upper part is dark brown, friable silty clay
loaiii, and the lower part is brown, firm silty clay. To a
depth of about 55 inches the substratum is brown and
strong brown, massive, calcareous silty clay. Below 55
inches, it is loose stratified silt and very fine sand.

Included with this soil in mapping are small areas of
the sandy, somewhat poorly drained Wixom soils on low
knolls and ridges. Also included are areas of the poorly
drained and very poorly drained Lenawee soils in low
shallow depressions. These included areas make up 2 to
10 percent of the unit.

Permeability is moderately slow, and available water
capacity is moderate. Surface runoff is very slow. A
seasonal high water table is between depths of 1 and 2
feet. Shrink swell is moderate. Frost action is high. The
surface layer is friable and is easily tilled throughout a
fairly wide range of moisture content, but it tends to

crust or puddle after hard rains, especially in areas where
the plow layer contains subsoil material.

Most of the acreage is farmed. The potential is good for
cultivated crops, hay, pasture, and woodland. It is poor
for engineering and fair to good for wildlife.

This soil is suited to corn, soybeans, small grain, sugar
beets, and grass-legume hay or pasture. If it is used for
cultivated crops, soil blowing is a hazard. Minimum tillage
and winter cover crops help to prevent excessive soil loss.
Artificial drainage is needed for highest yields. Regular
additions of organic matter improve fertility, reduce
crusting, and increase water infiltration.

This soil is suited to pastureland. Grazing when the soil
is wet, however, results in surface compaction, excessive
runoff, and poor tilth. Proper stocking rates, pasture rota-
tion, timely deferment of grazing, and restricted use dur-
ing wet periods help to keep the soil and pasture in good
condition.

This soil is suited to trees. Small areas remain in native
hardwoods. Equipment is limited during wet seasons.
Tree seeds, cuttings, and seedlings survive and grow well
if competing vegetation is controlled or removed. The
hazards of erosion, windthrow, and seedling mortality are
slight.

This soil is poorly suited to building site development
and onsite sanitary facilities. It lacks sufficient strength
and stability to support foundations and roads. The major
problems are wetness, low strength, and slow percolation.
Artificial drainage is needed. Connecting sewage disposal
facilities to a public sewerage system should be con-
sidered. The low strength can be partially overcome by
replacing the base material with suitable material and by
installing footing drains around foundations.

Capability subclass ITw.

Ch—Cohoctah fine sandy loam, gravelly substratum.
This nearly level, poorly drained and very poorly drained
soil is on bottom land. It is subject to frequent flooding.
Individual areas are irregular in shape and range from 2
to 440 acres. On the upland side, they are bordered by
escarpments.

Typically, the surface layer is very dark gray fine
sandy loam about 10 inches thick. The substratum to a
depth of about 60 inches is multicolored fine sandy loam,
gravelly sand, and gravelly loamy sand.

Included with this soil in mapping are small areas of
moderately well drained Abscota soils on low knolls,
ridges, and flats. Also included are somewhat poorly
drained loamy soils in the slightly higher nearly level
areas and very poorly drained Sloan soils in the depres-
sions and drainageways. These 1ncluded areas make up 5
to 15 percent of the unit.

Permeability is moderately rapid in the loamy material
and very rapid in the gravelly sand. Available water
capacity is moderate. Surface runoff is very slow or
ponded. Potential frost action is high. A seasonal high
water table is within a depth of 1 foot.

Most of the acreage is native woodland. Potential is
poor for cropland, hayland, grassland, and recreation
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facilities. It is poor to fair for woodland and poor for en-
gineering uses.

This soil is not suited to cultivated crops because of the
hazards of flooding and soil blowing and the wetness.
Because flooding is common and prolonged, it is nearly
impossible to overcome.

The use of this soil for hay and pasture depends on the
degree of flood control and drainage improvement. Selec-
tion of wetland plant species, proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
vegetation and the soil in good condition.

This soil is suited to trees and shrubs. Most of the acre-
age is in native species. Flooding and wetness are major
problems. Equipment - limitations, seedling mortality,
windthrow hazard, and plant competition are severe.
Removing obstructions from the natural drainageways
reduces the excessive wetness. Cutting or girdling of un-
desirable species reduces plant competition. There is little
or no erosion hazard in fully stocked woodland.

This soil is generally not suited to sanitary facilities
and building site development because of wetness and
flooding.

Capability subclass Vw.

CoB—Covert sand, 0 to 6 percent slopes. This nearly
level to gently sloping, moderately well drained soil occu-
pies broad, flat areas, narrow ridgetops, and low knolls.
Individual areas are narrow or irregular in shape and
range from 3 to 600 acres.

Typically, the surface layer is black and light brownish
gray sand about 5 inches thick. The subsoil is about 23
inches thick. The upper part is dark brown and strong
brown, very friable sand. The lower part and the sub-
stratum to a depth of about 60 inches are multicolored,
loose sand. In some places no precipitated iron, aluminum,
and organic matter have accumulated.

Included with this soil in mapping are small areas of
the Covert loamy substratum soils, excessively drained
Plainfield soils, somewhat poorly drained Pipestone soils,
and poorly drained Kingsville soils. The Covert loamy
substratum soil occupies the same kind of position on the
landscape as the Covert soil but has a loamy substratum
at a depth of 40 to 60 inches. The Plainfield soil is on the
highest parts of the ridgetops and knolls. The Pipestone
soil is on the foot slopes of the ridges and knolls and on
the slightly lower parts of the broad flat areas. The King-
sville soil is in small depressions and drainageways of the
broad flat areas. These included areas make up 3 to 20
percent of the unit.

This soil has rapid permeability and low available water
capacity. Surface runoff is very slow. A seasonal high
water table fluctuates between depths of 1 1/2 and 3 1/2
feet.

Most of the acreage is woodland or idle grassland.
Potential is poor for cultivated crops, pasture, and wil-
dlife. It is fair for woodland and fair to poor for recrea-
tion and most engineering uses.

This soil is suited to cropland or pasture but is
droughty in summer and is subject to soil blowing. Irriga-
tion is needed. Minimum tillage and a winter cover crop
reduce the risk of soil blowing.

This soil is suited to woodland, but the droughtiness
causes seedling mortality. Planting drought resistant
varieties, mulching, and irrigating lower the mortality
rate. Tree seeds, cuttings, and seedlings survive if com-
peting vegetation is controlled or removed. Site prepara-
tion, prescribed burning, or spraying, cutting, or girdling
is needed.

This soil is poorly suited to sanitary facilities and
dwellings. The seasonal high water table and rapid
permeability are severe limitations for onsite waste
disposal. The combination of these two properties can
cause effluent seepage and result in pollution of ground
water supplies. Connecting sewage disposal facilities to a
public sewerage system should be considered. The
seasonal high water table and saturation cause caving and
make excavation difficult. If excavation is necessary, tile
drainage and shoring up the walls help to prevent the
caving. The seasonal high water table limits other build-
ing site development, for example, footings and founda-
tions. Tile drainage or fill is needed. This soil is favorable
for local roads or streets.

Capability subclass IVs.

CsB—Covert sand, loamy substratum, 0 to 6 percent
slopes. This nearly level to gently sloping, moderately
well drained soil occupies flat areas, narrow ridgetops,
and low knolls. Individual areas are narrow or irregular in
shape and range from 3 to 110 acres.

Typically the surface layer is black sand about 5 inches
thick. The subsurface layer is pinkish gray, friable sand
about 3 inches thick. The subsoil is about 22 inches thick.
The upper part is strong brown and dark brown, friable
sand, and the lower part is brownish yellow, very friable
sand. The upper part of the substratum, to a depth of
about 43 inches, is pale brown and yellowish brown, loose
sand. The lower part to a depth of about 60 inches is red-
dish brown, firm silty clay loam. In some places no
precipitated iron, aluminum, and organic matter have ac-
cumulated.

Included with this soil in mapping are small areas of
the excessively drained Plainfield soils, somewhat poorly
drained Pipestone loamy substratum soils, and poorly
drained Kingsville soils. The Plainfield soil is on the
highest parts of the ridgetops and knolls. The Pipestone
loamy substratum soil is on the foot slopes of the ridges
and knolls and in the slightly lower parts of the flat
areas. The Kingsville soil is in small depressions and
drainageways in the flat areas. These included areas
make up 3 to 20 percent of the unit.

Permeability is rapid in the sandy material and
moderately slow in the loamy material. Available water
capacity is moderate. Surface runoff is slow. A seasonal
high water table fluctuates between depths of 1 1/2 and 3
1/2 feet.
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Most of the acreage is woodland or idle grassland.
Potential is poor for cultivated crops, pasture, and wil-
dlife. It is fair for woodland and fair to poor for recrea-
tion and most engineering uses.

If adequately drained, this soil is suited to cropland or
pasture. It is droughty in summer and is subject to soil
blowing. Irrigation is needed. Minimum tillage and a
winter cover crop reduce the hazard of soil blowing.

This soil is suited to woodland. Droughtiness causes
seedling mortality. Planting drought resistant varieties,
mulching, and irrigating can lower the mortality rate.
Tree seeds, cuttings, and seedlings survive if competing
vegetation is controlled or removed. Site preparation,
prescribed burning, or spraying, cutting, or girdling is
needed.

This soil is poorly suited to onsite waste disposal,
buildings with basements, and lagoons. The seasonal high
water table is a severe limitation for onsite waste
disposal. The high water table and rapid permeability can
cause effluent seepage and result in pollution of ground
water supplies. Connecting sewage disposal facilities to a
public sewerage system should be considered. The
seasonal high water table and saturation cause caving and
make excavation difficult. If excavation is necessary, tile
drainage and shoring help to control the caving.

Capability subeclass IVs.

InB—Ingersoll silt loam, 0 to 3 percent slopes. This
nearly level to gently sloping, somewhat poorly drained
soil is in broad, flat areas. Individual areas are irregular
in shape and range from 2 to 900 acres.

Typically, the surface layer is dark grayish brown silt
loam about 9 inches thick. The subsoil is mottled, brown,
friable silt loam about 3 inches thick. The substratum to a
depth of about 60 inches is multicolored, friable, calcare-
ous, stratified silt loam, very fine sand, and silty clay
loam. In some places, no clay has accumulated in the sub-
soil.

Included with this soil in mapping are small areas of
somewhat poorly drained Poseyville soils and poorly
drained Pella soils. The Poseyville soil is in the same posi-
tion on the landscape as the Ingersoll soil but has 16 to 24
inches of sand, loamy sand, and sandy loam over the
loamy material. The Pella soil is in shallow depressions
and drainageways. These included areas make up 5 to 15
percent of the unit.

This soil has moderate permeability and slow surface
runoff. It has a high available water capacity. A seasonal
high water table fluctuates between depths of 1 and 2
feet. The surface layer is friable and is easy to till
throughout a fairly wide range in moisture content.
Potential frost action is high.

Most of the acreage is farmed. Potential is good for cul-
tivated crops, hay, pasture, and trees. It is good for wil-
dlife, poor to fair for recreation, and poor for most en-
gineering uses.

This soil is suited to corn, soybeans, wheat, oats, sugar
beets, grass-legume hay, and pasture. The seasonal high
water table can be lowered by tile or open ditch drainage.

Erosion damage is a hazard if cultivated crops are grown.
Minimum tillage, winter cover crops, and grassed water-
ways reduce the risk of erosion.

Using this soil as pasture is good erosion control. Graz-
ing when the soil is wet causes surface compaction, poor
tilth, and excessive runoff. Restricting grazing during wet
periods keeps the pasture and the soil in good condition.

This soil is suited to woodland. Equipment should be
kept off the site during wet periods. Site preparation
should be done in the fall. Tree seeds, cuttings, and
seedlings survive and grow well if competing vegetation
is controlled or removed. Site preparation, prescribed
burning, or spraying, cutting, or girdling is needed.

This soil is poorly suited to onsite waste disposal, build-
ing site development, and local roads and streets. The
seasonal high water table can cause pollution of ground
water supplies because of seepage of effluent from onsite
waste disposal systems. Connecting sewage disposal facili-
ties to a public sewerage system should be considered.
The seasonal high water table makes building site
development difficult. Tile or open ditch drainage helps to
lower the water table. A suitable base material should be
laid when building local roads to prevent frost action
damage.

Capability subclass IIw.

Kg—Kingsville loamy fine sand. This nearly level,
poorly drained soil is in broad flat areas and
drainageways. It is subject to frequent flooding. In-
dividual areas are irregular in shape and range from 3 to
4,000 acres.

Typically, the surface layer is very dark gray loamy
fine sand about 6 inches thick. The substratum to a depth
of about 60 inches is multicolored fine sand. In places it is
loamy or clayey at a depth of 45 to 60 inches. In some
areas the subsoil is more acid than is typical, or there is
an organic surface layer as much as 16 inches thick. In
some areas precipitated iron, aluminum, and organic
matter have accumulated.

Included with this soil in mapping are small areas of
the moderately well drained Covert soils on knolls and
ridges and areas of the somewhat poorly drained
Pipestone soils on low knolls and ridges. These included
areas make up 5 to 15 percent of the unit.

Permeability is rapid, and surface runoff is very slow.
The available water capacity is low. A seasonal high
water table is within a depth of 1 foot. Potential frost ac-
tion is moderate.

Most of the acreage is woodland and idle grassland.
Potential is fair to good for wildlife, poor for woodland,
cropland, and most engineering uses, and fair for grass,
hay, and pasture.

If adequately drained, this soil is suited to cultivated
crops. Artificial drainage is needed to lower the high
water table (fig. 7). In cultivated areas, soil blowing is a
hazard. Field striperopping, minimum tillage, and winter
cover crops help prevent excessive soil loss. Returning
crop residue or regularly adding other organic matter im-
proves fertility and increases available water capacity.
This soil becomes droughty during the growing season.
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This soil is suited to grass pasture or hayland. Wetness
is the major problem. Ditch and tile drainage help to con-
trol the wetness. Livestock should be fenced away from
ditches to help control bank erosion. Proper stocking
rates, pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and soil in good condition.

This soil is suited to trees, but much of the acreage
remains in low quality native hardwoods. Wetness is the
major problem. Removing obstructions from natural
drainageways improves drainage. The windthrow hazard
is severe because of the wetness. The equipment limita-
tion is severe. The soil must be dry or frozen for manage-
ment activities. Seedling mortality is severe. This can be
partially overcome by planting on the included areas of
Covert or Pipestone soils.

This soil is poorly suited to building site development,
local roads and streets, and onsite waste disposal. The
major limitations are the wetness (fig. 8) and the rapid
percolation rate. Drainage is needed. Connecting sewage
disposal facilities to a public sewerage system should be
considered. The severe limitations for foundations can be
partially overcome by installing footing drains around
foundations. Road and street development is also limited
by the wetness. Drainage and elevation of roads are
needed. Fill and topsoil are needed for successful lawns.

Capability subeclass IVw.

Kn—Kinross mucky sand. This nearly level, poorly
drained soil is in broad, flat or slightly depressional areas
and drainageways. It is subject to frequent flooding. In-
dividual areas are narrow or irregular in shape and range
from 3 to 160 acres.

Above the surface layer is 8 inches of black, very fria-
ble muck. The surface layer is very dark brown, very fri-
able mucky sand about 3 inches thick. The subsurface
layer is dark grayish brown, friable sand about 4 inches
thick. The subsoil is multicolored, friable sand about 22
inches thick. The substratum to a depth of about 60
inches is yellowish brown, friable sand. In some places no
precipitated iron, aluminum, and organic matter have ac-
cumulated. In places the organic surface layer is thicker
than is typical, and in places there is a loamy or clayey
substratum.

Included with this soil in mapping are small areas of
somewhat poorly drained Pipestone soils on low knolls
and ridges. These included areas make up 2 to 10 percent
of the unit.

Kinross soils have very rapid permeability and low
available water capacity. Surface runoff is slow to
ponded. A seasonal high water table is within a depth of 1
foot. Potential frost action is moderate. If drained, the
soil is subject to blowing.

Most of the acreage is sparsely wooded. Many areas are
covered by acid tolerant wetland vegetation. Potential is
poor for cultivated crops, pasture, woodland, wildlife,
recreation, and most engineering uses.

The soil is not suited to crops. Flooding and the
seasonal high water table limit use as pasture or

woodland. Artificial drainage is needed. These depres-
sional areas have very few drainage outlets, so that an
extensive pumping system or ditches or both are needed.
If drained, the soil is subject to blowing.

This soil is generally not suited to building site develop-
ment, onsite sewage disposal systems, and local roads and
streets. The drainage problem is almost impossible to
overcome without great expense. The higher, better
drained included areas of other soils can be used for
development. '

Capability subclass VIw.

Le—Lenawee silty clay loam. This nearly level, poorly
drained and very poorly drained soil is in broad flat areas
and drainageways. It is subject to frequent flooding. In-
dividual areas are irregular in shape and range from 3 to
800 acres.

Typically, the surface layer is black silty clay loam
about 9 inches thick. The mottled subsoil is about 31
inches thick. The upper part is dark grayish brown, firm
silty clay loam; the next part is light brownish gray, firm
silty clay; and the lower part is grayish brown, very firm
silty clay. The substratum to a depth of about 60 inches is
multicolored, very firm, calcareous silty clay. In some
places the subsoil is more than 45 percent clay.

Included with this soil in mapping are small areas of
the somewhat poorly drained Wixom and Bowers soils
and the poorly drained or very poorly drained Belleville
soils. Wixom and Bowers soils occupy low ridges and
slightly convex areas. The Wixom and Belleville soils
have a coarser textured solum than Lenawee soils. These
included areas make up 5 to 15 percent of the unit.

Permeability is moderately slow, and available water
capacity is moderate. Surface runoff is very slow or
ponded. A seasonal high water table is within a depth of 1
foot. Potential frost action is high. ’

Most of the acreage is farmed. Potential is good for cul-
tivated crops, hay, and pasture. It is poor for recreational
facilities and for most engineering uses.

This soil is suited to corn, soybeans, small grain, and
grasses and legumes for hay and pasture. The major
problems are wetness and flooding. Artificial drainage
helps to overcome these problems. Minimum tillage,
winter cover crops, and field crop strips help to prevent
soil loss.

This soil is suited to pastureland or hayland. Overgraz-
ing or grazing when the soil is too wet, however, results
in surface compaction and poor tilth. Artificial drainage
reduces the wetness. Proper stocking rates, pasture rota-
tion, timely deferment of grazing, and restricted use dur-
ing wet periods help to keep the pasture and soil in good
condition. .

This soil is suited to trees, and many areas remain in
native species. Plant competition, seedling mortality, and
equipment limitations are severe. Removing or controlling
competing vegetation, working during the dry seasons,
and removing obstructions from natural drainageways to
reduce wetness help to control these problems. Site
preparation, prescribed burning, or spraying, cutting, or
girdling is needed.
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This soil is poorly suited to onsite sanitary facilities and
building site development. Wetness and flooding are
severe limitations for septic tank absorption fields,

sewage lagoons, and landfills. Connecting sewage disposal

facilities to a public sewerage system should be con-
sidered. Construction of small buildings is limited by wet-
ness and low strength. Local roads need artificial
drainage and suitable base material to overcome the
problems of wetness and frost action.

Capability subclass IIw.

LrB—Lenawee-Wixom complex, 0 to 4 percent
slopes. This map unit consists of nearly level to gently
sloping, poorly drained or very poorly drained and
somewhat poorly drained soils in broad flat areas and on
the intermingled low knolls and discontinuous ridges. In-
dividual areas of this unit range from 28 to 400 acres.
Most are dissected by shallow drainageways and depres-
sions. They are 40 to 50 percent Lenawee soils and 30 to
40 percent Wixom soils. The Lenawee soil is in the flat or
depressional areas and the drainageways. It is subject to
frequent flooding. The Wixom soil occupies the low knolls,
low ridges, and slightly convex areas. The areas of the
two soils were so intricately mixed or so small in size that
it was not practical to map them separately.

Typically, the Lenawee soil has a surface layer of black
silty clay loam about 9 inches thick. The mottled subsoil is
about 31 inches thick. The upper part is dark grayish
brown, firm silty clay loam; the next part is light
brownish gray, firm silty clay; and the lower part is gray-
ish brown, very firm silty clay. The substratum to a depth
of about 60 inches is multicolored, very firm, calcareous
silty clay. In some places the subsoil is more than 45 per-
cent clay.

Typically, the Wixom soil has a surface layer of very
dark grayish brown loamy sand about 9 inches thick. The
subsurface layer is grayish brown fine sand about 5
inches thick. The mottled subsoil is about 20 inches thick.
The upper part is dark yellowish brown and pale brown,
friable fine sand, and the lower part is brown, firm sandy
clay loam. The substratum to a depth of about 60 inches
is reddish brown, firm silty clay loam. In some areas no
precipitated iron, aluminum, and organic matter have ac-

cumulated in the subscil. In places the substratum is".

more than 35 percent clay.

Included with these soils in mapping and making up 10
to 20 percent of the unit are small areas of the somewhat
poorly drained Bowers and Pipestone loamy substratum
soils and the poorly drained or very poorly drained Bel-
leville soils. The Bowers soil contains more clay in the
subsoil than the Wixom soil. It occupies the high parts of
drainageways and the foot slopes of low knolls and ridges.
The Pipestone loamy substratum soil is on the tops of low
knolls and ridges. The Belleville soil has 20 to 40 inches of
sand over loamy material. It is in the same position on
the landscape as the Lenawee soil.

Permeability is moderately slow in the Lenawee soil. In
the Wixom soil it is rapid in the sandy material and
moderately slow in the loamy material. Available water

capacity is moderate in both soils. Surface runoff is very
slow or ponded on the Lenawee soil and slow on the
Wixom soil. The Lenawee soil has high potential frost ac-
tion. The seasonal high water table is within a depth of 1
foot. The Wixom soil has moderate potential frost action.
The. seasonal high water table is between 1 and 2 feet.
Soil blowing is a hazard on the Wixom solil.

Most of the acreage of this unit is farmed. Potential is
good for cultivated crops and good to fair for pasture. It
is fair for woodland and poor for most recreational and
engineering uses.

This unit is suited to corn, soybeans, and small grain.
Artificial drainage helps to overcome the wetness. The
risk of soil blowing on the higher sandy spots can be
reduced by minimum tillage, field strips, and winter cover
crops. Returning crop residue or regularly adding other
organic material improves fertility, reduces crusting, and
increases water infiltration.

This unit is suited to pasture. Overgrazing or grazing
when the soil is too wet, however, results in surface com-
paction, excessive runoff, and poor tilth. Artificial
drainage, proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and soil in good condi-
tion.

This unit is suited to trees. A few small areas remain in
native woodland. Obstructions should be removed from
natural drainageways to reduce the wetness. Heavy
equipment should be used only when the soil is dry or
frozen. Tree seeds, cuttings, and seedlings survive and
grow well if competing vegetation is controlled or
removed. Site preparation, prescribed burning, or spray-
ing, cutting, or girdling is needed.

This unit is poorly suited to onsite sewage disposal
systems, building site development, and local roads and
streets. Sanitary facilities are severely limited by wet-
ness, seepage, and frequent, brief flooding. Connecting
sewage disposal facilities to a public sewerage system
should be considered. Building site development is severe-
ly limited by the wetness and flooding. Artificial drainage
reduces the wetness.

Capability subclass IIw.

LxA-—Londo loam, 0 to 3 percent slopes. This nearly
level, somewhat poorly drained soil is in broad flat areas.
Individual areas are irregular in shape and range from 3
to 600 acres. ~ :

Typically, the surface layer is very dark grayish brown
loam about 9 inches thick. The mottled, firm subsoail is
about 10 inches thick. The upper part is brown and pale
brown loam, and the lower part is dark yellowish brown
clay loam. The substratum to a depth of about 60 inches
is gray, mottled, firm, calcareous loam. In some places the
solum is thicker than 25 inches.

Included with this soil in mapping are small areas of
the somewhat poorly drained Poseyville and Wixom soils
and the poorly drained Parkhill soils. The Poseyville and
Wixom soils are on the higher knobs and small knolls in
the broad flat areas. They have a sandy surface layer and
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upper subsoil. The Parkhill soil is in shallow depressions
and drainageways. These included areas make up 5 to 20
percent of the unit.

Permeability is moderate to moderately slow, and sur-
face runoff is slow. Available water capacity is high. The
shrink-swell potential is moderate. The surface layer is
friable and is easily tilled throughout a wide range of
moisture content. A seasonal high water table fluctuates
between depths of 1 and 2 feet. Potential frost action is
high. )

Most of the acreage is farmed. Potential is good for cul-
tivated crops, pasture, woodland, and wildlife. It is poor
for most engineering uses and fair to poor for recrea-
tional facilities.

This soil is suited to corn, soybeans (fig. 9), small grain,
sugar beets, grass-legume hay, and pasture. The seasonal
high water table can be lowered by tile or open ditch
drainage.

This soil is suited to pastureland. Grazing when the soil
is wet, however, results in surface compaction, excessive
runoff, and poor tilth. Restricted use during wet periods
helps to keep the pasture and soil in good condition.

This soil is suited to woodland. Tree seeds, cuttings,
and seedlings survive and grow well if competing vegeta-
tion is controlled or removed. Site preparation, prescribed
burning, or spraying, cutting, or girdling is needed.

This soil is poorly suited to onsite sewage disposal,
building site development, and local roads and streets.
The seasonal high water table and the moderate to
moderately slow permeability are severe limitations for
onsite water disposal. The combination of these two pro-
perties may result in pollution of ground water supplies.
Connecting sewage disposal facilities to a public sewerage
system should be considered. The seasonal high water
table and the moderate shrink-swell potential make build-
ing site development difficult. All buildings should have
tile drainage or suitable fill at the base to prevent soil
saturation. The natural soil should be removed and other
soil with less shrink-swell potential filled in around the
footings and foundations. When building local roads, a
suitable base material should be laid over the natural soil
to prevent shrink-swell or frost action damage.

Capability subclass IIw.

MeB—Menominee sand, 2 to 6 percent slopes. This
gently sloping, moderately well drained soil occupies low
knolls and broad convex areas. It is commonly associated
with escarpments adjacent to alluvial areas. It is 20 to 40
inches of sandy material over loamy material. Individual
areas are irregular in shape and range from 2 to 40 acres.

Typically, the surface layer is very dark grayish brown
sand about 6 inches thick. The subsurface layer is pinkish
gray, loose sand about 2 inches thick. The upper 22 inches
of the subsoil is dominantly brown, loose sand. The lower
part and the substratum to a depth of about 60 inches are
reddish brown, firm silty clay loam. In some places no
precipitated iron, aluminum, and organic matter have ac-
cumulated. In places the substratum is clayey.

Included with this scil in mapping are small areas of
the somewhat poorly drained Wixom soils, the poorly
drained Kingsville soils, and the poorly drained or very
poorly drained Belleville soils. The Wixom soil is lower on

" the knolls and broad convex areas. The Kingsville and

Belleville soils are in shallow depressions and
drainageways. These included areas make up 3 to 15 per-
cent of the unit.

Permeability is rapid in the sand and moderately slow
in the loamy material. Available water capacity is
moderate, and surface runoff is slow to medium. The sur-
face layer is friable and is easily tilled throughout a fairly
wide range of moisture content. A seasonal high water
table fluctuates between depths of 2 1/2 and 6 feet or
more. The soil is subject to blowing.

Most of the acreage is idle grassland or woodland.
Potential is fair for cultivated crops and fair to poor for
pasture. It is good for woodland, poor to fair for wildlife
and recreation, and poor for most engineering uses.

This soil is suited to cropland. It can be droughty in
summer, and it is subject to soil blowing and water ero-
sion. Irrigation is needed. Minimum tillage, stripcropping,
winter cover crops, and grassed waterways help to
prevent excessive soil loss. Returning crop residue or
regularly adding other organic material increases fertility
and available water capacity.

This soil is .suited to pasture. Proper pastureland
management is effective in controlling erosion. Overgraz-
ing depletes the vegetation and exposes the soil to ero-
sion. Proper stocking rates, pasture rotation, and timely
deferment of grazing help to keep the pasture and soil in
good conditon.

This soil is suited to woodland. Seedling mortality can
be high because of the droughtiness. Planting drought re-
sistant species, mulching, and irrigating reduce this
problem. Tree seeds, cuttings, and seedlings survive and
grow well if competing vegetation is controlled or
removed. Site preparation, prescribed burning, or spray-
ing, cutting, or girdling is needed.

This soil is poorly suited to onsite waste disposal. The
seasonal high water table and moderately slow permea-
bility are limitations. Connecting sewage disposal facilities
to a public sewerage system should be considered. The
seasonal high water table makes site development for
buildings with basements more difficult. Tile or open
ditch drainage is needed.

Capability subclass IIIs.

0OaB—Oakville fine sand, 0 to 6 percent slopes. This
nearly level to gently sloping, moderately well drained
soil is on low knolls and convex ridges. Individual areas
are narrow or irregular in shape and range from 2 to 150
acres.

Typically, the surface layer is very dark grayish brown
fine sand about 7 inches thick. The subsurface layer is
light brownish gray, loose fine sand about 7 inches thick.
The subsoil is dark brown and brown, loose sand about 16
inches thick. The substratum to a depth of about 60
inches is pale brown, loose fine sand. In some places
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precipitated iron, aluminum, and organic matter have ac-
cumulated.

Included with this soil in mapping are small areas of
the somewhat poorly drained Pipestone soils and poorly
drained Kingsville soils. The Pipestone soil is on side
slopes and the slightly lower areas of the knolls and
ridgetops. The Kingsville soil is in shallow depressions
and drainageways of the knolls and ridges. These included
areas make up 3 to 15 percent of the unit.

Permeability is very rapid, and available water capacity
is low. Surface runoff is very slow. A seasonal high water
table fluctuates between depths of 3 and 6 feet or more.

Most of the acreage is woodland or idle grassland.
Potential is poor for crops, pasture, wildlife, and most en-

- gineering uses. It is poor to fair for recreation and fair
for woodland.

This soil is suited to crops or pasture. It can be
droughty most of the growing season because of the low
available water capacity. It is subject to soil blowing. Ir-
rigation is needed. It should be almost continuous because
of the fast intake and very rapid permeability. Minimum
tillage, striperopping, and winter cover crops reduce the
risk of erosion.

Using the soil as pasture is also effective in controlling
erosion. During the drier, warmer part of the growing
season the pasture is easily damaged by overgrazing and
droughtiness. Proper stocking rates, pasture rotation, and
restricted or deferred grazing during the droughty
periods keep the pasture in good condition.

This soil is suited to woodland. Droughtiness causes ex-
tensive seedling mortality. Planting drought resistant spe-
cies and mulching reduce the effects of droughtiness.
Competing vegetation must be controlled or removed so
that tree seeds, cuttings, and seedlings survive and grow
well. Site preparation, preseribed burning, or spraying,
cutting, or girdling is needed.

This soil is poorly suited to onsite waste disposal
systems. The seasonal high water table is a severe limita-
tion. The high water table and very rapid permeability
can cause effluent seepage and result in pollution of
ground water supplies. Connecting sewage disposal facili-
ties to a public sewerage system should be considered.
The seasonal high water table makes site development for
buildings with basements more difficult. Tile drainage is
needed. If excavation is needed, the walls can be shored
to prevent caving.

Capability subclass I'Vs.

Pa—Parkhill loam. This nearly level, poorly drained
and very poorly drained soil is in broad low areas, small
depressions and drainageways, and along the base of
ridges. It is subject to frequent flooding. Individual areas
are irregular in shape and range from 3 to 3,500 acres.

Typically, the surface layer is very dark brown loam
about 8 inches thick. The subsoil is grayish brown and
gray, friable loam about 17 inches thick. The substratum
to a depth of about 60 inches is gray and grayish brown,
calcareous loam. In some areas solum thickness and depth
to free carbonates are less than 20 inches. Some areas

have sandy surface textures or thin sandy bands in the
subsoil. In places there is more clay in the substratum
than is typical.

Included with this soil in mapping are small areas of
the somewhat poorly drained Londo and Poseyville soils.
They occupy slightly higher areas or low knolls. Also in-
cluded are small areas of the poorly drained and very
poorly drained Belleville soils, which have 20 to 40 inches
of sand over loamy material. They are in the same low
areas and drainageways. These included areas make up 5
to 15 percent of the unit.

Permeability is moderately slow, and available water
capacity is high. Surface runoff is very slow to ponded. A
seasonal high water table is within a depth of 1 1/2 feet.
Potential frost action is high.

Most of the acreage is cropland. Some small areas are
in native hardwoods. Potential is good for cropland, hay-
land, pastureland, and woodland. It is poor for recreation
and for most engineering uses.

This soil is suited to corn, soybeans, and small grain.
The major problem is the wetness from ponding and the
seasonal high water table. Ditching and tiling are needed.
Field striperopping, minimum tillage, winter cover crops,
and regular additions of crop residue or other organic
matter help to maintain soil fertility, improve tilth, and
control erosion.

This soil is suited to hay or pasture. Excess water is
the major problem. Ditehing and tiling are needed. Selec-
tion of wetland plant species, proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
vegetation and the soil in good condition.

This soil is well suited to trees. It has the potential for
moderately high wood yields. Ponding and wetness cause
severe equipment limitations and severe plant competi-
tion. Removing obstructions from the natural
drainageways is needed. Harvesting when the soil is dry
or frozen also is needed. Cutting or girdling undesirable
species reduces plant competition. Wetness results in
moderate seedling mortality and windthrow. Improving
runoff is needed. Onsite forestry assistance is desirable if
the stands are hardwoods. .

This soil is poorly suited to building site development,
sanitary facilities, and local roads and streets. Flooding,
wetness, and slow percolation are the major problems.
Generally, using these areas for sanitary facilities is not
economically feasible. Using fill material and footing
drains for local roads and streets helps to control excess
water.

Capability subelass ITw.

Pe—Pella silt loam. This nearly level, poorly drained
soil is in low flat areas and drainageways. It is subject to
occasional flooding. Individual areas are irregular in shape
and range from 3 to 1,600 acres.

Typically, the surface layer is black silt loam about 12
inches thick. The subsoil is olive gray silt loam and silty
clay loam about 8 inches thick. The upper part of the sub-
stratum is olive, friable silty clay loam, and the lower part
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to a depth of 60 inches is grayish brown, friable silt loam
and very fine sand. :

Included with this soil in mapping are small areas of
the somewhat poorly drained Ingersoll, Pipestone, and
Wixom soils. Ingersoll soils are in a higher position on the
landscape. Pipestone soils are sandy throughout and oc-
cupy broad flat areas, low ridges, and side slopes. Wixom
soils have 20 to 40 inches of sand over loamy material.
They are in flat areas and on low knolls and ridges. These
included areas make up 5 to 20 percent of the unit.

Permeability is moderate, and surface runoff is slow to
ponded. A seasonal high water table is within a depth of 2
feet. The available water capacity is high. Potential frost
action is high.

. Most of the acreage is idle grassland or woodland.
Potential is good for cultivated crops, hay, and pasture. It
is poor for woodland, recreation, and most engineering
uses.

This soil is suited to corn, soybeans, and small grain.
Wetness and soil blowing are the major problems. Ditch
and tile drainage are needed. Field stripcropping,
minimum tillage, and winter cover crops help to prevent
excessive soil loss. Returning crop residue or regularly
adding other organic matter improves fertility and in-
creases available water capacity.

Using this soil for pasture and hayland is effective in
controlling erosion. Wetness is the major problem. Ditch
or tile drainage is needed. Livestock should be fenced
away from the ditches to help control bank erosion.
Proper stocking rates, pasture rotation, timely deferment
of grazing, and restricted use during wet periods help to
keep the pasture and the soil in good condition.

This soil is suited to trees. Much of the acreage remains
in native species. Because wetness is a major problem,
ratings are severe for equipment limitations, seedling
mortality, windthrow hazard, and plant competition.
Removing obstructions from drainageways and increasing
the depth improve drainage. Spraying, cutting, or girdling
of undesirable species and proper site preparation reduce
plant competition. Erosion is little or no hazard in fully
stocked woodland.

" This soil is poorly suited to building site development
and sanitary facilities. The major problems are wetness,
occasional flooding, and low strength. Artificial drainage
is needed. Connecting sewage disposal facilities to a
public sewerage system should be considered. Wetness,
flooding, and frost action are severe limitations for roads.

Capability subclass IIw.

PsB—Pipestone sand, 0 to 3 percent slopes. This
nearly level to gently sloping, somewhat poorly drained
soil is in broad flat areas and on narrow convex ridgetops
and side slopes. Individual areas are narrow or irregular
in shape and range from 2 to 1,600 acres.

Typically, the surface layer is black and grayish brown
sand about 6 inches thick. The subsoil is about 18 inches
thick. The upper part is yellowish brown, very friable
sand. The lower part and the substratum to a depth of
about 60 inches are multicolored, loose sand. In some

places no precipitated iron, aluminum, and organic matter
have accumulated. :

Included with this soil in mapping are small areas of
the Pipestone loamy substratum soils, the moderately
well drained Covert soils, and the poorly drained King-
sville and Kinross soils. Pipestone loamy substratum soils
have a loamy substratum at a depth of 40 to 60 inches.
They occupy the same kind of position on the landscape
as the Pipestone soils. Covert soils are on the steeper
slopes and in higher positions on the ridges and low knolls
of the broad flat areas. Kingsville and Kinross soils are in
the shallow depressions and drainageways. These included
areas make up 2 to 20 percent of the unit.

This soil has rapid permeability and low available water
capacity. Surface runoff is slow or very slow. A seasonal
high water table fluctuates between depths of 1/2 foot
and 1 1/2 feet.

Most of the acreage is woodland or idle grassland.
Potential is fair for woodland. It is poor for cultivated
crops, pasture, wildlife, recreation, and most engineering
uses.

If adequately drained, this soil is suited to crops or
pasture. It has a seasonal high water table, can be
droughty in summer, and is subject to soil blowing. Tile
or open ditech drainage lowers the high water table. Ex-
tensive irrigation is needed. Minimum tillage and winter
cover crops reduce the risk of soil blowing.

This soil is suited to woodland. Wetness causes high
seedling mortality and limits equipment use. Plowing in
fall and planting in spring on the furrow tops reduce the
effects of wetness.

This soil is poorly suited to onsite waste disposal, build-
ing site development, and local roads and streets. The
seasonal high water table and rapid permeability can
cause effluent seepage and result in pollution of ground
water supplies. Connecting sewage disposal facilities to a
public sewerage system should be considered. The
seasonal high water table and unstable soil conditions
make building site development difficult. When saturated,
the soil liquifies and flows. Tile drainage lowers the water
table and helps to prevent saturation. Filling with a more
stable material also helps to lower the water table and
reduces instability. If excavation is needed, the walls can
be shored to prevent caving. In building local roads, a
suitable base material should be laid to prevent damage
from frost action.

Capability subclass IVw.

PtB—Pipestone sand, loamy substratum, 0 to 3 per-
cent slopes. This nearly level to gently sloping, somewhat
poorly drained soil is in broad, flat areas and on narrow
convex ridgetops and side slopes. Individual areas are
narrow or irregular in shape and range from 3 to 500
acres.

Typically, the surface layer is very dark gray sand
about 8 inches thick. The subsurface layer is grayish
brown, loose sand about 2 inches thick. The subsoil is
about 19 inches of multicolored, very friable sand. The
upper 23 inches of the substratum is multicolored, loose
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sand, and the lower part to a depth of about 60 inches is
reddish gray, firm clay loam. In some places no
precipitated iron, aluminum, and organic matter have ac-
cumulated.

Included with this soil in mapping are small areas of
the moderately well drained Covert soils, the somewhat
poorly drained Wixom soils, and the poorly drained or
very poorly drained Belleville soils. Covert soils are
steeper and occupy the higher positions on the narrow
convex ridgetops. Wixom soils have a loamy substratum
at 20 to 40 inches. Some are lower on the side slopes.
Some are in the broad, flat areas. Belleville soils are in
shallow depressions and drainageways. These included
areas make up 5 to 20 percent of the unit.

Permeability is rapid in the sandy material and slow or
moderately slow in the loamy material. Available water
capacity is low. Surface runoff is slow or very slow. The
surface layer is friable and is easily tilled throughout a
fairly wide range of moisture content. A seasonal high
water table fluctuates between depths of 1/2 foot and 1
1/2 feet.

Most of the acreage is woodland or idle grassland.
Some areas are farmed or pastured. Potential is fair for
cultivated crops, pasture, and woodland. It is poor for wil-
dlife, recreation, and most engineering uses.

This soil is suited to cropland or pasture. It has a
seasonal high water table, can be droughty in summer,
and is subject to soil blowing. Tile or open ditch drainage
lowers the apparent high water table. Extensive irriga-
tion is needed. Minimum tillage and a winter cover crop
reduce the risk of soil blowing.

This soil is suited to woodland. Wetness causes seedling
mortality and limits equipment use. Plowing in fall and
planting in spring on the furrow tops reduce the effects
of the wetness.

This soil is poorly suited to onsite waste disposal. The
seasonal high water table is a severe limitation. The
seasonal high water table and rapid permeability can
cause effluent seepage and result in pollution of ground
water supplies. Connecting sewage disposal facilities to a
public sewerage system should be considered. The
seasonal high water table makes building site develop-
ment difficult. When saturated, the soil liquifies and
flows. Tile drainage lowers the water table and prevents
saturation. Filling with a more stable material also helps
to lower the water table and overcome the instability. If
excavation is needed, walls can be shored to prevent cav-
ing. In constructing local roads, a suitable base material
_ should be laid over the natural soil to prevent drainage
from frost action.

Capability subclass ITIw.

PuB—Pipestone-Oakville-Urban land complex, 0 to 6
percent slopes. This map unit consists of nearly level to
gently sloping soils on outwash and lake plains and nar-
row ridges. It is 40 to 50 percent somewhat poorly
drained Pipestone soil, 20 to 30 percent moderately well
drained Oakville soil, and 15 to 25 percent Urban land. In-
dividual areas of this unit range from 80 to 1,000 acres.

The areas of each soil and Urban land were so intricately
mixed or so small in size that it was not practical to map
them separately.

Typically, the Pipestone soil has a surface layer of
black and grayish brown sand about 6 inches thick. The
subsoil is about 18 inches thick. The upper part is yel-
lowish brown, mottled, very friable sand. The lower part
and the substratum to a depth of about 60 inches are mul-
ticolored, loose sand.

Typically, the Oakville soil has a surface layer of very
dark grayish brown fine sand about 7 inches thick and a
subsurface layer of light brownish gray fine sand about 7
inches thick. The subsoil is dark brown and brown fine
sand about 16 inches thick. The substratum to a depth of
about 60 inches is pale brown, loose fine sand. '

In places the Pipestone and Oakville soils have been
radically altered. Some of the low areas have been filled
or leveled during construction, and other small areas have
been cut, built up, or smoothed. Approximately 75 percent
of the natural surface layer has been disturbed during the
construction of buildings and streets. Most of the
disturbance has resulted from the spreading of soil
material excavated for basements and streets. Most of
the fill is less than 18 inches thick over the original soil
In some small depressional areas the fill is thicker. Some
of the high spots have been smoothed.

Typically, the Urban land part of this unit is covered
by streets, parking lots, buildings and other structures,
and no soil identification is possible.

Included in mapping and making up 2 to 10 percent of
the unit are small areas of Plainfield and Kingsville soils.
The excessively drained Plainfield soil is in the higher
convex areas. The poorly drained Kingsville soil is in
depressional areas and drainageways.

Permeability is rapid in the Pipestone soil and very
rapid in the Oakville soil. Available water capacity is low
in both. The Oakville soil has low shrink-swell and frost
action potential. The Pipestone soil has moderate poten-
tial frost action. The seasonal high water table fluctuates
between depths of 1/2 foot and 1 1/2 feet in the
Pipestone soil and between 3 and 6 feet or more in the
Oakville soil.

Pipestone and Oakville soils, the open parts of the unit,
are mainly lawns and parks. They have poor potential for
lawns and gardens, fair potential for trees, and poor to
fair potential for recreation. The Pipestone soil has poor
potential for most engineering uses, and the Qakville soil
poor to fair potential.

Pipestone and Oakville soils are poorly suited to
grasses, flowers, vegetables, and shrubs because of
droughtiness. A proper watering schedule and selection of
drought tolerant species are needed to overcome this
problem. Bare areas should be planted or covered to
prevent soil blowing.

These soils are suited to trees. The high seedling mor-
tality can be overcome by watering, planting, or covering
to prevent soil blowing and by eliminating competing
plants.
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The Pipestone soil is poorly suited to onsite sewage
disposal, building site development, and local roads and
streets because of wetness. The Oakville soil is suited to
dwellings and small commercial buildings without base-
ments and to local roads and streets. All buildings should
be constructed with footing drains. When excavations are
made, both soils tend to cave. Shoring cutbanks and in-
stalling tile drains are needed to overcome the problems
of the caving cutbanks and the wetness.

Limitations are severe for picnic areas and
playgrounds. Artificial drainage, seeding of bare areas,
and irrigation during the dry season are needed to over-
come the problems of wetness, excess sand, and droughti-

ness. Onsite investigation is essential to properly evaluate
~ and plan the development of specific sites.

Not assigned to a capability subclass.

PwB—Plainfield sand, 0 to 6 percent slopes. This
nearly level to gently sloping, excessively drained soil is
on high ridges, knolls, and flat areas. Individual areas are
irregular in shape and range from 2 to 120 acres.

Typically, the surface layer is very dark brown and
grayish brown sand about 6 inches thick. The subsoil,
about 19 inches thick, and the substratum to a depth of 60
inches are multicolored, dominantly loose sand. In some

places, weak accumulations of precipitated iron, alu-

minum, and organic matter are in the lower subsoil.

Included with this soil in mapping are small areas of
the moderately well drained Covert soils on knolls and
ridges and areas of the somewhat poorly drained
Pipestone soils on low knolls, ridges, and side slopes. Also
included are the poorly drained Kingsville soils on broad
flats and in shallow depressions and drainageways. These
included areas make up 5 to 20 percent of the unit.

Permeability is rapid, and surface runoff is slow.
Available water capacity is low.

Most of the acreage is woodland. Potential is poor for
cropland, hayland, and pastureland and fair for woodland
and recreation. It is good to poor for most engineering
uses.

This soil is suited to cultivated crops. Irrigation is
needed to overcome the drought hazard. In cultivated
areas, soil blowing is a hazard. Field stripcropping,
minimum tillage, and winter cover crops help to prevent
excessive soil loss. Returning ecrop residue or regularly
adding other organic matter improves fertility and in-
creases available water capacity.

This soil is suited to pasture or hayland. Low available
water capacity is the major problem. Increasing the or-
ganic matter content and irrigating greatly improve the
suitability. Proper stocking rates, pasture rotation, and
timely deferment of grazing during critical periods help
to keep the pasture and soil in good condition.

This soil is suited to trees. Much of the acreage remains
in native species or has been planted to evergreens. The
major problem is high seedling mortality because of low
available water capacity. Plant competition is siight for
hardwoods and moderate for conifers. Competition can be
partially overcome by fern control, species selection, and

ideal planting procedures. There is little or no problem
with erosion, equipment limitation, or windthrow.

This soil is suited to recreation uses. The major
problem is sandy texture. If exposed, the sand blows,
which makes the soil poorly suited to playgrounds. Cover-
ing intensively used areas with such material as wood
chips and planting drought-tolerant grass species help
overcome these problems.

This soil is suited to septic tank absorption fields, but
pollution of ground water is a hazard because of the rapid
permeability. Limitations for sewage lagoons and sanitary
landfill are severe because of seepage into the ground
water supply. The soil is too sandy for use as landfill
cover. The areas are difficult to reclaim.

This soil is suited to building site development and local
roads and streets. Limitations are slight for most uses.
Excavations have severe limitations because of caving.
Shoring helps to control this problem. Topsoil and irriga-
tion are needed for lawns.

Capability subclass VIs.

PxB—Poseyville-Londo complex, 0 to 4 percent
slopes. This map unit consists of nearly level to gently
sloping, somewhat poorly drained soils on low knolls, at
the base of slopes, and in drainageways.

Individual areas of this unit range from 10 to 225 acres.
They are 50 to 60 percent Poseyville soil and 30 to 40 per-
cent Londo soil. The Poseyville soil is in the slightly con-
vex, higher areas, and the Londo soil is in the slightly
concave areas and the drainageways. Areas of each soil
were so intricately mixed or so small in size that it was
not practical to map them separately.

Typically, the Poseyville soil has a surface layer of very
dark grayish brown loamy sand about 9 inches thick. The
subsurface layer is about 5 inches of brown sand. The
subsoil, about 7 inches thick, is dominantly yellowish
brown, mottled sandy loam. The substratum to a depth of
about 60 inches is gray, mottled loam.

Typically, the Londo soil has a surface layer of very
dark brown loam about 9 inches thick. The mottled, firm
subsoil is about 10 inches thick. The upper part is brown
loam, and the lower part is yellowish brown clay loam. In
places the subsoil contains weak accumulations of
precipitated iron, aluminum, and organic matter. The sub-
stratum to a depth of about 60 inches is gray, mottled
loam.

Included with these soils in mapping and making up 10
to 20 percent of the unit are small areas of the poorly
drained and very poorly drained Belleville and Parkhill
soils. They are in drainageways and slightly concave
areas.

In the Poseyville soil permeability is rapid above the
substratum and moderate or moderately slow in the sub-
stratum. The Londo soil has moderate or moderately slow
permeability. The available water capacity is moderate in
the Poseyville soil and high in the Londo soil. Surface ru-
noff is slow. The seasonal high water table fluctuates
between depths of 1 and 2 feet. Potential frost action is
high, and the shrink-swell potential is moderate.
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Most of the acreage is cropland. Some areas are
woodland. Potential is good for farming and forestry. It is
poor for engineering and recreational uses.

This unit is suited to cropland. The major problem in
cropland management is the seasonal high water table.
Artificial drainage is needed. The main crops are corn,
wheat, beans, and sugar beets with some mixed hay and
pasture.

This unit is suited to trees. Some areas remain wooded.
Tree seeds, cuttings, and seedlings survive and grow well
if competing vegetation is controlled or removed. Site
preparation, prescribed burning, or spraying, cutting or
girdling is needed.

These soils are poorly suited to onsite sanitary facili-
ties, building site development, and local roads and
streets. The seasonal high water table is a severe limita-
tion for sanitary facilities and building site development.
Connecting sewage disposal facilities to a public sewerage
system should be considered. Artificial drainage should be
provided around buildings to keep the soil from becoming
saturated. In places, a .suitable base material for local
roads and streets must be hauled in from outside the
area.

Capability subeclass IIw.

Sz—Sloan loam. This nearly level, very poorly drained
soil is on bottom land. It is subject to frequent flooding.
Individual areas are generally long and narrow and bor-
dered on the upland side by escarpments. Areas range
from 2 to 270 acres.

Typically, the surface layer is very dark brown loam
about 12 inches thick. The dominantly grayish subsoil is
about 28 inches thick. The upper part is friable loam, and
the lower part is firm clay loam. The calcareous sub-
stratum to a depth of about 60 inches dominantly is gray-
ish sandy loam and silty clay loam. In some small areas,
slightly higher on the landscape, the surface layer is
thinner and lighter colored than is typical.

Included with this soil in mapping are small areas of
moderately well drained Abscota soils; somewhat poorly
drained, coarser textured soils; and poorly drained to
very poorly drained Cohoctah soils. Abscota soils occupy
the highest positions on the bottom land. The coarser tex-
tured soils are slightly lower in level to nearly level areas.
Cohoctah soils occupy the lowest nearly level areas and
the drainageways. These included areas make up 2 to 10
percent of the unit.

Permeability is moderate or moderately slow, and
available water capacity is high. Surface runoff is slow to
ponded. A seasonal high water table is within a depth of
1/2 foot. Potential frost action is high.

Most of the acreage is native woodland. Potential is
poor for cropland, hayland, and pastureland and fair for
woodland. It is poor for recreation and most engineering
uses.

Where flood control and drainage are not practical, this
soil is not suited to cultivated crops, hay, or pasture.
Where practical, diking, ditching, and tile drainage are
needed.

This soil is suited to trees. It has the potential for high
wood yields. Flooding and wetness are the major
problems. These problems can be partially overcome by
removing obstructions from the natural drainageways.
The wetness causes severe equipment limitations, high
seedling mortality, and a severe windthrow hazard. Use
of equipment is limited to seasons when the soil is dry or
frozen. Drainage reduces seedling mortality and lowers
the rate of windthrow damage.

Generally, this soil is not suited to sanitary facilities,
building site development, and local roads and streets
because of wetness and flooding.

Capability subclass Vw.

Ur—Urban land. This map unit is a continuous, irregu-
larly shaped, nearly level area covered by streets, parking
lots, and buildings. It occurs within industrial complexes.
Included are bodies of water ranging from 5 to 40 acres.
Typically, Urban land is underlain by sandy or loamy sub-
stratum material.

Included in mapping and making up 1 to 15 percent of
the unit are small areas of Aquents and undisturbed soils
that vary greatly in soil properties. These randomly scat-
tered areas of soils occur throughout the unit.

The use of Urban land as a site for built-up areas
precludes its use for most other purposes.

Most areas are drained through storm sewers, gutters,
drainage tile, and, to a lesser extent, surface ditches. In
undrained areas the seasonal high water table is within 3
feet of the surface.

The potential for most engineering uses varies greatly.
Onsite investigation is needed to determine the hazards
and degree of limitation for specific uses.

Not assigned to a capability subclass.

Wa—Wauseon sandy loam. This nearly level, poorly
drained and very poorly drained soil is in low flat areas
and drainageways. It is subject to frequent flooding. In-
dividual areas are irregular in shape and range from 4 to
180 acres.

Typically, the surface layer is very dark brown sandy
loam about 8 inches thick. The subsoil, about 27 inches
thick, is dark gray and gray sandy loam. The substratum
to a depth of about 60 inches is gray and olive, very firm
silty clay. In places, the surface layer is thinner or lighter
colored than is typical.

Included with this soil in mapping are small areas of
the somewhat poorly drained Wixom and Pipestone loamy
substratum soils. They are on low knolls and ridges. Also
included are small areas of the poorly drained and very
poorly drained Belleville soils, which have 20 to 40 inches
of sandy material over loamy material. They are in low
flat areas and drainageways. These included areas make
up 5 to 15 percent of the unit.

Permeability is rapid in the loamy material and very
slow in the clayey material. Surface runoff is very slow,
and available water capacity is medium. A seasonal high
water table is within a depth of 1/2 foot. The clayey
material has high shrink-swell potential. Potential frost
action is moderate.
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Most of the acreage is idle grassland or woodland.
Potential is good to fair for crops, fair for hay and
pasture, and poor to fair for woodland. It is poor for
recreation and for engineering uses.

This soil is suited to corn, soybeans, and small grain.
Wetness and soil blowing are the major problems. Ditch
and tile drainage help to control wetness. Field strip-
cropping, minimum tillage, and winter cover crops help to
prevent excessive soil loss. Returning crop residue or
regularly adding other organic matter improves fertility
and increases the available water capacity.

Using this soil as pastureland or hayland also is effec-
tive in controlling erosion. Wetness is the major problem.
Ditch or tile drainage helps to control the wetness.
Livestock should be fenced away from the ditches to
reduce the risk of bank erosion. Proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and soil in good condition.

This soil is suited to trees. Much of the acreage remains
in native species. Wetness, the major problem, results in
severe limitations for equipment use and severe plant
competition. Seedling mortality and windthrow are
moderate to severe. Removing obstructions from
drainageways improves drainage. Cutting or girdling of
undesirable species reduces the plant competition. There
is little or no erosion hazard. 4

This soil is poorly suited to building site development
and onsite waste disposal. The major problems are wet-
ness, slow permeability, and high shrink swell in the
clayey material. The soil should be artificially drained.
Connecting sewage disposal facilities to a public sewerage
system should be considered. Wetness, shrink swell, and
frost action are severe limitations in constructing local
roads and streets. They can be partially overcome by
replacing the base material with suitable material.

Capability subeclass I1Iw.

WxB—Wixom loamy sand, 0 to 3 percent slopes. This
nearly level to gently sloping, somewhat poorly drained
soil is in flat areas and on low knolls and ridges. In-
dividual areas are irregular in shape and range from 3 to
500 acres.

Typically, the surface layer is very dark grayish brown
loamy sand about 9 inches thick. The subsurface layer is
about 5 inches of grayish brown fine sand. The mottled
subsoil is about 20 inches thick. The upper part is dark
yellowish brown, friable fine sand; the next part is pale
brown, very friable fine sand; and the lower part is
brown, firm sandy clay loam. The substratum to a depth
of about 60 inches is reddish brown, firm silty clay loam.
In some places, no precipitated iron, aluminum, and or-
ganic matter have accumulated. In some soils less than 20
inches of sand overlies the loamy material. In some the
substratum is more than 35 percent clay.

Included with this soil in mapping are small areas of
the somewhat poorly drained Pipestone loamy substratum
soils, which have 40 to 60 inches of sand over loamy
material. They are on low knolls and ridges. Also included

are the poorly drained and very poorly drained Belleville
and Parkhill soils. They are in narrow drainageways and
depressions. These included areas make up 10 to 20 per-
cent of the unit.

Permeability is rapid in the sandy material and
moderately slow in the loamy material. Surface runoff is
slow. Available water capacity is moderate. A perched
high water table fluctuates between depths of 1 and 2
feet. The shrink-swell potential is low.

Most of the acreage is farmed. Potential is fair for
crops, fair to good for hay and pasture, and good to fair
for woodland and wildlife. It is fair to poor for recreation
and poor for most engineering uses.

This soil is suited to corn, soybeans, and small grain.
Wetness and soil blowing are the major problems. Ditch
and tile drainage help to control wetness (fig. 10). Field
stripecropping, minimum tillage, and winter cover crops
help to prevent excessive soil loss. Returning crop residue
or regularly adding other organic matter improves fertili-
ty and increases available water capacity.

This soil is suited to hay and pasture. Wetness is the
major problem. Ditch or tile drainage is needed. Livestock
should be fenced away from ditches to reduce the risk of
bank erosion. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and soil in good con-
dition.

This soil is suited to trees. Much of the wooded acreage
remains in native species. Wetness, the major problem,
results in high seedling mortality and a moderate equip-
ment limitation. Removing obstructions from natural
drainageways improves drainage. Plant competition, ero-
sion, and windthrow are not concerns.

This soil is poorly suited to building site development
and sanitary facilities. Wetness is the major limitation.
Artificial drainage is needed. Connecting sewage disposal
facilities to a public sewerage system should be con-
sidered. Footing drains are needed around foundations for
buildings. Construction of roads and streets is limited by
wetness, low strength, and shrink swell and by frost ac-
tion in the finer textured soil material. These problems
can be controlled by drainage and by strengthening or
replacing the base material. Suitable topsoil is needed for
lawns. ‘

Capability subclass IITw.

WzB —-Wixom-Belleville-Urban land complex, 0 to 3
percent slopes. This map unit is 35 to 45 percent nearly
level to gently sloping, somewhat poorly drained Wixom
soils; 20 to 30 percent nearly level, poorly drained and
very poorly drained Belleville soils; and 15 to 25 percent
Urban land. It is in broad flat areas and on low knolls and
ridges. The Belleville soil is subject to frequent flooding.
Individual areas of this unit range from 80 to 1,000 acres.
The areas of each soil and Urban land were so intricately
mixed or so small in size that it was not practical to map
them separately.

Typically, the Wixom soil has a surface layer of very
dark grayish brown loamy sand about 9 inches thick. The
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subsurface layer is about 5 inches of grayish brown fine
sand. The mottled subsoil is about 20 inches thick. The
upper part is dark yellowish brown, friable fine sand; the
next part is pale brown, very friable fine sand; and the
lower part is brown, firm sandy clay loam. The sub-
stratum to a depth of about 60 inches is reddish brown,
firm silty clay loam.

Typically, the Belleville soil has a surface layer of black
loamy sand about 8 inches thick. The subsurface layer is
very dark grayish brown sand about 5 inches thick. The
substratum to a depth of 60 inches is pale brown and
grayish brown sand in the upper part and grayish brown
silty clay loam in the lower part.

The Urban land part of the unit is covered by streets,
parking lots, buildings, and other structures, and no soil
identification is possible.

Approximately 75 percent of the natural surface layer
of the Wixom and Belleville soils has been disturbed dur-
ing the construction of buildings and streets. Most of the
disturbance has resulted from the spreading of soil
material excavated for basements and streets: Most of
the fill is less than 18 inches thick over the original soil.
In some small depressional areas the fill is thicker. Some
high spots have been smoothed.

Included in mapping and making up 15 to 25 percent of
the unit are small areas of the somewhat poorly drained
Bowers soils and the poorly drained and very poorly
drained Lenawee and Parkhill soils. The Bowers soil is in
flat or slightly convex areas. It has a loamy surface layer
and subsoil. The Lenawee soil is in depressional areas or
drainageways and is loamy or clayey throughout. The
Parkhill soil is in depressional areas or drainageways and
is loamy throughout. In some included soils the sub-
stratum is more than 35 percent clay.

Wixom and Belleville soils have rapid permeability in
the sandy upper part and moderately slow permeability in
the loamy substratum. Surface runoff is slow on the
Wixom soil and very slow or ponded on the Belleville soil.
Available water capacity in both is moderate. In the
Wixom soil the seasonal high water table fluctuates
between depths of 1 and 2 feet. In the Belleville soil it is
within a depth of 1 foot. In both soils, the shrink-swell
potential is high in the loamy substratum, and potential
frost action is moderate.

Wixom and Belleville soils, the open parts of the unit,
are lawns, gardens, parks, and playgrounds. They have
poor potential for lawns, gardens, and most engineering
uses. Potential for recreation is poor to fair on the Wixom
soil and poor on the Belleville soil. Potential for trees and
shrubs is fair on the Wixom soil and poor on the Bel-
leville soil.

Wixom and Belleville soils are poorly suited to grasses,
flowers, and vegetables because of the sandy topsoil and
the wetness. Artificial drainage, selection of water-
tolerant plant species, and watering during dry periods
are needed to overcome these problems. Bare spots
should be covered or planted to reduce the risk of soil
blowing. These management techniques are also needed
for trees and shrubs.

The Wixom and Belleville soils have severe limitations
for sanitary facilities and building site development. The
Belleville soil should be protected from flooding. Connect-
ing sewage disposal facilities to a public sewerage system
should be considered. Shallow excavations should be
drained and shored to help in preventing cutbanks from
caving. For dwellings, basements, local roads, and small
commercial buildings, drainage and proper fill material
are needed to overcome the problems of wetness and low
strength. Construction in or on the loamy substratum
should include suitable fill material or drainage to over-
come the moderate shrink-swell potential. If these soils
are to be used for recreation, artificial drainage and
watering during dry periods are needed. Onsite investiga-
tion is essential to properly evaluate and plan the
development of specific sites.

Not assigned to a capability subclass.

Use and management of the soils

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

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

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

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productivi-
ty of the survey area or other broad planning area and on
the environment. Productivity and the environment are
closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with the
natural soil.
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Contractors can find information about soil wetness and
information that is useful in locating sources of sand and
gravel, roadfill, and topsoil.

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

Crops and pasture

The major management concerns in the use of the soils
for crops and pasture are described in this section. In ad-
dition, the crops or pasture plants best suited to the soil,
including some not commonly grown in the survey area,
are discussed; the system of land capability classification
used by the Soil Conservation Service is explained (6);
and the estimated yields of the main crops and hay and
pasture plants are presented for each soil.

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

About 68,000 acres in the survey area was used for
crops and pasture in 1974, according to Michigan Depart-
ment of Agriculture statistical data updated by USDA
data. Of this total, 6,000 acres was permanent pasture;
47,000 acres row crops; and 8,000 acres rotation hay and
pasture. An estimated 10,000 acres was idle cropland.

The soils in Midland County have good potential for in-
creased production of food. About 30,000 acres of poten-
tially good cropland and 80,000 acres of fair to good
cropland is currently idle grassland, wild pasture, or low
grade woodland. In addition to the reserve productivity
represented by this land, food production can be in-
creased considerably by extending the latest erop produc-
tion technology to all cropland in the county. This soil sur-
vey can help in applying such technology.

The acreage in cropland has been gradually decreasing.
It was 98,000 acres in 1949 and 72,000 acres in 1972. This
trend started in the early 1920’s. Most of the decline in
acreage is the result of abandonment of less efficient
farms. Some cropland was taken for interstate highways,
and some was converted to public utilities and industrial
and community developments. Future change from
cropland to other uses is expected to be very gradual. For
suggestions on the use of this survey in making land use
decisions that will influence the future role of farming in
the county, see “General soil map for broad land use
planning.”

Soil drainage is the major management need on about
four-fifths of the acreage used for crops and pasture.
About half the acreage of the better cropland soils is
poorly drained or very poorly drained. These are the
poorly drained Pella soils and the poorly drained or very
poorly drained Lenawee (fig. 11), Parkhill, and Wauseon
soils. Without artificial drainage, production of the com-
monly grown crops is generally not possible.

Nearly half the acreage of the better cropland soils is
somewhat poorly drained. These are the Bowers, Inger-
soll, Londo, Poseyville, and Wixom soils. In most years,
artificial drainage is needed.

Of the estimated 80,000 acres of potential cropland,
three-fourths is somewhat poorly drained to poorly
drained. These are the very poorly drained Adrian soils,
the poorly drained Kingsville and Kinross soils, and the
somewhat poorly drained Pipestone soils. Artificial
drainage is needed for the commonly grown crops.

Tile drainage, ditching, and diking are mechanical mea-
sures that can help in improving drainage. In undrained
areas, planting short season crops or winter grain is sug-
gested. Planting crop species and varieties that are less
subject to damage from wetness or growing wetland
perennial hay or pasture species also helps to avoid the
problems caused by wetness.

On most of the soils, finding drainage outlets is difficult
because of the flat topography. Public drains are often
used as drainage outlets. A more extensive public
drainage system is needed to bring more cropland into
production.

Information on the design, construction, and main-
tenance of the required drainage systems can be found in
the Technical Guide, which is available in local offices of
the Soil Conservation Service.

Soil blowing is the major problem on about one-fifth of
the actively farmed acreage and on about one-third of the
potential cropland. Blowing is a hazard in cropped areas
of the Menominee, Poseyville and Wixom soils. It is also a
problem on those Adrian, Covert, OQakville, Pipestone, and
Plainfield soils that are potential cropland. Soil blowing
can damage these soils in a few hours if the winds are
strong and the soils are dry and bare of vegetation or
surface mulch. Maintaining a plant cover or a surface
mulch or leaving the surface rough through proper tillage
minimizes the hazard of soil blowing.

Minimum tillage and field striperopping at right angles
to the path of the prevailing winds help in controlling soil
blowing. Row crops alternated with hay or close grown
crops complement the field striperopping system. For in-
tensive management on these soils, windbreaks of trees,
shrubs, or tall growing grasses are needed to limit
damage from soil blowing. -

Information on designing a system of wind erosion con-
trol for each kind of soil is in the Technical Guide, availa-
ble in local offices of the Soil Conservation Service.

Soil tilth is an important consideration. Maintaining
good soil tilth or structure is necessary on much of the
cropland in this survey area. Poor tilth generally results
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in poor stands and lower yields. It decreases infiltration
and the amount of available water in the loamy and
clayey soils, for example the Bowers, Lenawee, Londo,
Parkhill, and Pella soils. Adding organic matter improves
tilth and the amount of available water in the sandy over
loamy soils, for example, the Menominee, Poseyville, and
Wixom soils.

Soil can be improved by increasing the supply of or-
ganic matter in the soil and limiting the time that the soil
is without plant cover. Green organic matter should be
applied regularly. Grass crops that have high root content
should be included in the cropping system. Tillage should
be kept to a minimum.

Soil fertility is naturally good in Ingersoll, Lenawee,
Londo, Pella, and Wauseon soils. Natural fertility is good
to moderately good in Bowers, Parkhill, Poseyville, and
Sloan soils, fair in Belleville and Wixom soils, and fair to
low in Adrian, Cohoctah, Kingsville, and Menominee soils.
Natural fertility is low in Abscota and Oakville soils and
low to very low in Covert, Kinross, Pipestone, and Plain-
field soils.

Reaction ranges from very strongly acid to moderately
alkaline in the surface layer of unlimed soils. Generally
the unlimed sandy surface layer is acid and loamy surface
layer is slightly acid to mildly alkaline. Lime and fertilizer
should be applied according to soil tests and the needs of
the crops (4).

Irrigation can have high potential on the sandy soils of
the survey area. The water table fluctuates below depths
of 5 feet but is still within pond or shallow well depth and
is thus available for irrigation. If deep wells are used for
irrigation, salt pollution can be a problem. Wells should be
tested before use. Because the topography is flat in most
cropland areas of the county, sprinkler or ditch irrigation
is practical.

Irrigating helps in protecting tree fruits, bush fruits,
strawberries, and possibly soybeans from frost damage.

Technical assistance in irrigation management is availa-
ble through the local field office of the Soil Conservation
Service.

Field crops suited to the soils and climate of the county
include a few that are not now commonly grown. The
commonly grown row crops are corn, field beans,
soybeans and sugar beets. Grain sorghum, sunflowers,
potatoes, and similar crops can be grown if economic con-
ditions are favorable.

Wheat and oats are the common close grown crops.
Rye, barley, buckwheat, and flax also are suitable. Grass
seed can be produced from bromegrass, fescue, red
clover, redtop, and bluegrass.

Yields per acre

The average yields per acre that can be expected of the
.principal crops under a high level of management are
shown in table 5. In any given year, yields may be higher
or lower than those indicated in the table because of
variations in rainfall and other climatic factors. Absence

of an estimated yield indicates that the crop is not suited
to or not commonly grown on the soil.

The estimated yields were based mainly on the ex-
perience and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

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

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

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

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

Capability classes and subclasses

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

In the capability system, all kinds of soil are grouped at
two levels: capability class and subclass. These levels are
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defined in the following paragraphs. A survey area may
not have soils of all classes. :

Capability classes, the broadest groups, are designated
by Roman numerals I through VIII. The numerals in-
dicate progressively greater limitations and narrower cho-
ices for practical use. The classes are defined as follows:

Class I soils have few limitations that restrict their use.

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

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

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

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

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

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

Class VIII soils and landforms have limitations that
nearly preclude their use for commereial crop production.

Capability subclasses are soil groups within one class;
they are designated by adding a small letter, e, w, s, or ¢,
to the class numeral, for example, IIe. The letter ¢ shows
that the main limitation is risk of erosion unless close-
growing plant cover is maintained; w shows that water in
or on the soil interferes with plant growth or cultivation
(in some soils the wetness can be partly corrected by ar-
tificial drainage); s shows that the soil is limited mainly
because it is shallow, droughty, or stony; and ¢, used in
only some parts of the United States, shows that the
chief limitation is climate that is too cold or too dry.

In class I there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in class
V are subject to little or no erosion, though they have
other limitations that restrict their use to pasture, range-
land, woodland, wildlife habitat, or recreation.

The acreage of soils in each capability class and sub-
class is indicated in table 6. All soils in the survey area
except those named at a level higher than the series are
included. Some of the soils that are well suited to crops
and pasture may be in low-intensity use, for example,
soils in capability classes I and II. Data in this table can
be used to determine the farming potential of such soils.

The capability subclass is identified in the desecription
of each soil map unit in the section “Soil maps for
detailed planning.”

Woodland management and productivity

Table 7 contains information useful to woodland owners
or forest managers planning use of soils for wood crops.

In table 7 the soils are rated for a number of factors to
be considered in management. Slight, moderate, and

severe are used to indicate the degree of major soil limita-
tions.

Ratings of the erosion hazard indicate the risk of loss
of soil in well managed woodland. The risk is slight if the
expected soil loss is small, moderate if some measures are
needed to control erosion during logging and road con-
struction, and severe if intensive management or special
equipment and methods are needed to prevent excessive
loss of soil.

Ratings of equipment limitation reflect the charac-
teristics and conditions of the soil that restrict use of the
equipment generally needed in woodland management or
harvesting. A rating of slight indicates that use of equip-
ment is not limited to a particular kind of equipment or
time of year; moderate indicates a short seasonal limita-
tion or a need for some modification in management or
equipment; severe indicates a seasonal limitation, a need
for special equipment or management, or a hazard in the
use of equipment.

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

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

Ratings of plant competition indicate the degree to
which undesirable plants are expected to invade or grow
if openings are made in the tree canopy. The invading
plants compete with native plants or planted seedlings by
impeding or preventing their growth (fig. 12). A rating of
slight indicates little or no competition from other plants;
moderate indicates that plant competition is expected to
hinder the development of a fully stocked stand of desira-
ble trees; severe means that plant competition is expected
to prevent the establishment of a desirable stand unless
the site is intensively prepared, weeded, or otherwise
managed for the control of undesirable plants.

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

Trees to plant are those that are suitable for commer-
eial wood production and that are suited to the soils.
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Windbreaks and environmental plantings

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

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

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

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

Engineering

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

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

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

On the basis of information assembled about soil pro-
perties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available

water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in en-
gineering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.

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

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

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

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

Some of the terms used in this soil survey have a spe-
cial meaning in soil science. Many of these terms are
defined in the Glossary.
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Builgiing site development

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

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

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or ex-
tremely firm horizons, usually difficult to excavate, is in-
dicated.

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

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

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

Sanitary facilities

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

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

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

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, and suseceptibility to flooding. Excessive slope can
cause lateral seepage and surfacing of the effluent. Also,
soil erosion and soil slippage are hazards if absorption
fields are installed on sloping soils.

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

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

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

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

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

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

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.
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Where it is necessary to bring in soil material for daily
or final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the bor-
row areas. These factors include slope, erodibility, and
potential for plant growth.

Construction materials

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

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

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 15 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

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

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 11 provide
guidance as to where to look for probable sources and are
based on the probability that soils in a given area contain
sizable quantities of sand or gravel (fig. 13). A soil rated
good or fair has a layer of suitable material at least 3 feet
thick, the top of which is within a depth of 6 feet. Coarse
fragments of soft bedrock material, such as shale and silt-
stone, are not considered to be sand and gravel. Fine-
grained soils are not suitable sources of sand and gravel.

The ratings do not take into account depth to the water
table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 15. ‘
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Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil material
to support plantlife. Also considered is the damage that
can result at the area from which the topsoil is taken.

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

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

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

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

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

Water management

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

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low
seepage potential, which is determined by permeability
and the depth to permeable material. ‘

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

Aquifer-fed excavated ponds are bodies of water made
by excavating a pit or dugout into a ground-water
aquifer. Excluded are ponds that are fed by surface ru-
noff and embankment ponds that impound water 3 feet or

more above the original surface. Ratings in table 12 are
for ponds that are properly designed, located, and con-
structed. Soil properties and site features that affect
aquifer-fed ponds are depth to a permanent water table,
permeability of the aquifer, quality of the water, and ease
of excavation.

Drainage of soil is affected by such soil properties as
permeability; texture; depth to layers that affect the rate
of water movement,; depth to the water table; slope; sta-
bility of ditchbanks; susceptibility to flooding; alkalinity;
and availability of outlets for drainage.

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

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

Recreation

The soils of the survey area are rated in table 13 ac-
cording to limitations that affect their suitability for
recreation uses. The ratings are based on such restrictive
soil features as flooding, wetness, slope, and texture of
the surface layer. Not considered in these ratings, but im-
portant in evaluating a site, are location and accessibility
of the area, size and shape of the area and its scenic
quality, the ability of the soil to support vegetation, ac-
cess to water, potential water impoundment sites availa-
ble, and either access to public sewerlines or capacity of
the soil to absorb septic tank effluent. Soils subject to
flooding are limited, in varying degree, for recreation use
by the duration and intensity of flooding and the season
when flooding oceurs (fig. 14). Onsite assessment of
height, duration, intensity, and frequency of flooding is
essential in planning recreation facilities.

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

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

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

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

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry.

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

Wildlife habitat

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they af-
fect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover, and
water (fig. 15). If any one of these elements is missing, is
inadequate, or is inaccessible, wildlife either are scarce or
do not inhabit the area.

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

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

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

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

Grain and seed crops are seed-producing annuals used
by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capaci-

_ ty, wetness, slope, surface stoniness, and flood hazard.

Soil temperature and soil moisture are also considera-
tions. Examples of grain and seed crops are corn, wheat,
oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife food
and cover. Major soil properties that affect the growth of
grasses and legumes are depth of the root zone, texture
of the surface layer, available water capacity, wetness,
surface stoniness, flood hazard, and slope. Soil tempera-
ture and soil moisture are also considerations. Examples
of grasses and legumes are fescue, timothy, bromegrass,
clover, and alfalfa.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds, that pro-
vide food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capaci-
ty, wetness, surface stoniness, and flood hazard. Soil tem-
perature and soil moisture are also considerations. Exam-
ples of wild herbaceous plants are beggarweed, wild
strawberry, lambsquarters, milkweed, and dandelion.

Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat.
Major soil properties that affect growth of hardwood
trees and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of native plants
are oak, poplar, cherry, sweetgum, apple, hawthorn, dog-
wood, hickory, blackberry, raspberry, and blueberry. Ex-
amples of fruit-producing shrubs that are commercially
available and suitable for planting on soils rated good are
honeysuckle, autumn-olive, and crabapple.

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

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

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

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

Openland habitat consists of cropland, pasture,
meadows, and areas that are overgrown with grasses,
herbs, shrubs, and vines. These areas produce grain and
seed crops, grasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas in-
clude bobwhite quail, pheasant, meadowlark, field spar-
row, cottontail rabbit, and red fox.

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

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

Soil properties

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

In making soil borings during field mapping, soil
scientists can identify several important soil properties.
They note the seasonal soil moisture condition or the
presence of free water and its depth. For each horizon in
the profile, they note the thickness and color of the soil
material; the texture, or amount of clay, silt, sand, and
gravel or other coarse fragments; the structure, or the
natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in place
under the existing soil moisture conditions. They record

the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

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

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

Engineering properties

Table 15 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 15 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each horizon
is indicated. More information about the range in depth
and about other properties in each horizon is given for
each soil series in the section “Soil series and morpholo-
gy.”

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

The two systems commonly used in classifying soils for
engineering use are the Unified Soil Classification System
(Unified) (2) and the system adopted by the American
Association of State Highway and Transportation Offi-
cials (AASHTO) (2).

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

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

When laboratory data are available, the A-1, A-2, and
A-7 groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5 A-2-6, A-2-7, A-7-5, and A-7-6. The estimated
classification is given in table 15. Also in table 15 the per-
centage, by weight, of rock fragments more than 3 inches
in diameter is estimated for each major horizon. These
estimates are determined mainly by observing volume
percentage in the field and then converting that, by for-
mula, to weight percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

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

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterburg limits extend a marginal amount across clas-
sification boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.

Physical and chemical properties

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

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil fea-
tures as plowpans and surface crusts. Permeability of the
soil is an important factor to be considered in planning
and designing drainage systems, in evaluating the poten-

tial of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

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

Soil reaction is expressed as a range in pH values. The
range in pH of each major horizon is based on many field
checks. For many soils, the values have been verified by
laboratory analyses. Soil reaction is important in selecting
the erops, ornamental plants, or other plants to be grown;
in evaluating soil amendments for fertility and stabiliza-
tion; and in evaluating the corrosivity of soils.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also in-
fluence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless special
designs are used. A high shrink-swell potential indicates
that special design and added expense may be required if
the planned use of the soil will not tolerate large volume
changes.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility fac-
tor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil is
modified by factors representing plant cover, grade and
length of slope, management practices, and climate. The
soil-loss tolerance factor (T) is the maximum rate of soil
erosion, whether from rainfall or soil blowing, that can
occur without reducing crop production or environmental
quality. The rate is expressed in tons of soil loss per acre
per year.

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

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



MIDLAND COUNTY, MICHIGAN 31

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

3. Sandy loams, coarse sandy loams, fine sandy loams,
and very fine sandy loams. These soils are highly erodi-
ble, but crops can be grown if intensive measures to con-
trol soil blowing are used.

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

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

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

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

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

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

Soil and water features

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

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

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low ru-
noff potential) when thoroughly wet. These consist chiefly
of deep, well drained to excessively drained sands or
gravels. These soils have a high rate of water transmis-
sion.

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

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or

soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

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

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

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

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years (fig. 16). The depth
to a seasonal high water table applies to undrained soils.
Estimates are based mainly on the relationship between
grayish colors or mottles in the soil and the depth to free
water observed in many borings made during the course
of the soil survey. Indicated in table 17 are the depth to
the seasonal high water table; the kind of water table,
that is, perched, artesian, or apparent; and the months of
the year that the water table commonly is high. Only
saturated zones above a depth of 5 or 6 feet are indicated.

Information about the seasonal high water table helps
in assessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such in-
formation is also needed to decide whether or not con-
struction of basements is feasible and to determine how
septic tank absorption fields and other underground in-
stallations will function. Also, a seasonal high water table
affects ease of excavation.

Subsidence is the settlement of organic soils or of soils
containing semifluid layers. Initial subsidence generally
results from drainage. Total subsidence is initial sub-
sidence plus the slow sinking that occurs over a period of



32 SOIL SURVEY

several years as a result of the oxidation or compression
of organic material.

Potential frost action refers to the likelihood of damage
to pavements and other structures by frost heaving and
low soil strength after thawing. Frost action results from
the movement of soil moisture into the freezing tempera-
ture zone in the soil, which causes ice lenses to form. Soil
texture, temperature, moisture content, porosity, permea-
bility, and content of organic matter are the most impor-
tant soil properties that affect frost action. It is assumed
that the soil is not covered by insulating vegetation or
snow and is not artificially drained. Silty and clayey soils
that have a high water table in winter are most suscepti-
ble to frost action. Well drained very gravelly or sandy
soils are the least susceptible.

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

Classification of the soils

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in 1965.
Readers interested in further details about the system
should refer to “Soil taxonomy” (7).

The system of classification has six categories.
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and series.
In this system the classification is based on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected for
the higher categories are the result of soil genesis or of
factors that affect soil genesis. In table 18, the soils of the
survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of domi-
nant soil-forming processes that have taken place. Each
order is identified by a word ending in sol. An example is
Mollisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to

reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Aquolls (Aqu, meaning water, plus
olls, from Mollisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons; soil
moisture and temperature regimes; and base status. Each
great group is identified by the name of a suborder and a
prefix that suggests something about the properties of
the soil. An example is Haplaquolls (Hapl, meaning simple
horizons, plus aquolls, the suborder of Mollisols that have
an aquic moisture regime).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other or-
ders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that is
thought to typify the great group. An example is Typic
Haplaquolls.

FAMILY. Families are established within a subgroup
on the basis of similar physical and chemical properties
that affect management. Among the properties con-
sidered in horizons of major biological activity below plow
depth are particle-size distribution, mineral content, tem-
perature regime, thickness of the soil penetrable by roots,
consistence, moisture equivalent, soil slope, and per-
manent cracks. A family name consists of the name of a
subgroup and a series of adjectives. The adjectives are
the class names for the soil properties used as family dif-
ferentiae. An example is fine-silty, mixed, mesic, Typic
Haplaquolls.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, con-
sistence, and mineral and chemical composition.

Soil series and morphology

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

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other se-
ries. Then a pedon, a small three-dimensional area of soil
that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (5). Unless
otherwise noted, colors described are for moist soil.
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Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or map units, of each soil series are described in
the section “Soil maps for detailed planning.”

Abscota series

The Abscota series consists of moderately well drained,
rapidly permeable soils on sandy flood plains. These soils
formed in sandy alluvium. Slopes range from 0 to 6 per-
cent.

Abscota soils are commonly adjacent to Cohoctah,
Plainfield, and Sloan soils. Cohoctah soils are finer tex-
tured and wetter than Abscota soils. They are in shallow
depressions or drainageways. Plainfield soils are exces-
sively drained. They are on the ridges and knolls adjacent
to the flood plains and are not subject to flooding. Sloan
soils are finer textured than Abscota soils. They are in
depressions or drainageways and are very poorly drained.

Typical pedon of Abscota loamy sand, 0 to 6 percent
slopes, 2,800 feet west and 1,100 feet north of southeast
corner sec. 17, T. 14 N, R. 2 E.

Al1—0 to 5 inches; very dark grayish brown (10YR 3/2) loamy sand,
light brownish gray (10YR 6/2) dry; weak medium granular struc-
ture; very friable; few fine roots; neutral; clear wavy boundary.

B2—5 to 15 inches; yellowish brown (10YR 5/6) sand; weak fine suban-
gular blocky structure; very friable; few fine roots; slightly acid;
clear wavy boundary.

B3—15 to 22 inches; yellowish brown (10YR 5/8) sand; very weak fine
subangular blocky structure; very friable; slightly acid; clear smooth
boundary.

C1—22 to 40 inches; yellowish brown (10YR 5/6) sand; few fine faint
brownish yellow (10YR 6/6) mottles; single grained; loose; slightly
acid; clear smooth boundary.

C2—40 to 46 inches; light yellowish brown (10YR 6/4) sand; common
fine distinet brownish yellow (10YR 6/6) mottles; single grained;
loose; slightly acid; abrupt smooth boundary.

C3—46 to 50 inches; yellowish brown (10YR 5/6) sand; few fine distinet
yellowish brown (10YR 5/8) mottles; single grained; many black
(10YR 2/1) organic stains; loose; slightly acid; abrupt smooth boun-
dary.

C4—50 to 60 inches; light yellowish brown (10YR 6/4) sand; few fine
distinct light gray (10YR 7/2) and common medium prominent
strong brown (7.5YR 5/6 and 5/8) mottles; single grained; loose;
slightly acid.

The thickness of the solum ranges from 20 to 30 inches. The content
of organic carbon decreases irregularly with increasing depth.

The A horizon has value of 3 or 4 and chroma of 2 or 1. It is domi-
nantly loamy sand but in places is sand or sandy loam.

The B2 and B3 horizons have value of 4 to 6 and chroma of 2 to 6.
The texture is sand or loamy sand. Reaction ranges from slightly acid to
mildly alkaline. Some pedons have a Bl horizon.

The C horizon has value of 4 to 6 and chroma of 3 to 6. The texture is
sand or coarse sand. Gravelly sand is common below a depth of 50
inches. Reaction dominantly is slightly acid to mildly alkaline, but in
some pedons it is moderately alkaline below 40 inches.

Adrian series

The Adrian series consists of very poorly drained soils
that are moderately slowly to moderately rapidly permea-
ble over rapidly permeable. These soils formed on lake
and outwash plains in organic deposits 16 to 50 inches
thick over sandy material. Slopes are 0 to 2 percent.

Adrian soils are commonly adjacent to Covert, King-
sville, and Pipestone soils. Covert soils are on the tops of
low ridges and knolls and are moderately well drained.
Kingsville soils lack organie layers. Pipestone soils are on
the sides of low ridges and knolls and are somewhat
poorly drained.

Typical pedon of Adrian muck, 40 feet south and 1,000
feet west of northeast corner sec. 3, T. 15 N,, R. 1 E.

0al—0 to 12 inches; black (N 2/2) broken face, (N 2/0) rubbed sapric
material; about 8 percent fibers, 3 percent rubbed; moderate fine
crumb structure; primarily herbaceous fibers; neutral; abrupt wavy
boundary.

0a2—12 to 24 inches; very dark gray (N 3/0) broken face, dark brown
(7.5YR 3/2) rubbed sapric material; about 12 percent fibers, 6 per-
cent rubbed; weak thin platy structure; primarily herbaceous fibers;
neutral; abrupt smooth boundary.

IIC1—24 to 30 inches; very dark brown (10YR 2/2) fine sand; single
grained; loose; mildly alkaline; clear wavy boundary.

IIC2—30 to 60 inches; dark grayish brown (10YR 4/2) fine sand; single
grained; loose; mildly alkaline.

Depth to the sandy IIC horizon ranges from 16 to 50 inches. The or-
ganic material is derived mainly from herbaceous plants. It ranges from
strongly acid to mildly alkaline. :

Typically, the surface tier is black (10YR 2/1, N 2/0, N 2/2). The or-
ganic part of the next tier has hue of 10YR, 7.5YR, or 5YR; value of 2
or 3; and chroma of 0 to 3. It is mainly sapric material. Some pedons,
however, have thin layers of hemic material. These layers combined are
less than 10 inches thick.

The IIC horizon dominantly has value of 2 through 5 and chroma of 1
or 2. It is dominantly fine sand, but in places is sand, loamy sand,
gravelly sand, or gravelly loamy sand. In some pedons the upper 6
inches of the mineral horizon has value of 2 and chroma of 1 or 2. The C
horizon ranges from slightly acid to moderately alkaline and in some
pedons contains free carbonates.

Belleville series

The Belleville series consists of poorly drained and
very poorly drained soils that are rapidly permeable over
moderately slowly permeable. These soils are on lake and
till plains. They formed in 20 to 40 inches of sandy
glaciofluvium over loamy lacustrine or till material. Slopes
are 0 to 2 percent.

Belleville soils are commonly adjacent to Kingsville,
Pipestone loamy substratum, and Wixom soils. Kingsville
soils are poorly drained and sandy throughout the solum
and substratum. Pipestone loamy substratum soils are
somewhat poorly drained. They have more than 40 inches
of sand over the loamy substratum and have spodic
horizons. They are on ridges and in slightly convex areas.
Wixom soils are somewhat poorly drained and have
spodic horizons. They occupy slightly higher positions on
the landscape than Belleville soils.

Typical pedon of Belleville loamy sand, 150 feet east
and 100 feet north of southwest corner sec. 24, T. 15 N.,
R.1E. ‘

A11—0 to 8 inches; black (10YR 2/1) loamy sand, dark gray (10YR 4/1)
dry; granular structure; friable; slightly acid; clear smooth bounda-

ry.

A12—8 to 13 inches; very dark grayish brown (10YR 3/2) sand, grayish
brown (10YR 5/2) dry; single grained; loose; slightly acid; gradual
wavy boundary.
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C1—13 to 24 inches; pale brown (10YR 6/3) sand; single grained; loose;
neutral; clear wavy boundary.

C2g—24 to 30 inches; grayish brown (10YR 5/2) sand; single grained;
loose; neutral; abrupt smooth boundary.

IICg—30 to 60 inches; grayish brown (10YR 5/2) silty clay loam; com-
mon medium prominent yellowish red (5YR 5/6, 5/8) mottles; mas-
sive; firm; moderately alkaline.

Depth to the IIC horizon ranges from 20 to 40 inches.

The A1l horizon has value of 2 or 3 and chroma of 1 or 2. The Al2
horizon has value of 2 or 3.

The Cg horizon has value of 4 te 6 and chroma of 1 or 2. It is sand or
fine sand. In some pedons it is mottled.

The IICg horizon has chroma of 1 or 2. It is dominantly silty clay
loam but in places is clay loam and loam.

Bowers series

The Bowers series consists of somewhat poorly drained,
moderately slowly permeable soils on lake plains. These
soils formed in silty and clayey, calecareous glaciolacus-
trine deposits. Slopes are 0 to 3 percent. The Bowers soils
in this county are taxadjuncts to the Bowers series. They
have a slightly warmer temperature than is defined as
the range for the established series. This difference, how-
ever, does not alter the use or behavior characteristics of
the soils.

Bowers soils are commonly adjacent to Wixom and
Lenawee soils. Wixom soils are sandy in the upper part of
the profile. They are on low knolls or ridges. Lenawee
soils have a darker surface layer than Bowers soils. They
are poorly drained or very poorly drained.

Typical pedon of Bowers silt loam, 0 to 3 percent
slopes, 330 feet south and 1,400 feet east of northwest
corner sec. 16, T. 15 N, R. 2 W.

Ap—0 to 9 inches; dark yellowish brown (10YR 4/4) silt loam, pale
brown (10YR 6/3) dry; weak fine subangular blocky structure part-
ing to weak medium granular; friable; few fine roots; neutral;
abrupt smooth boundary.

B&A--9 to 13 inches; dark brown (75YR 4/4) silty clay loam (B) that
has common fine distinct strong brown (7.5YR 5/8) mottles; very
pale brown (10YR 7/3) silty clay loam (A) that has a few fine
distinct light brownish gray (10YR 6/2) and brownish yellow (10YR
6/8) mottles; moderate thick platy structure parting to moderate
fine subangular blocky; friable; common thin discontinuous dark
brown (7.5YR 4/4) clay films; few fine roots; neutral; clear irregular
boundary.

B22t—13 te 21 inches; brown (7.5YR 5/4) silty clay; common fine
prominent strong brown (7.5YR 5/8) and pinkish gray (7.56YR 6/2)
mottles; moderate thick platy structure parting to moderate fine su-
bangular blocky; firm; few fine roots; slightly acid; clear wavy
boundary.

B23t—21 to 29 inches; brown (7.5YR 5/4) silty clay; common fine
distinet pinkish gray (7.5YR 6/2) and prominent strong brown
(7.5YR 5/8) mottles; strong fine angular blocky structure; very firm;
few fine roots; neutral; clear wavy boundary.

C1—29 to 33 inches; strong brown (7.5YR 5/6) silty clay; many fine
prominent gray (5YR 6/1) and light gray (5YR 7/1) and many fine
distinet reddish yellow (7.5YR 6/8) mottles; massive; very firm;
strong effervescence; common soft white accumulations of car-
bonates; mildly alkaline; clear smooth boundary.

C2—-33 to 55 inches; brown (7.5YR 5/4) silty clay; common fine
prominent gray (10YR 6/1) and common fine distinct strong brown
(7.5YR 5/6 and 7.5YR 5/8) mottles; massive; very firm; strong effer-
vescence; common soft white accumulations of carbonates;
moderately alkaline; abrupt smooth boundary.

C8—55 to 60 inches; brown (10YR 5/3) silt and very fine sand; common
medium faint light brownish gray (10YR 6/2) and common medium
prominent brownish yellow (10YR 6/8) mottles; single grained;
loose; moderately alkaline.

The thickness of the solum ranges from 24 to 36 inches.

The Ap horizon has value of 3 or 4 and chroma of 1 to 4. It is 7 to 11
inches thick. It is dominantly silt loam but in places is loam.

The B2t horizon has chroma of 3 or 4. It is dominantly silty clay but
in places is silty clay loam or clay loam and averages more than 35 per-
cent clay.

The C horizon is stratified silty clay, silt loam, silty clay loam, silt, and
very fine sand. Reaction is moderately alkaline to neutral. Some pedons
have no stratification in the substratum.

Cohoctah series

The Cohoctah series consists of poorly drained and
very poorly drained, moderately rapidly permeable over
very rapidly permeable soils on flood plains. These soils
formed in loamy over sandy alluvium. Slopes are 0 to 2
percent.

Cohoctah soils are commonly adjacent to Abscota and
Sloan soils. Abscota soils are moderately well drained and
are sandy throughout the subsoil and substratum. They
occupy low knolls, ridges, and flat areas. Sloan soils are
finer textured than Cohoctah soils. They are in depres-
sions or drainageways and are very poorly drained.

Typical pedon of Cohoctah fine sandy loam, gravelly

substratum, 1,320 feet south and 600 feet east of
northwest corner see. 11, T. 14 N, R. 1 E.

Ap—O0 to 10 inches; very dark gray (10YR 3/1) fine sandy loam, gray
(10YR 5/1) dry; weak fine granular structure; friable; many fine
roots; neutral; abrupt smooth boundary.

Clg—10 to 16 inches; dark gray (10YR 4/1) fine sandy loam; common
medium prominent gray (5YR 5/1) and reddish brown (5YR 4/3)
mottles; weak fine granular structure; friable; many fine roots;
neutral; gradual wavy boundary.

C2g—16 to 25 inches; grayish brown (2.5Y 5/2) fine sandy loam; common
medium prominent dark yellowish brown (10YR 3/4) mottles; weak
fine subangular blocky structure; friable; neutral; gradual wavy
boundary.

C3g—25 to 38 inches; grayish brown (2.5Y 5/2) fine sandy loam; many
medium prominent dark reddish brown (5YR 3/4) and common
medium prominent dark brown (7.5YR 4/4) mottles; massive; fria-
ble; neutral; gradual wavy boundary.

1IC4g—38 to 48 inches; light brownish gray (25Y 6/2) gravelly sand;
single grained; loose; 15 percent pebbles and cobbles; violent effer-
vescence; moderately alkaline; abrupt wavy boundary.

IIC5g—48 to 60 inches; very dark grayish brown (10YR 3/2) gravelly
loamy sand; single grained; loose; 25 percent pebbles and cobbles;
strong effervescence; moderately alkaline.

The upper part of the pedon ranges from slightly acid to mildly al-
kaline. Below a depth of about 30 inches reaction is neutral to moderate-
ly alkaline.

The Ap horizon is 5 to 10 inches thick. The A horizon has value of 2 or
3 and chroma of 1 or 2. It is dominantly fine sandy loam but in places is
loamy sand, sandy loam, or loam.

The Cg horizon has hue of 10YR, 7.5YR or 2.5Y; value of 3 to 6; and
chroma of 1 or 2. Some pedons have a buried A horizon or layers con-
taining greater amounts of organic matter than is typical. The Cg
Horizon is fine sandy loam, sandy loam, or loam. In places it contains
thin layers or lenses of loamy fine sand or silt loam.
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Covert series

The Covert series consists of moderately well drained,
rapidly permeable soils on sandy beach ridges and lake
and outwash plains. Slope ranges from 0 to 6 percent.

Covert soils are similar to Oakville soils and are com-
monly adjacent to Pipestone and Plainfield soils. Oakville
soils have a fine sand profile and lack a spodic horizon.
Pipestone soils are on foot slopes and in adjacent low
areas and are somewhat poorly drained. Plainfield soils
lack a spodic horizon, are in the higher areas on ridges
and knolls, and are excessively drained.

Typical pedon of Covert sand, 0 to 6 percent slopes,
1,700 feet north and 1,150 feet west of southeast corner
sec. 34, T.16 N, R. 1 W.

A1—0 to 2 inches; black (10YR 2/1) sand; moderate medium granular
structure; very friable; many fine roots; very strongly acid; gradual
wavy boundary.

A2—2 to 5 inches; light brownish gray (10YR 6/2) sand; moderate medi-
um granular structure; very friable; common fine roots; very
strongly acid; clear irregular boundary.

B2lir—5 to 8 inches; dark brown (7.5YR 4/4) sand; moderate fine granu-
lar structure; very friable; common fine roots; very strongly acid;
gradual irregular boundary.

B22ir—8 to 14 inches; strong brown (7.5YR 5/6) sand; moderate fine
granular structure; very friable; few fine roots; strongly acid;
gradual irregular boundary.

B23—14 to 19 inches; reddish yellow (75YR 6/6) sand; moderate fine
granular structure; loose; few fine roots; slightly acid; gradual wavy
boundary.

B3—19 to 28 inches; light yellowish brown (10YR 6/4) sand; common
medium prominent strong brown (7.5YR 5/6) mottles; single
grained; loose; few fine roots; slightly acid; gradual wavy boundary.

C—28 to 60 inches; light yellowish brown (10YR 6/4) sand; common fine
prominent reddish yellow (7.5YR 7/8) mottles; single grained; loose;
neutral.

The thickness of the solum ranges from 24 to 40 inches.

The Al horizon has value of 2 to 4 and chroma of 1 or 2. The A2
horizon has hue of 10YR or 7.5YR, value of 5 to 7, and chroma of 1 or 2.
Reaction is very strongly acid to slightly acid.

The B horizon has hue of 10YR, 7.5YR, or 5YR; value of 3 to 5; and
chroma of 3 to 6. Some pedons have ortstein ranging to as much as 30
percent, by volume, within the B horizon.

The C horizon has hue of 10YR or 7.5YR, value of 5 or 6, and chroma
of 3 or 4. Reaction is slightly acid or neutral. Some pedons have a IIC
horizon below 40 inches. The IIC horizon has hue of 10YR or 75YR,
value of 5 or 6, and chroma of 3 or 4. It is silty clay loam or clay loam.
Some pedons have strata of silty clay below 40 inches. Reaction in the
IIC horizon is slightly acid or neutral.

Ingersoll series

The Ingersoll series consists of somewhat poorly
drained, moderately permeable soils. These soils formed
in stratified loamy and sandy deposits on lake and out-
wash plains. Slopes are 0 to 3 percent.

Ingersoll soils are commonly adjacent to Pella and
Poseyville soils. Pella soils are in shallow depressions and
drainageways and are poorly drained. Poseyville soils
have 16 to 24 inches of sand or loamy sand and sandy
loam over the loamy material.

Typical pedon of Ingersoll silt loam, 0 to 3 percent
slopes, 2,280 feet north and 3,360 feet east of southwest
corner sec. 14, T.16 N, R. 1 E.

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) silt loam; moderate
medium granular structure; friable; many fine and medium roots;
mildly alkaline; abrupt smooth boundary.

B2t-—-9 to 12 inches; brown (7.5YR 5/4) silt loam; common medium
prominent gray (10YR 5/1) mottles; weak fine angular blocky struc-
ture; firm; many fine roots; few dark yellowish brown (10YR 3/4)
organic stains; few thin clay films; mildly alkaline; clear wavy boun-
dary.

C1—12 to 15 inches; pale brown (10YR 6/3) silt loam; many medium
distinet gray (10YR 5/1) and common medium distinet yellowish
brown (10YR 5/6) mottles; weak fine subangular blocky structure;
friable; many fine roots; slight effervescence; moderately alkaline;
gradual wavy boundary.

C2—15 to 30 inches; yellowish brown (10YR 5/4) silt loam and very fine
sand; few fine distinet gray (10YR 5/1) and grayish brown (10YR

. 5/2) mottles; weak coarse subangular blocky structure; friable; few
fine roots; strong effervescence; moderately alkaline; gradual wavy
boundary.

C3—30 to 34 inches; pink (5YR 7/3) and light gray (5Y 7/1) stratified
silty clay loam and silt loam; massive; friable; many white (10YR
8/1) lime segregations; very few roots; strong effervescence;
moderately alkaline; abrupt irregular and broken boundary.

C4-—34 to 60 inches; brown (10YR 5/3) silt loam and very fine sand;
common medium distinet gray (10YR 5/1) mottles; massive; friable;
strong effervescence; moderately alkaline.

The thickness of the solum and the depth to free carbonates range
from 10 to 24 inches.

The Ap horizon has value of 3 or 4. It is dominantly silt loam but in
places is fine sandy loam. In some uncultivated areas, the pedon has Al
and A2 horizons.

The B2t horizon has hue of 10YR or 7.5YR, value of 4 or 5, chroma of
3 or 4. Texture is dominantly silt loam but in places is fine sandy loam,
loam, or light silty clay loam. Reaction is neutral or mildly alkaline.

The C horizon has hue of 10YR to 5YR, 5Y, or 25Y; value of 5 to 7;
chroma of 1 to 4. It is stratified silt loam, very fine sand, and silty clay
loam.

Kingsville series

The Kingsville series consists of poorly drained, rapidly
permeable soils on outwash and lake plains. These soils
formed in sandy glaciofluvial material. Slopes are 0 to 2
percent. The Kingsville soils in this county have higher
reaction than is defined as the range for the series. This
difference, however, does not alter the use or behavior
characteristics of the soils.

Kingsville soils are commonly adjacent to Covert, Kin-
ross, and Pipestone soils. Covert soils are moderately well
drained and have a spodic horizon. They are on knolls and
ridges. Kinross soils have a spodic horizon. Pipestone soils
are somewhat poorly drained and have a spodic horizon.
They occupy low knolls or ridges and slightly higher flat
areas.

Typical pedon of Kingsville loamy fine sand, 2,680 feet
west and 1,400 feet south of northeast corner sec. 15, T.
16 N, R. 1 W.

01—3 inches to 0; very dark brown (10YR 2/2) partially decomposed
twigs and leaves; massive; friable; abundant roots; medium acid;
abrupt smooth boundary.

A1—0 to 6 inches; very dark gray (10YR 8/1) loamy fine sand, dark
gray (10YR 4/1) dry; single grained; loose; many roots; medium
acid; clear smooth boundary.

Clg—6 to 13 inches; gray (10YR 5/1) fine sand; single grained; loose;
medium acid; abrupt wavy boundary.

C2g—13 to 20 inches; grayish brown (10YR 5/2) fine sand; single
grained; loose; neutral; gradual wavy boundary.
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C3g—20 to 32 inches; gray (10YR 6/1) fine sand; single grained; loose;
neutral; gradual wavy boundary.

C4g—32 to 36 inches; brown (7.5YR 5/2) fine sand; common medium
prominent yellowish brown (10YR 5/8) and few fine faint gray
(10YR 5/1) mottles; single grained; loose; neutral; clear wavy boun-
dary.

C5g—36 to 60 inches; gray (10YR 5/1) fine and very fine sand; weak
thin platy structure; very friable; mildly alkaline.

The thickness of the solum is 6 to 24 inches. Reaction is medium acid
to moderately alkaline in the solum and slightly acid to moderately al-
kaline in the substratum.

The A horizon has value of 2 or 3. It is dominantly loamy fine sand
but in places is fine sand and loamy sand. It is 3 to 11 inches thick.
Some pedons have an Ap or A2 horizon.

Some pedons have a B horizon with hue of 10YR and 5Y, value of 4 to
6, and chroma of 1 to 3. This horizon is sand or fine sand 3 to 21 inches
thick.

The C horizon has hue of 10YR, 7.5YR, 5Y, and 2.5Y; value of 5 or 6;
and chroma of 1 or 2. It is dominantly fine sand or very fine sand.

Kinross series

The Kinross series consists of poorly drained, very
rapidly permeable soils. These soils formed in sandy
deposits on lake and outwash plains. Slopes are 0 to 2
percent. The Kinross soils in this eounty are outside the
limits defined as the range for the series because they
have a mean annual temperature warmer than 47 degrees
F. This difference, however, does not alter the use or
behavior characteristics of the soils.

Kinross soils are commonly adjacent to Covert, King-
sville, and Pipestone soils. Covert soils are on the tops of
low ridges and knolls and are moderately well drained.
Kingsville soils do not have a spodic B horizon. Pipestone
soils are on the sides of the low ridges and knolls and are
somewhat poorly drained.

Typical pedon of Kinross mucky sand, 220 feet north
and 100 feet east of southwest corner sec. 22, T. 15 N, R.
2W.

Oa—>5 inches to 0; black (10YR 2/1) muck; weak fine granular structure;
very friable; common fine roots; very strongly acid; clear smooth
boundary.

A1—0 to 8 inches; very dark brown (10YR 2/2) mucky sand; weak fine
granular structure; very friable; few fine roots; very strongly acid;
clear irregular boundary.

A2—3 to 7 inches; dark grayish brown (10YR 4/2) sand; single grained;
few fine roots; very strongly acid; clear wavy boundary.

B21ir—7 to 12 inches; dark yellowish brown (10YR 4/4) sand; common
fine faint reddish brown (5YR 4/4) and common fine distinct yel-
lowish red (5YR 5/6) mottles; weak medium subangular blocky
structure; friable; very strongly acid; gradual wavy boundary.

B22ir—12 to 18 inches; yellowish brown (10YR 5/6) sand; common fine
distinet dark brown (10YR 3/3) mottles; weak medium subangular
blocky structure; friable; very strongly acid; gradual wavy bounda-

ry.

B23ir—18 to 29 inches; dark brown (10YR 4/3) sand; common fine faint
dark brown (10YR 3/3) and pale brown (10YR 6/3) mottles; single
grained; friable; very strongly acid; clear wavy boundary.

C—29 to 60 inches; yellowish brown (10YR 5/4) sand; common fine
distinct yellowish brown (10YR 5/6) and pale brown (10YR 6/3)
mottles; single grained; friable; very strongly acid.

The thickness of the solum ranges from 15 to 38 inches. Reaction
ranges from medium acid to very strongly acid throughout the profile.
The Oa horizon has hue of 5YR or 10YR. It is 0 to 6 inches thick.

The Al horizon has value of 2 or 8 and chroma of 1 or 2. It is domi-
nantly mucky sand but in places is sand.

The B2ir horizon has hue of 10YR or 7.5YR, value of 3 to 5, and
chroma of 2 to 6. Some pedons have faint or distinct mottling. Some
have ortstein, up to 30 percent, within the B2ir horizon. A few pedons
have a B2h horizon with hue of 10YR or 5YR and value of 3 or 4.

The C horizon has chroma of 3 or 4.

Lenawee series

The Lenawee series consists of poorly drained and very
poorly drained, moderately slowly permeable soils on lake
plains. These soils formed in clayey or loamy lacustrine
deposits. Slopes are 0 to 2 percent.

Lenawee soils are commonly adjacent to Wixom,
Bowers, and Belleville soils. The somewhat poorly drained
Wixom soils formed in 20 to 40 inches of sand over loamy
material. They occupy low ridges and slightly convex
areas. The somewhat poorly drained Bowers soils occupy
slightly higher positions on the landscape. Belleville soils
have a coarser textured subsoil than Lenawee soils.

Typical pedon of Lenawee silty clay loam, 2,340 feet
east and 100 feet north of southwest corner sec. 9, T. 15
N,R.2W.

Ap—0 to 9 inches; black (10YR 2/1) silty clay loam, gray (10YR 5/1) dry;
moderate fine granular structure; firm; few fine roots; slightly acid;
abrupt smooth boundary.

B21g—9 to 18 inches; dark grayish brown (10YR 4/2) silty clay loam;
few fine prominent yellowish brown (7.5YR 5/6, 5/8) mottles;
moderate medium angular blocky structure; firm; few fine roots;
slightly acid; clear wavy boundary.

B22g—18 to 25 inches; light brownish gray (10YR 6/2) silty clay; com-
mon medium prominent strong brown (7.5YR 5/6, 5/8) mottles;
moderate medium angular blocky structure; firm; neutral; gradual
wavy boundary.

B23g—25 to 40 inches; grayish brown (10YR 5/2) silty clay; common fine
faint light brownish gray (10YR 6/2) and common medium
prominent strong brown (7.5YR 5/6, 5/8) mottles; massive; very
firm; medium acid; clear wavy boundary.

Clg—40 to 46 inches; reddish gray (5YR 5/2) silty clay; common fine
prominent light brownish gray (25Y 6/2), strong brown (7.5YR 5/6),
and reddish yellow (7.5YR 6/8) mottles; massive; very firm; slight
effervescence; mildly alkaline; clear wavy boundary.

C2g—46 to 52 inches; reddish brown (5YR 5/3) silty clay; common fine
prominent grayish brown (2.5Y 5/2) and common medium prominent
strong brown (7.5YR 5/6) mottles; massive; very firm; strong effer-
vescence; moderately alkaline; clear wavy boundary.

C3g—>52 to 60 inches; grayish brown (25Y 5/2) silty clay; common medi-
um prominent reddish brown (5YR 5/4) and reddish yellow (5YR
6/6, 6/8) mottles; massive; very firm; strong -effervescence;
moderately alkaline.

The thickness of the solum ranges from 25 to 50 inches. The solum
ranges from medium acid to neutral in the A and B2lg horizons and
from slightly acid to mildly alkaline in the lower part of the B horizon.
The clay content in the control section averages between 35 and 45 per-
cent.

The A horizon has value of 2 or 8 and chroma of 1 or 2. It is domi-
nantly silty clay loam but in places is silt loam and loam. Some pedons
have an A2 horizon.

The B horizon has hue of 10YR or 7.5YR, value of 4 to 6, and chroma
of 1 or 2. It is silty clay loam or silty clay and contains thin layers of silt
loam, clay, or very fine sand. Some pedons have a Bl horizon.

The C horizon has hue of 5YR to 10YR, value of 5 or 6, and chroma of
2 to 6. It is stratified silt loam to silty clay. Reaction is mildly alkaline or
moderately alkaline.
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Londo series

The Londo series consists of somewhat poorly drained,
moderately permeable or moderately slowly permeable
soils. These soils formed in loamy, calcareous till on till
plains. Slopes are 0 to 3 percent.

Londo soils are commonly adjacent to Parkhill,
Poseyville, and Wixom soils. Parkhill soils are in shallow
depressions and drainageways and are poorly drained or
very poorly drained. Poseyville soils have 16 to 24 inches
of sand and sandy loam over the loam subsoil. Wixom
soils have 20 to 40 inches of sand over the loam subsoil.

Typical pedon of Londo loam, 0 to 3 percent slopes, 200
feet north and 100 feet west of southeast corner sec. 86,
T.13 N, R. 2 E.

Ap—O0 to 9 inches; very dark grayish brown (10YR 3/2) loam, gray
(10YR 6/1) dry; weak medium granular structure; friable; many
roots; neutral; abrupt smooth boundary.

B&A—9 to 14 inches; brown (10YR 4/3) loam (B) that has common
medium distinct gray (10YR 5/1) and yellowish brown (10YR 5/4)
mottles and weak fine subangular blocky structure; pale brown
(10YR 6/3) loam (A) that has weak fine angular blocky structure;
thin discontinuous vertical tongues and thick coatings on all ped
faces, root channels, and vertical cracks; common fine organic
stains; firm; continuous thin grayish brown (10YR 5/2) clay films on
faces of peds; many roots; mildly alkaline; gradual wavy boundary.

B2t—14 to 19 inches; dark yellowish brown (10YR 4/4) clay loam; com-
mon medium distinct gray (10YR 5/1) and common medium
prominent yellowish brown (10YR 5/8) mottles; moderate medium
subangular blocky structure; firm; few roots; continuous thin gray-
ish brown (10YR 5/2) clay films on faces of peds; strong effer-
vescence; mildly alkaline; gradual wavy boundary.

C—19 to 60 inches; gray (10YR 5/1) loam; common medium faint yel-
lowish brown (10YR 5/2) mottles; massive; firm; 10 percent gravel;
strong effervescence; mildly alkaline.

The thickness of the solum ranges from 12 to 25 inches.

The Ap horizon has value of 3 or 4 (5 or 6 dry) and chroma of 1 or 2.
It is dominantly loam but in places is fine sandy loam or silt loam. Reac-
tion is slightly acid to mildly alkaline. Some undisturbed pedons have Al
and A2 horizons.

The A part of the B&A horizon has ehroma of 2 or 3. It is dominantly
loam but in places is fine sandy loam or silt loam. The B part has
chroma of 3 or 4. It is loam or clay loam and is neutral or mildly al-
kaline.

The B2t horizon has chroma of 3 or 4. It is loam or clay loam.

The C horizon has chroma of 8 or 4. It is loam or clay loam and has
slight to strong effervescence.

Menominee series

The Menominee series consists of moderately well
drained, rapidly permeable over moderately slowly
permeable soils. These soils formed in 20 to 40 inches of
sand over loamy material on outwash and lake plains.
Slopes range from 2 to 6 percent. The Menominee soils in
this county are outside the limits defined as the range for
the series because they have a mean annual temperature
warmer than 47 degrees F. This difference, however, does
not alter the use or behavior characteristics of the soils.

Menominee soils are commonly adjacent to Belleville,
Kingsville, and Wixom soils. Belleville soils are in shallow
depressions and drainageways and are very poorly
drained or poorly drained. Kingsville soils have a sand

layer more than 40 inches thick. They are in shallow
depressions and drainageways and are poorly drained.
Wixom soils are on foot slopes of low knolls and are
somewhat poorly drained.

Typical pedon of Menominee sand, 2 to 6 percent
slopes, 700 feet east and 900 feet south of northwest
corner sec. 1, T.16 N, R. 1 W.

Ap—0 to 6 inches; very dark grayish brown (10YR 3/2) sand, light
brownish gray (10YR 6/2) dry; single grained; loose; many fine
roots; medium acid; abrupt smooth boundary.

A2 6 to 8 inches; pinkish gray (7.5YR 6/2) sand; single grained; 5 per-
cent coarse fragments by volume; medium acid; abrupt wavy boun-
dary.

B2lir—8 to 13 inches; dark brown (7.5YR 4/4) sand; single grained;
loose; 8 percent coarse fragments by volume; slightly acid; abrupt
wavy boundary.

B22ir—13 to 20 inches; strong brown (7.5YR 5/6) sand; single grained;
loose; 8 percent coarse fragments by volume; slightly acid; gradual
wavy boundary.

B3—20 to 26 inches; brown (7.5YR 5/4) sand; single grained; loose; 8
percent coarse fragments by volume; slightly acid; clear wavy boun-
dary.

IIBt—26 to 30 inches; reddish brown (5YR 5/4) silty clay loam; few fine
prominent gray (10YR 6/1) and yellowish brown (10YR 5/8) mottles;
weak medium angular blocky structure; firm; many thick discon-
tinuous reddish brown (5YR 4/4) clay films; neutral; gradual wavy
boundary.

IIC—30 to 60 inches; reddish brown (5YR 5/4) silty clay loam; few fine
prominent yellowish brown (10YR 5/8) and gray (10YR 5/1) mottles;
massive; firm; few fine light gray (10YR 7/2) lime concretions;
slight effervescence; moderately alkaline.

The depth to the IIBt horizon ranges from 20 to 40 inches. The soil is
1 to 10 percent pebbles and cobbles, by volume, throughout. Reaction in
the sandy part of the solum ranges from strongly acid to slightly acid.

The Ap horizon has value of 3 or 4 and chroma of 2 or 3. It is domi-
nantly sand but in places is loamy sand. Undisturbed pedons have Al
and A2 horizons. A 6- to 12-inch A2 horizon occurs in some pedons
where the plow layer is less than 7 inches thick.

The B2lir horizon has hue of 7.5YR or 5YR, value of 3 or 4, and
chroma of 2 to 4. Some pedons have a Bh horizon above the B2lir
horizon. Some have chunks of ortstein in the Bir horizon. Some have an
A’2 horizon.

The texture of the IIBt and IIC horizons is dominantly silty clay loam
but in places is clay loam, loam, or silt loam. Reaction-ranges from medi-
um acid to moderately alkaline.

QOakville series

The Qakville series consists of moderately well drained,
very rapidly permeable soils on sandy beach ridges and
outwash plains. These soils formed in sandy material
Slopes range from 0 to 6 percent.

Oakville soils are commonly adjacent to Kingsville and
Pipestone soils. Kingsville soils are in shallow depressions
and drainageways and are poorly drained. Pipestone soils
are somewhat poorly drained and have spodic develop-
ment. They occupy the sides of low knolls and ridges and
the slightly lower broad flat areas.

Typical pedon of Oakville fine sand, 0 to 6 percent
slopes, 1,100 feet south and 70 feet west of northeast
corner sec. 10, T. 16 N, R. 1 E.

Ap—O0 to 7 inches; very dark grayish brown (10YR 3/2) fine sand, light
brownish gray (10YR 6/2) dry; single grained; loose; many roots;
medium acid; abrupt smooth boundary.
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A2_T7 to 14 inches; light brownish gray (10YR 6/2) fine sand; single
grained; loose; few roots; slightly acid; clear wavy boundary.

B21—14 to 20 inches; dark brown (7.5YR 4/4) fine sand; single grained;
loose; neutral; abrupt wavy boundary.

B22—20 to 25 inches; brown (7.5YR 5/4) fine sand; single grained; loose;
neutral; gradual wavy boundary.

B3—25 to 30 inches; brown (10YR 5/3) fine sand; common medium
prominent yellowish brown (10YR 5/8) mottles; single grained;
loose; neutral; gradual wavy boundary.

C-—30 to 60 inches; pale brown (10YR 6/8) fine sand; common medium
prominent strong brown (7.5YR 5/8) and common medium distinct
yellowish brown (10YR 5/6) mottles; single grained; loose; neutral.

The thickness of the solum ranges from 20 to 40 inches. Reaction of
the profile ranges from medium acid to neutral.

- The Ap horizon has chroma of 2 or 3. The A2 horizon has chroma of 1
or 2. Some uncultivated pedons have an A1 horizon.

Some pedons have a B1 horizon. The B2 horizon has hue of 10YR or
7.5YR, value of 4 or 5, and chroma of 4 or 6. The B3 horizon has value
of 5 or 6 and chroma of 3 or 4.

The C horizon has value of 5 or 6 and chroma of 2 or 3.

Parkhill series

The Parkhill series consists of poorly drained and very
poorly drained, moderately slowly permeable soils on till
plains. These soils formed in loamy glacial till. Slopes are
0 to 2 percent.

Parkhill soils are commonly adjacent to Belleville,
Londo, and Poseyville soils. Belleville soils are coarser
textured than Parkhill soils in the upper part of the
solum. They are in low areas and drainageways. Londo
soils are in slightly higher level and nearly level areas
and are somewhat poorly drained. Poseyville soils also are
somewhat poorly drained. They occupy low knolls and
nearly level areas.

Typical pedon of Parkhill loam, 1,400 feet east and 190
feet south of northwest corner sec. 22, T. 13 N, R. 1 E.

Ap—O0 to 8 inches; very dark brown (10YR 2/2) loam, grayish brown
(10YR 5/2) dry; weak medium subangular bloeky structure; friable;
many fine roots; 5 percent pebbles; neutral; abrupt smooth bounda-

ry.

B21g—8 to 14 inches; grayish brown (25Y 5/2) loam; common medium
prominent yellowish brown (10YR 5/8) mottles; moderate fine angu-
lar blocky structure; friable; many fine roots; 5 percent pebbles;
neutral; gradual wavy boundary.

B22g—14 to 25 inches; gray (10YR 5/1) loam; common medium distinet
dark brown (10YR 4/3) and common medium prominent yellowish
brown (10YR 5/6) mottles; moderate medium angular blocky strue-
ture; friable; few fine roots; 10 percent pebbles and cobbles;
_neutral; gradual wavy boundary.

Clg—25 to 30 inches; gray (10YR 5/1) loam; common coarse distinct
dark yellowish brown (10YR 4/4) mottles; weak coarse subangular
blocky structure; friable; 10 percent pebbles and cobbles; strong ef-
fervescence; moderately alkaline; gradual wavy boundary.

C2g—30 to 60 inches; grayish brown (10YR 5/2) loam; common medium
distinct gray (10YR 5/1) and common medium prominent strong
brown (7.5YR 5/6) mottles; massive; friable; 10 percent pebbles and
cobbles; strong effervescence; moderately alkaline.

The thickness of the solum is 20 to 44 inches. Reaction in the solum is
slightly acid to neutral. The subsoil is loam or clay loam, and the sub-
stratum loam or silt loam.

The Ap horizon has value of 2 or 3 and chroma of 1 or 2. Some pedons
have an A2g horizon. The B2g horizon has value of 5 or 6 and chroma of
1 or 2. The C horizon has value of 4 to 6 and chroma of 1 or 2.

Pella series

The Pella series consists of poorly drained, moderately
permeable soils on lake plains. These soils formed in silty
glaciolacustrine deposits. Slopes are 0 to 2 percent. The
Pella soils in this county have a thinner solum than is
defined as the range for the series. This difference, how-
ever, does not alter the use or behavior characteristics of
the soil.

Pella soils are commonly adjacent to Ingersoll,
Lenawee, Pipestone, and Wixom soils. Ingersoll soils are
in broad flat areas and are somewhat poorly drained.
Lenawee soils occupy low broad flats and depressions and
are poorly drained and very poorly drained. Pipestone
soils are sandy throughout. They occupy flat areas, low
ridges, and side slopes and are somewhat poorly drained.
Wixom soils also are somewhat poorly drained. They are
in flat areas and on low knolls and ridges.

Typical pedon of Pella silt loam, 2,500 feet north and 25
feet east of southwest corner sec. 15, T. 16 N, R. 1 E.

A1—0 to 12 inches; black (10YR 2/1) silt loam, dark gray (10YR 4/1)
dry; weak medium subangular blocky structure parting to weak fine
granular; very friable; many roots; neutral; abrupt wavy boundary.

B21g—12 to 15 inches; olive gray (5Y 5/2) silt loam; common medium
prominent very dark brown (10YR 2/2) stains; weak coarse suban-
gular blocky structure; very friable; mildly alkaline; clear wavy
boundary.

B22g—15 to 20 inches; olive gray (5Y 5/2) silty clay loam; common medi-
um prominent light olive brown (2.5Y 5/6) mottles; moderate medi-
um angular blocky structure; firm; mildly alkaline; gradual wavy
boundary.

C1—20 to 30 inches; olive (5Y 5/3) silty clay loam; many medium
prominent light olive brown (25Y 5/6) mottles; massive; friable;
violent effervescence; moderately alkaline; clear smooth boundary.

IIC2g—30 to 60 inches; grayish brown (10YR 5/2) silt loam and very
fine sand; many medium prominent yellowish brown (10YR 5/8 and
5/6) mottles; massive; friable; violent effervescence; moderately al-
kaline.

The thickness of the solum ranges from 17 to 23 inches. Reaction in
the solum is neutral to moderately alkaline. The mollic epipedon ranges
from 9 to 12 inches in thickness.

The Bg horizon has hue of 10YR, 2.5Y, and 5Y and value of 5 to 7. It
is dominantly silt loam or silty clay loam but in places is sandy loam,
loam, or very fine sandy loam.

The C horizon has hue of 7.5YR, 10YR, 25Y, or 5Y; value of 4 to 7;
and chroma of 1 to 8. The IIC horizon is stratified very fine sand, silt
loam, sandy loam, loam, or silty clay loam. The substratum is mildly to
moderately alkaline.

Pipestone series

The Pipestone series consists of somewhat poorly
drained soils that are rapidly permeable or rapidly perme-
able over moderately slowly or slowly permeable. These
soils formed in sandy deposits on beach ridges and lake
and outwash plains. Slopes are 0 to 3 percent.

Pipestone soils are commonly adjacent to Covert, King-
sville, and Kinross soils. Covert soils occupy the higher
areas on ridges and knolls and are moderately well
drained. Kingsville and Kinross soils are in shallow
depressions and drainageways and are poorly drained.
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Typical pedon of Pipestone sand, 0 to 3 percent slopes,
1,300 feet north and 300 feet west of southeast corner
sec. 34, T.16 N, R. 1 W,

A1—0 to 2 inches; black (10YR 2/1) sand; weak fine granular structure;
very friable; many fine and few medium roots; very strongly acid;
abrupt smooth boundary.

A2—2 to 6 inches; grayish brown (10YR 5/2) sand; few fine prominent
yellowish brown (10YR 5/6) mottles; weak fine granular structure;
very friable; common fine and few medium roots; very strongly

" acid; abrupt irregular boundary.

B2ir—6 to 13 inches; yellowish brown (10YR 5/6) sand; common fine
prominent yellowish red (5YR 4/8) and common medium prominent
reddish brown (5YR 4/4) mottles; weak medium subangular blocky
structure; very friable; common fine and few medium roots; very
strongly acid; gradual wavy boundary.

B22ir—13 to 18 inches; yellowish brown (10YR 5/8) sand; common few
prominent dark brown (7.5YR 4/4) mottles; weak medium subangu-
lar blocky structure; very friable; few fine roots; strongly acid;
gradual wavy boundary.

- B3—18 to 24 inches; brownish yellow (10YR 6/6) sand; common fine
prominent yellowish red (5YR 4/8) mottles; single grained; loose;
few fine roots; strongly acid; clear smooth boundary.

Cl1—24 to 38 inches; yellow (10YR 7/6) sand; common fine distinet
strong brown (7.5YR 5/6) mottles; single grained; loose; strongly
acid; abrupt smooth boundary.

C2—38 to 60 inches; brownish yellow (10YR 6/6) sand; many medium
prominent strong brown (7.5YR 5/8) and yellowish red (5YR 5/8)
mottles; single grained; loose; medium acid.

The thickness of the solum ranges from 20 to 42 inches. Reaction
ranges from very strongly acid to slightly acid.

The Al horizon has value of 2 to 4 and chroma of 1 or 2. It is domi-
nantly sand but in places is fine sand. Cultivated pedons have an Ap
horizon. Some undisturbed pedons have a Ol surface layer. The A2
horizon has value of 5 or 6, chroma of 1 or 2, and faint to prominent
mottles. It is sand or fine sand.

The B2ir horizon has hue of 10YR, 7.5YR, or 5YR; value of 2 to 5;
and chroma of 2 to 8. It is sand or fine sand. A few pedons have ort-
stein, up to 50 percent, within the B2ir horizon.

The C horizon has value of 5 to 7 and chroma of 2 to 6. The texture is
sand or fine sand. Reaction ranges from very strongly acid to neutral.
Some pedons have a IIC horizon at a depth of 40 to 60 inches. The IIC
horizon has hue of 7.5YR or 5YR, value of 5 or 6, and chroma of 2 to 4.
The texture is clay loam, loam, or silty clay loam. Reaction is mildly to
moderately alkaline.

Plainfield series

The Plainfield series consists of excessively drained,
rapidly permeable soils on old beach ridges and outwash
and lake plains. These soils formed in sandy material.
Slopes range from 0 to 6 percent.

Plainfield soils are eommonly adjacent to Covert, King-
sville, and Pipestone soils. Covert soils are moderately
well drained, are sandy throughout the pedon, and have
spodic horizons. They are lower on the landscape than
Plainfield soils but in similar positions. Kingsville soils are
poorly drained and are sandy throughout the pedon. They
occupy broad flats, shallow depressions, and
drainageways. Pipestone soils are somewhat poorly
drained, are sandy throughout the pedon, and have spodic
horizons. They are on low knolls, ridges, and side slopes.

Typical pedon of Plainfield sand, 0 to 6 percent slopes,
1,550 feet north and 150 feet west of southeast corner
sec. 34, T.16 N, R. 1 W.

A1—0 to 4 inches; very dark brown (10YR 2/2) sand, dark grayish
brown (10YR 4/2) dry; weak fine granular structure; very friable;
common fine roots; strongly acid; abrupt wavy boundary.

A2—-4 to 6 inches; grayish brown (10YR 5/2) sand; very weak fine
granular structure; very friable; common fine roots; strongly acid;
abrupt wavy boundary.

B2—6 to 20 inches; strong brown (7.5YR 5/6) sand; weak coarse granu-
lar structure; very friable; common fine roots; strongly acid;
gradual wavy boundary.

B3—20 to 25 inches; reddish yellow (7.5YR 6/6) sand; single grained;
loose; few fine roots; strongly acid; abrupt wavy boundary.

C—25 to 60 inches; light yellowish brown (10YR 6/4) sand; single
grained; loose; medium acid.

The thickness of the solum is 24 to 34 inches. Reaction in the solum is
very strongly acid to medium acid. Reaction in the C horizon is strongly
acid to medium acid.

The Al horizon has value of 2, 3, or 4. The A2 horizon has hue of
10YR, value of 5 to 7, and chroma of 0 to 3. The B horizon has hue of
7.5YR or 10YR, value of 4 to 6, and chroma of 4 to 6. The C horizon has
value of 5 or 6 and chroma of 4 to 6.

Poseyville series

The Poseyville series consists of somewhat poorly
drained, rapidly permeable over moderately or moderate-
ly slowly permeable soils on till and lake plains. These
soils formed in sandy material less than 24 inches thick
over loamy glacial till or lacustrine material. Slopes range
from 0 to 4 percent.

Poseyville soils are commonly adjacent to Parkhill,
Pipestone loamy substratum, and Wixom soils. They are
mapped only with Londo soils. Parkhill soils are finer tex-
tured throughout the pedon than Poseyville soils. They
are in narrow drainageways and are poorly drained and
very poorly drained. Pipestone loamy substratum soils
lack argillic horizons and have more than 40 inches of
sand. Wixom soils have spodic horizons and thicker sandy
deposits. Londo soils are loamy throughout.

Typical pedon of Peseyville loamy sand in an area of
Poseyville-Londo complex, 0 to 4 percent slopes, 2,200
feet east and 200 feet north of southwest corner sec. 32,
T.16 N, R.2 W. ’

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) loamy sand,
gray (10YR 5/1) dry; moderate fine granular structure; very friable;
many fine roots; neutral; abrupt smooth boundary.

A2—9 to 16 inches; brown (10YR 5/3) sand; many coarse distinct yel-
lowish brown (10YR 5/6) mottles; single grained; loose; many fine
roots; neutral; abrupt smooth boundary.

B21t—16 to 21 inches; yellowish brown (10YR 5/4) sandy loam; common
medium distinet grayish brown (10YR 5/2) mottles; weak medium
angular blocky structure; friable; common fine roots; mildly al-
kaline; gradual wavy boundary.

B22t—21 to 23 inches; brown (10YR 4/3) sandy loam; common medium
distinet grayish brown (10YR 5/2), brownish yellow (10YR 6/8), and
yellowish brown (10YR 5/6) mottles; moderate coarse platy struc-
ture parting to moderate fine angular blocky; friable; few fine
roots; mildly alkaline; abrupt wavy boundary.

IIC—23 to 60 inches; gray (10YR 5/1) loam; moderate medium
prominent yellowish brown (10YR 5/8) and moderate medium faint
grayish brown (10YR 5/2) mottles; moderate medium angular
blocky structure; firm; slight effervescence; moderately alkaline.

The thickness of the solum and the depth to free carbonates range
from 16 to 24 inches. The solum ranges from medium acid to mildly al-
kaline. Thickness of the mollic epipedon ranges from 8 to 11 inches.
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The Ap horizon has value of 2 or 3 and chroma of 1 or 2. It is domi-
nantly loamy sand but in places is sand. The A2 horizon has value of 5
or 6 and chroma of 2 or 3. It is loamy sand or sand.

The B2 horizon has value of 4 to 6 and chroma of 2 to 6. It is loamy
sand or sandy loam.

The IIC horizon has value of 4 or 5 and chroma of 1 or 6. Texture is
dominantly loam, but in places is clay loam or silty clay loam. Reaction is
mildly alkaline or moderately alkaline.

Sloan series

The Sloan series consists of very poorly drained,
moderately or moderately slowly permeable soils on flood
plains. These soils formed in recent loamy alluvial materi-
al. Slopes are 0 to 2 percent.

Sloan soils are commonly adjacent to Abscota and
Cohoctah soils. Abscota soils are sandy. They occupy low
knolls, ridges, and flat areas and are moderately well
drained. Cohoctah soils have coarser textured pedons
than Sloan soils. They are in higher areas of the
drainageways and are poorly drained and very poorly
drained.

Typical pedon of Sloan loam, 1,100 feet south and 100
feet east of northwest corner sec. 25, T. 15 N, R. 1 W.

Al1—0 to 12 inches; very dark brown (10YR 2/2) loam, dark gray (10YR
4/1) dry; weak fine granular structure; friable; many fine and medi-
um roots; neutral; abrupt smooth boundary.

B21g—12 to 19 inches; dark gray (10YR 4/1) loam; common medium
distinct dark brown (10YR 4/3) and few medium prominent yel-
lowish brown (10YR 5/6) mottles; weak medium angular blocky
structure parting to weak fine granular; friable; common fine and
medium roots; neutral; gradual wavy boundary.

B22g—19 to 30 inches; gray (10YR 5/1) loam; common medium
prominent dark brown (7.5YR 4/4) mottles; weak medium angular
blocky structure; friable; few fine and medium roots; neutral;
gradual wavy boundary.

B23g—30 to 40 inches; gray (10YR 5/1) clay loam; many medium distinct
brown (10YR 5/3) and many medium prominent yellowish brown
(10YR 5/8) and light yellowish brown (10YR 6/4) mottles; moderate
fine angular blocky structure; firm; mildly alkaline; gradual wavy
boundary.

IIC1g—40 to 51 inches; gray (10YR 5/1) sandy loam; common medium
distinct yellowish brown (10YR 5/4) mottles; weak coarse subangu-
lar blocky structure; friable; 10 percent pebbles and cobbles; slight
effervescence; moderately alkaline; clear wavy boundary.

IIIC2g—51 to 60 inches; grayish brown (10YR 5/2) silty clay loam; com-
mon medium distinet gray (10YR 5/1) and yellowish brown (10YR
5/6) mottles; massive; firm; 10 percent pebbles and cobbles; strong
effervescence; moderately alkaline.

The thickness of the solum ranges from 22 to 40 inches. Reaction in
the solum is neutral to mildly alkaline and in the C horizon neutral to
moderately alkaline. Texture of the surface layer and subsoil is domi-
nantly loam but in places is clay loam. The C horizon is stratified coarse
sandy loam or silty clay loam and other varying textures.

Wauseon series

The Wauseon series consists of poorly drained, rapidly
permeable over very slowly permeable soils on till and
lake plains. These soils formed in 20 to 40 inches of sandy
or loamy material over clayey deposits. Slopes are 0 to 2
percent. The Wauseon soils in this county are taxadjuncts
to the Wauseon series because the mollic epipedon is
thinner than is defined as the range for Mollisols. This

difference, however, does not alter the use or behavior
characteristics of the soils.

Wauseon soils are commonly adjacent to Wixom,
Pipestone loamy substratum, and Belleville soils. Wixom
soils are sandy over loamy, are on low knolls and ridges,
and are somewhat poorly drained. Pipestone loamy sub-
stratum soils have 40 to 60 inches of sand over loamy
deposits. They are on low knolls and ridges and are
somewhat poorly drained. Belleville soils have a coarser
textured pedon than Wauseon soil. They are in low flat
areas.

Typical pedon of Wauseon sandy loam, 2,680 feet south
and 750 feet east of northwest corner sec. 25, T. 15 N, R.
1W. ’

Ap—O to 8 inches; very dark brown (10YR 2/2) sandy loam, dark gray
(10YR 4/1) dry; weak fine granular structure; friable; many fine
roots; neutral; abrupt smooth boundary.

B21g—8 to 16 inches; dark gray (10YR 4/1) sandy loam; black (10YR
2/1) organic stains; weak coarse subangular blocky structure; fria-
ble; many fine roots; neutral; abrupt wavy boundary.

B22g—16 to 35 inches; light olive gray (5Y 6/2) sandy loam; common
medium prominent yellowish brown (10YR 5/6) and grayish brown
(10YR 5/2) mottles; weak medium subangular blocky structure; fria-
ble; neutral; gradual wavy boundary.

IICg—35 to 60 inches; gray (5Y 5/1) and olive (5Y 5/4) silty clay; mas-
sive; very firm; strong effervescence; moderately alkaline.

The thickness of the solum ranges from 30 to 40 inches. The horizons
above the IIC horizon are sandy loam or loamy sand. Reaction is
strongly acid or medium acid. The IIC horizon is silty clay or clay, and
reaction ranges from neutral to moderately alkaline.

The Ap horizon has value of 2 or 3 and chroma of 1 or 2. It is 6 to 9
inches thick. Some pedons have an Al horizon. The B2g horizon has hue
of 10YR or 5Y, value of 3 to 6, and chroma of 1 or 2. The IICg horizon
has hue of 5Y or 10YR and chroma of 1 or 4. Some pedons have thin
lenses of silt, sand, and fine gravel in the substratum.

Wixom series

The Wixom series consists of somewhat poorly drained,
rapidly permeable over moderately slowly permeable soils
on till and lake plains. These soils formed in 20 to 40
inches of sandy material over loamy glacial till or lacus-
trine deposits. Slopes are 0 to 3 percent.

Wixom soils are commonly adjacent to Belleville, Park-
hill, and Pipestone loamy substratum soils. Belleville soils
lack spodic horizons, are in narrow drainageways and
depressions, and are poorly drained and very poorly
drained. Parkhill soils are finer textured than Wixom
soils. They occupy foot slopes and narrow drainageways
and depressions. They are poorly drained and very poorly
drained. Pipestone loamy substratum soils have 40 to 60
inches of sand over loamy deposits. They are on low
knolls and ridges.

Typical pedon of Wixom loamy sand, 0 to 3 percent
slopes, 700 feet south and 260 feet west of northeast
corner sec. 9, T.16 N, R. 1 E.

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) loamy sand,
light brownish gray (10YR 6/2) dry; weak fine granular structure;
very friable; many fine roots; strongly acid; abrupt smooth bounda-

ry.
A2—9 to 14 inches; grayish brown (10YR 5/2) fine sand; single grained;
loose; many fine roots; slightly acid; abrupt wavy boundary.
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B2ir—14 to 22 inches; dark yellowish brown (10YR 4/4) fine sand; few
fine distinct yellowish brown (10YR 5/6 and 5/8) mottles; weak fine
subangular blocky structure; friable; common fine roots; slightly
acid; gradual wavy boundary.

A’2—22 to 29 inches; pale brown (10YR 6/3) fine sand; common medium
distinct yellowish brown (10YR 5/6) and light gray (10YR 7/1) mot-
tles; weak medium subangular blocky structure; very friable; few
fine roots; slightly acid; abrupt wavy boundary.

IIB’2t—29 to 34 inches; brown (7.5YR 4/4) sandy clay loam; few fine
faint pinkish gray (7.5YR 6/2) and common medium distinct strong
brown (7.5YR 5/6 and 5/8) mottles; moderate medium angular
blocky structure; firm; few fine roots; neutral; abrupt smooth boun-
dary.

IIC—34 to 60 inches; reddish brown (5YR 4/4) silty clay loam; common
medium distinct yellowish red (5YR 5/6 and 5/8) and light reddish
brown (5YR 6/4) mottles; massive; firm; slight effervescence;
moderately alkaline.

The thickness of the solum ranges from 24 to 45 inches, and the depth
to the IIB2't horizon ranges from 23 to 40 inches. The sandy part of the
solum ranges from strongly acid to neutral.

The Ap horizon is 7 to 11 inches thick. It has value of 3 or 4 and
chroma of 1 or 2. The A2 horizon has value of 5 to 7 and chroma of 1 or
2. The A horizon is dominantly loamy sand but in places is fine sand or
sand.

The B2 horizon has hue of 10YR or 7.5YR, value of 4 to 6, and chroma
of 3 to 6. It is dominantly fine sand but in places is loamy sand or sand.
Some pedons have a Bl, B3, or Bh horizon. In places the B horizon is 5
to 15 percent ortstein by volume. The A’2 horizon has value of 5 or 6
and chroma of 2 to 4. It is fine sand or sand. The IIB’2t horizon has hue
of 75YR, 10YR, and 5YR; value of 4 or 5; and chroma of 2 to 4. The
texture is dominantly sandy clay loam but in places is silty clay loam,
loam, or clay loam. Reaction is neutral to mildly alkaline.

The IIC horizon has hue of 5YR, 7.5YR, and 10YR; value of 4 to 6;
and chroma of 1 to 4. The texture is dominantly silty clay loam but in
places is clay loam or loam. Reaction is moderately alkaline to mildly al-
kaline. Some pedons have strata of silty clay or clay.

Formation of the soils

The following paragraphs describe the factors of soil
formation and relate them to the formation of soils in
Midland County. They also explain the processes of soil
formation.

Factors of soil formation

Soil forms through the interaction of five major factors:
(D) the physical, chemical, and mineral composition of the
parent material; (2) the climate under which the soil
material has accumulated and existed since accumulation;
(3) the plant and animal life on and in the soil; (4) the re-
lief, or lay of the land; and (5) the length of time the
processes of soil formation have acted on the parent
material (3).

Climate and plant and animal life are the active forces
in soil formation. They slowly change the parent material
into a natural body of soil that has genetically related
layers, called horizons. The effects of climate and plant
and animal life are conditioned by relief. The nature of
the parent material also affects the kind of soil profile
that is formed and, in extreme cases, determines it almost
entirely. Finally, time is needed for changing the parent
material into a soil profile. It may be a long or a short

time, but some time is required for differentiation of soil
horizons. Generally, a long time is needed for the develop-
ment of distinet horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can be
made about the effect of any one factor unless conditions
are specified for the other four. Many of the processes of
soil formation are unknown.

Parent material

Parent material is the unconsolidated mass from which
a soil forms. The parent materials of the soils of Midland
County were deposited by glaciers or by melt water from
the glaciers. Some of these materials were subsequently
reworked and redeposited by water and wind. Parent
material determines the limits of the chemical and
mineralogical composition of the soil. Although the parent
materials are of common glacial origin, their properties
vary greatly, sometimes within small areas, depending on
how the materials were deposited. The dominant parent
materials in Midland County were deposited as outwash
material, lacustrine materials, alluvium, glacial till, and or-
ganic material.

Outwash material is deposited by running water from
melting glaciers. The size of the particles that make up
outwash material varies according to the speed of the
stream that carried them. When the water slows down,
the coarser particles are deposited. Finer particles, such
as very fine sand, silt, and clay, can be carried by slowly
moving water. Qutwash deposits generally consist of
layers of particles of similar size, such as sand, gravel,
and other coarse particles. The Covert soils, for example,
formed in deposits of outwash material.

Lacustrine material is deposited from still, or ponded,
glacial melt water. Because the coarser fragments drop
out of moving water as outwash, only the finer particles,
such as very fine sand, silt, and clay, remain to settle out
in still water. In Midland County, soils formed in lacus-
trine deposits are typically medium textured and
moderately fine textured. Pella soils, for example, formed -
in lacustrine material.

Alluvium is deposited by floodwaters of present
streams in recent time. The texture of this material de-
pends on the speed of the water from which it was
deposited. The alluvium deposited along a swift stream is
coarser textured than that deposited along a slow, slug-
gish stream. Cohoctah and Sloan soils, for example, are al-
luvial soils.

Glacial till is material laid down directly by glaciers
with a minimum of water action. It is a mixture of parti-
cles of different sizes. The small pebbles in glacial till
have sharp corners, indicating that they have not been
worn by water washing. The glacial till is loam, silt loam,
silty clay loam, clay loam, silty clay, or clay. Parkhill soils,
for example, formed in glacial till. Typically they are
medium textured and have well developed structure.
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Organic material is a deposit of plant remains. After
the glaciers withdrew from the area, water was left
standing in depressions in outwash plains, lake plains, and
till plains. As the grasses and sedges growing around the
edges of these lakes died, the plant remains did not
decompose but remained around the edges of the lakes.
Later, water-tolerant trees grew on the areas. As these
trees died, their residue became a part of the organic ac-
cumulation. In this way, the lakes were eventually filled
with organic material and developed into areas of muck.
Adrian soils, for example, formed in organic material.

Plant and animal life

Plants have been the principal organisms influencing
the soils in Midland County. Bacteria, fungi, earthworms,
and the activities of man have also been important. The
chief contribution of plant and animal life is the addition
of organic matter and nitrogen to the soil. The kind of or-
ganic material on and in the soil depends on the kinds of
plants that grew on the soil. The remains of these plants
accumulate on the surface, decay, and eventually become
organic matter. Roots of the plants provide channels for
downward movement of water through the soil and also
add organic matter as they decay. Bacteria in the soil
help to break down the organic matter so that it can be
used by growing plants.

The vegetation in Midland County was mainly decidu-
ous forest. Differences in natural soil drainage and minor
changes in parent material affected the composition of
the forest species.

In general, the moderately well drained upland soils,
such as Menominee soils, were covered mostly with aspen
and red oak. The Oakville soils were covered with scrub
oak. The wet soils were covered mainly with soft maple
and ash. The Kingsville and Kinross soils, which formed
under wet conditions, contain a considerable amount of
organic matter.

Climate

Climate is important in the formation of soils. It deter-
mines the kind of plant and animal life on and in the soil,
and it determines the amount of water available for the
weathering of minerals and the transporting of soil
material. Climate, through its influence on temperatures
in the soil, determines the rate of chemical reaction that
occurs in the soil. These influences are important but af-
fect large areas rather than small areas, such as a county.

The climate in Midland County is temperate continen-
tal. It is presumably similar to the climate that existed
when the soils formed. The soils in Midland County differ
from soils formed in a dry, warm climate or from those
formed in a hot, moist climate. Climate is uniform
throughout the county.

Relief

Relief, or topography, has affected the soils of Midland
County through its influence on natural drainage, erosion,

plant cover, and soil temperature. Slopes range from 0 to
6 percent. There are a few very steep escarpments. Natu-
ral soil drainage ranges from excessively drained on the
ridgetops to very poorly drained in the depressions.

Relief influences the formation of soils by affecting run-
off and drainage. Drainage in turn, through its effect on
aeration of the soil, determines the color of the soil. In
low areas, water is temporarily ponded. Water and air
move freely through soils that are well drained but slowly
through soils that are very poorly drained. In soils that
are well aerated, the iron and aluminum compounds that
give most soils their color are oxidized, and the soils are
brightly colored. Poorly aerated soils are dull gray and
mottled. Plainfield soils are examples of excessively
drained, well aerated soils. Kinross soils are examples of
poorly drained, poorly aerated soils. All formed in similar
parent material.

Time

Time, generally a long time, is needed for development
of distinct horizons from the parent material. Differences
in the length of time that the parent material has been in
place are commonly reflected in the degree of develop-
ment of the soil profile. Some soils develop rapidly, others
slowly.

The soils in Midland County range from young to ma-
ture. The glacial deposits in which many of the soils of
Midland County formed have been exposed to soil-form-
ing factors for a long enough time that distinct horizons
have developed. Some soils forming in recent alluvial
sediments have not been in place long enough for the
development of distinet horizons.

Sloan soils are examples of young soils formed in alluvi-
al material. Parkhill and Bowers soils are more mature.
Horizons are more clearly expressed because a large pro-
portion of the lime has been leached out.

Genesis and morphology

Seil genesis is the process through which soil horizons
develop from the unconsolidated parent material. Soil
morphology is the study of the physical, chemical, and
biological properties of these various soil horizons.

Several processes were involved in the development of
soil horizons in the soils of Midland County: (1) accumula-
tion of organic matter, (2) leaching of lime (calcium car-
bonates) and other bases, (8) reduction and transfer of
iron, and (4) formation and translocation of clay minerals.
In most soils more than one of these processes has been
active in the development of the horizons.

Organic matter accumulates at the surface to form an
Al horizon. The Al horizon is mixed into a plow layer
(Ap) when the soil is plowed. In soils of Midland County,
the surface layer ranges from high to low in organic-
matter content. Kinross soils, for example, have a high or-
ganic-matter content in the surface layer, and Plainfield
soils a low organic-matter content.
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Leaching of carbonates and other bases has occurred in
most of the soils. Soil scientists generally agree that
leaching of bases in soils usually precedes the transloca-
tion of clay minerals. Many of the soils are moderately to
strongly leached. For example, Parkhill soils are leached
of carbonates to a depth of 20 to 45 inches, whereas
Poseyville soils are leached to a depth of only 13 to 24
inches. Differences in the depth of leaching are a result of
time as a soil-forming factor. )

The reduction and transfer of iron, a process called
gleying, is evident in the somewhat poorly drained, poorly
drained, and very poorly drained soils. The gray color in
the subsoil indicates the reduction and loss of iron. Bel-
leville soils are examples of soils in which the gleying and
reduction processes are evident.

Leaching of bases and translocation of clays are among
the more important processes that result in horizon dif-
ferentiation in soils. In some soils the translocation of clay
minerals has contributed to horizon development. Such
soils were probably leached of carbonates and soluble
salts to a considerable extent before translocation of clay
took place. The eluviated, or leached, A2 horizon above
the illuviated B horizon has a platy structure, is lower in
content of clay, and typically is lighter in color. The B
horizon typically has an accumulation of clay (clay films)
in pores and on ped surfaces. The Bowers soil is an exam-
ple of a soil having translocated clays in the form of clay
films accumulated in the B horizon.
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Glossary

ABC soil. A soil having an A, a B, and a C horizon.

AC soil. A soil having only an A and a C horizon. Commonly such soil
formed in recent alluvium or on steep rocky slopes.

Aeration, soil. The exchange of air in soil with air from the atmosphere.
The air in a well aerated soil is similar to that in the atmosphere;
the air in a poorly aerated soil is considerably higher in carbon diox-
ide and lower in oxygen. ’

Aggregate, soil. Many fine particles held in a single mass or cluster.
Natural soil aggregates, such as granules, blocks, or prisms, are
called peds. Clods are aggregates produced by tillage or logging.

Alluvium. Material, such as sand, silt, or clay, deposited on land by
streams.

Area reclaim. An area difficult to reclaim after the removal of soil for
construction and other uses. Revegetation and erosion control are
extremely difficult.

Association, soil. A group of soils geographically associated in a charac-
teristic repeating pattern and defined and delineated as a single
mapping unit.

Available water capacity (available moisture capacity). The capacity
of soils to hold water available for use by most plants. It is com-
monly defined as the difference between the amount of soil water
at field moisture capacity and the amount at wilting point. It is
commonly expressed as inches of water per inch of soil. The capaci-
ty, in inches, in a 60-inch profile or to a limiting layer is expressed

as—
Inches

Very Iow ...ttt Oto3

LLOW et st 3to6

MOAETALE ...t 6to9

High oo More than 9

Base saturation. The degree to which material having base exchange
properties is saturated with exchangeable bases (sum of Ca, Mg,
Na, K), expressed as a percentage of the exchange capacity.

Bedding planes. Fine stratifications, less than 5 millimeters thiek, in un-
consolidated alluvial, eolian, lacustrine, or marine sediments.

Bisequum. Two sequences of soil horizons, each of which consists of an
illuvial horizon and the overlying eluvial horizons.

Blowout. A shallow depression from which all or most of the soil
material has been removed by wind. A blowout has a flat or irregu-
lar floor formed by a resistant layer or by an accumulation of peb-
bles or cobbles. In some blowouts the water table is exposed.

Bottom land. The normal flood plain of a stream, subject to frequent
flooding.

Boulders. Rock fragments larger than 2 feet (60 centimeters) in diame-
ter.

Calcareous soil. A soil containing enough calcium carbonate (commonly
with magnesium carbonate) to effervesce (fizz) visibly when treated
with cold, dilute hydrochloric acid. A soil having measurable
amounts of calcium carbonate or magnesium carbonate.

Capillary water. Water held as a film around soil particles and in tiny
spaces between particles. Surface tension is the adhesive force that
holds capillary water in the soil.

Catena. A sequence, or “chain,” of soils on a landscape that formed in
similar kinds of parent material but have different characteristics
as a result of differences in relief and drainage.

Cation. An ion carrying a positive charge of electricity. The common
soil cations are caleium, potassium, magnesium, sodium, and
hydrogen.

Cation-exchange capacity. The total amount of exchangeable cations
that can be held by the soil, expressed in terms of milliequivalents
per 100 grams of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to soils, is synonymous with base-
exchange capacity, but is more precise in meaning.

Chiseling. Tillage with an implement having one or more soil-penetrat-
ing points that loosen the subsoil and bring clods to the surface. A
form of emergency tillage to control soil blowing.

Clay. As a soil separate, the mineral soil particles less than 0.002 mil-
limeter in diameter. As a soil textural class, soil material that is 40
percent or more clay, less than 45 percent sand, and less than 40
percent silt.

Clay film. A thin coating of oriented clay on the surface of a soil ag-
gregate or lining pores or root channels. Synonyms: clay coat, clay
skin.

Claypan. A slowly permeable soil horizon that contains much more clay
than the horizons above it. A claypan is commonly hard when dry
and plastie or stiff when wet.
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Climax vegetation. The stabilized plant community on a particular site.
The plant cover reproduces itself and does not change so long as
the environment remains the same.

Coarse fragments. Mineral or rock particles up to 3 inches (2 millime-
ters to 7.5 centimeters) in diameter.

Coarse textured (light textured) soil. Sand or loamy sand.

Cobblestone (or cobble). A rounded or partly rounded fragment of rock
3 to 10 inches (7.5 to 25 centimeters) in diameter.

Complex slope. Irregular or variable slope. Planning or constructing
terraces, diversions, and other water-control measures is difficult.

Complex, soil. A map unit of two or more kinds of soil occurring in
such an intricate pattern that they cannot be shown separately on a
soil map at the selected scale of mapping and publication.

Compressible. Excessive decrease in volume of soft soil under load.

Congeliturbate. Soil material disturbed by frost action.

Concretions. Grains, pellets, or nodules of various sizes, shapes, and
colors consisting of concentrated compounds or cemented soil
grains. The composition of most concretions is unlike that of the
surrounding soil. Calcium carbonate and iron oxide are common
compounds in coneretions.

Consistence, soil. The feel of the soil and the ease with which a lump
can be crushed by the fingers. Terms commonly used to describe
consistence are—

Loose.—Noncoherent when dry or moist; does not hold together in a
mass.

Friable—When moist,. crushes easily under gentle pressure
between thumb and forefinger and can be pressed together into a
lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is 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 materi-
al.

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; little affected by moistening.

Control section. The part of the soil on which classification is based.
The thickness varies among different kinds of soil, but for many it
is 40 or 80 inches (1 or 2 meters).

Corrosive. High risk of corrosion to uncoated steel or deterioration of
concrete.

Cover crop. A close-growing crop grown primarily to improve and pro-
tect the soil between periods of regular crop production, or a crop
grown between trees and vines in orchards and vineyards.

Cutbanks cave. Unstable walls of cuts made by earthmoving equipment.
The soil sloughs easily.

Diversion (or diversion terrace). A ridge of earth, generally a terrace,
built to protect downslope areas by diverting runoff from its natu-
ral course.

Drainage class (natural). Refers to the frequency and duration of
periods of saturation or partial saturation during seil formation, as
opposed to altered drainage, which is commonly the result of artifi-
cial drainage or irrigation but may be caused by the sudden deepen-
ing of channels or the blocking of drainage outlets. Seven classes of
natural soil drainage are recognized:

Excessively drained.—Water is removed from the soil very rapidly.
Excessively drained soils are commonly very coarse textured, rocky,
or shallow. Some are steep. All are free of the mottling related to
wetness.

Somewhat excessively drained.—Water is removed from the soil
rapidly. Many somewhat excessively drained soils are sandy and
rapidly pervious. Some are shallow. Some are so steep that much of
the water they receive is lost as runoff. All are free of the mottling
related to wetness.

Well drained.—Water is removed from the soil readily, but not
rapidly. It is available to plants throughout most of the growing

season, and wetness does not inhibit growth of roots for significant
periods during most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of mottling.
Moderately well drained.—Water is removed from the soil
somewhat slowly during some periods. Moderately well drained soils
are wet for only a short time during the growing season, but
periodically for long enough that most mesophytic crops are af-
fected. They commonly have a slowly pervious layer within or
directly below the solum, or periodically receive high rainfall, or
both.

Somewhat poorly drained.—Water is removed slowly enough that
the soil is wet for significant periods during the growing season.
Wetness markedly restricts the growth of mesophytic crops unless
artificial drainage is provided. Somewhat poorly drained soils com-
monly have a slowly pervious layer, a high water table, additional
water from seepage, nearly continuous rainfall, or a combination of
these.

Poorly drained.—Water is removed so slowly that the soil is satu-
rated periodically during the growing season or remains wet for
long periods. Free water is commonly at or near the surface for
long enough during the growing season that most mesophytic crops
cannot be grown unless the soil is artificially drained. The soil is not
continuously saturated in layers directly below plow depth. Poor
drainage results from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rainfall, or a combina-
tion of these.

Very poorly drained.—Water is removed from the soil so slowly
that free water remains at or on the surface during most of the
growing season. Unless the soil is artificially drained, most
mesophytic crops cannot be grown. Very poorly drained soils are
commonly level or depressed and are frequently ponded. Yet, where
rainfall is high and nearly continuous, they can have moderate or
high slope gradients, as for example in “hillpeats” and “climatic
moors.”

Drainage, surface. Runoff, or strface flow of water, from an area.

Eluviation. The movement of material in true solution or colloidal
suspension from one place to another within the soil. Soil horizons
that have lost material through eluviation are eluvial; those that
have received material are illuvial.

Eolian soil material. Earthy parent material accumulated through wind
action; commonly refers to sandy material in dunes or to loess in
blankets on the surface.

Erosion. The wearing away of the land surface by running water, wind,
ice, or other geologic agents and by such processes as gravitational
creep.

Erosion (geologic). Erosion caused by geologic processes acting over
long geologic periods and resulting in the wearing away of moun-
tains and the building up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.

Erosion (accelerated). Erosion much more rapid than geologic ero-
sion, mainly as a result of the activities of man or other animals or
of a catastrophe in nature, for example, fire, that exposes a bare
surface.

Excess fines. Excess silt and clay. The soil does not provide a source of
gravel or sand for construction purposes. )

Fallow. Cropland left idle in order to restore productivity through accu-
mulation of moisture. Summer fallow is common in regions of
limited rainfall where cereal grains are grown. The soil is tilled for
at least one growing season for weed control and decomposition of
plant residue.

Fast intake. The rapid movement of water into the soil.

Favorable. Favorable soil features for the specified use.

Fertility, soil. The quality that enables a soil to provide plant nutrients,
in adequate amounts and in proper balance, for the growth of
specified plants when light, moisture, temperature, tilth, and other
growth factors are favorable.

Field moisture capacity. The moisture content of a soil, expressed as a
percentage of the ovendry weight, after the gravitational, or free,
water has drained away; the field moisture content 2 or 38 days
after a soaking rain; also called normal field capacity, normal
motisture capacity, or capillary capacity.



MIDLAND COUNTY, MICHIGAN 45

Fibric soil material (peat). The least decomposed of all organic soil
material. Peat contains a large amount of well preserved fiber that
is readily identifiable according to botanical origin. Peat has the
lowest bulk density and the highest water content at saturation of
all organic soil material.

Fine textured (heavy textured) soil. Sandy clay, silty clay, and clay.

First bottom. The normal flood plain of a stream, subject to frequent or
occasional flooding.

Flooding. The temporary covering of soil with water from overflowing
streams, runoff from adjacent slopes, and tides. Frequency, dura-
tion, and probable dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but possible under
unusual weather conditions; occasional that it occurs on an average
of once or less in 2 years; and frequent that it occurs on an average
of more than once in 2 years. Duration is expressed as very brief if
less than 2 days, brief if 2 to 7 days, and long if more than 7 days.
Probable dates are expressed in months; November-May, for exam-
ple, means that flooding can occur during the period November
through May. Water standing for short periods after rainfall or
commonly covering swamps and marshes is not considered flooding.

Flood plain. A nearly level alluvial plain that borders a stream and is
subject to flooding unless protected artificially.

Foot slope. The inclined surface at the base of a hill.

Forage. Plant material used as feed by domestic animals. Forage can be
grazed or cut for hay.

Forb. Any herbaceous plant not a grass or a sedge.

Frost action. Freezing and thawing of soil moisture. Frost action can
damage structures and plant roots.

Genesis, soil. The mode of origin of the soil. Refers especially to the
processes or soil-forming factors responsible for the formation of
the solum, or true soil, from the unconsolidated parent material.

Glacial drift (geology). Pulverized and other rock material transported
by glacial ice and then deposited. Also the assorted and unassorted
material deposited by streams flowing from glaciers.

Glacial outwash (geology). Gravel, sand, and silt, commonly stratified,
deposited by melt water as it flows from glacial ice.

Glacial till (geology). Unassorted, nonstratified glacial drift consisting
of clay, silt, sand. and boulders transported and deposited by glacial
ice.

Glaciofluvial deposits (geology). Material moved by glaciers and sub-
sequently sorted and deposited by streams flowing from the melt-
ing ice. The deposits are stratified and occur as kames, eskers,
deltas, and outwash plains.

Glaciolacustrine deposits. Material ranging from fine clay to sand
derived from glaciers and deposited in glacial lakes by water
originating mainly from the melting of glacial ice. Many are inter-
bedded or laminated.

Gleyed soil. A soil having one or more neutral gray horizons as a result
of waterlogging and lack of oxygen. The term “gleyed” also
designates gray horizons and horizons having yellow and gray mot-
tles as a result of intermittent waterlogging.

Graded stripcropping. Growing crops in strips that grade toward a pro-
tected waterway.

Grassed waterway. A natural or constructed waterway, typically broad
and shallow, seeded to grass as protection against erosion. Conducts
surface water away from cropland.

Gravel. Rounded or angular fragments of rock up to 3 inches (2 millime-
ters to 7.5 centimeters) in diameter. An individual piece is a pebble.

Gravelly soil material. Material from 15 to 50 percent, by volume,
rounded or angular rock fragmerits, not prominently flattened, up to
3 inches (7.5 centimeters) in diameter.

Green manure (agronomy). A soil-improving crop grown to be plowed
under in an early stage of maturity or soon after maturity.

Ground water (geology). Water filling all the unblocked pores of under-
lying material below the water table, which is the upper limit of
saturation.

Gully. A miniature valley with steep sides cut by running water and
through which water ordinarily runs only after rainfall. The distinc-
tion between a gully and a rill is one of depth. A gully generally is
an obstacle to farm machinery and is too deep to be obliterated by

ordinary tillage; a rill is of lesser depth and can be smoothed over
by ordinary tillage.

Habitat. The natural abode of a plant or animal; refers to the kind of
environment in which a plant or animal normally lives, as opposed
to the range or geographical distribution.

Hardpan. A hardened or cemented soil horizon, or layer. The soil
material is sandy, loamy, or clayey and is cemented by iron oxide,
silica, calcium carbonate, or other substance.

Hemic soil material (mucky peat). Organic soil material intermediate
in degree of decomposition between the less decomposed fibric and
the more decomposed sapric material.

Horizon, soil. A layer of soil, approximately parallel to the surface, hav-
ing distinct characteristics produced by soil-forming processes. The
major horizons of mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying plant residue, at
the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming at or near the
surface, in which an accumulation of humified organic matter is
mixed with the mineral material. Also, a plowed surface horizon
most of which was originally part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual concentration of
sand and silt high in content of resistant minerals as a result of the
loss of silicate clay, iron, aluminum, or a combination of these.

B horizon.—The mineral horizon below an A horizon. The B horizon
is in part a layer of change from the overlying A to the underlying
C horizon. The B horizon also has distinctive characteristics caused
(1) by accumulation of clay, sesquioxides, humus, or a combination
of these; (2) by prismatic or blocky structure; (3) by redder or
browner colors than those in the A horizon; or (4) by a combination
of these. The combined A and B horizons are generally called the
solum, or true soil. If a soil lacks a B horizon, the A horizon alone is
the solum.

C horizon.—The mineral horizon or layer, excluding indurated
bedrock, that is little affected by soil-forming processes and does
not have the properties typical of the A or B horizon. The material
of a C horizon may be .either like or unlike that from which the
solum is presumed to have formed. If the material is known to
differ from that in the solum, the Roman numeral II precedes the
letter C.

R layer.—Consolidated rock beneath the soil. The rock commonly
underlies a C horizon, but can be directly below an A or a B
horizon.

Hummocky. Refers to a landscape of hillocks, separated by low sags,
having sharply rounded tops and steep sides. Hummocky relief
resembles rolling or undulating relief, but the tops of ridges are
narrower and the sides are shorter and less even.

Humus. The well decomposed, more or less stable part of the organic
matter in mineral soils.

Hydrologic soil groups. Refers to soils grouped according to their ru-
noff-producing characteristics. The chief consideration is the in-
herent capacity of soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are not considered, but are
separate factors in predicting runoff. Soils are assigned to four
groups. In group A are soils having a high infiltration rate when
thoroughly wet and having a low runoff potential. They are mainly
deep, well drained, and sandy or gravelly. In group D, at the other
extreme, are soils having a very slow infiltration rate and thus a
high runoff potential. They have a claypan or clay layer at or near
the surface; have a permanent high water table, or are shallow over
nearly impervious bedrock or other material. A soil is assigned to
two hydrologlc groups if part of the acreage is artificially drained
and part is undrained.

Impervious soil. A soil through w}uch water, air, or roots penetrate
slowly or not at all. No soil is absolutely impervious to air and
water all the time.

Infiltration. The downward entry of water into the immediate surface
of soil or other material, as contrasted with percolation, which is

- movement of water through soil layers or material.

Infiltration capacity. The maximum rate at which water can infiltrate

into a soil under a given set of conditions.
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Infiltration rate. The rate at which water penetrates the surface of the
soil at any given instant, usually expressed in inches per hour. The
rate can be limited by the infiltration capacity of the soil or the rate
at which water is applied at the surface.

Irrigation. Application of water to soils to assist in production of crops.
Methods of irrigation are—

Border.—Water is applied at the upper end of a strip in which the
lateral flow of water is controlled by small earth ridges called
border dikes, or borders.

Corrugation.—Water is applied to small, closely spaced furrows or
ditches in fields of close-growing crops or in orchards so that it
flows in only one direction.

Sprinkler.—Water is sprayed over the soil surface through pipes or
nozzles from a pressure system.

Lacustrine deposit (geology). Material deposited in lake water and ex-
posed when the water level is lowered or the elevation of the land
is raised.

Large stones. Rock fragments 10 inches (25 centimeters) or more
across. Large stones adversely affect the specified use.

Leaching. The removal of soluble material from soil or other material
by percolating water.

Light textured soil. Sand and loamy sand.

Liquid limit. The moisture content at which the soil passes from a
plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per-
cent silt particles, and less than 52 percent sand particles.

Loess. Fine grained material, dominantly of silt-sized particles,
deposited by wind.

Low strength. Inadequate strength for supporting loads.

Medium textured soil. Very fine sandy loam, loam, silt loam, or silt.

Mineral soil. Soil that is mainly mineral material and low in organic
material. Its bulk density is greater than that of organic soil.

Minimum tillage. Only the tillage essential to crop production and
prevention of soil damage.

Miscellaneous areas. Areas that have little or no natural soil, are too
nearly inaccessible for orderly examination, or cannot otherwise be
feasibly classified.

Moderately coarse textured (moderately light textured) soil. Sandy
loam and fine sandy loam.

Moderately fine textured (moderately heavy textured) soil. Clay loam,
sandy clay loam, and silty clay loam.

Moraine (geology). An accumulation of earth, stones, and other debris
deposited by a glacier. Types are terminal, lateral, medial, and
ground.

Morphology, soil. The physical makeup of the soil, including the tex-
ture, structure, porosity, consistence, color, and other physical,
mineral, and biological properties of the various horizons, and the
thickness and arrangement of those horizons in the soil profile.

Mottling, soil. Irregular spots of different colors that vary in number
and size. Mottling generally indicates poor aeration and impeded
drainage. Descriptive terms are as follows: abundance—few, com-
mon, and many; size—fine, medium, and coarse; and con-
trast—rfaint, distinct, and prominent. The size measurements are of
the diameter along the greatest dimension. Fine indicates less than
5 millimeters (about 0.2 inch); mediwm, from 5 to 15 millimeters
(about 0.2 to 0.6 inch); and coarse more than 15 millimeters (about
0.6 inch).

Muck. Dark colored, finely divided, well decomposed organic soil materi-
al mixed with mineral soil material. The content of organic matter is
more than 20 percent.

Munsell notation. A designation of color by degrees of the three single
variables—hue, value, and chroma. For example, a notation of 10YR
6/4 is a color of 10YR hue, value of 6, and chroma of 4.

Neutral soil. A soil having a pH value between 6.6 and 7.3.

Nutrient, plant. Any element taken in by a plant, essential to its
growth, and used by it in the production of food and tissue. Plant
nutrients are nitrogen, phosphorus, potassiim, calcium, magnesium,
sulfur, iron, manganese, copper, boron, zine, and perhaps other ele-
ments obtained from the soil; and carbon, hydrogen, and oxygen ob-
tained largely from the air and water.

OQutwash, glacial. Stratified sand and gravel produced by glaciers and
carried, sorted, and deposited by water that originated mainly from
the melting of glacial ice. Glacial outwash is commonly in valleys on
landforms known as valley trains, outwash terraces, eskers, kame
terraces, kames, outwash fans, or deltas.

Outwash plain. A landform of mainly sandy or coarse textured material
of glaciofluvial origin. An outwash plain is commonly smooth; where
pitted, it is generally low in relief.

Pan. A compact, dense layer in a soil. A pan impedes the movement of
water and the growth of roots. The word “pan” is commonly com-
bined with other words that more explicitly indicate the nature of
the layer; for example, hardpan, fragipan, claypan, plowpan, and
traffic pan.

Parent material. The great variety of unconsolidated organic and
mineral material in which soil forms. Consolidated bedrock is not
yet parent material by this concept.

Peat. Unconsolidated material, largely undecomposed organic matter,
that has accumulated under excess moisture.

Ped. An individual natural soil aggregate, such as a granule, a prism, or
a block.

Pedon. The smallest volume that can be called “a soil.” A pedon is three
dimensional and large enough to permit study of all horizons. Its
area ranges from about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the soil.

Percolation. The downward movement of water through the soil.

Percs slowly. The slow movement of water through the soil adversely
affecting the specified use.

Permeability. The quality that enables the soil to transmit water or air,
measured as the number of inches per hour that water moves
through the soil. Terms describing permeability are very slow (less
than 0.06 inch), slow (0.06 to 0.20 inch), moderately slow (0.2 to 0.6
inch), moderate (0.6 to 2.0 inches), moderately rapid (2.0 to 6.0
inches), rapid (6.0 to 20 inches), and very rapid (more than 20
inches).

Phase, soil. A subdivision of a soil series or other unit in the soil clas-
sification system based on differences in the soil that affect its
management. A soil series, for example, may be divided into phases
on the basis of differences in slope, stoniness, thickness, or some
other characteristic that affects management. These differences are
too small to justify separate series.

pH value. (See Reaction, soil). A numerical designation of acidity and al-
kalinity in soil.

Piping. Moving water forms subsurface tunnels or pipelike cavities in
the soil.

Plasticity index. The numerical difference between the liquid limit and
the plastic limit; the range of moisture content within which the soil
remains plastic.

Plastic limit. The moisture content at which a soil changes from a
semisolid to a plastic state.

Plowpan. A compacted layer formed in the soil directly below the
plowed layer.

Polypedon. A volume of soil having properties within the limits of a soil
series, the lowest and most homogeneous category of soil taxonomy.
A “soil individual.”

Poorly graded. Refers to soil material consisting mainly of particles of
nearly the same size. Because there is little difference in size of the
particles, density can be increased only slightly by compaction.

Poor outlets. Surface or subsurface drainage outlets difficult or expen-
sive to install.

Productivity (soil). The capability of a “scil for producing a specified
plant or sequence of plants under a specified system of manage-
ment. Productivity is measured in terms of output, or harvest, in
relation to input.

Profile, soil. A vertical section of the soil extending through all its
horizons and into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in
pH values. A soil that tests to pH 7.0 is described as precisely
neutral in reaction because it is neither acid nor alkaline. The
degree of acidity or alkalinity is expressed as—
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pH
Extremely acid .......ccooeeveeeveieniiereeieeseeeees Below 4.5
Very strongly acid.......cccooeoennnevccnnnncniie 4.5 to 5.0
Strongly acid ..5.1to 55
Medium acid ......coovmcercveiireneicceccsee e 5.6 to 6.0
Slightly acid .......... et 6.1 to 6.5
Neutral......inrr e e 6.6 to 7.3
Mildly alkaline ........... 74t0 78
Moderately alkaline .79 to 84
Strongly alkaline ..........ccocccoovevennirenesnnceenenen 85 to 9.0
Very strongly alkaline.............................. 9.1 and higher

Regolith. The unconsolidated mantle of weathered rock and soil materi-
al on the earth’s surface; the loose earth material above the solid
rock. Soil scientists regard as soil only the part of the regolith that
is modified by organisms and other soil-building forces. Most en-
gineers describe the whole regolith, even to a great depth, as “soil.”

Relief. The elevations or inequalities of a land surface, considered col-
lectively.

Rock fragments. Rock or mineral fragments having a diameter of 2 mil-
limeters or more; for example, pebbles, cobbles, stones, and boul-
ders.

Rooting depth. Shallow root zone. The soil is shallow over a layer that
greatly restricts roots. See Root zone.

Root zone. The part of the soil that can be penetrated by plant roots.

Runoff. The precipitation discharged in stream channels from a
drainage area. The water that flows off the land surface without
sinking in is called surface runoff; that which enters the ground be-
fore reaching surface streams is called ground-water runoff or
seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral fragments from 0.05
millimeter to 2.0 millimeters in diameter. Most sand grains consist
of quartz. As a soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Sapric soil material (muck). The most highly decomposed of all organic
soil material. Muck has the least amount of plant fiber, the highest
bulk density, and the lowest water content at saturation of all or-
ganic soil material.

Seepage. The rapid movement of water through the soil. Seepage adver-
sely affects the specified use.

Sequum. A sequence consisting of an illuvial horizon and the overlying
eluvial horizon.

Series, soil. A group of soils, formed from a particular type of parent
material, having horizons that, except for the texture of the A or
surface horizon, are similar in all profile characteristics and in ar-
rangement in the soil profile. Among these characteristics are color,
texture, structure, reaction, consistence, and mineralogical and

. chemical composition.

Sheet erosion. The removal of a fairly uniform layer of soil material
from the land surface by the action of rainfall and runoff water.
Shrink-swell. The shrinking of seoil when dry and the swelling when
wet. Shrinking and swelling can damage roads, dams, building foun-

dations, and other structures. It can also damage plant roots.

Silica. A combination of silicon and oxygen. The mineral form is called
quartz.

Silica-alumina ratio. The molecular ratio of silica to alumina in soil,
clay, or any alumino-silicate mineral.

Silica-sesquioxide ratio. The ratic of the number of molecules of silica
to the number of molecules of alumina and iron oxide. The more
highly weathered soils or their clay fractions in warm-temperate,
humid regions, and especially those in the tropics, generally have a
low ratio.

Silt. As a soil separate, individual mineral particles that range in diame-
ter from the upper limit of clay (0.002 millimeter) to the lower limit
of very fine sand (0.05 millimeter). As a soil textural class, soil that
is 80 percent or more silt and less than 12 percent clay.

Site index. A designation of the quality of a forest site based on the
height of the dominant stand at an arbitrarily chosen age. For ex-
ample, if the average height attained by dominant and codominant
trees in a fully stocked stand at the age of 50 years is 75 feet, the
site index is 75 feet.

Slope. The inclination of the land surface from the horizontal. Percent-
age of slope is the vertical distance divided by horizontal distance,
then muitiplied by 100. Thus, a slope of 20 percent is a drop of 20
feet in 100 feet of horizontal distance.

Slow intake. The slow movement of water into the soil.

Slow refill. The slow filling of ponds, resulting from restricted permea-
bility in the soil.

Small stones. Rock fragments 8 to 10 inches (7.5 to 25 centimeters) in
diameter. Small stones adversely affect the specified use.

Soil. A natural, three-dimensional body at the earth’s surface that is
capable of supporting plants and has properties resulting from the
integrated effect of climate and living matter acting on earthy
parent material, as conditioned by relief over periods of time.

Soil separates. Mineral particles less than 2 millimeters in equivalent
diameter and ranging between specified size limits. The names and
sizes of separates recognized in the United States are as follows:
very coarse sand (2.0 millimeters to 1.0 millimeter); coarse sand (1.0
to 0.5 millimeter); medium sand (0.5 to 0.25 millimeter); fine sand
(025 to 0.10 millimeter); very fine sand (0.10 to 0.05 millimeter); silt
(0.05 to 0.002 millimeter); and clay (less than 0.002 millimeter).

Solum. The upper part of a soil profile, above the C horizon, in which
the processes of soil formation are active. The solum in mature soil
consists of the A and B horizons. Generally, the characteristics of
the material in these horizons are unlike those of the underlying
material. The living roots and other plant and animal life charac-
teristics of the soil are largely confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeters) in diame-
ter.

Stony. Refers to a soil containing stones in numbers that interfere with
or prevent tillage.

Stratified. Arranged in strata, or layers. The term refers to geologic
material. Layers in soils that result from the processes of soil for-
mation are called horizons; those inherited from the parent material
are called strata. )

Stripcropping. Growing crops in a systematic arrangement of strips or
bands which provide vegetative barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil particles into com-
pound particles or aggregates that are separated from adjoining ag-
gregates. The principal forms of soil structure ' are—platy
(laminated), prismatic (vertical axis of aggregates longer than
horizontal), columnar (prisms with rounded tops), blocky (angular
or subangular), and granular. Structureless soils are either single
grained (each grain by itself, as in dune sand) or massive (the parti-
cles adhering without any regular cleavage, as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the soil, or partly
worked into the soil, to provide protection from soil blowing and
water erosion after harvest, during preparation of a seedbed for the
next crop, and during the early growing period of the new crop.

Subsoil. Technically, the B horizon; roughly, the part of the solum below
plow depth.

Subsoiling. Tilling a soil below normal plow depth, ordinarily to shatter
a hardpan or claypan.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally refers to a
leached horizon lighter in color and lower in content of organic
matter than the overlying surface layer.

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un-
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen-
timeters). Frequently designated as the “plow layer,” or the “Ap
horizon.”

Taxadjuncts. Soils that cannot be classified in a series recognized in the
classification system. Such soils are named for a series they
strongly resemble and are designated as taxadjuncts to that series
because they differ in ways too small to be of consequence in in-
terpreting their use or management.

Terrace. An embankment, or ridge, constructed across sloping soils on
the contour or at a slight angle to the contour. The terrace inter-
cepts surface runoff so that it can soak into the soil or flow slowly
to a prepared outlet without harm. A terrace in a field is generally
built so that the field can be farmed. A terrace intended mainly for
drainage has a deep channel that is maintained in permanent sod.
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Terrace (geologic). An old alluvial plain, ordinarily flat or undulating,
bordering a river, a lake, or the sea. A stream terrace is frequently
called a second bottom, in contrast with a flood plain, and is seldom
subject to overflow. A marine terrace, generally wide, was
deposited by the sea.

Texture, soil. The relative proportions of sand, silt, and clay particles in
a mass of soil. The basic textural classes, in order of increasing pro-
portion of fine particles, are sand, loamy sand, sandy loam, loam,
stlt, stlt loam, 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.”

Thin layer. Otherwise suitable soil material too thin for the specified
use.

Till plain. An extensive flat to undulating area underlain by glacial till.

Tilth, soil. The condition of the soil, especially the soil structure, as re-
lated to the growth of plants. Good tilth refers to the friable state
and is associated with high noncapillary porosity and stable struc-
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif-
ficult to till.

Toe slope. The outermost inclined surface at the base of a hill; part of a
foot slope.

Topsoil (engineering). Presumably a fertile soil or soil material, or one
that responds to fertilization, ordinarily rich in organic matter, used
to topdress roadbanks, lawns, and gardens.

Trace elements. The chemical elements in soils, in only extremely small
amounts, essential to plant growth. Examples are zine, cobalt, man-
ganese, copper, and iron.

Upland (geology). Land at a higher elevation, in general, than the alluvi-
al plain or stream terrace; land above the lowlands along streams.

Unstable fill. Risk of caving or sloughing in banks of fill material.

Variant, soil. A soil having properties sufficiently different from those
of other known soils to justify a new series name, but the limited

geographic soil area does not justify creation of a new series.

Variegation. Refers to patterns of contrasting colors assumed to be in-
herited from the parent material rather than to be the result of
poor drainage.

Varve. A sedimentary layer or a lamina or sequence of laminae
deposited in a body of still water within 1 year; specifically, a thin
pair of graded glaciolacustrine layers seasonally deposited, usually
by melt water streams, in a glacial lake or other body of still water
in front of a glacier.

Water table. The upper limit of the soil or underlying rock material that
is wholly saturated with water.

Water table, apparent. A thick zone of free water in the soil. An ap-
parent water table is indicated by the level at which water stands
in an uncased borehole after adequate time is allowed for adjust-
ment in the surrounding soil.

Water table, artesian. A water table under hydrostatic head,
generally beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uncased borehole.

Water table, perched. A water table standing above an unsaturated
zone. In places an upper, or perched, water table is separated from
a lower one by a dry zone.

Weathering. All physical and chemical changes produced in rocks or
other deposits at or near the earth’s surface by atmospheric agents.
These changes result in disintegration and decomposition of the
material.

Well graded. Refers to a soil or soil material consisting of particles well
distributed over a wide range in size or diameter. Such a soil nor-
mally can be easily increased in density and bearing properties by
compaction. Contrasts with poorly graded soil.

Wilting point (or permanent wilting point). The moisture content of
soil, on an ovendry basis, at which a plant (specifically sunflower)
wilts so much that it does not recover when placed in a humid, dark
chamber.
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Figure 1.—Pattern of soils and underlying material in the Cohoctah-Sloan map unit.
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Figure 2.—Pattern of soils and underlying material in the Parkhill-Londo map unit.
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Figure 3.—Pattern of soils and underlying material in the Ingersoll-Pella map unit.
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Figure 4.—An area of the Lenawee-Bowers-Wixom map unit. These drained areas are used extensively for crops. The
dark areas are Lenawee soils, and the light areas are Wixom soils.
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-Pipestone map

Belleville

hemlock, and maple in an area of the Wixom-

aspen,

Figure 5.—Typical woodland of birch

unit.
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Fiigure 6.— A recreation area on the Kingsville-Pipestone-Covert map unit. The soil is too wet for community
development.
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Figure 7.—Open drainage ditch in an area of Kingsville soils. Clogging of the drains by vegetation is a serious
problem.
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Figure 8.—Ponded area of Kingsville loamy fine sand. This poorly drained soil is poorly suited to community
development.
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Figure 10.—Tile-drained area of Wixom loamy sand, 0 to 3 percent slopes. Most tile drains outlet into open ditches.
This open ditch is overgrown with trees, a common problem.
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Figure 11.—Drained area of Lenawee-Wixom complex, 0 to 4 percent slopes. If drained, these soils are well suited to
crops. The dark areas are Lenawee soils, and the light areas are Wixom soils.

e

Figure 12.—A ridge of Oakville fine sand, 0 to 6 percent slopes. Pine, oak, and fern, the typical vegetation, are along a
sand road. These ridges are commonly used as borrow areas and left idle.
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e 0, RO,

b
v

Figure 13.—Borrow area on a ridge of Covert sand, 0 to 6 percent Figure 14— An area of Cohoctuah soils. Using the flood plain for a
slopes. Once the vegetation is removed, stabilizing and revegetating the playground was a wise decision. Homes or businesses would have
sand is difficult and soil blowing is a hazard. suffered heavy damages.
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Figure 15.—An area of Adrian muck. This soil is well suited to ponds and wetland wildlife.
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Figure 16.—An area of Pipestone sand. This soil has a high water table. Microrelief is small knolls and depressions.
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.-=-TEMPERATURE AND PRECIPITATION DATA
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

[]
]
! Temperaturel
b
]
Probability ] 240 F ] 280 F ] 320 F
i or lower i or lower i or lower
1 i 1
Last freezing H i
temperature i |
in spring: ! i
] (] ]
] i ]
1 year in 10 i i i
later than-- i April 21 | May 8 | May 26
] 1 )
1 1 1
2 years in 10 i i
later than-- ! April 17 | May 3 i May 19
1 1 ]
3 I )
5 years in 10 i i
later than-- | April 9 1 April 24 | May 8
] [} ]
| : |
1 ] ]
First freezing | i
temperature | i
in fall: | i )
1 1 1
1 ] 1
1 year in 10 ! i i
earlier than-- | October 20 | October 6 | September 22
b ] |
] ] 1
2 years in 10 ' |
earlier than-- | October 25 | October 13 | September 26
b b b
] ] ]
5 years in 10 ! ) | |
earlier than-- | November 6 | October 24 | October 6
1 ] ]
I 1 |

TRecorded in the period 1930-74 at Midland.

TABLE 3.--GROWING SEASON LENGTH

Daily minimum temperature
during growing season

i
]
1
1
':
Probability |~ Higher T Higher T Higher

H than | than 1 than
| 240 F i 280 r i 320 F
] Days 1 Days | Days
] . ] — 1 _—
| 1 '

9 years in 10 E 187 i 160 | 128

1 ]

] 1 '

8 years in 10 | 196 ' 168 ' 136
] 1 ]
1 i I

5 years in 10 | 211 i 182 i 150
] ] 1
] 1 1

2 years in 10 | 227 i 197 | 165
] ] [
] ] ]

1 year in 10 ! 234 H 204 ! 172
1 i 1
i I ]

1Recorded in the period 1930-74 at Midland.
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

T 1 ]
] 1 ]
Map | Soil name | Acres | Percent

symbol | i i

i T 1

] i ]
AbB |Abscota loamy sand, O to 6 percent SlopeSemme-mmeeccccc;cecccccccc;e—ccecceccmeoaao | 815 | 0.3
Ad TAArian MUCK === oo e o e e e e e mme e | 2,340 | 0.7
AeB A QUEN L S mm e e e e e e e e e me e ;- i 2,370 | 0.7
Be iBelleville 10amy SaANdem=m e e o oo e e e e ——— e | 29,625 | 8.9
BoB |Bowers silt loam, O to 3 percent SlopPeS——e o cm oo i 7,790 | 2.3
Ch iCohoctah fine sandy loam, gravelly SuUbSErabumeee e s e oo oo oo e i 7,130 | 2.1
CoB iCovert sand, 0 to 6 percent SlOpPeS————~=—mmc—memeocccce;ccc—cc—e—————ecc—m—————e——o ' 25,275 | 7.6
CsB iCovert sand, loamy substratum, 0 to 6 percent slopeS—————ac oo mcmmmmomemeas i 3,720 | 1.1
InB iIngersoll silt loam, O to 3 percent SlopeSeeeccmcacmmao e i 6,645 | 2.0
Kg JKingsville loamy fine Sande - me e o oo o oo o e i 50,760 | 15.3
Kn 1KInross MUCKY SanGe s e e oo e e e | 6,980 | 2.1
Le iLenawee Silty €lay 10@mem— o m e oo o e e o e | 17,860 | 5.4
LrB iLenawee-Wixom complex, O to 4 percent slopeS=—-emeecmcccmcccmccmccccccmmrccmcmm e ! 1,660 | 0.5
LxA iLondo loam, 0 to 3 percent SlopeS—--ceeeccccmmccmccc e ccccemcccccccmccccce———a | 7,735 1 2.3
MeB iMenominee sand, 2 to 6 percent 5lOpPeS-—-mmme—e e me e edcde e c———————— i 1,580 | 0.5
OaB i0akville fine sand, O to 6 percent SlopeS—weemccmm e e oo m oo e e i 7,085 | 2.1
Pa 1Parkhill loamMe=eecm e e e e r e e e e ccm e~ e m e ——— i 19,195 | 5.8
Pe 1Pella Silt 1oamM-m— e e e e m—c—em e i 4,115 | 1.2
PsB |Pipestone sand, 0 to 3 percent SlopeS-——-cmmecmceccc e i 49,290 | 14.8
PtB iPipestone sand, loamy substratum, 0 to 3 percent slopeSemmeweccm oo | 17,420 i 5.2
PuB iPipestone-0Oakville-Urban land complex, 0 to 6 percent slopeS-—-m-memmccemeccccceee—aeoaaa | 3,730 | 1.1
PwB iPlainfield sand, 0 to 6 percent SlopeS—=mmemee e e ————— ) 3,315 | 1.0
PxB iPoseyville-Londo complex, 0 to 4 percent SlOpeS—=emmma e e oo i 5,395 | 1.6
Sz 18108N 1 0AMm = m e e e e e e e e e e | 2,950 | 0.9
ur TUrban 1andem e e e s e e e e ! 4,660 | 1.4
Wa iWauseon sandy 108Me—eeoce e e e e ———— i 1,755 | 0.5
WxB iWixom loamy sand, 0O to 3 percent SlopeSeee-emceecmecccccccccccrccccccceccm— e ——————— i 35,820 | 10.8
WzB iWixom-Belleville-Urban land complex, 0 to 3 percent SlopeS=—cec—cecmmcmmmcccncmamcanan i 2,530 i 0.8

i Water——-—m e e i 3,255 | 1.0

] 1 1

] | ——— | ———————

i o] A T | 332,800 } 100.0

] [}
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TABLE 5.--YIELDS PER ACRE OF CROPS
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TABLE 5.--YIELDS PER ACRE OF CROPS--Continued

Grass-
legume hay|Sugar beets

-
!
|
1

S0il name and

1
[}

Soybeans

iCorn silage]
] ]
1 1

Corn

map symbol

PWBemem e

Plainfield

103

PXBemccc e e m e

5.0

y2

45

120

Poseyville
Urban land

Y A ettt
Sloan

Ur#*,

30
35

70
80

40
45

16
16

100
95

Wauseon
Wixom

WzB-mommmr e e
Wixom

R
WXBemmmr e e

* See map unit description for the composition and behavior of the map unit.

TABLE 6.--CAPABILITY CLASSES AND SUBCLASSES
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[Miscellaneous areas excluded.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY

[Only the soils suitable for production of commercial trees are

was not availab

le]

listed.

Absence of an

entr

69

y means the information

| Red maple
1

i Management concerns i Potential productivity
Soil name and 1 T Equip- | ] ] T 1 |
map symbol iErosion | ment {Seedling! Wind- | Plant | Common trees iSite | Trees to plant
thazard | limita-imortal- | throw |competi-| iindex|
i i, tion | ity i hazard | tion | |
i i | i i ] 1 T
i i i i i i i |
ADBeomem e e iSlight [Slight (Slight |Slight |Moderate{Northern red oak----! 66 {Eastern cottonwood,
Abscota i | ' 1 | iWhite ash-=-----c--- i 61 | eastern white pine,
! i i | | iSilver maple---===== i 86 | black walnut,
i i i i i {Eastern cottonwood--{ 96 | American basswood,
i i i i H {American basswood---| 61 | red pine.
] ] 1 ] ] 1 ] 1
1 t 1 1 1 ' I ]
Ad-cemmcmmece e 1Slight |Severe {Severe |[Severe |Severe |Red maple-=-=wem==—cn P51 )
Adrian ! H ! ! } 1Silver maple--—ee-a-- P78 1
i i ) ; i iWhite ashe~c-eeoea-- V51
i } ' ) i jTamaracke-—-=n=-eeo- P45
i i i i | {Northern white-cedar! 27 |
1 [ t ] 1 ] 1 ]
| ] 1 ] 1 1 I 1
B@mmwo e iSlight |Severe |[Moderate|Moderate!Severe |Quaking aspen------- i 45 iBlack spruce.
Belleville i i ! ' ' : iRed maple-——-ccmencas T
i i i | i i Tamarack-=-=-==------ i35
| i i i 1 {Pin oAk==me-mecemeaae i 40
| | | | 1 {Black ash---=----===- T
i i | i i i i i
BOBmmme e m e mem 18light }Moderate|Slight |Slight |Moderate|Sugar maple---———=-- i 50 (White spruce,
Bowers i ! ) ! | i American basswood---| 51 | red pine,
i i i i i {Paper birch--------- { 51 | American basswood,
i i i | ' {Yellow birch--=----== i 50 | eastern white pine,
i i i ; | |Balsam firee-m--c—m-- i 50 | northern white-cedar,
i i i i i iNorthern red oak----{ 51 | Austrian pine,
i i ; ! i iQuaking aspen------- ! 56 | balsam fir,
1 ] ) ] 1 1 1 ]
I 1 | 1 ) I | ]
Chemem e iSlight |Severe |[Severe |Moderate!Severe {Red maple--—-—-mmemw- i 66 |(Eastern cottonwood,
Cohoctah | ! i i i iEastern cottonwood--} 96 | American sycamore,
| i i | i 1Silver maple-—w=w--- i 86 | white spruce,
i | i i ' iWhite ash--eeeaaeeaa i 61 | eastern white pine,
i i i i i i Swamp white oak----- i 61 | American basswood,
i i i i ' | American sycamore---} --- | northern white-cedar.
] 1 ] ] 1] 1 ] 1
i 1 1 ] ] 1 i '
COBmmmmmmc e iSlight }Slight |Severe [Slight !Moderate!Red pine-—-—coooeee- ! 58 |Red pine,
Covert H | 1 ! H 1Quaking aspen-we—e--- i 66 | eastern cottonwood,
i | i i | IBlack cherry-—-—eeeea- | -—-- | eastern white pine,
i i i | i {Northern red oak----} 96 | black walnut.
i i i i i | Paper bircheee------ 61
i i i i i i i i
C8Bmmmm e 18light {Slight |Severe |Slight |Moderate!Northern red oak----| 61 |Red pine,
Covert i i i i i {Quaking aspen------- i 66 | eastern white pine,
i i i i | {Eastern cottonwood--{ 61 | black walnut,
i i i i i |American basswood---{ 61 | eastern cottonwood.
] 1 ] ] 1 ] 1 ]
1 1 1 1 1 1 3 1
InBecmom e iSlight I[ModerateiSlight {Slight |Moderate|Northern red oak----! 61 {White spruce,
Ingersoll i i | ! 1 iWhite oak-=-memeao—o i 61 | Austrian pine,
H i | | i {Red maple-=———=-ceee__ i 61 | eastern cottonwood,
i | i i ] {American basswood---} 61 | Norway spruce,
i i i i ! IButternut-e--ceeeeoo | --- | red maple,
1 i i 1 i {Shagbark hickorye---} --- | silver maple,
' ! ! ! ! {Bur oaK-====mm—mmeeo i 61 1 black walnut,
' i i ) ' iWhite ash----cecaa-- i 61 | black cherry.
] ] ] 1 13 ] ] ]
t I ] I ] 1 i 1
Kg—mmmmmm e 15light |{Severe |Severe !Severe |----——-= 1Pin oaKewmeeeemaaaax i 51 {Norway spruce,
Kingsville i i | i i iNorthern red oak----! 51 | eastern white pine.
E i | | ' {American sycamore---| —-- !
] ] ] 1 ] ] 1
[ ] I ¥ 3 ] | |
G ettt iSlight |Severe |[Severe |Moderate|Severe |Quaking aspef~~e-w=-- ! 45 |Black spruce.
Kinross i i i i i iBlack spruceeeecee—-- 15
i i i | i i Tamarack-——-==-=-wa-x i 351
| i | i i iNorthern white-cedar| 15 |
5 E E E i iBalsam firmeeeeceaam T
| | i | i iSugar maple--=—-=-=-- 140 |
' i i i i {Red maple--—-ccecow-- i 40
i i i i i i

See footnote at

end of table.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

Management concerns

Potential productivity
+

Norway spruce.

1

1
iNorthern red oak----{ 51

!Shagbark hickory----|

[

'White ash--=----o-—-- {51
{Sugar maple-e-———==- i 50
{Swamp white oak=w==--- {51
1

1 [] ¥
] ] 1
Soil name and i T Equip- | 1 T T T |
map symbol 'Erosion | ment }Seedling! Wind- | Plant | Common trees 1Site | Trees to plant
thazard | limita-|mortal- | throw jcompeti-}| iindex]
| i tion |} ity | hazard | tion | ! |
! T | i i i 1 i
i i i i i i i i
Le=mmmmmmcmm e 1Slight |Severe |Severe |Moderate|Severe |Red maple-----------~ i 51 |White spruce,
Lenawee 1 i i ' ! 'White ash--——=m=m-=== ! 51 | Norway spruce,
i i | i i 'American basswood---] 51 | eastern white pine,
i i i i i iSilver maple-—-—==--- ! 78 | northern white-cedar.
| 1 ] ] 1 ] 1 1
1 I ] | 1 | 1 i
LrB#: ! ! ! | : i ! !
Lenawee-=—==———=-- 'Slight |Severe !Severe |Moderate|Severe |[Red maple~-=-=--ww-- ! 51 |White spruce,
i i i ' 1 {White ash--—-c-cee--- ! 51 | Norway spruce,
i i i i i !American basswood---} 51 | eastern white pine,
i i i i i {Silver maple-=—===e= ! 78 | northern white-cedar.
] ] ] 1 1 ] b 1
I i ] l 1 1 ] I
Wixom=——eece—meme 131ight |Moderate}Severe |[Slight [Slight |{Quaking aspen------- ! 56 !|Eastern white pine,
| i i i i iAmerican beech-~---- | ---— | Norway spruce,
i i i i i 'White oake==--=—aeeuo ! 51 } black cherry,
i i i | i jRed maple------==~--- ! 51 | Austrian pine,
i i i i i iSugar maple-===—-=--- ! 50 } red maple,
i ] i i i {Black cherry--—-—-=--- { ——= | silver maple,
| 1 j | ! \American basswood---} 51 | Austrian pine,
i i i i i i i | northern white-cedar.
] ] ] | | [} 1 1
1 1 1 1 ¥ I 1 ]
LXAmmmmmmm e mmm e 1S1light |Moderatei!Slight 1Slight {Moderatei{Sugar maple---==--== ! 58 |White spruce,
tondo i i i ; i INorthern red oak----} 61 | eastern cottonwood,
i | i i | !Black oake=——mm=mae= i 61 | Norway spruce,
i i | i i {Eastern white pine--! 58 | American basswood,
i ) i i i !American basswood---} 61 | eastern white pine,
i i i ; i {Yellow birch-—===--- ! 58 | northern white-cedar,
i | ) i ' iPaper birch--------- i 61 | black walnut,
i i i i i !Eastern cottonwood--} 96 | northern red oak,
i | | i i IWhite ash----e-=aa0- ' 61 | pin oak.
1 1 1 ] 1 1 1 ]
1 ] 1 ) ) 3 ] 1
Me@Be=mcmmcc e e e e !Slight 1Slight |{Severe Slight |{Moderate|Sugar maple----==-== | 58 |Red pine,
Menominee ! H ! H 1 'Quaking aspefn--———=-- ! 66 | white spruce,
i | i i i {Red pine--———=wemeaeao ! 58 | eastern white pine,
| i i i i !Silver maple-======= ! 86 | Austrian pine,
i ' | | | |Paper birch---mec---- ! 61 | American basswood,
i i i i i iYellow birch—----=-- ! 58 | paper birch,
i i i i i iAmerican basswood---} 61 | black cherry,
i | i i i !Black cherry-------- ! === | balsam fir.
1] ] ] ] ] 1] ] ]
1 1 1 1 1 | 1 1
OaBecemmee e 'Slight |Slight |Severe !Slight |ModerateiNorthern red oak----i 66 i{Red pine,
Oakville i i i i i IWhite 0aKe=-———==aa- ' 61 | eastern white pine,
! ! ! ! ! !Red pine-==mmo-———a- i 58 i jack pine,
i i i ' ! {Quaking aspen------- ! 66 | black walnut,
i i i ' ! {Black oak-—em-—ceeu- { 61 | black cherry.
1 ] 1 b ] ] ] ]
I I ] 1 1 1 1 1
PAm—mm e m e e iSlight !Severe |Moderate!Moderate|Severe |Red maple--~==cc—cw-a- ! 66 iWhite spruce,
Parkhill i i i | H 1Silver maple--—-—====- ! 96 | eastern white pine,
i i | i ! IPin oak———eemmmmmann i 61 | green ash,
i i i ' ' iWhite ashe=-cc-emama I 61 | eastern cottonwood,
i i i i i !American basswood---} 61 | American basswood,
i i i | i 'Quaking aspen—-——=---- ! 66 | northern white-cedar.
] ] 1 ] 1 (] 1 !
1 ] | ] i I t ]
I L B E L L 1Slight {Severe |Moderate|ModerateiSevere |Red maple-~----==r=wu- ! 51 |Northern white-cedar,
Pella i ) | | i 'Northern red oak----} 51 | white spruce,
i } i | ' iWhite ash-—-==a--—nn ! 51 | tamarack,
i i i i i ISilver maple---=——=== ! 78 | black spruce,
| i i 1 i iAmerican basswood---~! 50 | pin oak,
E E i E i 'Quaking aspen--—-—-—-=- E 56 E green ash.
1
1 1 I I 1 | 1 ]
PSBommmmm e ISlight !Moderate)Severe |Slight |Slight }Quaking aspen------- i 56 iWhite spruce,
Pipestone i i i i {Bigtooth aspen------ ! 56 | eastern cottonwood,
i | | |Eastern cottonwood-- 86 'l eastern white pine,
] ] b 1
e e e a
i i i i
i i i i
i | i i
i i i i

See footnote at end of table.
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Management concerns

Potential pnroductivity

iWhite ash-=—=--—---=-
1

T [] 1
] I I
Soil name and | T Equip=- | T T ! 1
map symbol 'Erosion | ment |Seedling| Wind- | Plant | Common trees 1Site | Trees to plant
lhazard | limita-|mortal- | throw jcompeti-] tindex|
| ' tion |} ity ! hazard | tion | i
H 1 H 1 i 1 i 1
| | i i i i i i
PEBocmm e 'Slight IModerate|Moderate!Slight |Slight |Northern red oak----i 61 iWhite spruce,
Pipestone | \ 1 ! ! 'White ashee-ceeemwa- ! 61 | eastern cottonwood,
i i i i i |Shagbark hickory----{ --- | eastern white pine,
! ! ! ! ! |Red maple——wwmmmoann i 61 | Norway spruce,
i i i i 1 ‘American basswood---} 61 | white ash,
! ! ! ! ! {Black ash--—==-m-c-uo i --- i red maple,
} i i i i 1Pin 0ake==-=mem———mn ! 61 | American basswood.
! ! ! ! ! 'Eastern cottonwood-~| 96 |
i i i i i i i i
PuB=: i i i ) i i i i
Pipestonem—===e-a-- iSlight |Moderate}Severe {Slight |(Slight |Quaking aspefn------- ! 56 |White spruce,
i i | 1 | {Bigtooth aspen------ ! 56 | eastern cottonwood,
i i i i i 'Eastern cottonwood--} 86 | eastern white pine,
i | | ! 1 ‘Northern red oak----; 51 | Norway spruce,
i i | | i !Shagbark hickory----| --- | black spruce,
{ | ! 1 i 'White ash==-c—ceeean- ! 51 | Austrian pine,
1 | | i i Sugar maple--=---—--- ! 50 } northern red oak,
i i 1 H 1 ' Swamp white oak----- I 51 | white ash.
(] ] 1 [ 1 1 b 1
1 1 1 1 1 i ] I
Oakville—=——cc—a-- !Slight |Slight !Severe Slight !Moderate!Northern red oak----; 66 |Red pine,
: | | i ! | IWhite oak====weeae=a ! 61 | eastern white pine,
i i | H i IRed pine--————=ee---o ! 58 | jack pine,
| i | | | IQuaking aspen--==--- ! 66 | Norway spruce,
1 i ! ! | {Black oAKe====———=== ! ——— | black walnut,
H i i i | 'Sugar maple--———m=wm-- ! 58 } black cherry.
i | 1 ! | !{Black cherry---———-- [
' ) i ' ' iWhite ash--=----eem- P61 )
) i i i i | i i
Urban land. 1 | | | ! | i 1
i i i i i i i i
PwB---mee e - iSlight !Slight |Severe Slight |[ModerateiRed pine--—==-—------- i 58 IRed pine,
Plainfield i | H 1 | 'Eastern white pine--{ 68 | eastern white pine,
! ! : ! ! tJack pine---—---—-=-=- i 61 1 jack pine,
| | i i i 'Northern pin oak----} 61 | Norway spruce,
i i i i i IBlack oak=-=====-=~= i 61 | black walnut,
| | i | 1 ! | ! black cherry.
i i i i i i i i
PxB#*: i i i i i i i i
Poseyville-waaaa—-a 1Slight |Moderate|Moderate{Slight |Moderatei{Sugar maple--==----- ! 62 |White spruce,
i i i | i ‘Northern red oak----| 61 | Austrian pine,
i | i ) i !American basswood---} 61 | eastern cottonwood.
i i i 1 ) 'Eastern cottonwood--} 96 |
; i i i i |Paper birche--eee—-o Co61
i i i i i i i i
Londo===cmmwemenm= 1Slight |Moderate{Slight |{Slight |Moderate|Sugar maple--=--===== i 61 {White spruce,
i i i | i iNorthern red oak----} 61 | eastern cottonwood,
| i 1 i | {Black Oak===-=—eerm-- ! 61 | Norway spruce, -
i | i ) | lEastern white pine--} 58 | American basswood,
i i i i i {American basswood---; 61 | eastern white pine,
i i i i i !Yellow birchee——ae-a ! 58 ! northern white-cedar,
| i i | i !Paper birch----e-=-=- ! 61 ! balsam fir,
] | | i i 'Eastern cottonwood-~} 96 | black walnut,
i i ; i i iWhite ash--==e-eaa-- { 61 ! northern red oak.
] ] ! ] ] 1 | ]
| ] ] i 1 I ] 1
S 1Slight !Severe |Severe |Severe |Severe |Red maple------==--- i 61 IWhite spruce,
Sloan | i | 1 | ) Swamp white oak----—- ! 61 | northern white-cedar,
H H i 1 i !Silver maple-=w====- ' 86 | red maple.
] ] ] 1 ] ] 1 ]
] | ) I 1 ] I ]
Wa-eoommmmem e 1Slight !Severe |Severe |Severe |Severe |Red maple-==----e=---- i 61 iWhite spruce,
Wauseon ! 1 | | ) !Silver maple-—===-== ! 86 | silver maple,
i | | | i {61 | white ash.
i i i i i i

See footnote at end of table.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

1 Management concerns " Potential productivity |
S0il name and | T Equip- | i i j | i
map symbol 'Erosion | ment !Seedling]| Wind- | Plant Common trees iSite | Trees to plant
‘hazard | limita-!mortal- | throw |competi-| lindex|
] \ tion | ity ! hazard | tion | i i
i i i i i i i i
| i i i i i i i .
WXBrmmm e - 1Slight |ModerateiSevere Slight (Slight |[Quaking aspen------- i\ 66 |Eastern white pine,
Wixom 1 1 | 1 | \American beech------ ! -——~ | Norway spruce,
i i | ! ) IWhite oak==-—--=----- ! 61 ! black cherry,
| | ! ! H 'Red mapleew———cw—e=-= ! 61 | Austrian pine,
| | | i i iSugar maple-=---=~-- ! 58 | red maple,
i H ! ! ; |Black cherry-------- | === | silver maple,
i i ! | | 'American basswood---} 61 | Austrian pine,
| 1 | ! 1 i | ! northern white-cedar.
i i i i i | i i
WzB*: ! ' ! | ! | ! |
WiXOoMeemmmemeeeem 'Slight |Moderate|Severe |Slight {Slight (Quaking aspen------- ! 66 |Eastern white pine,
i i i i i {American beech------ ! —== | Norway spruce,
i ; | l ' IWhite oak—=wmm====== ! 61 ) black cherry,
i | i ' ! !Red maple-=m===c==-o- ! 61 } Austrian pine.
| | i i | 'Sugar maple--—------- i 58
! ! ! ' ; !Black cherry-------- bo-—m
i i i i i 'American basswood---| 61 |
1 [} ] (] 1 1 ] 1
1 1 ] I I t ] I
Bellevillemm—mmme—n= 'Slight |Severe }Moderate!Moderate|Severe |[Quaking aspen------- ! 44 {Black spruce.
! ! ! ; ! |Red maple--————----- I 40
i i i i i iTamarack=--—-======- i 351
| i ) | | 1Pin 0aKe--—mmmmeem—m i 40
J i i | ) {Black ash===---=c=--- i HO
i | i i i i i i
Urban land. i | ] | | | ) |
i i i i i i i i
% See map unit description for the composition and behavior of the map unit.
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white
spruce, arrowwood,

hawthorn,

honeysuckle.

Austrian pine,
northern white-cedar.

pine.

poplar,

white ash.

TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS
[The symbol < means less than; the symbol > means greater than. Absence of an entry means that trees of the
height class do not normally grow on this soil]
| Trees having predicted 20-year average heights, in feet, of--
Soil name and | | i i
map symbol ' 8-15 ! 16-25 H 26-35 | >35
) [ ] 1
T T ; !
1 ] 1 1
i i i i
AbBecccccuaanaa iTatarian honeysuckle, {Black spruce, northerniEastern white pine, iCarolina poplar.
Abscota | white spruce, autumn-| white-cedar, American| red pine, Scotch |
{ olive, Amur privet, | mountainash. \ pine, green ash, jack|
! lilac. i ! pine. i
] ] + ]
i ] ) 1
o P —— {Silky dogwood, {Austrian pine, easterniNorthern white-cedar, {Carolina poplar.
Adrian | American cranberry- | white pine, tamarack.| Scotch pine, Norway
{ bush, white spruce. | i spruce, green ash. |
1 1 t |
AeBs. ; | i |
Aquents i i i |
1 ] ) ]
] | ] 1
Bemmmmeme e 1Silky dogwood, !Black spruce, northerni -—— iCarolina poplar.
Belleville } hawthorn, white \ white-cedar, eastern | i
{ spruce, Amur privet, | white pine, Norway i i
{ arrowwood. | spruce, tamarack. i i
1 ] ] 1
1 1 I I
BOBewomemmmee e iWhite spruce, silky {Northern white-cedar, |Red pine, Norway iCarolina poplar,
Bowers { dogwood, blue spruce,| black spruce, { spruce, | white ash, green
| Amur privet. { European larch, i i ash.
! | eastern white pine. | i
] ] | ]
1 1 ] ¥
[0 ¢ P, 1Silky dogwood, iNorthern white-cedar, | - iCarolina poplar,
Cohoctah | hawthorn, white | black spruce, eastern| i
! spruce, arrowwood. { white pine, Norway ! i
1 | spruce. ! |
i i i i
CoB, CsBe-c——-- {White spruce, autumn- |American mountainash, |Scotch pine, eastern | ---
Covert | olive, Amur privet. | Siberian crabapple. | white pine. !
) ] 1 1
) i I )
INBewececccawaaa {American cranberry- {Austrian pine, INorway sSpruCemw====—==== iWhite ash, Carolina
Ingersoll ! bush, Tatarian honey-| northern white-cedar,| i\ poplar, green ash.
| suckle, blue spruce. | black spruce, i i
! | European larch. |
1 1 ] 1
I ) |
Kgmomemmmsm s e 1Silky dogwood, white |Northern white-cedar, |Norway spruce, red |Carolina poplar,
Kingsville | spruce, blue spruce, | black spruce, { pine. | green ash, white
| American cranberry- | European larch, | \ ash.
i bush. | tamarack, eastern i |
| { white pine. / i
1 (] ] 1
] ] ] I
KNee—wmmee e 1Silky dogwood, iBlack spruce, red H - iCarolina poplar.
Kinross { hawthorn, white | maple, tamarack, 1 |
| spruce, European i northern white-cedar,| |
{ larch, Douglas-fir. | Norway spruce. i i
] ] ] ]
1 1 1 1
I 1Silky dogwood, iEastern white pine, i - iCarolina poplar.
Lenawee i hawthorn, white ! black spruce, i
| spruce, Amur privet, | tamarack, northern i i
| arrowwood, balsam { white-cedar, Norway | )
| fir. | spruce. i i
i i i i
LrB#*: i i i i
Lenawee--—====-- {Silky dogwood, yEastern white pine, | - iCarolina poplar.
{ hawthorn, Douglas- i Norway spruce, | |
{ fir, European larch. | northern white-cedar.] |
1 ] ] 1
1 3 i i
Wixome——oeeeaaa 1Silky dogwood, {Eastern white pine, iNorway spruce, red i{Green ash, Carolina
1 ': E i
] ]
1 b
1 1
1 i
] I
] ]
i 1

See footnote at

I
[}
I
| whitebelle
1
|
1

end of table.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS~-Continued

Trees having predicted 20-year average heights, in feet, of--

Soil name and

spruce, silky eastern white pine.

[]
i
i i
map symbol i 8-15 i 16-25 i 26-35 >35
[} ] ]
1 I ]
] i 1
: : :
LXAcmmcmmm e iWhite spruce, Amur iNorthern white-cedar, |Norway spruce, red Carolina poplar,
Londo | privet, American | black spruce, { pine. green ash,
| eranberrybush, blue | Austrian pine, i white ash.
| spruce, silky i European larch, i
| dogwood. | tamarack, eastern i
i | white pine. '
] ] ]
| I 1
MeBememmmme e iArrowwood, lilac, {Red pine, jack pine, | - Red maple,
Menominee | white spruce, blue \ Scotech pine, northern) Carolina poplar.
| spruce, staghorn | pin oak. 1
| sumac. ! !
i i i
O0aBemmcmm e iTatarian honeysuckle, |Black spruce, northerniEastern white pine, Carolina poplar,
Oakville i autumn-olive, lilac. | white-cedar, American! jack pine, Scotch yellow-poplar.
i | mountainash, | pine.
1 1 ]
1 I 1
Pamem e {Amur privet, arrow- iNorthern white-cedar, | —— Carolina poplar.
Parkhill | wood, hawthorn, | eastern white pine, |}
| Siberian crabapple, | Norway spruce, H
i silky dogwood, white | tamarack. i
! spruce. i
1 ] ]
I ] 3
Peommm e 1Silky dogwood, Amur iNorthern white-cedar, | - Carolina poplar.
Pella | privet, hawthorn, | Norway spruce, 1
| white spruce. | eastern white pine, |
i { tamarack. i
] 1 1
1 ) l
PSBemmm e iBlue spruce, American jAustrian pine, easterni{Norway spruce, red Green ash, Carolina
Pipestone | cranberrybush, late | white pine, European | pine. poplar, white ash.
{ lilac, silky dogwood,| larch, northern i
i white spruce. | white-cedar. i
1 ] b
I ] 1
PEBocmmme e iWhite spruce, AmericanjAustrian pine, i
Pipestone { cranberrybush, blue | northern white-cedar,! pine. poplar, white ash.
1 1 ]
I t |
| dogwood. i i
] 1 ]
1 ' 1
PuB#: i ! !
Pipestonge-—eeeeaoo iBlue spruce, American }Austrian pine, eastern|Norway spruce, red Green ash, Carolina
i cranberrybush, late | white pine, northern | pine. poplar, white ash.
i lilac, white spruce, | white-cedar. i
! silky dogwood. ! i
1 ] 1
I 1 I
Oakville--—-vne-- iTatarian honeysuckle, |Black spruce, American!Eastern white pine, Carolina poplar,

autumn-olive, lilac. mountainash, northern| jack pine, Scotch yellow=-poplar.

cranberrybush, blue Austrian pine, white ash.
European larch,

tamarack, Siberian
crabapple, eastern

white pine,

spruce, silky

]
I
1
¥
T
|
|
I
1
t
1
)
1
|
1
1
1
b
i
I
!
1
1
I
b
1
1
I
)
1
i
I
)
1
1
I
1
3
1
1
1
i
!
1
)
1
1
1
1
I
)
[}
1
I
I
1
)
1
1
t
1
I
)
1
1
1
1
I
]
1
i
Norway spruce, red yGreen ash, Carolina
1
I
)
1
1
t
1
1
]
I
)
1
1
I
]
|
1
I
3
1
)
1
)
1
1
I
1
1
1
1
b
[}
Ll
1
1
1
1
I
1
1
1
i
1
1
1
1
1
!
1
1
]
1
'
i i
1 1
I 1
i i
| dogwood. i
! |
1 )
] 1
¥ ]
i i

1 ]
| I
i | white-cedar. i pine.
) | )
1 1 |
Urban land. 1 i i
1 1 ]
] 1 1
PWBem e mm e e iLilac, Tatarian honey-|Norway spruce, iEastern white pine, Carolina poplar.
Plainfield i suckle, autumn-olive.| Siberian crabapple. | red pine, jack pine,
i i ! Scotch pine.
1 1 1
I 1 I
PxB*: ' i |
Poseyvillewe==eu- {American cranberry- {Austrian pine, . INorway spruce, red White ash, Carolina
i bush, blue spruce, | northern white-cedar,! pine. poplar, green ash.
i Tatarian honeysuckle.| eastern white pine, |
i | European larch. i
' 1 1
1 i ]
Londo--emmcemaeao iWhite spruce, Amur iNorthern white-cedar, |Norway spruce, red Carolina poplar,
privet, American i black spruce, { pine. green ash,
] ]
i |
] I
] )
] I
1 1
] [
1 t
I 1
t 1
] |

See footnote at end of table.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS-~-Continued

75

S0il name and
map symbol

Trees having predicted 20-year average heights, in feet, of--

8-15

16-25

26-35

-
1

Ur#*,
Urban land

Belleville-mwmaeaa

Urban land.

Amur privet, hawthorn,
silky dogwood, white
spruce, arrowwood.

Silky dogwood,
hawthorn, Douglas-
fir, European larch.

Silky dogwood, white
spruce, arrowwood,
Amur privet,
hawthorn.

Silky dogwood, white
spruce, blue spruce,
American cranberry-
bush.,

Silky dogwood,
hawthorn, white
spruce, Amur privet,
arrowwood.

1
1
1
1
T
1
|
b
]
I
1
I
'
'
(
|
|
1
)
1
|
)
|
1
]
I
|
1
1
]
1
1
’
[}
1
1
1
I
|
3
1
I
]
]
1
I
|
]
|
|
|
1
]
I
1
]
1
1
'
I
1
1
'
1
]
1
|
1
1
1

Northern white-cedar,
eastern white pine,
Norway spruce,
tamarack.

Eastern white pine,
Norway spruce,
tamarack.

Eastern white pine,
Austrian pine,
northern white-cedar,
Norway spruce,
tamarack.

Eastern white pine,
Austrian pine,
northern white-cedar.

Black spruce, northern
white-cedar, eastern
white pine, Norway

spruce,

tamarack.

Norway spruce,
pine.

Norway spruce,
pine.

red

red

1
1
|
[}
T
|
)
1
1
b
|
I
)
I
)
I
]
|
1
I
)
1
]
I
i
I
t
[l
1
1
]
1
1
I
]
1
|
1
|
|
1
|
1
1
]
!
]
1
]
I
|
1
'
1
1
|
1
|
'
1
|
I
|
¥
'
1
|
1
1
I

Carolina poplar.

Carolina poplar,

Carolina poplar,
green ash, white
ash.,

Green ash, Carolina
poplar, white ash.

Carolina poplar.

* See map unit description for the composition and behavior

of the map unit.
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TABLE 9.--BUILDING SITE DEVELOPMENT

[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary.

text for definitions of *"slight," "moderate," and ‘severe.”

rated]

Absence of an entry means soil was not

See

See footnote at

cutbanks cave.

end of table.

]
]
!
| wetness,
]
1
]
)

frost action.

T T T T T
1 1 1 1 1
Soil name and | Shallow 1 Dwellings | Dwellings ! Small | Local roads
map symbol ! excavations i without | with i commercial | and streets
i i basements i basaments | buildings i
| a | | e
ADBecccccmc e {Severe: iSevere: |Severe iSevere: |Severe:
" Abscota { floods, i floods. i floods, \ floods, i floods.
| wetness, } | wetness. | wetness. |
| cutbanks cave., | i i
] 1 1 1 ]
1 1 I ] ]
Ade-cccmccccccaees iSevere: iSevere: iSevere |Severe: |Severe:
Adrian | wetness, | wetness, | wetness, | wetness, | wetness,
i floods, i floods, i floods, | floods, i floods,
| cutbanks cave, | low strength. i low strength. ! low strength, i low strength.
1 | [} ] 1
1 ] ] ] 1
AeB*, i i i i i
Aquents ! i i i i
i i i i i
Beewencom e |Severe: iSevere: | Severe ySeveve: 1 Severe:
Belleville | wetness, | wetness, | wetness, i wetness, | wetness,
| cutbanks cave, | floods. i floods. | floods. i frost action,
i floods. i H | | floods.
] 1 ! ] |
1 ] | | )
BOB-sccmmmmcmcee e |Severe: 1Severe: iSevere: iSevere: |Severe:
Bowers | wetness. | wetness. | wetness. | wetness. i frost action,
1 | i H i low strength.
] 1 1 1 b
1 ] | I )
Chemmmcmm e e |Severe: |Severe: {Severe: {Severe: iSevere:
Cohoctah | wetness, | wetness, | wetness, | wetness, i floods,
i floods, | floods. | floods. i floods. i frost action,
! cutbanks cave. | i i | wetness.
] ] b ] 1
) ¥ ) 1 1
COBomeccee e iSevere: iModerate: iSevere I{Moderate: iModerate:
Covert | cutbanks cave, | wetness. | wetness. | wetness. | wetness,
| wetness, | | i i
: ! : : :
C8B-memcmmmme e |Severe: {Moderate: |Severe iModerate: iModerate:
Covert | cutbanks cave, | wetness, | wetness. } wetness, | wetness.
i wetness, | shrink-swell. i | shrink-swell. |
| too clayey. i | i i
1 ] 1 ] I .
1 i I | )
InB-vmccmmme e {Severe: |Severe: iSevere iSevere: iSevere:
Ingersoll | wetness, | wetness. | wetness. | wetness. y frost action,
i 1 1 i | wetness.
i i i i |
- e e |Severe: iSevere: iSevere: iSevere: iSevere:
Kingsville | wetness, floods,| wetness, | wetness, | wetness, | wetness,
| cutbanks cave. | floods. i floods. | floods. \ floods.
] (] ] b ]
I 1 1 1 )
Kne-emcmcmmcreeee = |Severe: iSevere: iSevere: iSevere: iSevere:
Kinross | wetness, | wetness, i wetness, | wetness, | wetness,
i floods, i floods. i floods. i floods. i floods.
! cutbanks cave. | i i i
] 1 1 1 ]
1 i 1 ] ]
I e E et iSevere: | Severe: |Severe: iSevere: iSevere:
Lenawee { wetness, { low strength, { low strength, i low strength, i low strength,
i floods. | wetness, | wetness, ) wetness, | wetness,
] i floods. i floods. i floods. i floods.
b 1 ] [ ]
] I ¥ 1 I
LrB*: i i i i i
Lenawee-——~--=--- iSevere: iSevere: i Severe: |Severe: iSevere:
{ wetness, i low strength, i low strength, | low strength, i low strength,
i floods. i wetness, | wetness, | wetness, { wetness,
i i floods. i floods. | floods. I floods.
1 ] 1
t ] 1
Wixome—ewcuwaaao—o {Severe: {Severe: Severe: Severe: iModerate:
wetness, } wetness. wetness. | wetness,
] ]
| h
] I
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cutbanks cave.

frost action.

T T T ] }
] 1 ) ] ]
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads
map symbol i excavations ) without i with i commercial i and streets
i i basements | basements | buildings \
T T T T T
E ! ': =. :
LXAmeomcmmm e i Severe: | Severe: i Severe: iSevere: iSevere:
Londo | wetness. | wetness, | wetness., | wetness. | wWwetness,
i i i i ! frost action.
1 ] 1 ] 1
1 | I 1 1
MeBomemccccce e iModerate: 1Slightemmemeem—— iModerate: iModerate: 1Slight.
Menominee | wetness. i | wetness. | slope. |
b | ] ] ]
1 ' I ] 1
OaBe——=m—me e iSevere: 1Slight-weeeee——- iModerate: 1Slighteeemmeaaae 13light.
Oakville | cutbanks cave. | i wetness. i |
] ] i ] ]
1 1 I 1 1
Pae—ceccmme e {Severe: iSevere |Severe: |Severe: |Severe:
Parkhill | wetness, i floods, | wetness, \ floods, i low strength,
| floods. | wetness i floods. | wetness, | floods,
i ) i i i | wetness.
i i i i i
Pe-wmmmemcccece iSevere: i Severe: i Severe: | Severe: iSevere:
Pella | wetness, | wetness, | wetness, | wetness, | wetness,
i floods, i floods. i floods. i floods. i floods,
i i i i ! low strength.
] 1 ] 1 1
1 1 1 ¥ 1
PSBemmcmmcmee e |Severe: |Severe: |Severe: {Severe: |Severe:
Pipestone | wetness, | wetness. | wetness. | wetness. | wetness.
| cutbanks cave. | i i i
] ] ] ] 1
1 1 ] | ]
PtB-=-eemcncmeee | Severe: iSevere: iSevere: | Severe: iModerate:
Pipestone { wetness, \ wetness, | wetness. ! wetness. | wetness,
{ cutbanks cave. | i i i frost action.
] 1 ] 1 ]
1 I | ) i
PuB*: i J i i i
Pipestonge-=e=-- |Severe: ) Severe: | Severe: i Severe: i Severe:
| wetness, | wetness. | wetness. | wetness, | wetness.
! cutbanks cave. | i ! i
1 1 ] 1 ]
I I I ] i
Oakville-=cwee- iSevere: 1Slightem=memaeeaa i{Moderate: 1Slight=meeeene-=- i18light.
i cutbanks cave. | i wetness. | i
] 1 1 1 1
1 ¥ I 1 1
Urban land. i i i i
b ] 1 1 1
1 i ) ] i
PWB=sesccce e {Severe: 18lightemwe—aamun 1Slight----—-==-- 1Slight-——-weeeeu- {Slight.
Plainfield ! cutbanks cave. | i i i
1 ] ] ] 1
1 ! 1 1 ]
PxB#*: i ! ! !
Poseyville-=-=-= | Severe: i Severe: | Severe: | Severe: |Severe:
) wetness. i wetness, i wetness. | wetness. i frost action,
i ' g i } wetness,
i | i i ! low strength.
] ] ] ] 1
1 1 1 ] ¥
Londo-—=—==—=-- |Severe: |Severe: iSevere: i Severe: iSevere:
| wetness. | wetness. | wetness. | wetness. i wetness,
i i 1 | i frost action.
1 1 ] ] 1
] ] ] i [
SZ—=meemmmmm e iSevere: iSevere: i Severe: |Severe: iSevere:
Sloan | wetness, | floods, i floods, i floods, | wetness,
i floods. | wetness. ! wetness, | wetness. i floods,
! ! ! ' i frost action.
Ur*, i ! ! ! :
Urban land i i i i
b [} ! 1 ]
1 I i 1 ]
Wam—eemmm e mee e |Severe: i Severe: i Severe: |Severe: iSevere:
Wauseon \ wetness, | wetness, | wetness, | wetness, | wetness,
| cutbanks cave. | low strength, I low strength, i low strength, i frost action.
i { shrink-swell, | shrink-swell. ! shrink-swell, i
[} 1 ] 1 ]
1 1 ! ] 1
WXBewoccccccnaaa iSevere: iSevere: iSevere: |Severe: iModerate:
Wixom wetness, | wetness, | wetness. | wetness. | wetness,
1 ! 1 1
| | ! '
] 1 I

See footnote at

end of table.
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued

Urban land.

T T T T T
] 1 1 1 ]
Soil name and | Shallow | Dwellings i Dwellings i Small | Local roads
map symbol H excavations 1 without 1 with | commercial H and streets
i i basements ! basements 1 buildings ]
i i 1 i T
] ) 1 ] ]
1 ] 1 1 1
WzB#*: | | i i i
Wixomeeencmeaaaaa iSevere: |Severe: |Severe: iSevere: iModerate:
{ wetness, | wetness. | wetness. | wetness, | wetness,
| cutbanks cave. | | 1 { frost action.
1 t ] ] ]
1 i ] 1 )
Bellevillew=meee- |Severe: |Severe: |Severe: iSevere: iSevere:
wetness, | wetness, | wetness, | wetness, | wetness,
cutbanks cave, | floods. i floods. i floods. \ frost action,
floods. | i ' | floods.
i i ] i
1 1 ] ]
1 1 1 1
i i i i

* See map unit description for the composition and behavior of the map unit.
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TABLE 10.--SANITARY FACILITIES

{Some of the terms used in this table to describe restrictive soil features are defined in
text for definitions of "slight," 'moderate," '"good," "fair," and other terms used to
Absence of an entry means soil was not rated]

79

the Glossary. See

rate soils.

T T T T T
. ] ] 1 ] 1
Soil name and ) Septic tank |  Sewage lagoon | Trench 1 Area | Daily cover
map symbol 1 absorption i areas 1 sanitary H sanitary i for landfill
i fields | | landfill | landfill 1
i 1 i i i
! : : : !
AbB-mmmmmmm e |Severe: iSevere: iSevere: 1Severe: | Poor:
Abscota i floods, i floods, | floods, { floods, \ too sandy,
| wetness. | seepage. | seepage, | seepage, | seepage.
) i { too sandy. | wetness. i
b ] ] ] 1]
] 1 i 1 ]
L e e L ySevere: |Severe: |Severe: i Severe: | Poor:
Adrian | wetness, | wetness, | wetness, | wetness, { hard to pack,
| floods. | seepage, | floods, | floods, | wetness.
i i floods. | seepage. | seepage. i
: : : | :
AeB*. | | | | |
Aquents | 1 1 | H
i i i i i
Be-meorc e e ySevere: iSevere: iSevere: i Severe: i Poor:
Belleville | wetness, | wetness, | wetness, | wetness, | wetness.
| percs slowly, | seepage. i floods. | seepage, |
\ floods. i i i floods. 1
b ] 1 | ]
] t I ] ]
BOB---cemcm e |Severe: 1Severe: {Severe: {Severe: {Fair:
Bowers | wetness, | wetness. | wetness, | wetness, i too clayey.
| percs slowly. | i i
] ] ] ] 1
1 t ' 1 ]
Checmme e |Severe iSevere: iSevere: iSevere: {Poor:
Cohoctah | wetness, | wetness, | wetness, | wetness, | wetness.
i floods. i floods, { floods, i floods, i
| | seepage. | seepage. | seepage. 1
) 1 ] ] ]
1 i | ] 1
COBmmmmm e e 'Severe !Severe: |Severe: iSevere: {Poor:
Covert i wetness. | seepage, { too sandy, | seepage, | too sandy,
i | wetness, | wetness, | wetness. | seepage.
i ) i sSeepage. i !
i i i J i
CSBoemmmmmmeeee - |Severe: |Severe: iSevere: iSevere: | Poor:
Covert | wetness, { wetness, | wetness, | wetness, i too sandy.
| percs slowly. | seepage. | too sandy. | seepage. B
] 1] [} ] 1
1 1 | 1 ]
INBoemmmmemmmee iSevere: iSevere: iSevere: |Severe: {Poor:
Ingersoll | wetness, | wetness. i wetness. | wetness. i thin layer.
] ] ] 1 1
1 1 1 I 1
Kgemm e e e e e |Severe: |Severe: i Severe: |Severe: | Poor:
Kingsville | wetness, | wetness, | wetness, i wetness, | wetness,
i floods. | seepage. | seepage, | seepage, | too sandy,
i i \ too sandy. i floods. | seepage.
] ) ] ] (]
] 1 1 ] 1
KNeeommmmemceeeee o |Severe: iSevere: |Severe: |Severe: ) Poor:
Kinross i wetness, | wetness, } wetness, | wWetness, | wetness,
i floods. | seepage. y floods, { floods, | too sandy,
| | | seepage. | seepage. ! seepage.
] ] 1 ] b
1 1 I ] ]
Leemommmc e = |Severe: | Severe: iSevere: iSevere: {Poor:
Lenawee i percs slowly, } wetness. } floods, { floods, i wetness.
| wetness, i | wetness. | wetness. i
i floods. 1 H \ i
| ! ! ! :
LrB#*: i ! ! ! !
Lenawee-==—-eeeae- iSevere: | Severe: |Severe: | Severe: iPoor:
i percs slowly, | wetness. i floods, \ floods, | wetness.
| wetness, | | wetness. | wetness. 1
i floods. 1 i | H
Wikxomem—eeem e iSevere: iSevere: |Severe: iSevere: {Fair:
| wetness, | wetness, | wetness. | wetness, ! too clayey.
E percs slowly. | seepage. i | seepage. E
] ] ]
] ] 1 1 ]

See footnote at

end of table.
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TABLE 10.--SANITARY FACILITIES--Continued
Soil d : ‘ i '
name an i Septic tank 'S | ‘ '
map s | ; | Sewage lagoon | Trenc ' y ;
p symbol ! ab?grgglon E areas i sanita?y : saﬁgiz E fDally arill
i ields | - ! ry or landfill
; T : landfill : landfill | !
| ) ) H T
LXAeem e mmem | | | i '
-------- |Severe: ISev . ' ! )
L.ondo ) ! ere: | Severe: ) . I
| wetness, | wetness. } wetness :Sevire. IFair:
; percs slowly. E | . E wetness., E too clayey.
MeBmwemmm————— ! ! i ! \
m—-—=e—=m———-—- 1Severe: 1Sev : ! | {
Menominee ' |oevere: iSevere: i : i
'I Wetness, : wetness. ! wetness :Severe. :Fall":
5 percs slowly. E ! . E seepage. E too clayey.
OaB-==eeec———um ) ! ! ' \
ettt |Severe: ISevere: , . ! i
Oakville | wetness. | wetness iSevere: iSevere: iPoor:
! | Seepage. | wetness, | seepage. ! too sandy
! ! . | sSeepage, | | '
! ! { too sandy. H )
Paecmwcce e = 'Severe : : ‘ \ :
] -t : Severe: ! | !
Parkhill ' : Severe: | :
E wetness, | wetness. I} wetness :Severe. i Poor:
! percs slowly, ' [ ’ i wetness, | wetness.
i floods. ' ; oods. I floods. i
' \ ! i !
Pewmmmm— : | \ ' !
--------- | Severe: 'Severe: " ! i
i ere: . i
Pella i wetness, ! wetness. :S§:§re' [severe: ipoor:
| floods. ! | ness, i wetness, | wetness.
oo : : | floods. i floods. ]
____________ | | !
B e m o - Severe: 'Severe: | . ! |
Pipestone | wetness. e s :Severe. {Severe: | Poor:
; \ Seopage. ( g:zgessy ! wetness, ' too sandy,
1 . | age | seepage. ! ’
i E ! too sanév. ! page i seepage,
P " ! | : ! | wetness.
Be——mmmmm oo |Severe: 1Severe: i . ! t
Pipestone | wetness. E wetneés :Szvire. |Severe: tPoor:
< 1
! | seepage. | too sand | Seepage, i too sandy,
: ! : Ve i wetness. | seepage,
PuB#: . i ! ! ! wetness.
. H ' 1 \
Pipestone——e-——----- I . \ : i |
iSevere: Severe: ISevere: | |
| wetness. ! wetn ) : iSevere: | Poor:
N : ess, 1 wetness, ! wetness | :
, | seepage. ! seepage ! ) { too sandy,
| i | too sandy | seepare. | seepage,
Qakville—mmmzm—an is : ; T ‘ | wetness.
TTpmevere: iSevere: |Severe: | I
! wetness. ' wet \ : 1Severe: | Poor:
: | ness, | wetness, ! seepage | too.
: i seepage. ! seepage, : [ oo sandy.
i ! | too sandy. ! :
Urban land. ! | i l |
1 1 H | |
1 ' ! i
PWBm e mmmm e 's14 ' l ' '
e mmm——mm——oooo 1Slightm—mmme—m——- ' . ¢ i
Plainfield ' 1S§Zere' ‘ iSevere: !Severe: Poor:
: i epage. | seepage, ! seepage. \ too q
. | E E too sandy. | ; sandy.
xB#: 1 1 !
: 1 ' i !
Poseyville—=—m-——o-- ' . ' ' ' l
M 1Severe: ISevere: |Severe: 'g . i
l gz:nessi . ! wetness, ! wetness ! 32?;3- \Fair:
i es slowly. | seep oy i ess i\ too claye
: | page. | seepage. ! Seepage: ' vey.
LONdOmmmmmmm e e lSevere: ! ' ! X
' € iSevere: iSevere: ) :
| wetness ! . : iSevere: ‘Fair:
f [} | wetness, ! wetnes 1 ppalr:
| peres slowly. | ! 255, | wetness. | too clayey
1 ' .
Sz ! | ; : !
-------- 1Severe: |Severe: t ) ' i
Sloan ! wetness, ' floods :S?¥er§, {Severe: I Poor:
|
i floods, ! wetness \ oods, i floods, | wetness.
| percs slowly. : . : wetness. | wetness. !
Ur# : | i : | | :
. ' , 1 | 1
Urban land | | : ; |
1
: '; '. = E
i i !
See footnote at end of table.
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Urban land.

TABLE 10.--3ANITARY FACILITIES-~Continued
| i i i i
Soil name and H Septic tank i  Sewage lagoon | Trench ! Area i Daily cover
map symbol 1 absorption i areas H sanitary | sanitary i for landfill
: fields ! : landfill : landfill :
i i ] i |
| ! ! | :
Wam=cemm e iSevere: iSevere: |Severe: iSevere: i Poor:
Wauseon i percs slowly, | seepage, | wetness, | wetness, | wetness.
| wetness, | wetness. | too clayey, | seepage, )
i floods. i i floods. i floods. i
] ] ] 1 1
¥ ] 1 I ¥
WXBmmmmmm e e e i Severe: |Severe: iSevere: iSevere: | Fair:
Wixom | wetness, | wetness, i wetness. | wetness, | too clayey.
| percs slowlvy. | seepage, ! \ Seepage. |
] 1 ] ] 1
1 1 1 1 1
WzB#: i i i i i
Wixome——=meeecaaao |Severe: iSevere: |Severe: iSevere: [Fair:
| wetness, | wetness, | wetness. i wetness, i too clayey.
| percs slowly. | seepage. i | Seepage. )
] ] 1 ] 1
' t ] 1 1
Belleville——meea-- iSevere: iSevere: iSevere: iSevere: | Poor:
wetness, | wetness, | wetness, | wetness, i wetness.
percs slowly, | seepage, | floods. | seepage, i
floods. i floods. y floods. i
i i i
i i i
i i i

1
t
]
1
|
|
1
1

# See map unit description for the composition

and behavior of the

map unit.
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{Some of the terms used in this table to describe restrictive soil features are defined in the Glossary.

SOIL SURVEY

TABLE 11.--CONSTRUCTION MATERIALS

See

text for definitions of '"good," '"fair," "poor," and "unsuited."” Absence of an entry means soil was not
t d] ? H ?
rate
Soil name and ) Roadfill | Sand i Gravel | Topsoil
map symbol i | i i
i i i ]
i i i i
] | b ]
I ] ] )
AbBecmmmmme e 1G00dmmcm e 1G00dewmmm e ee e iUnsuited: {Fair:
Abscota H 1 | excess fines. i too sandy.
] L] | 1
] I 1 ]
Admmmmmememeeee e ' Poor: {Unsuited: {Unsuited: \Poor:
Adrian { excess humus, | excess humus. | excess fines, | wetness,
| wetness, 1 | excess humus. ! excess humus.
1 ) [} ]
1 1 I [
AeB*, i i i i
Aquents i i } i
] ] 1 ]
1 i i 1
| Y, ' Poor: ‘Poor: iUnsuited: | Poor:
Belleville | wetness, y excess fines, | excess fines. | wetness.
! low strength. ! thin layer. | |
1 1 1 1
] 3 ] 1
BOBmmmmm e em e iPoor: tUnsuited: lUnsuited: {Fair:
Bowers i low strength. | excess fines. | excess fines, ! thin layer.
] ] ] i
1 1 1 ]
Che—meer e iPoor: 1Go0dmmmm e 1Go0dmmmmm e e {Poor:
Cohoctah | wetness. | i | wetness,
1 1 1 1
I 1 I 1
COBommmmmmememee o ‘Fair: ‘Fair: {Unsuited: | Poor:
Covert | wetness. \ excess fines. | excess fines. | too sandy.
] 1 ] b
1 1 | 1
CSBmmmmrmwm e iFair: \Fair: iUnsuited: jPoor:
Covert ! thin layer, i thin layer. } excess fines. \ too sandy.
| wetness. i i i
] ] 1 ]
] 1 ] i
INBemwmmec e i Poor: iUnsuited: tUnsuited: |Fair:
Ingersoll | wetness. | excess fines. i excess fines, i thin layer.
] 1 ] 1
) 1 I 1
Kgmmmmmmmm e e {Poor: - (Fair: iUnsuited: | Poor:
Kingsville \ wetness, | excess fines. } excess fines. | wetness.
] 1 ] ]
| 1 | 1
Kn---comemcmme e e {Poor: 1Good——cmmmm e iUnsuited: | Poor:
Kinross | wetness. i | excess fines. { wetness,
i i i | too sandy.
1 | ] ]
I 1 ] 1
[ et e T \Poor: yUnsuited: iUnsuited: | Poor:
Lenawee i wetness, i excess fines. | excess fines, | wetness.
E low strength, i i i
1 ] |
| I ] ]
LrB*: i i i i
Lenawee==m—m=me-—— i Poor: iUnsuited: iUnsuited: | Poor:
| wetness, \ excess fines. | excess fines. | wetness.
| low strength., i i i
1 ] ] 1
1 ] 1 i
WiXOMeem—mmm e m | Poor: {Poor: iUnsuited: {Fair:
i low strength. ! thin layer. | excess fines. i too sandy.
] [} 1 b
] i ] 1
LXA-mmmmmm - (Fair: tUnsuited: !Unsuited: |Fair:
Londo i low strength, | excess fines. | excess fines. i thin layer.
N .
| shrink-swell. | i i
1 | ] ]
1 ] ] ]
MeB-m—cmem e e o iFair: | Poor: iUnsuited: | Poor:
Menominee ! shrink-swell. i thin layer. | excess fines, | too sandy.
[} ] ] ]
I ] ] 1
O0aB-=mcmccccccnae 1Go0dmmmm e 1Good=mmmmmmm e iUnsuited: \Poor:
Oakville 1 H i excess fines. ! too sandy.
] 1 | |
1 t ] ]
Pa==memmce e {Poor: iUnsuited: {Unsuited: {Poor:
Parkhill | wetness. | excess fines. | excess fines. i wetness.
1 1 ]
I 1 I

See footnote at end of table.
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TABLE 11.--CONSTRUCTION MATERIALS--Continued
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Urban land.

] ] 1 1
] ] ] 1
Soil name and | Roadfill i Sand | Gravel i Topsoil
map symbol ! H i 1
i i i i
T T T T
! 1 I 1
i i i i
ol PSSy LR - | Poor: ‘Unsuited: yUnsuited: | Poor:
Pella | wetness, | excess fines. ! excess fines. | wetness.
| low strength. | i i
] 1 ] ]
1 i I 1
PSB, PtB--—-oeeeeeeaoo i Poor: 1GoOdmmmmmm e iUnsuited: | Poor
Pipestone | wetness. | | excess fines. , too sandy,
i | ' | wetness,
| i i i
PuB*: i i i i
Pipestone--—=—ceceae-o | Poor: 1G000dmmmm e e e tUnsuited: \ Poor
| wetness. | i excess fines. | too sandy,
i i i | wetness.
1 1 ] ]
1 ] 1 !
Qakvillem=mmeeecmeen e 1GOO0demm e e e e s 1Go0demm e e iUnsuited: \Poor:
i i ! excess fines. ! too sandy.
] ] | [
1 t ] 1
Urban land. i i i |
1 ] ] ]
1 I 1 1
PWB=—cmmm e 1Go0dem e - 1Good=mmm e - iUnsuited: | Poor:
Plainfield | i i excess fines. ! too sandy.
] 1 ] ]
] ¥ I 1
PxB*: i i i i
Poseyville—emececaaaa {Poor: {Poor: iUnsuited: (Fair:
i low strength, ! thin layer. ! excess fines. ! too sandy.
] ] ] 1
1 1 t I
Londo-—=-—-——ccemccooo \Fair: iUnsuited: iUnsuited: {Fair:
i low strength, | excess fines. i excess fines. ! thin layer.
| shrink-swell. 1 i i
1 ] [ ]
I 1 | ]
SZmmmmem e \Poor: tUnsuited: iUnsuited: i Poor:
Sloan | wetness, | excess fines. | excess fines. | wetness.
" i frost action. 1 | )
i | i i
Ur#*, ! ! ! '
Urban land | i i i
1 1 | ]
] I 1 1
Wa-ocmmmm e {Poor: | Poor: iUnsuited: | Poor:
Wauseon | wetness, | excess fines, | excess fines. | wetness.
i low strength, ! thin layer. ! i
| shrink-swell. 1 i i
] ] 1 ]
1 1 I 1
WXBmmmmmmcme e \Poor: | Poor: iUnsuited: |Fair:
Wixom i low strength. { thin layer. | excess fines. ! too sandy.
] ] ] ]
] ] 1 i
WzB*: | | : 1
Wixomecoowmeem e yPoor: i Poor: tUnsuited: {Fair:
i low strength. i thin layer. | excess fines. i too sandy
] 1 [ ]
| N 1 1 1
Belleville-==meceeeu= | Poor: | Poor: iUnsuited: | Poor:
wetness, | excess fines, i excess fines. | wetness
] ] |
| | \
I ] 1
1 Vo '
I 1 1
] 1 [}
1 I 1

low strength.

thin layer.

* See map unit description for the composition and behavior of the map unit.
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TABLE 12.--WATER MANAGEMENT

[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. Absence
of an entry means soil was not evaluated] '

T T T T T T
I ] 1 3 3 |
S0oil name and | Pond | Embankments, i Aquifer-fed | Drainage i Irrigation i Grassed
map symbol ! reservoir { dikes, and , excavated H | \ waterways
! areas ! levees ! ponds ! i
T T T T T T
1 ¥ ] ] ] ]
i i i i | i
AbBo-ccm e ISeepagemmmeeaca 1Seepage-——mm—=== iDeep to water |Not needed-=w-- |Fast intake, iDroughty.
Abscota 1 ! ! ! { droughty, |
i i i | | soil blowing. |
| ] ] . ] 1 1
] ! 1 ] 1 I
Admccmc e |Seepage~m—=—-e—=- |Seepage, \Favorable——a--- {Floods, iWetness, iWetness.
Adrian | | wetness, 1 | frost action. | fast intake, ;
i | i i | soil blowing. |
i ] i | i i
AeB*, i i i i i )
Aquents ) i i i | i
i i i i i i
Be-mcmmmmm e \Favorable~——--- iWetnesse—meema= 1Slow refill----{Floods, iWetness, iWetness.
Belleville i i i { frost action, | fast intake,
i i i i ! soil blowing. |
1 ] ] b ] 1
1 1 1 ] i 3
BOBemomm e {Favorable——-—--- tUnstable fill, |Slow refill----|frost action---iWetness--—m—e—ee-o iWetness.
Bowers 1 i low strength. | i i i
t | 1 ] 1 1
i ) ] ] 1 1
Chemmmmc e - 1Seepage—=——=ue-a iPiping, iFavorable--=—--- |Floods, iWetness, iWetness.
Cohoctah ! | seepage, | i frost action. | floods, i
) | wetness. 1 ! i soil blowing. |
1 1 ] ] 1 1
i ¥ I 1 3 ]
COBwmm e e | Seepage——m—aeaaa |Seepage—=ceceaeo iDeep to water |Favorable---—--- iDroughty, iDroughty.
Covert ! ! ! ! i fast intake, |
i i i i | wetness. i
i i i i i i
CSBomm e iSeepage-mm—ewe== |Seepage-——=—=—-==- iSlow refill--~-{Favorable-=-=-= iWetness, iDroughty,
Covert ! 1 ! ! i droughty, | percs slowly.
i i i | ! soil blowing. |
] ] 1 1 ] ]
1 1 1 1 ] I
InBeecmmcem e |Seepage-mmmew-u \Piping, iSlow refill----|frost action---|{Wetness, {Wetness,
Ingersoll H ! wetness. | i | erodes easily.| erodes easily.
t (] 1 ] ] 1
i ] 1 I i I
R e i Seepagem—mmwac~ {Seepage, {Favorable-——=-- 1 Floods——ceceaaaa |Fast intake, iWetness,
Kingsville i ! wetness., i i | wetness, ! droughty.
i i i | i droughty. :
i i i i i i
Knewoom e meeeee {Seepage-=—====-= iSeepage, {Favorable-~-==- 1FloodS===mmamaem iWetness, {Wetness.
Kinross 1 | wetness. 1 | { fast intake,
| | i H ! soil blowing. |
] ] ] ] ] 1
] I ] I ] 1
Lewommc e | Seepage—mmmaean iWethesSemewewnax 1Slow refill----}fFloods, iWetness, iWetness.
Lenawee i i i | frost action. | floods !
i i i | | i
LrB#*: i | i i i i
Lenawe@e=—=emeeceax iSeepage-——cmeu- IWetnessmmme e {Slow refiil----i{floods, i Wetness, iWetness.
i i | ! frost action. | floods !
] 1 [} ] 1 1
1 ' ] 1 ] 1
Wixome-emomoeneee | Seepage-=—=——--- iWetness=——-—--- 1Slow refill--~-{Favorable-—---- |Fast intake, \Wetness,
] ! i i ! soil blowing, | erodes easily.
i i i i | wetness. !
i i i i i i
LXAeccmmmm e ccee |Favorable-——--- iWetnesse-eweeeo i1Slow refill----|Frost action---|Wetness-—-——-=--- iWetness.
Londo i i | ) i i
i i i i i i
MeBemwcmmma e |Favorable-e—eeaa {Favorable——wwe-- {Deep to water, |Favorable------ iDroughty, iDroughty.
Menominee i i \ slow refill. | \ soil blowing.
] 1 1 1 ] [}
1 ] t ] 1 |
O] e e T {Seepage—m~=eaa- \Piping, iDeep to water |Not needed====- iFast intake, iDroughty.
Oakville ! | seepage. | ! i droughty, i
i i i | i\ soil blowing. |
| 1 ] 1 ] 1
1 1 1 ¥ ] ]
Pammmemmm e |Seepage——~=m=== IWetness~=ewemwax 1Slow refill----|Floods, iWetness, iWetness.
{ floods. i
] 1
] 1

Parkhill 1 ! ! i frost action.
1 1 (] 1
] 1 1 ]

See footnote at end of table.
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TABLE 12.--WATER MANAGEMENT-~Continued

T T T [] [ 1
1 ] 1 I 1 ]
Soil name and | Pond | Embankments, | Aquifer-fed | Drainage i Irrigation | Grassed
map symbol i reservoir \  dikes, and i excavated i | i waterways
i areas | levees i ponds ] i i
i i T j i i
: : : : : |
Pe-eccmmm e e |Seepage-—=----- iWetness—=====-- 1Slow refill----{Floods, iWetness, iWetness.
Pella 1 ) i \ frost action. | floods. i
] 1 ] ] ] ]
i 1 ] ) 1 1
PSBecemmme e e |Seepage~-—--—-=~ | Seepage, {Favorable——=--- iFavorable------ \Fast intake, \Droughty,
Pipestone H \ piping. 1 | | wetness, | wetness.
E | | E E droughty. i
] 1
3 | ] 1 | ]
PEBowm s e m e e | Seepage—~==m=== iSeepage, iSlow refill, |Favorable----=- iFast intake, iDroughty,
Pipestone | ! piping. ! cutbanks cave.| | wWetness, | wetness.
| | i i i\ droughty. !
1 ] ] 1 ] ]
1 1 1 1 1 1
PuB*: i i i i i i
Pipestone—-——-———-- iSeepageemamaaa= |Seevage, {Favorable------ \Favorable--—--- |Fast intake, iDroughty,
| | piping. } | | wetness, | wetness.
i ' ! ' ! droughty.
i i i i i i
Qakville====—eee=e=- 1Seenage—emw—a-m- \Piping, iDeep to water |[Not needed----- \Fast intake, iDroughty.
' | seepage. ! | ! droughty, i
| | | ! ! soil blowing. |
] ] 1 1 ] 1
] | | | 1 1
Urban land. ; i i i ' i
] | ] ] ] [}
1 1 1 1 I I
PWB=—m e |Seepage-—=———--m- | Seepagemmm—m=—== iNO water—we----- iNot needed----- iDroughty, iDroughty.
Plainfield i ' ! ! | fast intake, |
1 | | | ! soil blowing. |
i i i i i i
PxB*: ; i i i i i
Poseyville-————-- 1Seepage~———==-- IWetness———--=== !1Slow refill----{Frost action---{Wetness, {Wetness,
) | i ' | fast intake, | erodes easily.
| | i i ! soil blowing. |
1 1 1 1 ] 1
I ] i I 1 ]
Londo-—----—-----—- Favorable-===-- iWetness=—meeeee- !Slow refill----|Frost action---{Wetness=------- iWetness.
I I 1 | ] |
¥ ] 1 i ! ]
SZemmmmm e {Favorable~------ |Piping-=--ew-=-- |Favorable-—~=--- iWetness, iWetness, iWetness.
Sloan | i i | floods, i floods. i
i i i | poor outlets. | !
i i i i i i
Ur#, i i ] i i i
Urban land i | 1 ! ! |
1 ] ] | ] 1
I I 1 i 1 I
R e |Seepage-m----=- iWetness, {Slow refill----|Percs slowly, {Wetness, iWetness,
Wauseon | ! hard to pack. | { frost action, | droughty, \ percs slowly,
H i | i floods. { soil blowing. | droughty.
] ] ] 1 ] i
1 ] ¥ I ] ]
WXBomwwmmm e e e e e i Seepage---=~===~ iWetness—====-=- 1Slow refill----{Favorable------ iFast intake, iWetness,
Wixom | | 1 ! ! soil blowing, | erodes easily.
| : : ! | wetness, i
i i i i i i
WzB#* i i i - i i
Wixom--we—c—meeoe i Seepage---—-—-~- iWetness——--——-- 1Slow refili----|Favorable------ {Fast intake, iWetness,
i i i | { soil blowing, | erodes easily.
i | i i ! wetness. '
' i | | | i
Belleville—me—ew-- {Favorable-———--- IWetnhesseecemeewma 1Slow refill----|Floods, iWetness, iWetness.
i i i i frost action. | fast intake,
i i ] } ! soil blowing., |
1 ] ] 1 ] ]
| 1 | 1 ] |
Urban land. | H | | | |
i i i i i i

# See map unit description for the composition and behavior of the map unit.
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TABLE 13.--RECREATIONAL DEVELOPMENT

[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See
text for definitions of "slight," '"moderate," and "severe." Absence of an entry means soil was not
rated]

T ] T T
1 ] t ]
Soil name and 1 Camp areas 1 Picnic areas | Playgrounds | Paths and trails
map symbol ] ' i i
i i i i
T T T T
1 1 i ]
i i i i
AbBemmmm e |Severe: iModerate: iModerate: iModerate:
Abscota | floods. | too sandy. i too sandy. | too sandy.
] (] ] ]
i 1 ] I
Adecmmm e i Severe: iSevere: {Severe: |Severe:
Adrian | wetness, | wetness, | wetness, | wetness,
i floods, | excess humus. i floods, | excess humus.
{ excess humus. | i excess humus. H
| i | i
AeB#, | | i
Aquents i 1 | i
1 ] ] b
I ] 1 '
Bemmmmm e iSevere: | Severe: | Severe: iSevere
Belleville | wetness, | wetness. | wetness, | wetness
i floods. | i floods. |
b ] ] |
| ] ] I
BOBw=mmmmmmmeee e ySevere: iModerate: iSevere: |Moderate
Bowers | wetness. | wetness. | wetness, \ wetness
] 1 ] b
! ! ] 1
[0 |Severe: |Severe: iSevere: iSevere
Cohoctah | wetness, | wetness, | wetness, | wetness
{ floods. | y floods. i
] 1 ] ]
1 1 | 1
CoB, CsBww=cmm—a= iSevere: iSevere: iSevere: |Severe:
Covert i too sandy. | too sandy. | too sandy. i too sandy.
] ] ] 1
1 ] ] I
InB--——evmemmee = i Severe: iModerate: iSevere: | Moderate:
Ingersoll | wetness. | wetness. | wetness. | wetness.
] 1 ] 1
! I 1 I
Kgme e e |Severe: | Severe: i Severe: iSevere
Kingsville i wWwetness, | wetness, | wetness, | wetness.
| floods. H { floods. \
i 1 1 (]
1 1 1 1
S {Severe: |Severe: | Severe: iSevere:
Kinross i floods, i wetness, | too sandy, | wetness,
| wetness, i too sandy. | wetness, | too sandy.
| too sandy. H i floods. |
b 1 ] 1
] I ] 1
Leemocmemmrec e |Severe: iSevere: i Severe: | Severe:
Lenawee | wetness, | wetness. { wetness, { wetness.
i floods. ) { floods. i
| i i i
LrB=: i i i i
Lenawee-==ecemm= iSevere: iSevere: iSevere: 1Severe:
| wetness, | wetness, i wetness, { wetness.
| floods. ' | floods. i
] 1 ] ]
1 1 1 1
Wixomee-—weemaao |Severe {Moderate: iSevere: iModerate:
| wetness. | wetness, { wetness. | wetness,
i | too sandy. | | too sandy.
1 ] 1 ]
i 1 i ]
LXA-cwomm e {Severe: iModerate: iSevere: iModerate:
Londo | wetness. | wetness, | wetness. | wetness.
] ] ] 1]
1 ) 1 1
MeB-mmcmcr e {Severe: iSevere: iSevere: {Severe:
Menominee | too sandy. | too sandy. | too sandy. | too sandy.
t ] ] 1
t ] ] ]
OaBe=mmweecemm e | Severe: |Severe: iSevere: |Severe:
Oakville } too sandy. i too sandy. | too sandy. i too sandy.
] 1 | 1
] I ' I
Pam—mre e }Severe: iSevere: iSevere: |Severe:
Parkhill | wetness, | wetness. | wetness, | wetness,
floods. | i floods. |
] 1 1
1 | 1

|
1
1
|

See footnote at end

of table.
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TABLE 13.--RECREATIONAL DEVELOPMENT--Continued

I [] 1
. ! ! |
Soil name and | Camp areas | Picnic areas Playgrounds 1 Paths and trails
map symbol | |
i i i
i i H
: :
Permm el |Severe: | Severe Severe: Severe:
Pella | wetness, | wetness wetness, wetness.
i floods. | floods.
i) 1
1 ]
PSB, PtBeeoonemmmeea |Severe: iSevere Severe: Severe:
Pipestone | wetness, | wetness, too sandy, too sandy.
| too sandy. { too sandy. wetness.
1
1
PuB#*: |
Pipestone-—-—ceea-- |Severe: Severe: Severe: Severe:
{ wetness, wetness, too sandy, too sandy.
| too sandy. too sandy. wetness.
1
Oakvilles-=e—cemcmwmua- iSevere: Severe: Severe: Severe:

Urban land.

Plainfield

PxB#*;

Poseyville-mecmaceaaaa

Ur#*,

Belleville~=—ecaneaa

Urban land.

too sandy.

1
1
1
1
1
]
1

{Severe:
| too sandy.
1

]

i

{Severe:

| wetness.
]

1

i

{Severe:

| wetness.
)

1

iSevere:

| wetness,
floods.

]

|Severe:
wetness,
percs slowly,

1
i
|
i floods.
]
]

iSevere:

| wetness.
1}
]
1
]
i
|Severe:
| wetness.,
]

I

i

{Severe:
wetness,
floods.

too sandy.

Severe:
too sandy.

Moderate:
wetness,
too sandy.

Moderate:
wetness,

Severe:
wetness.

Severe:
wetness,

Moderate:
wetness,
too sandy.

Moderate:
wetness,
too sandy.

Severe:
wetness,

too sandy.

Severe:
too sandy.

Severe:
wetness.

Severe:
wetness.

Severe:
wetness,
floods.

Severe:
wetness,
percs slowly,
floods.

Severe:
wetness.

Severe:
wetness.

Severe:
wetness,
floods.

e
too sandy.

Severe:

e
too sandy.

Moderate:
wetness,
t

oo sandy.

wetness.
Severe:
wetness.

Severe:
wetness.

Moderate:
wetness,
t

oo sandy.

Moderate:
wetness,
too sandy.

Severe:

]
1
I
]
1
]
I
1
t
]
]
(]
1
1
1
b
]
]
!
]
)
]
|
]
1
1
t
]
1
]
1
]
]
]
]
1
I
b
]
1
)
1
I
1
]
]
1
]
I
]
]
1
1
| ,
iModerate:
1
1
]
3
]
1
1]
i
1
]
]
]
1
I
]
]
]
]
]
I
1
]
]
|
]
I
1
]
]
1
1
]
]
1
]
1
1
1
]
1
]
1
1
1
]
1
i
| wetness.
]
1
(]
1
|
]
]
|

* See map unit description for th~ composition and behavior of the map unit.
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TABLE 14.--WILDLIFE HABITAT POTENTIALS

Absence of an entry indicates the soil

[See text for definitions of "good," 'fair " ‘‘poor," and "very poor."

was not rated]

Potential for habitat elements

Soil name and

water
areas

WetlandiShallow
plants |

iHardwood} Conif-
trees

herba-

iGrasses
and

tand seed|

Grain

map symbol

jlegumes

crops
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See footnote at end of table.
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TABLE 14.--WILDLIFE HABITAT POTENTIALS--Continued

Potential as habitat for--

T
[l

Potential for habitat elements

iOpenlandi{WoodlandiWetland

T
1

Wild 7

herba-

-
|

So0il name and

Wetlandi{Shallow

1
1

iGrasses | ‘Hardwood! Conif-

Grain
tand seed|

map symbol

twildlife wildlifeiwildlife

water
areas

trees | erous | plants
plants

ceous |
plants

|
)

and

]
1
T
1
)
1
i
I
|
|
i
I
'
1
1
¥
)
1

ilegumes

crops

)
1
T
1
|
i
]
I

Oakville==--=======}Poor

PuB#:

]
1
]
1
|
i

Plainfield

PxB#:

1Good 1Good 1Good {Fair

Fair

Poseyville=-====---|Poor

iVery 1Good 1Good { Poor.

Fair

Good i Good 1Good

1Good

Londo===-cwwwawa--iFair

| Poor

SZ--==wmceeeeee——a-}|Poor

Sloan

Urban land

Ur*,

Wa-—=wememacaa—————|Poor

Wauseon

Fair

1Good 1Good 1Good

Fair

!
|
WXBe=emeweemaeceeeo--|Poor

Wixom

'
1
]
I
|
1

WzB*:

1Good 1Good Good Fair Fair Fair {Good Fair.

Fair

Wixom-=-—-ccwwwe——-|Poor

air.

Poor

1
I
)
1
]
]
'
1
I
I

Belleville-meecaae-

Urban land.

¢

* See map unit description for the composition and behavior of the map unit.



Percentage passing

Absence of an entry means data were not estimated]
TFrag-

SOIL SURVEY

Classification

TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS
> means greater than.

[The symbol < means less than;

90
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TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued
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Urban land.

clay loam.
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129-60)Silty clay loam,iCL, CL-ML}A-4, A-6] O 195-100195-100185-100{51-95 | 20-40 | 5-25
! ! sandy clay ' | i i i | | | i
H ! loam, loam. i i i | i | i i i
1 1 1 ] ] ] ] t ] 1 ]
1 i 1 t 1 ] ] ] | ] 1
WzB#: ' i i i | | ' ) | i |
WiXOmemomoceomemee ! 0-9 |Loamy sand------ ' SM 1A-2-4 ) 195-100195-100}50-70 {15-30 | =--- | NP
i 9-291Loamy sand, fine|SM, SP-SM}A-2-4, ! 0 195-100195-100150-75 | 5-30 | <20 | NP-4
i | ‘sand. i ) A-3 i i i i i i i
129-60i3ilty clay loam,|{CL, CL-MLiA=4, A-6! O 195-100195-100185=-100151-95 | 20-40 | 5-25
! ! sandy clay i i i i i i i | i
| | loam, loam. i ! | ! i | | i i
i i i i i i i i i i i
Bellevillemecemweea | 0-8 iLoamy sand----=- | SM VA=2 i 0 i 100 195-100470-85 [20-35 | <20 | NP-4
i 8-30{Sand, loamy i SM 1A=2 i 0-3 195-100190-100}50-85 }15-30 | <20 - NP-4
| i sand, loamy ) i ! i ! | ) ) i
! | fine sand. i i i i i i i i i
130-601Clay loam, silty|CL 1A-6, A-T7] 0-3 {95-100}190-100{90-100{70-90 | 25-50 | 10-25
1 ] 1 1 ] ] (] 1
| ! ' | | | ' ;
1 ¥ ] ] ! 1 1 1
t ] ] ] ] ] 1 ]
' 1 1 | t 1 1 1
i i i i i i i i

1
I
b
¥
b
I
I
i

# See map unit

description for the composition and behavior of the map unit.
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES Of SOILS

erosion tolerance factor (T) is for the entire
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued
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TABLE 17.--SOIL AND WATER FEATURES

See text for descriptions of symbols and such terms as “rare,"

> means greater than]

[Absence of an entry indicates the feature is not a concern.

The symbol < means less than;

"brief," and "perched."
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TABLE 17.--SOIL AND WATER FEATURES--Continued

Risk of corrosion
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% See map unit description for the composition and behavior of the map unit.
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98 SOIL SURVEY

TABLE 18.--CLASSIFICATION OF THE SOILS

[An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those
characteristics of this taxadjunet that are outside the range of the series]

Soil name Family or higher taxonomic class

Abscota-c-—mmcmmm e Mixed, mesic Typic Udipsamments
Adriane-eeeeccmccmaeccee. i Sandy or sandy-skeletal, mixed, euic, mesic Terric Medisaprists
Bellevillem—cwommmma o | Sandy over loamy, mixed, mesic Typic Haplaquolls
*BOWerS————emm e i Fine, mixed Aquic Eutroboralfs
Cohoctah--—cccemmmmeceee { Coarse-loamy, mixed, mesic Fluvaguentic Haplaquolls
Covert—ceem e i Sandy, mixed, mesic Entic Haplorthods
Ingersolle-cecmmmmc e | Fine-silty, mixed, mesic Aquic Hapludalfs
*Kingsvillem=emmemacme o i Mixed, mesic Mollic Psammaquents
FINroSSe=mmom e e e i Sandy, mixed, frigid Typnic Haplaquods
Lenawee-—-eomcmcmmeaomeo i Fine, mixed, nonacid, mesic Mollic Haplaquepts
Londo-—c-ecmm e | Fine-loamy, mixed, mesic Aeric Glossaqualfs
*Menominee--cec—cmmmaommoooo i Sandy over loamy, mixed, frigid Alfic Haplorthods
NDakvilleweemmm e { Mixed, mesic Typic Udipsamments
Parkhille--cecmwmcccmcn o | Fine-loamy, mixed, nonacid, mesic Mollic Haplaquepts
#Pellam—mme el | Fine-silty, mixed, mesic Typic Haplaquolls
Pipestone--—ceemocmmcmmea o | Sandy, mixed, mesic Entic Haplaquods
Plainfield-=-ccccmmaaaaoo | Mixed, mesic Typic Udipsamments

Poseyvilleemmmwmc oo i Coarse-loamy, mixed, mesic Aquollic Hapludalfs

SloaNemcom e | Fine-loamy, mixed, mesic Fluvaquentic Haplaquolls
WausSeoNw-mmmc e e i Coarse-loamy over clayey, mixed, mesic Typic Haplaquolls
WiXOme e e m e e Sandy over loamy, mixed, mesic Alfic Haplaquods
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