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Washington, D.C. 20250.

Major fieldwork for this soil survey was done in the period 1963-1966. Soil names and
descriptions were approved in 1968. Unless otherwise indicated, statements in the publi-
cation refer to conditions in the county in 1966. This survey was made cooperatively by
the Soil Conservation Service, the Ohio Department of Natural Resources, Division of
Lands and Soil, and the Ohio Agricultural Research and Development Center. It is part
of the technical assistance furnished to the Henry County Soil and Water Conservation

Either enlarged or reduced copies of the soil map in this publication can be made by
commercial photographers, or they can be purchased on individual order from the Carto-
graphic Division, Soil Conservation Service, United States Department of Agriculture,

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

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

Locating Soils

All the soils of Henry County are shown
on the detailed map at the back of this
publication. This map consists of many
sheets made from aerial photographs.
Each sheet is numbered to correspond with
a number on the Index to Map Sheets.

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

Finding and Using Information

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

Individual colored maps showing the
relative suitability or degree of limitation
of soils for many specific purposes can be
developed by using the soil map and the
information in the text. Translucent ma-
terial can be used as an overlay over the
soll map and colored to show soils that
have the same limitation or suitability. For
cxample, soils that have a slight limitation

for a given use can be colored green, those
with a moderate limitation can be colored
yellow, and those with a severe limitation
can be colored red.

Farmers and those who awork awith
farmers can learn about use and manage-
ment of the soils from the soil deserip-
tions and from the discussions of the
capability units and the management of
solls for crops and pasture.

Foresters and others can refer to the
section “Woodland Use of the Soils” where
the woodland in the county is discussed
and the potential productivity of selected
soilsis given.

Game managers, sportsmen, and others
can find information about soils and wild-
life in the section “Soils and Wildlife
Habitat.”

Community planners and others can
read about soil properties that affect the
choice of sites for dwellings, industrial
buildings, and recreation areas in the sec-
tion “Planning for Town and Country
Use.”

Engineers and builders can find, under
“Tngineering Uses of the Soils,” tables
that contain test data, estimates of soil
properties, and information about soil
features that affect engineering practices.

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

Newcomers in Henry County may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be
interested in the information about the
county given at the beginning of the publi-
cation and in the section “Additional Facts
About the County.”
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HENRY COUNTY is in the northwestern part of
Ohio (fig.1). It has a total area of approximately 416
square miles, or 266,240 acres. Napoleon, the county seat
and largest community, is on the banks of the Maumee
River, somewhat northwest of the geographical center of
the county. Smaller towns are Deshler, Hamler, Holgate,
Liberty Center, Malinta, McClure, and Ridgeville
Corners. In 1970, the population of the county was
27,058, and the population of Napoleon was 7,791.

The county lies entirely within an area called the
Glacial Lake Plain. It is typified by large areas of level
or nearly level soils, which are broken only by sand
ridges formed during the glacial period and by slope
breaks along the rivers and streams.

The elevation ranges from 625 feet above sea level
where the Maumee River enters Wood County to 750
feet about 2 miles northwest of Ridgeville Corners.

NAPOLEON

160 WILES

CINCINNATI
!

*State Agricultural Experiment Station

Figure 1.,—Location of Henry County in Ohio.

About 95 percent of Henry County is used for farming.
Industry, especially food processing, provides many jobs
off the farm. Cash-grain farming is dominant in the
county, but dairying, steer feeding, producing hogs, and
producing eggs also are important. Sugar beets and
tomatoes are the commonly grown specialty crops.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Henry County, where they are located,
and how they can be used. The soil scientists went into
the county knowing they likely would find many soils
they had already seen and perhaps some they had not.
They observed the steepness, length, and shape of slopes,
the size and speed of streams, the kinds of native plants
or crops, the kinds of rock, and many facts about the
soils. They dug many holes to expose soil profiles. A pro-
file is the sequence of natural layers, or horizons, in a
soil; it extends from the surface down into the parent

. material that has not been changed much by leaching

or by the action of plant roots.

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

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

Soils of one series can differ in texture of the surface
layer and in slope, erosion, or some other characteristic
that affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases. The name
of a soil phase indicates a feature that affects manage-
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ment. For example, St. Clair silty clay loam, 6 to 12
percent slopes, moderately eroded, is one of several phases
within the St. Clair series.

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

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

Some mapping units are made up of soils of different
series, or of different phases within one series. Only one
such kind of mapping unit is shown on the soil map of
Henry County, the undifferentiated group.

An undifferentiated group is made up of two or more
soils that could be delineated individually but are shown
as one unit because, for the purpose of the soil survey,
there is little value in separating them. The pattern and
proportion of soils are not uniform. An area shown on
the map may be made up of only one of the dominant
soils, or of two or more. Haney and Rawson loams, 6 to
12 percent slopes, is the only undifferentiated soil group
in this county.

In most areas surveyed there are places where the soil
material is so shallow, so severely eroded, or so variable
that it has not been classified by soil series. These places
are shown on the soil map and are described in the sur-
vey, but they are called land types and are given descrip-
tive names. Cut and fill lahd is a land type in this
county.

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

Soil scientists observe how soils behave when used as
a growing place for native and cultivated plants, and as
material for structures, foundations for structures, or
covering for structures. They relate this behavior to
properties of the soils. For example, they observe that
filter fields for onsite disposal of sewage fail on a given
kind of soil, and they relate this to the slow permeability
of the soil or a high water table. They see that streets,
road pavements, and foundations for houses are cracked
on a named kind of soil and they relate this failure to the
high shrink-swell potential of the soil material. Thus,
they use observation and knowledge of soil properties,
together with available research data, to predict limita-
tions or suitability of soils for present and potential
uses.

After data have been collected and tested for the key,
or benchmark, soils in a survey area, the soil scientists
set up trial groups of soils. Tﬁey test these groups by
further study and by consultation with farmers, agron-
omists, engineers, and others. They then adjust the
groups according to the results of their studies and con-
sultation. Thus, the groups that are finally evolved re-
flect up-to-date knowledge of the soils and their behavior
under current methods of use and management.

General Soil Map

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

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

The terms for texture used in the title for several of
the associations apply to the texture of the surface layer.
For example, in the title of association 1, the words,
“clayey soils,” refer to the texture of the surface layer.

The soil associations in Henry County are discussed in
the following pages.

1. Hoytuville association

Very poorly drained, nearly level, dominantly clayey soils
formed in wave-modified glacial till

This association is on a nearly level glacial till plain
that is broken at wide intervals by tributary streams of
the Maumee River. The till plain has been beveled and
reworked by lake water in the postglacial period. This
association occupies about 35 percent of the county and is
the largest.

About 90 percent of the association is Hoytville soils,
and the remaining 10 percent is Nappanee, Haskins, Mer-
mill, and other soils.

The Hoytville soils are dark colored and very poorly
drained. They are nearly level, have a seasonal high water
table, and are subject to ponding in low areas. They have
a clayey subsoil and, in most places, a clayey surface
layer. The somewhat poorly drained Nappanee and Has-
kins soils are lighter colored than the Hoytville and the
very poorly drained Mermill soils. The Nappanee soils
generally are on slope breaks along streams, but they also
are in small isolated areas surrounded by dark-colored
Hoytville soils. They have a clayey subsoil and a seasonal
high water table.
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This association was part of the Black Swamp that the
early settlers saw in the northwestern part of what is now
Ohio. Today, however, surface and tile drains remove
excess water to numerous, deep, roadside ditches and
streams. The soils still are naturally wet in winter and
spring, but artificial drainage has helped to lower the sea-
sonal high water table. Maintenance of artificial drainage
systems 1s the major management need in this association.
The hazard of erosion is little or none, and most of the
association is used for cultivated crops. A few undrained
areas remain in trees.

The Hoytville soils are important to farming and are
intensively used for corn, soybeans, wheat, tomatoes, and
sugar beets. They have a deep rooting zone when the water
table is low in summer, and they have a high available
water capacity.

The seasonal high ‘water table and slow permeability
of the soils in this association are limitations to many
nonfarm uses, including septic tank filter fields. The base-
ments of homes are commonly wet unless the foundations
are adequately drained.

2. Hoytuville-Nappanee association

Very poorly drained and somewhat poorly drained, nearly
level to gently sloping, dominantly clayey soils formed in
wave-modified glacial till

This association consists of dark-colored Hoytville soils
and lighter colored Nappanee soils. These soils are nearly
level and occupy a glacial till plain that has been beveled
and reworked by lake water in the postglacial period.
Much of the association is dissected by small tributaries
of the Maumee River. The extreme northwestern and
southwestern areas of this association are less highly dis-
sected than other areas. This association occupies about
27 percent of the county.

About 70 percent of the association is Hoytville soils,
10 percent is Nappanee soils, and the remaining 20 per-
cent is Mermill, Haskins, Rimer, and other soils.

The Hoytville soils are dark colored and very poorly
drained. The Nappanee soils are somewhat poorly drained
and lighter colored than the Hoytville soils. A large acre-
age of Nappanee soils is on slope breaks along streams.
The Hoytville and Nappanee soils formed in wave-worked
glacial till and have a clayey subsoil and a seasonal high
water table. The Mermill soils are very poorly drained,
and the Haskins and Rimer soils are somewhat poorly
drained.

The dominant soils in this association are saturated with
excess water in winter and spring, but extensive drainage
throughout the association helps to remove much excess
water. Numerous, deep, roadside ditches provide outlets
for many tile and surface drains. Maintenance of artificial
drainage is the major management need for the soils in
this association. Erosion is a hazard on sloping Nappanee
soils along streams.

Most of the soils in this association are used for cash
crops. The Hoytville soils are important to farming and
are used intensively for corn, soybeans, and wheat, and
for sugar beets, tomatoes, and other specialty crops. The
Nappanes soils are not so well suited to crops as the Hoyt-
vi%lle soils but are widely used for corn, soybeans, and
wheat.

Limitations for many nonfarm uses, including septic
tank filter fields, are a seasonally high water table and slow
or very slow permeability. Houses on both Hoytville and
Nappanee soils commonly have wet basements unless the
foundations are properly drained.

3. Millgrove-Mermill-Haskins association

Very poorly drained and somewhat poorly drained, nearly
level, loamy soils formed mainly in water-worked material

This association is characterized by moderate to large
expanses of nearly level, dark-colored soils and small to
moderate areas of lighter colored soils on low rises. The
association mainly occurs in a fairly broad area south of,
and roughly parallel to, the Maumee River. This associa-
tion occupies about 16 percent of the county.

 About 30 percent of the association is Millgrove soils,
about 25 percent is Mermill soils, about 11 percent is
Haskins soils, and the remaining 34 percent is Digby,
Rimer, Seward, and other soils in areas along the Mau-
mee River that are subject to flooding.

The Millgrove and Mermill soils are dark colored and
very poorly drained. The Millgrove soils formed in thick
loamy material underlain by sand and gravel, but the
Mermill soils formed in moderately deep loamy material
and underlying clay. The somewhat poorly drained Has-
kins soils formed in material similar to that in which
Mermill soils formed, but they are lighter colored than
both the Mermill and Millgrove soils. The Digby and
Rimer soils are somewhat poorly drained, and the Seward
soils are moderately well drained.

The dominant soils in this association have a season-
ally high water table in winter and spring. They can,
however, be easily drained with surface drains and tile
installations. Maintenance of artificial drainage systems
is the major management need in this association. There
is little or no hazard of erosion..

Most of the acreage in this association is used mainly
for such cash crops as corn, soybeans, and wheat. To-
matoes are grown to some extent, but growers have had
problems with fruit color and disease. If these soils are
adequately drained, they are suited to many kinds of
truck crops. They are well suited to irrigation.

The seasonally high water table in the dominant soils
is a limitation to many nonfarm uses, including septic
tank filter fields. Houses on Millgrove, Mermill, and Has-
kins soils are likely to have wet basements unless the
foundations are properly drained.

4. Granby-Ottokee-Tedrow association

Very poorly drained, moderately well drained, and some-
what poorly drained, nearly level to gently sloping, sandy
soils formed in lacustrine end windblown material

This association is characterized by highly contrasting
areas of nearly level, dark-colored, sandy soils and gently
sloping, lighter colored, sandy soils (fig. 2). The most
extensive area of this association is in the northeastern
part of the county. It is part of a large area in north-
western Ohio known locally as the Oak Openings. This
association occupies about 8 percent of the county.

About 29 percent of the association is Granby soils,
about 24 percent is Ottokee soils, about 12 percent is Ted-
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Figure 2.—Dark-colored Granby soils and lighter colored Ottokee
soils in soil association 4. These are sandy soils on the lake plain.

row soils, and the remaining 35 percent is Oakville,
Spinks, Arkport, Galen, Adrian, and other soils.

The nearly level Granby soils are dark colored and
very poorly drained. The gently slopin% Ottokee soils
are lighter colored and moderately well drained. The
somewhat poorly drained Tedrow soils generally are in
areas between the Granby and Ottokee soils. Granby and
Tedrow soils have a seasonally high water table; Ottokee
soils have a seasonally high water table for only short
periods. Granby and Tedrow soils are commonly too
wet in spring and too dry in summer for optimum plant
growth. Oakville, Spinks, Arkport, and Ottokee are some
of the more droughty soils in the county. Adrian soils
are poorly drained, organic soils.

Seasonal wetness is the dominant limitation on the
nearly level soils, and soil blowing and droughtiness are
hazards on the gently sloping soils on knolls, The Granby
and Tedrow soils can be artifically drained. The Granby
soils tend to flow and plug the tile lines when they are
saturated. Because Granby soils are in low areas, they
commonly lack outlets, and drain pumps are used in
places.

The soils in this association are mainly used for such
cash crops as corn, soybeans, and wheat. A large acreage
of woodland is in the Maumee State Forest. Areas of
woodland, other than those in the State forest, are being
cleared and converted to cropland. Large plantings of
white pine and other evergreens have been made on the
droughty soils in Maumee State Forest (fig. 3). Trees
grow well on Ottokee soils, and these soils are suited to
Christmas tree production. Such special crops as cab-
bage, carrots, strawberries, cucumbers, peppers, and as-
paragus are grown on Ottokee soils. The major soils in
this association are suitable for irrigation.

The dominant soils in this association differ in limita-
tions for nonfarm uses. Granby and Tedrow soils haye a
seasonally high water table, and Ottokee soils are sandy
and droughty. Houses on Granby and Tedrow soils are
likely to have wet basements unless the foundations are
properly drained.
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Figure 3—Planting of white pine on Ottokee fine sand in
Maumee State Forest.

5. Toledo-Fulton-Lenawee association

Very poorly drained and somewhat poorly drained,
nearly level to gently sloping soils formed in lacustrine
sediment

This association occupies nearly flat landscapes that
have largely been cleared of trees. It mainly occurs in
scattered areas that roughly parallel the Maumee River.
One area is in the northwestern corner of the county.
This association occupies about 7 percent of the county.

About 38 percent of the association is Toledo soils,
about 15 percent is Lenawee soils, about 26 percent is
Fulton soils, and the remaining 21 percent is Del Rey,
Shinrock, Lucas, and other soils.

The nearly level Toledo and Lenawee are dark colored
and very poorly drained. The Fulton soils are lighter
colored and slightly more sloping than the Toledo and
Lenawee soils, and they are somewhat poorly drained.
The Toledo and Fulton soils formed in materiaf’relatively
high in content of clay. Lenawee soils formed in
lacustrine material that has a higher content of sand than
the material in which the Toledo and Fulton soils formed.
T}ﬁtla soils in this association have a seasonally high water
table.

Seasonal wetness is the dominant limitation of the
soils in this association, but extensive artificial drainage
has greatly reduced this limitation. Numerous, deep,
roadside ditches provide outlets for tile and surface
drains. Maintenance of these artificial drainage systems
is the major management need in the association. There
is little or no hazard of erosion, and most of the acreage
is used mainly for cash crops.

The Toledo and Lenawee soils are well suited to corn,
soybeans, and wheat. Sugar beets and tomatoes are grown
on a small acreage of Lenawee soils and to a lesser extent
on Toledo soils. The Fulton soils are moderately well
suited to field crops but are poorly suited to sugar beets
and tomatoes,

Seasonal wetness and moderately slow to slow permea-
bility are the dominant limitations to many nonfarm
uses, including septic tank filter fields. Houses on Toledo
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or Lenawee soils are likely to have wet basements unless
the foundations are properly drained.

6. Colwood-Kibbie association

Very poorly drained and somewhat poorly drained, nearly
level soils formed in deltaic 8ilt and fine sand

This association is entirely in Liberty Township. It
occupies about 3 percent of the county.

About 30 percent of the association is Colwood soils,
about 15 percent is Kibbie soils, and the remaining 55
percent is Millgrove, Mermill, Tuscola, Lenawee, Ted-
row, and Ottokee soils.

The dark-colored, very poorly drained Colwood soils
are in broad, flat areas. The lighter colored, somewhat
poorly drained Kibbie soils are in small, slightly higher
areas. Most of the other soils in this association are either
sandy soils or loamy soils.

The dominant soils and many of the other soils in
this association are waterlogged during wet periods, but
surface and tile drains effectively help to remove the ex-
cess water. Natural drainageways generally provide ade-
quate outlets for drains. Unless the soils are adequately
drained, trafficability is difficult during wet weather.

The Colwood soils are well suited to crops and are im-
portant soils to farming in the county. The Kibbie soils
also are well suited to crops.

The soils in this association are used mainly for such
cash crops as corn, soybeans, and wheat. Some sugar
beets and tomatoes are grown, but the acreage is small.
A larger acreage than presently used is suited to specialty
crops, including some kinds of truck crops. The dominant
soils are suitable for irrigation.

Seasonal wetness is the major limitation to many non-
farm uses, including septic tank filter fields and building
sites. Houses on Colwood, Millgrove, Mermill, and Lena-
wee soils are likely to have wet basements unless the
foundations are properly drained. The Tuscola and Otto-
kee soils have fewer limitations for building sites than
the other soils in this association.

7. Latty association

Very poorly drained, nearly level, clayey soils formed
in lacustrine sediment

This association occupies two areas in the county. The
large area is in Ridgeville Township, and the smaller
area is in the southwestern part of Pleasant Township.
Both areas are broad, flat, and relatively treeless. This
association occupies about 1 percent of the county.

About 70 percent of the association is Latty soils, and
the remaining 80 percent is Nappanee, Haskins, Rawson,
Seward, and other soils. The soils of minor extent are
mostly in the Ridgeville Township area of this associa-
tion.

The major limitation is a seasonally high water table
during wet periods. The seasonally high water table is
lowered moderately well by using tile drains. Numerous,
deep, roadside ditches provide outlets for tile and sur-
face drains. The Rawson and Seward soils are better
drained than the other soils in this association.

Most of the soils in this association are used for: cash
crops, mainly corn, wheat, and soybeans. Sugar beets
and tomatoes are grown on a limited acreage. The Latty
soils are well suited to crops but are clayey and have poor

tilth and poor drainage. These limitations restrict their
use for specialty crops.

Very slow permeability and very poor natural drainage
are dominant limitations to many nonfarm uses, includ-
ing septic tank filter fields and building sites. Houses on
Latty soils are likely to have wet basements unless the
foundations are properly drained. The Rawson and Sew-
ard soils have fewer limitations for building sites than
the other soils in this association.

8. Oshtemo-Haskins-Haney association

Well drained, somewhat poorly drained, and moderately
well drained, nearly level to sloping, loamy soils in loamy
material over sand, gravel, clay, or glacial till

This association occupies long, low beach ridges that
mark the shorelines of postglacial lakes (fig. 4). These
ridges are prominent on the landscape. They are in the
southwestern and northwestern parts of the county. This
association occupies less than 1 percent of the county.

About 26 percent of the association is Oshtemo soils,
26 percent is Haskins soils, 20 percent is Haney soils, and
the remaining 28 percent is Rawson, Dighy, Rimer, Sew-
ard, Vaughnsville, Mermill, Nappanee, Millgrove, and
other soils.

The gently sloping, well drained Oshtemo soils and
the gently sloping, moderately well drained Haney soils
formed in deep, loamy soil material that has a moderate
to high content of sand. The nearly level, somewhat
poorly drained Haskins soils formed in loamy material
that is underlain by clay. L

A seasonally high water table is not a limitation in
the Oshtemo and Haney soils, but it is a limitation in
the Haskins soils and some of the other soils. Artificial
drainage helps to reduce the wetness in these soils. )

Wheat is the principal crop grown throughout this
association. Corn and soybeans are also grown but to a
lesser extent. This is especially true on Oshtemo soils,
because they have a low available moisture capacity.
Alfalfa and clover are commonly grown for hay. Apple,
peach, and vine crops are adapted to the better drained
Oshtemo and Haney soils. These soils are well suited to
irrigation. o

The Oshtemo and Haney soils of this association have
fewer limitations for residential building sites than most
other soils in the county, and their use for this purpose
is increasing. The ridge topography of this association is
commonly used for roadways. The seasonally high water
table in the Haskins soils is a limitation for building
sites and septic tank filter fields.

9. Sloan-Ross-Shoals association

Very poorly drained, well-drained, and somewhat poorly
drained, nearly level, loamy soils formed in alluvium

This association occupies long areas that range from
one-eighth to one-fourth mile in width. The areas are on
the flood plains of the Maumee River. This association
occupies about 1 percent of the county.

About 35 percent of the association is Sloan soils, about
18 percent is Ross soils, about 18 percent is Shoals soils,
and the remaining 29 percent is Medway, Genesee, Wa-
basha, and other soils.

The Sloan soils are dark colored and very poorly
drained. The Ross soils are dark colored and well drained.
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The lighter colored Shoals soils are somewhat poorly
drained. These dominant soils formed in loamy sediment
washed from uplands. They are subject to periodic flood-
ing and sediment deposition,

The Sloan and Shoals soils are generally waterlogged
in winter and spring because the water table is high. Ex-
cess water can be readily removed by tile and surface
drains, but providing outlets for the drains is almost
impossible in some places, The Ross soils do not need
artificial drainage. Flooding occurs in winter and spring,
especially on the Sloan and Shoals soils. It occurs less
commonly on the Ross soils, because they generally are
in the highest areas on the flood plains.

The major soils in this association are important soils
to farming. They are mainly used for cash crops. Corn
and soybeans are the major crops. Winter small grains
are infrequently grown on Shoals and Sloan soils, be-
cause they are subject to flooding and seasonal wetness.
Small grains are more commonly grown on the well-
drained Ross. soils. The better drained Ross and Medway
soils are well suited to specialty and truck crops. To-
matoes and sweet corn can be grown. The soils in this
association, except the Wabasha soils, are suitable for
irrigation,

Flooding is a severe limitation to most nonfarm uses,
including building sites and septic tank filter fields.

10. Paulding association

Very poorly drained, nearly level soils formed in clayey
lacustrine sediment

This association is in two small areas in the county.
The larger area is in southwestern part of Ridgeville
Township, and the smaller area is in the southwestern
part of Pleasant Township. The areas are nearly flat.
This association occupies less than 1 percent of the county.

About 86 percent of the association is Paulding soils,
and the remaining 14 percent is Roselms, Fulton, Nappa-
nee, and other soils.

The Paulding soils formed in lacustrine material that
has a very high content of clay. The Roselms, Fulton, and

Nappanee soils are in only the Ridgeville Township
area.

The Paulding soils are very wet and are ponded in.
places during winter and spring. Removal of excess water
generally is accomplished by surface drainage. Tile drains
remove the water very slowly and generally are ineffective.

The soils in this association are used mostly for cash
crops, mainly wheat and soybeans. A small acreage of
corn is grown. Under good management, the acreage of
Paulding soils. in corn can be increased.

Very poor natural drainage and a very high content
of clay are limitations of the Paulding and Roselms soils
for most nonfarm uses, including septic tank filter fields.
Houses on Paulding soils are likely to have wet basements

unless the foundations are properly drained.

Use and Management of the Soils

This section discusses general farm management and
explains the capability classification system used by the
Soil Conservation Service. Yields are estimated for the
principal crops grown in the county. In addition, wood-
land, wildlife habitat, engineering works, and town and
country planning are discussed.

Management for Crops and Pasture

The principal crops grown in the county are corn, soy-
beans, wheat, and alfalfa for hay and meal. Also grown
are smaller acreages of tomatoes, sugar beets, other vege-
tables, nursery crops, and some fruits. Only about 1 per-
cent of the acreage in farms is in pasture.

This subsection discusses management of crops, includ-
ing field crops, specialized crops and pasture; and irri-
gation.

Field crops

The different kinds of soils in Henry County vary in
their suitability for specific crops, and they require widely
different management, but some general, or basic, man-
agement is needed on practically all of the soils. These
basic practices are maintaining an adequate level of fer-
tility, utilizing crop residue, improving drainage, con-
trolling erosion, and using proper tillage. Management of
groups of similar soils is discussed in the subsection
“Management by Capability Units.”

Maintaining an adequate level of fertility—About 76
percent of the acreage in the county consists of dark-
colored soils. These soils are nearly neutral in reaction
and contain a medium amount of phosphorus and a large
amount of potassium. Most of the lighter colored soils
are naturally acid and are low in plant nutrients. These
soils should be tested, and lime and fertilizer should be
applied on the basis of test results, the kind of crop grown,
and the planned level of yield. For assistance in deter-
mining the kinds and amounts of fertilizer and lime re-
quired, farmers should consult representatives of the Ohio
Agricultural Extension Service for recommendations for
various crops and soils. The current “Ohio Agronomy
Guide” (5)! also gives fertilizer recommendations. The

11talic numbers in parentheses refer to Literature Cited, p. 126.
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texture of the surface layer is important in the applica-
tions of fertilizer and herbicide. Generally, larger amounts
of potassium are needed for sandy soils than for loams or
silt loams. Loams and silt loams generally require larger
amounts than do clayey soils.

Utilizing crop residue.—The organic-matter content of
the Toledo, Hoytville, and other dark-colored soils is
about 3.5 percent. Lighter colored soils, such as the Ful-
ton and Nappanee soils, generally have an organic-mat-
ter content of about 1 to 3.5 percent, which is less than
it should be. All crop residue should be mixed into the
soil to maintain or increase the content of organic mat-
ter. Tilth and the amount of nitrogen in the soil are
affected by the content of organic matter. Soybeans and
similar crops supply only a small amount of residue, and
if these are grown, the cropping system should include
cover or sod crops.

Drainage—Henry County is one of the most intensive-
ly drained counties in the United States. About 95 per-
cent of the acreage has soils that are affected by seasonal
wetness. Crops grow well, however, on somewhat poorly
drained and very poorly drained soils if excess water is
removed by tile drains, surface drains, or land smooth-
ing, or by a combination of these practices. Where these
practices are not used, surface ponding and excess soil
wetness slow the growth of crops. Also, soils that are not
adequately drained dry out and warm up slowly, and
this delays tillage and planting.

The efficiency of artificial drainage in removing water
varies on the different kinds of soils. Surface drainage
generally is most efficient on the Paulding, Roselms, Latty,
and other clayey soils. A slow rate of permeability allows
a removal of a greater volume surface water before it en-
ters the soil. Ponding occurs on low-lying soils, even on
the Granby and other sandy soils, but the water can be
effectively removed by surface drains.

Tile drains remove excess water from within the soil.
The efficiency of this artificial drainage depends on soil
permeability. Excess water is most readily removed from
the Granby, Wauseon, Gilford, Tedrow, Rimer, and sim-
ilar soils. Water removal is more difficult in the Colwood,
Millgrove, Mermill, Kibbie, Digby, Haskins, and similar

soils, but it is effective. Internal drainage is least effec-

tive in clayey soils. Removal is fair in the Lenawee, Hoyt-
ville, Del Rey, and Nappanee soils; poor in the Toledo,
Fulton, and Latty soils; and very poor in the Paulding
and Roselms soils. Although there is much artificial drain-
age in Henry County, many fields and farms remain in-
adequately drained.

The moderately well drained and well drained soils do
not normally need artificial drainage, but the surface
drains from adjacent soils run through many areas. In
some places random tile drains are needed in somewhat
poorly drained soils and in seep spots.

Although excess water is the major limitation on most
of the soils in the county, some well drained and mod-
erately well drained soils are too dry during part of the
growing season unless rainfall is timely. The Oakville,
Spinks, Ottokee, Seward, Oshtemo, Haney, St. Clair,
and Lucas soils frequently lack sufficient moisture for
growing summer crops. Intensive management is needed
on these soils to help conserve soil moisture for crops.

Controlling erosion.—Erosion is a hazard on the gently
sloping to very steep soils. About 2 percent of the acre-
age in the county consists. of soils that are susceptible
to erosion. Erosion control practices commonly used in
the county are tilling on the contour; keeping tillage to
a minimum ; constructing terraces, waterways, and diver-
sions; utilizing crop residue; and planting close-growing
crops. ,

T'illage—The tillage used in the county is primarily
plowing and working the soils with a conventional plow,
disc, or cultipacker. At least 30 percent of the acreage
in the county could be tilled by a plow-plant or minimum
tillage method. The Oshtemo, Millgrove, Mermill, Sew-
ard, Rimer, and other sandy and loamy soils are suited.
to thistillage method. : '

Clayey soils, such as the Hoytville, Paulding, Latty,
and Nappanee soils, shoud be tilled when the moisture
content 1s favorable and possible damage to the soil struc-
ture by compaction is slight. The dark-colored soils re-
quire less cultivation than the lighter colored soils. Gen-
erally, the moisture content of the soils is favorable for
plowing in the fall. Many of these soils are too wet to be
plowed in spring.

For specific information regarding erosion control, con-
sult a representative of the Henry County Soil and Water
Conservation District or the Ohio Agricultural Exten-
sion Service.

Specialized crops

Specialized crops are grown for sale only by farmers
who can obtain contracts with packing or processing
companies. Only tomatoes and sugar beets are grown on
significant acreages. Specific information about these crops
can be obtained from the Ohio Agricultural Extension
Agent, the local soil and water conservation district, or
field representatives of the commercial packing and proc-
essing companies. i

Sugar beets—This crop requires soils that have a high
available moisture capacity, relatively high organic-mat-
ter content, and soil reaction in the 6.5 to 7.0 pH range.
Deep, dark-colored, medium-textured or moderately fine
textured soils are well suited to sugar beets. Good tilth
and aeration of the soil are important in growing sugar

" beets. The Hoytville, Lenawee, Mermill, and Millgrove

soils are most extensively used for sugar beets. Some beets
are grown on the Latty and Toledo soils. Surface crusting
and restricted soil aeration are limitations for use of these
soils.

The dark-colored soils commonly used for growing
sugar beets are very poorly drained. Surface and tile
drainage have been developed to adequately control sur-
face and internal water.

Processing companies normally avoid contracting for
sugar beets on the Spinks, Ottokee, Seward, and other
sandy soils. Beets grown on sands form multiple taproots
and lack the shape that is most suitable for processing.

Tomatoes—The soil conditions and fertility levels
necessary for good growth of most specialty crops also
are important in growing tomatoes. Tomatoes can be
grown on a wide range of soils, but they grow best on
medium-textured to moderately fine textured, dark-col-
ored soils that have a deep rooting zone, high available
moisture capacity, and high organic-matter content. Most
of the contracted acreage is in areas of Hoytville, Lena-
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wee, and Toledo soils. Mermill, Millgrove, Colwood, and
Granby soils are also used, but it is difficult to control
disease and weeds on these soils. Growers also have diffi-
culty in meeting the requirement for fruit color on the
loamy and sandy soils.

. The tomato plant sends its roots deep and is likely
to be injured by excess water in the soil. They become

more susceptible to injury by water as the plant ap-

roaches maturity. Because surface flooding causes plant
gamage within hours, good drainage is essential, both
on the surface and within the soil, where this crop is

grown. The dark-colored soils commonly used for tomato -

groduction are very poorly drained. Surface and tile
rainage have been developed to help control excessive
surface and internal water, and this drainage also pro-
vides adequate soil aeration.

Vegetables—Carrots, cabbage, cucumbers, potatoes,
onions, and parsley are grown on small acreages. Some
growers have contracts with packing companies for pro-

ucing some of these crops. Nursery crops and some
fruit also are grown on a small acreage.

Loamy and sandy soils that have good internal drain-
age are well suited to most vegetable crops. The soils
warm up relatively early in spring, absorb water readily,
and can be tilled throughout a wide range of moisture
content without severe compaction or damage to soil
structure.

Pasture

Only about 1 percent of the acreage in farms is used
for permanent pasture. This is because only a small per-
centage of the acreage cannot be cropped and. because
most of the forage needed is provided by meadow crops.
Many soils in the county could be used for producing
high-quality permanent pasture.

Most areas in pasture are on eroded soils that formerly
were cultivated, on sloping to steep soils, or on soils that
are frequently flooded. Some pastures near farmsteads
are used for feedlots or access lanes. Some open woodlots
are pastured, but they generally have sparse forage plants.

Yields of pasture vary widely; they depend on the
kind of soil and the lay of the land. The sloping to steep
soils in pasture are in the St. Clair and Lucas series.
These soils are commonly eroded, and the water avail-
able to plants is low because runoff is rapid. Pasture
plants generally grow slowly on these soils. Pasture
plants also grow slowly on the sandy Qakville, Spinks,
Oshtemo, and Ottokee soils because the available moisture
capacity is low. Forage plants grow satisfactorily on the
less sloping St. Clair and Lucas soils and the gently slop-
ing Nappanee and Fulton soils, but these soils are sub-
ject to erosion if the plant cover is removed by tillage or
is reduced by overgrazing. Severe soil compaction occurs
if livestock trample these soils during wet periods.

The Sloan and Shoals soils on flood plains potentially
are well suited to permanent pasture. Areas of these soils
commonly are small in size and irregular in shape. Flood-
ing during the growing season damages cash crops, but
the soils are fertile, have high available water capacity,
and can produce good grass or grass-legume pasture. Sur-
face and tile drains help to control excess water, especially
where legumes are grown.

Permanent pasture needs about the same management
as does cropland. Lime and fertilizer should be applied
at rates indicated by soil tests. Control of weeds by peri-
odic clipping and use of recommended herbicides encour-
ages the growth of desirable plants. Proper stocking
rates and controlled grazing also encourage the growth
of desirable plants. Latest recommendations on seeding
mixtures, herbicide treatment, and other management on
specific soils can be obtained from the Ohio Agricultural
Extension Agent or from the office of the Henry County
Soil and Water Conservation District.

Irrigation

Henry County generally receives enough rainfall to
supply moisture for crops, but intervals commonly occur
when rainfall is insufficient. Supplemental irrigation of
cropland or pasture during these dry periods helps to in-
crease the growth of crops and forage plants.

The soils in Henry County vary in their suitability
for irrigation. The sandy soils, such as the Ottokee, Ted-
row, Seward, Rimer, Galen, Granby, Gilford, and Wau-
seon soils, are very permeable but lack adequate water-
holding capacity. Irrigation of these soils has to be more
frequent than on loamy soils. The soils that are most
suitable for irrigation, from the standpoint of perme-
ability and water-holding capacity, are the Oshtemo,
Haney, Digby, Kibbie, Colwood, Millgrove, Mermill,
Rawson, Genesee, Medway, and Ross soils. Digby, Kib-
bie, Colwood, Hoytville, Millgrove, and Mermill soils
should be artificially drained before they are irrigated.
The finer textured silty clay loam, clay, and silty clay
soils, such as the Latty, Toledo, Nappanee, and Paulding
soils, are poorly suited to irrigation because they are
slowly permeable.

Before irrigation can be used, an adequate supply of
water is necessary. Use of water in streams and ponds
may be restricted, because it is controlled by the Ohio
Department of Natural Resources, and water rights of
the downstream users must be considered.

Additional information about the soils and their man-
agement for irrigation is available from the Henry Coun-
ty Soil and Water Conservation District and the Ohio
Cooperative Extension Agent.

Capability Grouping

Capability grouping shows, in a general way, the suit-
ability of soils for most kinds of field crops. The soils are
grouped according to their limitations when used for
field crops, the risk of damage when they are so 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 considera-
tion possible but unlikely major reclamation projects;
and does not apply to horticultural crops or other crops
requiring special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when used
for other purposes, but this classification is not a substi-
tute for interpretations designed to show suitability
and limitations of groups of soils for forest trees or
engineering.
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In the capability system, the kinds of soils are grouped
at three levels: the capability class, subclass, and unit.
These are discussed in the following paragraphs.

Capasmary Crasses, the broadest groups, are desig-
nated by Roman numerals I through VIIL The numerals
indicate progressively greater limitations and narrower
choices for practical use, 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 IIT soils have severe limitations that reduce
the choice of plants, require special conserva-
tion practices, or both.

Class IV soils have very severe limitations that re-

duce the choice of plants, require very careful

management, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit
their use largely to pasture, woodland, or wild-
life. (None in Henry County.)

Class V1 soils have severe limitations that make them
generally unsuited to cultivation and limit their
use largely to pasture, woodland, or wildlife.

Class VII soils have very severe limitations that
make them unsuited to cultivation and that re-
strict their use largely to pasture, woodland, or
wildlife.

Class VIII soils and landforms have limitations that
preclude their use for commercial plants and
restrict their use to recreation, wildlife, water
supply, or to esthetic purposes. (None in Henry
County.)

CapaBrLiTy SuBcrasses are soil groups within one
class; they are designated by adding a small lettter, e, w0,
8, or ¢, to the class numeral, for example, ITe. The letter
e shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States but
not in Henry County, shows that the chief limitation is
climate that is too cold to too dry.

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most, only the subclasses indicated by w, s, and ¢,
because the soils in class V are subject to little or no ero-

“sion, though they have other limitations that restrict
their use largely to pasture, range, woodland, wildlife,
or recreation.

CapasiLrty UNiTs are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity
and other responses to management. Thus, the capability
unit is a convenient grouping for making many state-
ments about management of soils. Capability units are
generally designated by adding an Arabic numeral to the

subclass symbol, for example IIw—4 or IITw-1. Thus, in
one symbol, the Roman numeral designates the capability
class, or degree of limitation; the small letter indicates
the subclass, or kind of limitation, as defined in the fore-
going paragraph; and the Arabic numeral specifically
identifies the capability unit within each subclass.

Management by capability units

In the following pages are descriptions of the capabili-
ity units used in Henry County. The land types in the
county, such as Clay pits and Gravel pits, were not as-
signed to a capability unit. -

The descriptions of the capability units gives the prop-
erties and qualities of the soils within the unit. Because
the soils in any one capability unit have about the same
limitations and similar risks of damage, they need about
the same kind of management. In some units, there are
one or two soils that have properties or qualities different

from those of the rest of the soils in the group. These ex-

ceptions are included in a capability unit because they
have a small acreage that does not justify a separate
description, or they are similar in many respects to the
other soils 1n the unit. By including exceptions, the num-
ber of capability units is kept to a practical minimum.
The exceptions are noted if there is a significant differ-
ence for either use or management.

Low, medium, or high available moisture capacity re-
fers to the normal root depth of commonly grown field
crops. The depth of the root zone refers to the depth of
soil to a root restricting layer, such as dense clay, com-
pact till, highly calcareous material, or bedrock. The
soil reaction is for natural conditions and denotes the
most acid condition in the root zone. The reaction in an
individual soil area may differ because of management.

These descriptions note the dominant limitations of
the soils for farm use, but they do not give specific recom-
mendations for overcoming them. Erosion control or
drainage, for example, can be achieved by many methods
or combination of practices on any given field of any
kind of soil. For specific information regarding erosion
control, artificial drainage, use of recommended crop
varieties, or other management practices, the reader
should contact the local soil and water conservation .dis-
trict or the Ohio Agricultural Extension Agent.

CAPABILITY UNIT I-1

This unit consists of soils in the Haney series. These
soils are moderately well drained and nearly level. They
are on beach ridges, outwash plains, and terraces adjacent
to the Maumee River. These soils have a deep root zone,
moderate permeability, medium available moisture capac-
ity, and a medium capacity to store and release plant
nutrients.

These soils have no limitations to use for field crops
or pasture. The hazard of erosion is slight or none.

Soils in this unit are suited to all of the field crops
and hay or pasture plants commonly grown in the county.
Under good management, the soils can be used for row
crops year after year, and they are suited to the specialty
crops grown in the county. Haney fine sandy loam is bet-
ter suited to specialty crops than Haney loam, because
it dries out and warms up more quickly in spring. Both
soils are well suited to irrigation.
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CAPABILITY UNIT Ile-1

This unit consists of loamy, gently sloping, moderately

well drained soils in the Haney, Rawson, and Tuscola
series. These soils are on stream terraces, in deltaic areas,
and on beach ridges. They have a deep or moderately
deep root zone; moderate permeability, except for the
Rawson soils, which have slow or very slow permeability ;
medium to high available moisture capacity; and a medi-
um capacity to store and release plant nutrients. In some
places the Haney soils have sandy and gravelly material
at depths of 26 inches or more. The Rawson soils have
clayey underlying material. Unless the soils in this unit
have been limed, they are medium acid or strongly acid in
the upper part of the subsoil. If they are cultivated and
not protected, a moderate hazard of erosion is the major
limitation. Fertility, soil structure, and the organic-mat-
ter content need to be maintained if these soils are
cultivated. o

These soils are suited to all row crops, small grains,
hay crops, and pasture crops commonly grown in the
county. They also are suited to adapted specialty crops
and to fruit trees. The sandy loam soils are better suited
to specialty crops than the loam soils, because they d;"jy
out and warm up earlier in spring. These soils are all
suited to irrigation.

CAPABILITY UNIT Ile-2

This unit consists of sandy, moderately well drained
and well drained, gently sloping soils in the Arkport,
Galen, and Seward series. These soils are on beach ridges
and low sandy knolls. They have a deep root zone ; moder-
ately rapid permeability, except for the Seward soils,
which have slow or very slow permeability ; low available
moisture capacity; and a low to medium capacity to store
and release plant nutrients. The Arkport and Galen soils
have underlying material of fine sand, and the Seward
soils have fine-textured underlying material or are strati-
fied at a depth of 24 inches or more. Because this material
restricts the downward movement of water, the Seward
soils are less droughty than the other soils in the unit. The
root zone is medium acid or strongly acid in some places.

The major limitations to use of these soils are a mod-
erate hazard of erosion and moderate droughtiness. In
spring soil blowing is a hazard in cultivated fields and
in areas lacking a thick plant cover. Maintaining fertility
and the organic-matter content is difficult on these sandy
soils.

These soils are suited to the row crops and pasture
plants commonly grown in the county. Under good man-
agement, the soils can be planted to row crops year after
year where slopes are no more than 4 percent. The soils
are.well suited to specialty crops only if they are very
intensively managed and are irrigated. They are suited to
irrigation. They dry and warm readily in spring.

CAPABILITY UNIT IIw-1

Shoals silt loam is the only soil in this unit. This soil
is nearly level and somewhat poorly drained. It is in low-
lying areas on flood plains that border the major streams
in the county. It is subject to flooding and has a season-
ally high water table. This soil has a deep root zone when
the water table is low. It is moderately permeable, has a
-high available moisture capacity, and has a high capacity

to store and release plant nutrients. The root zone is mildly
alkaline in most places.

Seasonal wetness and flooding are the major limitations
to the use of this soil. Good soil structure is difficult to
maintain because the soil is commonly worked or pas-
tured when wet. If it is worked or pastured when wet,
the resulting compaction and the destruction of soil struc-
ture make the soil more difficult to till and pastures be-
come less productive.

Artificially drained areas of this soil are well suited
to such row crops as corn and soybeans. Because of flood-
ing, however, they are not so well suited to small grains
and some hay crops. Undrained areas are commonly too
wet for cultivation. Hay and pasture plants that tolerate
wet conditions are adapted to this soil. In some places
the soil is frequently flooded and is better suited to per-
manent cover, either trees or grass, than to cultivated
crops. This soil is suited to tile drains, but drainage out-
lets are difficult to establish in places because the soil is
low in relation to nearby streams.

CAPABILITY UNIT Ilw-2

This unit consists of moderately well drained and well
drained, nearly level soils in the Genesee, Medway, and
Ross series. The Ross and Medway soils are darker col-
ored than the Genesee soils. All the soils are on flood
plains of the major streams and are subject to flooding
during major floods. They have a deep root zone, mod-
erate permeability, high available moisture capacity, and
a high capacity to store and release plant nutrients. The
root zone is neutral to mildly alkaline in most places.

The major limitation to use of these soils is wetness
caused by occasional flooding and runoff from adjacent
slopes. Tile drainage is normally not needed on these
soils, but surface drains can be used to drain excess water
from low areas.

These soils are well suited to such row crops as corn
and soybeans. Flooding early in spring is likely to dam-
age crops of small grain. The soils are well suited ‘to the
specialty crops commonly grown in the county if the crops
are planted after the normal flood season in spring. They
are well suited to irrigation. Under good management,
row crops can be grown year after year with little or no
risk. CAPABILITY UNIT Iw-3

This unit consists of dark-colored, very poorly drained,

_ nearly level soils in the Colwood, Lenawee, Mermill, and

Millgrove series. These soils have a deep or moderately
deep. root zone when the water table is low, moderate to
very slow permeability, medium to high available mois-
ture capacity, and a very hi%h capacity to store and
release plant nutrients. The Millgrove soils are underlain
by sand and gravel at a depth of 24 inches or more.
Strata of clay or sandy and clayey material underlie the
Mermill soils. Soils in the unit are slightly acid to
alkaline. o

A seasonally high water table is the major limitation
to the use of these soils for farming. Good soil structure
is difficult to maintain because the soils are commonly
worked when too wet. The resulting compaction and
destruction of structure makes the soils more difficult
to till. Good structure is more difficult to maintain in
Lenawee silty clay loam, Mermill clay loam, and Mill-
grove clay loam than it is in the other soils in this unit,
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because they have a higher content of clay in the surface
layer. The seasonal high water table can be lowered by
tile drainsif outlets are obtainable. '

The soils in this unit are well suited to all the row
crops, small grain, and hay and pasture plants commonly
grown in the county. If these soils are well drained, they
also are well suited to adapted specialty crops. The soils

can be used for row crops year after year if good man- -

agement is practiced. They are suited to irrigation.

CAPABILITY UNIT IIw—4

This unit consists of loamy and sandy, dark-colored
soils in the Gilford and Wauseon series. These soils are
nearly level and are very poorly drained. They have a
deep root zone when the water table is low, medium

available moisture capacity, and a medium to high

capacity to store and release plant nutrients. The Gilford
soils have moderately rapid permeability, and the Wau-
seon soils have moderately rapid permeability in the
upper 36 inches and very slow permeability below a
depth of 36 inches. Soils in the umit are neutral to
alkaline.

Because of a seasonal high water table, moderate wet-
ness is the major limitation to the use of these soils.
In spring, cultivated and unprotected areas are subject to
soil l?)lowing, particularly areas of Wauseon loamy fine
sand. Both tile and surface drainage can be used to remove
excess water, but tile lines tend to plug with sand.

If these soils are artificially drained, they are well
suited to adapted specialty crops and such row crops as
corn and soybeans. Small grain can be damaged by a
seasonally high water table and ponding in spring. Hay
and pasture plants that tolerate wetness are adapted to
these soils. The soils are suited to irrigation.

CAPABILITY UNIT IIw-5

All of the soils in this unit are in the Hoytville series.
These soils are dark colored, very poorly drained, and
nearly level. They have a deep root zone when the water
table is low, slow permeability, high available moisture
capacity, and a very high capacity to store and release
plant nutrients. The root zone is neutral.

Moderate wetness, caused by a seasonally high water
table, is the major limitation to the use of these soils for
farming. Good soil structure is difficult to maintain, es-
pecially if the soils are worked or pastured when wet. The
compaction and destruction of soil structure results in poor
tilth. FExcess water can be removed by tile drains, and
drainage ditches provide outlets for the tile and for- sur-
face drains.

These soils can be cultivated year after year if good
management is used. If they are adequately drained, they
are well suited to all field crops and specialty crops com-
monly grown in the county. These soils are-suited to irriga-
tion, but they have relatively slow infiltration rates. Hoyt-
ville clay can be tilled in fall (fig. 5).

CAPABILITY UNIT IIw-6

This unit consists of nearly level, somewhat poorly
drained soils in the Del Rey, Dighy, Haskins, Kibbie, and
Vaughnsville series. These soils have a seasonally high
water table, and they stay wet until late in spring unless
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Figure 5—Fall-plowed Hoytville clay. Freezing and thawing help

to break down the clods, as well as the soil structure. Capability
unit IIw-5.
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they are artificially drained. They have a moderately
deep to deep root zone, moderate to very slow permeability,
medium to high available moisture capacity, and a medium
capacity to store and release plant nutrients. They range
from medium acid to mildly alkaline in the root zone.

Moderate wetness is the major limitation to the use of
these soils for farming. Good soil structure is difficult
to maintain if the soils are worked when wet. The result-
ing compaction and deterioration of soil structure cause
poor tilth. The seasonal high water table can be lowered
by tile drains where drainage ditches provide adequate
outlets.

The soils in this unit, are well suited to all row erops,
small grains, and hay and pasture plants commonly grown
in the county. They are suited to the specialty crops grown
in the area. These soils can be used for row crops year after
year if good management is used.

CAPABILITY UNIT Hw-7

This unit consists of sandy, nearly level, somewhat
poorly drained soils in the Rimer and Tedrow series.. These
soils have a moderately deep to deep rooting zone. They
are rapidly permeable in the upper 20 to 40 inches. They
have medinm to low available moisture capacity and a
moderate to low capacity to store and release plant nutri-
ents. These soils are slightly acid to neutral.

The major limitation to the use of these soils for farming
is moderate wetness caused by a seasonal high water table.
Soil blowing is a hazard if the soils are not protected by a
thick plant cover in spring. The seasonally high water
table can be lowered by tile drains where outlets are avail-
able. The soils dry and warm readily in spring if they are
drained.

These soils are-well suited to all field crops commonly
grown in the county. They can be cultivated year after
year if good management is used. Vegetation or stubble on
the surface helps to reduce soil blowing. The soils are
suited to irrigation.
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CAPABILITY UNIT IIs-1

Galen fine sand, 0 to 2 percent slopes, is the only soil in
this unit. It is a moderately well drained soil and has a
deep root zone, moderately rapid permeability, low avail-
able moisture capacity, and a medium to low capacity to
store and release plant nutrients. The upper part of the
root zone is medium acid or strongly acid.

Moderate droughtiness is the major limitation to the use
of this soil for farming. Soil blowing isa hazard in spring
if the soil is not protected by a thick plant cover. This soil
has a low organic-matter content. Green-manure crops and
plant residue returned to the soil help to increase the
organic-matter content.

This soil is suited to row crops and pasture crops com-
monly grown in the county. It is not well suited to specialty
crops commonly grown in the county, but these crops can
be grown if very intensive management is used. This soil
is suited to irrigation.

CAPABILITY UNIT IHs-2

Shinrock silt loam, sandy subsoil variant, 0 to 2 percent
slopes, is the only soil in this unit. It is moderately well
drained. It has a deep root zone, moderately slow perme-
ability, medium available moisture capacity, and a medium
capacity to store and release plant nutrients.

Droughtiness is a moderate limitation to the use of this

'soil for farming. During spring, soil blowing is a hazard
in cultivated and open fields. The silt loam surface layer
is subject to crusting after hard rains. Good soil structure
can be maintained by planting crops that supply a large
amount of residue.

This soil is suited to all of the field crops, specialty
crops, and hay and pasture plants commonly grown in the
county. It can be used for row crops yearly if intensive
management is used. It is suited to irrigation.

CAPABILITY UNIT Ille-1

This unit consists of sloping, moderately well drained
soils in the Haney, Rawson, and Tuscola series. Some of
these soils are moderately eroded. All the soils have a
moderately deep to deep root zone. They have moderate
permeability, except for the Rawson soils, which have
very slow permeability. The soils have medium to high
available moisture capacity and a medium to high capac-
ity to store and release plant nutrients.

A severe hazard of erosion is the major limitation to
the use of these soils for cultivated crops. Maintenance
of fertility, good soil structure, and the organic-matter
content is needed if the soils are intensively cultivated.
Erosion is difficult to control if the soils are cultivated
year after year. Close-growing crops of hay and pasture
plants grown in rotation with cultivated crops help to
control erosion.

These soils are suited to the field crops and hay and
pasture plants commonly grown in the county. They are
not well suited to speclalty crops unless very intensive
management is used. Areas in pasture are subject to ero-
sion if they are overgrazed.

CAPABILITY UNIT IHe-2

This unit consists of moderately well drained, gently
sloping, moderately eroded soils in the Lucas and St.
Clair series. These soils have a moderately deep root zone,
slow to very slow permeability, and a medium to low

available moisture capacity. Because of cultivation and
erosion, the present surface layer is a mixture of the
original surface layer and part of the subsoil. This sur-
face layer is sticky when wet and difficult to till. The
root zone is strongly acid to slightly acid.

A severe hazard of erosion is the major limitation to
the use of these soils. Maintaining good soil structure
and an adequate organic-matter content is needed if these
soils are cultivated. Artificial drainage is not generally
needed, but seeps may cause wet spots during prolonged
wet weather.

These soils are suited to the field crops and hay and
pasture plants commonly grown in the county. They are
not well suited to specialty crops. Row crops can be
grown, but erosion is difficult to control if they are grown
year after year. Good management helps to control soil
erosion where row crops are grown. Close-growing crops
that provide a fairly complete plant cover during most
of the growing season reduce the hazard of erosion. If
grazing is controlled in pastures, an adequate plant cover
can check soil losses.

CAPABILITY UNIT Ie-3

This unit consists of sandy, well drained or moderately
well drained, sloping soils 1n the Arkport, Seward, and
Spinks series. These soils have a moderately deep to dee
root zone, rapid to moderately rapid permeability, an
a low to very low available moisture capacity. The Seward
soils are underlain by clayey material at a depth of 22
inches or more. Permeability in the clayey material is slow.
The root zone is medium acid to neutral.

A severe hazard of erosion is the major limitation to
the use of these soils for cultivated crops. Soil blowing

'is a hazard in spring if the soils are not protected by

thick plant cover. These soils have a low organic-matter
content and are droughty.

Soils in this unit are suited to all row crops and hay
and pasture plants that are commonly grown in the
county. A reduction in yields can be expected during long
dry periods. These soils are suited to row crops if good
management is used, but erosion is difficult to control if
row crops are grown year after year. Overgrazing increases
the hazard of erosion in pastures.

CAPABILITY UNIT IlIw-1

This unit consists of deep, dark-colored, very poorly
drained soils in the Cohoctah, Sloan, and Wabasha series.
These nearly level soils are on low-lying flood plains
adjacent to streams in the county (fig. 6). The root zone
of the soils is deep when the water table is low. The
Cohoctah soils have moderately rapid permeability, but
Sloan soils have moderate permeability, and Wabasha
soils have very slow permeability. The Wabasha soils are
more clayey throughout than either the Sloan or Cohoc-
tah soils. The soils in this unit have a medium to high
available moisture capacity. They are neutral to mildly
alkaline.

Wetness, caused by a seasonal high water table and
flooding, is the major limitation to the use of these soils
for farming. Tile and surface drains help to remove
excess water where adequate outlets can be provided for
the drains. Runoff from adjacent slopes can be inter-
cepted by diversions along the base of the slope. Good
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Figure 6—Sloan silty clay loam on flood plain below Lucas silty

clay loam, 2 to 6 percent slopes, moderately eroded, on an adjacent

slope. The Sloan soil is in capability unit IIIw-1, and the Lucas soil
is in capability unit IITe-2,

soil structure is difficult to maintain if the soils are worked
or pastured when wet.

f these soils are drained, they are suited to such row
crops as corn and soybeans. Winter grains are not gen-
emﬁy grown, because of winter flooding. Areas that are
frequently flooded throughout the year are better suited
to pasture or trees than to%eld crops.

CAPABILITY UNIT Ilw-2

Only Toledo soils are in this unit. These soils are dark
colored, very poorly drained, and nearly level. They
formed in clayey lacustrine sediment. They have slow
permeability and a seasonally high water table. The root
zong is mostly moderately deep in summer or when the
water table is lowered by artificial drainage. A clayey
subsoil and the seasonally high water table tend to re-
strict the depth of the rooting zone for most annual
crops. These soils are neutral to mildly alkaline.

easonal wetness is the major limitation to the use of
these soils. Unless the soils are artificially drained, they
are slow to warm up and dry out in spring. A combina-
tion of surface drains and tile has generally been most
effective in removing excess water. Good tilth is easier
to maintain on these soils than on lighter colored soils,
because the organic-matter content is higher. It is, how-
ever, genera]ly harder to maintain than on other dark-
colored soils. Toledo silty clay can: be tilled only within
a narrow range of moisture content; the range is nar-
rower than that for Toledo silty clay loam. These soils
tend to crack to some extent during dry periods.

These soils are suited to row crops, small grains, hay
and pasture crops, and specialty crops. They can be culti-
vated year after year if good management is used. Areas
that are not artificially drained are commonly used for
pasture or trees because they generally are too wet for
cultivated crops. If the soils are trampled and compacted
by livestock when wet, the growth of pasture plants is
reduced.
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CAPABILITY UNIT IIIw-3

This unit consists of nearly level or gently sloping,
somewhat poorly drained soils in the Fulton, Nappanee,
and Roselms series. These soils have a seasonally high
water table and stay wet until late in spring unless they
are artificially drained. They have slow to very slow per-
meability, medium available moisture capacity, and a
medium capacity to store and release plant nutrients, They
have a clayey subsoil. The present suface layer of the
moderately eroded Nappanee soil is a mixture of the origi-
nal surface layer and part of the subsoil, and it is more
clayey than that of the uneroded Nappanee soils, Unless
the soils in this unit have been limed, they are strongly
acid to medium acid in the root zone.

- Seasonal wetness is the major limitation to the use of
these soils. Erosion is a hazard on the gently sloping soils.
Good soil structure is difficult to maintain 1f the soils are
tilled when wet. Where the structure has been destroyed
or the surface layer has been compacted, the soils are in
poor tilth. The soils in this unit that have a loam surface
layer generally have good tilth. Crusting of the surface
layer occurs after planting in spring, especially where the
surface layer is silty clay loam. The seasonally high water
table can be lowered by tile drains, but drainage by tile
is fairly slow.

These soils are suited to the row crops, small grains,
and hay and pasture crops commonly grown in the county.
They are poorly suited to specialty crops. The nearly level
soils are suited to a more intensive cropping system than
are the gently sloping and the moderately eroded soils.
Row crops can be grown year after year on the nearly level
soils and on the gently sloping soils where slopes are no
more than 4 percent. If the soiﬁ; are trampled by livestock
when wet, the growth of pasture plants is reduced.

CAPABILITY UNIT IlIw—4

Granby loamy fine sand is the only soil in this unit. It
is dark colored, nearly level, and very poorly drained.
This soil has a deep root zone when the water table is low.
It has rapid permeability, low available water capacity,
and a medium capacity to store and release plant nutrients.
It is neutral in most places. Some areas of this soil have
a 3- to 7-inch layer of muck on the surface.

Wetness, caused by a seasonally high water table, is
the major limitation to use of this soil, but the soil is
droughty during long, dry periods. In spring, unprotected
cultivated fields are subject to soil blowing. The seasonally
high water table can be lowered by tile drains if suitable
outlets are available or if pumps are used at the outlets.
Construction of ditches is diffienlt.

This soil is well suited to corn, soybeans, and other row
crops. Undrained areas are generally too wet for crops.
Small grain is commonly damaged by the high water table
and by ponding in spring. This soil is suited to hay and
pasture. plants that tolerate wetness. It is suited to irriga-
tion and adapted specialty crops if intensive management
is used.

CAPABILITY UNIT INw-5

This unit consists of nearly level,.very poorly drained,
clayey soils in the Latty and Paulding series. These soils
formed in lacustrine clay sediment. Permeability is very
slow, and the soils are saturated for long periods in win-

~ter and spring. The high content of clay restricts the
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development of plant roots and movement of air and water
in the subsoil. Because of a very high content of clay,
more than 60 percent, the Paulding soils are especially
difficult to manage.

Seasonal wetness is the major limitation to the use of
the soils in this unit. They warm and dry slowly in spring,
even if they are artificially drained. Both tile and surface

drainage can be used, but tile drainage is slow. Good tilth

is difficult to maintain. These soils crust badly and crack
readily during dry periods. They can be tilled only within

a narrow range of moisture content. Tilling at the proper .

time is important. .

These soils generally are suited to row crops, small
grains, and hay and pasture plants. Paulding soils gen-
erally are less well suited to row crops, especially corn,
unless good management is used. Soils in this unit can be
row cropped continuously without eroding, but good man-
agement 1 needed to produce a satisfactory crop. The soils
are highly susceptible to compaction if they are trampled
by livestock when wet.

CAPABILITY UNIT Iils-1

This unit consists of moderately well drained and well
drained, nearly level or gently sloping soils in the Osh-
temo, Ottokee, and Spinks series. These soils have a deep
root zone, rapid or moderately rapid permeability, low
to very low available moisture capacity, and a low capac-
ity to store and release plant nutrients. The upper part
of the root zone is medium acid to neutral.

Droughtiness is a severe limitation to the use of these
soils for farming. Soil blowing is a hazard in cultivated
and open fields. These soils have a low organic-matter

_content. Crop residue and green-manure crops returned
to the soil help to increase the organic-matter content.

These soils are suited to row crops and pasture plants
commonly grown in the county. Summer crops, however,
commonly are affected by lack of sufficient moisture. These
soils also are suited to small grains that mature before
prolonged dry periods. They are not well suited to specialt
crops unless very intensive management is used. Growt
of forage plants is improved if deep-rooted legumes are
used in a legume-grass mixture. Reduction in crop growth
can be expected 1f moisture is limited during pr(ﬁonged
dry periods.

CAPABILITY UNIT IVe-1

This unit eonsists of well drained and moderately well
drained, sandy soils in the Seward and Spinks series.
These soils are moderately steep and have a moderately
deep to deep root zone. They have low available moisture
capacity. The Seward soils have clayey material and slow
permeability at a depth of 26 inches or more. Water
moves across the surface of this clayey material, and
seep spots occur where the water comes out on side slopes.
The Spinks soils have moderately rapid permeability.
Soils of both series have a low capacity to store and re-
lease plant nutrients. The root zone ranges from medium
acid to neutral.

A severe hazard of erosion and severe droughtiness are
the major limitations to the use of these soils. Droughti-
ness severely reduces crop growth during extended dry
periods. In fields not protected by a thick plant cover,
the hazard of soil blowing is severe. Erosion is difficult
to control on these soils unless close-growing crops are

gown. The soils have a low organic-matter content.
reen-manure crops and crop residue help to increase the
organic-matter content if they are returned to the soil.

These soils are suited to row crops and hay and pasture
plants commonly grown in the county. A reduction in the
growth of all crops can be expected during extended dry
periods. Fields in hay and pasture are subject to severe
soil losses through erosion unless a thick plant cover is
maintained. These soils are suited to irrigation if water
is applied at such a rate that runoff and erosion are
avoided.

CAPABILITY UNIT IVe-2

This unit consists of moderately well drained, sloping,
eroded soils in the Lucas and St. Clair series. Slopes gen-
erally are short. These soils have a moderately deep root
zone, very slow permeability, medium to low available
moisture capacity, and a medium capacity to store and
release plant nutrients. The root zone is strongly acid
to slightly.acid in the upper part. The present surface
layer is a mixture of the original surface layer and part
of the subsoil, and it is sticky and difficult to till.

A very severe hazard of erosion is the major limitation
to the use of these soils. It is difficult to maintain fertility,
good soil structure, and the organic-matter content if the
soils are tilled frequently. Good tilth also is difficult to
maintain. Where the soils have been worked or pastured
when wet, serious compaction and the destruction of soil
structure-occur.

These soils are suited to all row crops, small grain, and
hay and pasture plants commonly grown in the county.
Plant growth generally is not satisfactory, however, be-
cause-of poor tilth and the damage caused by erosion.
Minimum tillage lessens surface crusting. Crops that:
provide a thick cover help to reduce erosion and to main-
tain good tilth. Fields in hay and pasture are subject to
severe erosion unless a thick plant cover is maintained.

CAPABILITY UNIT IVw-1

This unit consists of dark-colored, very poorly drained,
nearly level, mucky soils in the Adrain and Warners
series. The Adrain soil consists of muck over sand, and
the Warners soil is mixed muck and mineral material
over marl. Both soils have moderately rapid permeability,
medium to high available moisture capacity, and a high
capacity to store and release plant nutrients. The root
zone of these soils is limited by either the depth to the
water table, or in the Warners soil, the depth to marl.

Because of a high water table and runoff from adjacent
slopes, wetness is a very severe limitation to the use of
these soils. Runoff can be diverted in places by construct-
ing diversions. Soil blowing is a hazard in spring if the
muck is dry and the surface is exposed.

Drained areas of these soils are well suitéd to such row
crops as corn, but they are of limited use for small grains
and hay crops. It the soils are used for hay or pasture,
water-tolerant plants should be grown. Excessive tillage
should be -avoided because it causes rapid oxidation of
the organic matter and the subsequent destruction of the
mucky surface layer.

CAPABILITY UNIT IVs-1

Oakville fine sand, 2 to 12 percent slopes, is the only
soil in this unit. This soil is well drained. It has a deep
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root zone, rapid permeability, very low available moisture
capacity, and a very low capacity to store and release
plant nutrients. It is medium acid to strongly acid in the
upper part of the root zone.

Severe droughtiness and a moderately severe hazard
of soil blowing are the major limitations to the use of
this soil for farming. The soil has a low organic-matter
content. Green-manure crops and crop residue returned
to the soil help to increase the organic-matter content.

This soil is suited to row crops and pasture plants com-
monly grown in the county. All crops are affected by a
lack of soil moisture during extended dry periods. This
soil is poorly suited to specialty crops but is well suited
to irrigation.

CAPABILITY UNIT VIe-1

This unit consists of sloping, moderately well drained,
severely eroded soils in the Lucas and St. Clair series.
These soils have a shallow root zone, very slow perme-
ability, a low available moisture capacity, and a medium
capacity to store and release plant nutrients. The root
zone is medium acid or strongly acid. The surface layer
is sticky and difficult to till.

The effects of past erosion and a severe hazard of fur-
ther erosion are the major limitations to the use of these
soils for farming. The soils are better suited to legume-
grass meadows or pastures than to cultivated crops. If
the soils are pastured when wet, serious compaction and
the destiuction of soil structure generally occur. Growth
of pasture plants -is poor in these compacted areas and
generally is poor in other areas.

These soils are suited to all hay crops and pasture
plants commonly grown in the county. They are poorly
suited to row crops or specialty crops. Reseeding occasion-
ally with winter grains is satisfactory if tillage operations
are kept to a minimum.

CAPABILITY UNIT VIIe-1

This unit consists of sloping to very steep, moderately
well drained, clayey soils in the Lucas and St. Clair
series. These soils mostly have a shallow root zone, very
slow permeability, low available moisture capacity, and
a medium capacity to store and release plant nutrients.
They are severely eroded, and the surface layer is sticky
and clayey and difficult to till. The root zone is medium
acid or strongly acid.

A very severe hazard of erosion is the major limitation
to the use of these soils. The soils are not suitable for
cultivation, because runoff is very rapid and operation
of equipment on the steeper slopes is hazardous.

These soils are not suited to cultivated crops or hay
crops. They are better suited to permanent pasture; be-
cause soil losses-through erosion are likely to be excessive
if tame pastures are reseeded. The soils should be pro-
tected from overgrazing so that an adequate plant cover
protects them from erosion.

Estimated Yields

‘Table 1 lists, for most soils in the county, the average
yields per acre of principal crops. The yields are averages
of those expected over a period of several years under

two levels of management—prevailing, or average, man- -

agement, and improved management. The yields estimated

for average management are shown in columns A, and
those for improved management are shown in columns B.

The following soils and land types are not listed in
table 1, because they generally are not used for crops:
‘Clay pits; Cut and fill land; Gravel pits; Lucas silty
clay, 12 to 45 percent slopes, severely eroded; St. Clair
silty clay, 6 to 12 percent slopes, severely eroded; St.
Clair silty clay, 12 to 18 percent slopes, severely eroded;
St. Clair silty clay, 18 to 25 percent slopes, severely
eroded; St. Clair silty clay, 25 to 45 percent slopes,
severely eroded ; Spinks fine sand, 12 to 18 percent slopes;
and Urban land.

Under improved management—

1. Practices are used that increase the intake of
water and the available water capacity. Excess
water is disposed of by safe ang appropriate
means.

Practices are used that help to control erosion.
Weeds, diseases, and insects are controlled.
Fertility is maintained at the highest level. Lime
and fertilizer are applied according to the needs
of the crop. The fertilizer contains trace elements
(zinc, cobalt, manganese, copper, and the like)
if these elements are needed.

5. Crop varieties suited to the soil are selected.

6. All farming operations are done at the proper

time and in the proper way.

Under average management the farmer uses some, but
not all, of the practices listed for improved management,
or the practices used are not adequate for the needs of
the crop.

The yields in table 1 do not apply to a specific field
for any particular year because the soils vary from place
to place, mahagement varies from farm to farm, and the
weather varies from year to year.

These yields are intended only as a guide that shows
relative productivity of the soils, the response of the
soils to management, and the relationship of the soils to
each other. The general level of crop yield may change
as new methods of management and new varieties of
crops are developed, but the relationship of the soils to
each other is not likely to change.

The estimated yields are assumed averages that can be
expected over a period of 5 years if weather conditions
are average. They are based on the “Productivity Guide
for Ohio Soils” (6), observations and field trials of the
Ohio Cooperative Extension Service, information ob-
tained from farmers, and direct observations by the soil
scientists and district .conservationists of the Soil Con-
servation Service. Also used are results obtained in field
trials and experiments at the Ohio Agricultural Research
and Development Center and its. substations. Considered
in making the estimates were the prevailing climate and
characteristics of the soils.

The hay yields shown in column A are for mixtures of
red clover and timothy. Yields in column B are for the
hest adapted legumes, grasses, or both.

Cow-acre-days are not given for pasture in the table.
They can be calculated from the hay yields indicated in
table 1 by converting tons of hay to pounds by multiplying
tons by 2,000 and then dividing by 40. The result is the
cow-acre-days per year of pasture. Example: 5-ton hay
yield X 2,000=10,000 pounds. 10,000 divided by 40=250
cow-acre-days per year of pasture.

LBl
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TapLE 1.—Estimated average acre yields of principal crops under two levels of management !

[Yields in columns A can be expected under the average, or prevailing, management now used in the county. Those in columns B can be
expected under improved management. Absence of a yield figure means that the crop is not commonly grown under the management
level indicated or that the particular soil is not suited to the specific crop}

Corn Soybeans Wheat Oats Hay Toma- | Sugar
toes 2 | beets?
Soil
A B A B A B A B A B B B

. Bu. Bu. Bu. Bu. Bu. Bu Bu. Bu. Tonslacre | Tonslacre | Tonslacre | Tonsjacre
Adrian muck ______ .. _______ L _____._ 82 1 115 | 28| 36 ool e eI
Arkport fine sand, 2 to 6 percent slopes_________ 50 78 19 27| 271 38| 46 73 2.1 B.8 | feemeeae e
Arkport fine sand, 6-to 12 percent, slopes________ 44 68 16 23 24 33| 43 67 1.8 32 |ece e
Cohoctah fine sandy loam 4__ . ________________ 80 | 119 | 28 | 44 27 | 42 54 88 2.5 4.8 24. 0 19. 5
Colwood loam____._________________________. 98 | 137 | 35| 49| 38| 58| 74| 95 3.8 6.0 29. 3 23.2
Colwood silt loam_______________.____________ 93 {132 31| 46| 35| 54 ] 69| 89 3.6 5.6 28. 7 22. 6
Del Rey loam, 0 to 2 percent slopes___.._._.__._ 80 | 105 30| 42| 32| 44 55 75 2.7 4.4 18. 5 12. 0
Del Rey silt loam; 0 to 2 percent slopes_________ 76 | 102 28 40 30| 42| 52 73 2.6 4 2 18. 2 11. 7
Digby fine sandy loam, 0 to 2 percent slopes____| 82 | 110 34 41 38 47 66 80 2.5 4. 8 19. 4 12. 8
Digby loam, 0 to 2 percent slopes___.__________ 84 | 114 36 43 40 48 67 82 2.6 4.9 20.0 13.0
Fulton loam, 0 to 2 percent slopes_ - __._....__ 62 96 26 36 30 42 52 73 2.5 4,2 17. 5 11. 0
Fulton loam, 2 to 6 percent slopes____._.________ 60| 94| 24 34| 28] 40| 49| 71 2.3 40 16. 5 10. 7
Fulton silty clay loam, 0 to 2 percent slopes_____ 58 93 23 33 27 | 39 50 70 2.3 4.0 16. 2 10. 4
Fulton silty clay loam, 2 to 6 percent slopes_____ 56 90 21 31 25 37 47 66 2.1 3.8 15. 8 10. 0

Fulton loam, sandy subsoil variant, 0 to 2 percent

slopes . - - oo _._ e 63| 98| 26| 37| 30| 43| 54| T4 2.6 4.4 17. 7 11.3
Galen fine sand, 0 to 2 percent slopes_ .. _._.___. 58| 88| 25| 36| 32| 42| 58] 78 2.6 4.2 | |eaooo-
Galen fine sand, 2 to 6 percent slopes._...__.___ 551 8 | 23| 32| 30| 41 56 | 76 2.3 4,0 |cooom e
Genesee loam ¢______________________________ 90 [ 120 ] 31| 42| 33| 44| 55| 88 3.2 50 22. 5 14. 5
Gilford fine sandy loam_______________________ 08 | 126 | 32| 48 35| 50| 70| 87 3.5 5 4 25. 0 21. 0
Granby loamy finesand._ . _._.______.__.____ 86 | 116 | 30| 44| 34| 46| 62| 77 3.0 4.6 22. 5 19. 5
Haney fine sandy loam, 0 to 2 percent slopes____.[ 81 95 30 36 37 46 70 80 2.2 4.0 18. 5 12, 5
Haney fine sandy loam, 2 to 6 percent slopes.___| 79 91 28 33 35 44 68 78 2.0 3.8 17. 5 11. 5
Haney loam, 0 to 2 percent slopes.....__.__. —.--| 83 98 32 38 38 48 72 82 2.4 4,4 19. 0 13.0
Haney loam, .2 to 6 percent slopes_____________. 81 95 30 36| 36 46 70 | 80 2.2 4.0 18. 5 12. 5
Haney and Rawson loams, 6 to 12 percent slopes__| 65 80 19 28 30 38 55 73 1.8 b A T I
Haskins fine sandy loam, 0 to 2 percent slopes...| 72 | 105 30 43 30 44 50 85 2.2 4,0 19.0 12,0
Haskins loam, 0 to 2 percent slopes_______.____| 74| 108 31 44 32 46 52 86 2.4 4.4 19.5 12. 5
Haskins fine sandy loam, stratified substratum,

0 to 2 percent slopes_.__.._ e 74 | 110 30| 44| 31 47 | 51 85 2.3 4.2 19. 5 12. 5
Hoytville elay loam_____________._.._._._ ————e 88 | 126 32 44 33 50 62 88 3.3 5. 4 29.0 22.0
Hoytville elay. . _ .. e 86 | 124 30 42 31 48 60 85 3.0 5.0 28. 5 21.0
Hoytville clay, thin solum variant__________ ~..| 83120 27 39 29 46 55 80 2.8 4.8 27. 2 20. 0
Kibbie fine sandy loam, 0 to 2 percent slopes..._.| 80 | 106 30 42 30 44 50 80 2.5 4.2 19. 5 12,0
Kibbie loam, 0 to 2 percent slopes_ . . oo 821109 | 31| 45| 33| 46| 53| 84 2.6 4.5 19. 8 12. 3
Latty clay. .. ___.__ 78 | 110 | 30| 42| 33| 45| 55 78 2.8 4.7 24.5 19. 0
Lenawee loam_ __ ... _ ... 85 | 121 32 46 32 50 62 86 3.2 5,2 29. 0 22.0
Lenawee silty clay loam _ _ ________ .. __..______ 83 | 118 30 43 30 48 58 83 3.0 5.0 28.0 21.0
Lucas silty clay loam, 2 to 6 percent slopes,

moderately eroded_ ________________________ 56| 90 19 29 25| 381 46 74 2.0 3.6 14. 0 9.3
Lucas silty clay loam, 6 to 12 percent slopes,

moderately eroded._ _ _ ..o ____ 52| 83 15 22 20 32 43 70 1.6 3.0 oo
Lucas silty clay, 6 to 12 percent slopes, severely

eroded . ___ i e eee e 16 28 40 65 1.4 2.5 e |eaiaae
Medway silt loam 4. _ _____________________._.{ 93| 122 31 42 33 44 55 88 3.4 5.5 24. 0 16. 5
Mermill loam _________ . ... 90 | 126 30 44 33 51 62 93 3.6 5.6 27. 3 22. 8
Mermill clay loam_ ___ o aooo. 87 | 126 ] 28| 43| 31| 48| 59| 90 3.2 53 26. 7 22.0
Mermill loam, stratified- substratum__________.. 100 | 132 32 | 47 34 53 63| 95 3.8 5. 8 27. 8 23.0
Millgrove loam _ - _ o ieeoaan 8 1120| 30| 36| 35| 45| 75| 90 3.8 59 29.0 23. 2
Millgrove clay loam____ .o eeeaan 80 | 110 | 28| 31| 28| 40| 70| 85 3.5 5.3 28 5 22. 6
Nappanee loam, 0 to 2 percent slopes_ - _ . _-____ 62 95 24 34 27 38 44 70 2.5 4.2 18. 0 11. 5
Nappanee loam, 2 to 6 percent slopes_ . ________ 60| 921 23 32 28| 40| 48 68 2.3 4.0 17. 6 11. 2
Nappanee silty clay loam, 0 to 2 percent slopes._| 59 | 91 21 31 28 | 39| 48| 68 2.4 4.0 17,7 10. 8
Nappanee silty clay loam, 2 to 6 percent slopes._| 56 | 881 19| 30| 26| 38| 46| 66 2.2 3.8 16. 8 10. 4
Nappanee silty clay loam, 2 to 6 percent slopes,

moderately eroded - __ .. ____________ 52| 84| 16| 26| 24| 36| 44| 64 2.0 3.5 15. 2 9.8
Oakville fine sand, 2 to 12 percent slopes. .- - _.. 451 65| 16| 21| 20| 30| 35| 45 1.8 30 foe e
Oshtemo sandy loam, 2 to 6 percent slopes___... 50 78 19 25 281 37| 45| 65 2.3 3.6 |ccocccmeoceaaaa
Ottokee fine sand, 1 to 5 percent slopes___...__._ 55| 86| 22| 32| 29| 39| 51| 72 2.3 b N T I S
Paulding clay . _ s 66 | 100 25 38 29 38 38 58 2.5 4.0 [coccaae] oo
Rawson sandy loam, 2 to 6 percent slopes______ 81 | 101 | 26 33 35 43 57 82 2.0 3.7 16.0 .10.0
Rawson loam, 2 to 6 percent slopes____________ 85| 108 | 30| 38| 38| 46| 60| 85 2.4 4.7 18.3 12. 5
Rawson fine sandy loam, stratified substratum,

2 to 6 percent slopes.- - - - oo oo ooeoo oo 84 | 106 29 37 37 45 61 86 2.3 4.6 17. 6 12

See footnotes at end of table,
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TaBLE 1.—Estimated average acre yields of principal crops under two levels of management '—Continued

Corn Soybeans Wheat Oats Hay Toma- | Sugar
toes 2 | beets?
Soil
A B A B A B A B A B B B
Bu. Bu. Bu. Bu. Bu. Bu, Bu. Bu. Tonsfacre | Tonsjacre | Tonslacre | Tons/acre
Rimer loamy fine sand, 0 to 2 percent slopes_...| 58 [ 88| 24| 36 23 38| 43 72 .1 b 2 (N T I
Rimer loamy fine sand, stratified substratum, 0
to 2 percent slopes. - oo 60 92 25 38 251 40 44 73 2.2 4.0 (oo e
Roselms silty clay loam, 0 to 2 percent slopes___| 41 58 20 27 23 31 37 63 1.8 R 3 A PR [
Rossloam 4 ... 93 | 122 | 31 42| 33| 55| 55| 88 3.5 56 24, 2 16. 8
St. Clair silty clay loam, 2 to 6 percent slopes,
moderately eroded____._______ e 55| 92| 21 30| 26| 38| 47| 74 2.2 3.8 14. 3 9.7
St. Clair silty clay loam, 6 to 12 percent slopes,
moderately eroded___.____._.___.__________.) 51| 84| 17 24| 22| 33| 42| 67 1.8 R 00 T RO AU
Seward loamy fine sand, 2 to 6 percent slopes...| 56 | 85 22 33| 26| 37| 42| 70 2.0 b 2072 P IR
Seward loamy fine sand, 6 to 12 percent slopes_..| 50 | 76 18 23 21 30| 36| 64 1.6 2 Y (R
Seward loamy fine sand, 12 to 18 percent slopes_{.____|[.._ [l .- 16 [ 24| 32 58 1.3 P T RN S
Seward loamy fine sand, stratified substratum, 2
to 6 percent slopes._ __ . ___________________ 57 86 23 33 26 38 43 72 2.2 3.6 10. 2 9.4
Seward loamy fine sand, stratified substratum, 6 |
to 12 percent slopes________________________ 54| 80| 20) 30| 23| 34| 40} 68 2.0 3.2 e
Shinrock silt loam, sandy subsoil variant, 0 to 2
percent slopes_ . _ . __ . __________._ 78 | 103 28 | 40 31 44 47 75 2.6 4.2 17. 6 11. 8
Shoals silt loam 4_ __ _________________________ 76 | 110 29 42 26| 40 55 77 2.8 4.6 16. 0 12. 0
Sloan silty clay loam 4 ________________._______ 80 | 119 28 44 27 | 42 54 88 2.5 4.8 24. 0 19. 5
Spinks fine sand, 2 to 6 percent slopes._._______ 50 78 19 27 27 38 46 73 2.1 308 |mccece|emeea ot
Spinks fine sand, 6 to 12 percent slopes_._______ 44 ' 68| 16| 23| 24| 33| 43| 67 1. 8 E: 2 2 N B
Tedrow loamy fine sand, 0 to 2 percent slopes__.[ 54 86 22 32 24 36 45 75 2.1 3.4 10. 2 9.5
Tedrow loamy fine sand, silty subsoil variant, 0
to 2 percent slopes._ ... _______.____ 57 90 25 35 24 38 44 74 2.3 3.7 10. 4 9.6
Toledo silty clay loam__._ .. _____.___. 84 | 1247 34} 44| 34| 46| 66| 86 3.2 4.8 27. 0 20. 5
Toledo silty elay oo oo 821122 31| 42| 32| 44| 63| 82 3.0 4.6 26. 0 19. 7
Tuscola loam, 2 to 6 percent slopes, moderately
eroded. ... ceooo-o 80 | 110 24| 381 29| 44| 50| 79 3.1 4. 4 18. 5 11. 8
Tuscola loam, 6 to 12 percent slopes, moderately
eroded. .. .o 751102 | 21| 33) 25| 40| 45| 75 2. 8 3.9 [cemofeeol
Vaughnsville loam, 0 to 2 percent slopes________ 89 1112 30| 39| 36| 44| 64 75 2. 4 4.0 18. 0 11. 5
Wabasha silty clay ¢ _ - oo 83116 | 28 | 40| 33| 44| 56| 82 2.9 4.5 22. 5 15.5
Warners muck .. ___ o ___.__.__.__ eeeam---2-| 65| 90| 30| 40| 32| 44} 58| 72 2.5 4.2 | e
Wauseon fine sandy loam__ .. ... __._ 94| 128 | 32| 48| 33{ 49| 64| 88 3.4 5.0 25. 0 19. 5
Wauseon loamy fine sand, stratified substratum__| 94 | 124 | 30| 46 32| 45| 65 89 3.0 4.7 24, 5 18 5

1 See text for definition of levels of management.
2 Only improved management considered profitable; soils not
rated below yield of 10 tons.

Woodland Use of the Soils

This subsection describes the original forest and the
present woodland that covered Henry County. It also gives
the potential productivity of woodland- and describes
windbreaks in the county.

When Henry County was settled in the 1800’s most of
the county was covered by a forest of swamp hardwoods
(11). This type of forest occurred in all the soil associa-
tions except 4, 8, and 9. The location of these associations
is shown on the colored general soil map at the back of this
survey. Oak-hickory forest grew on the beach ridges that
make up soil association 8 and on the sandy knolls in soil
~ assoclation 4. Early settlers named this area the Oak Open-
ings because grasses grew in areas of the oak forest. Mixed
hardwoods grew in soil association 9 along the Maumee
River.

Mouch of the originally wooded landscape is now farm-
land. Only about 5 percent of the total acreage remains
in trees. The woodlots are on level and sloping soils. These

3 Only improved management considered profitable; soils not
rated below yield of 9 tons.

4 Soils subject to flooding; yields given are for areas where
flooding is not a hazard or is controlled.

woodlots vary in size, but most of them range from 2 to
15 acres. The percentage of the landscape in trees ranges
from about 10 percent in Ridgeville, Napoleon, and Wash-
ington Townships to less than 1 percent in Richfield and
Bartlow Townships. Of the 10 soil associations in the
county, the Hoytville and the Oshtemo-Haskins-Haney
associations have the smallest acreage in trees. v

Wooded areas are still being cleared for farming and
other uses. In the 1967 Conservation Needs Inventory, it
was estimated that tree clearing would continue at the rate
of about 200 acres per year. Only a few trees are replanted.
Most of the tree planting is in Washington Township on
State land. These plantings have been mostly conifers, but
a few private landowners have planted hardwoods. Plant-
ings for -field and farmstead windbreaks-are increasing. .

Studies of the quality of woodland sites have been made
on some of the soils in Henry County. Table 2 gives the
potential productivity of soils in selected series for which
data are available.
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The flat lake plain of Henry County provides few ob-
structions to winds that sweep across the county. Widely
scattered woodlots do obstruct the wind, but these wooded
areas are gradually being cleared. The hazard of soil blow-
ing is becoming more severe, especially on the Arkport,
Spinks, Oakville, and other sandy soils. The most severe
erosion occurs on sandy knolls in soil associations 3 and 4.
Protection against the wind is possible where adapted trees
are planted. Farmsteads, livestock, and field crops can be
protected by a windbreak of trees,

The kinds of trees planted in windbreaks depend on the
kind of soil. Arborvitae is adapted to the dark-colored,
very poorly drained soils that occur in soil associations
1, 2, 5, 7, and 9. Austrian pine growns on many kinds of
soils, including those that are acid to slightly alkaline.
White pine, red pine, and Scotch pine are adapted to soils
on the sandy knolls, ridges, and beach ridges in soil asso-
ciations 3, 4, and 8. Norway spruce and eastern redcedar
grow on a wide range of soils, but they are not well suited
to very poorly drained soils.

The service forester of the Ohio Division of Forestry
is available for assistance in marking of timber and man-
agement of wooded areas, and for information on tree
planting and improving timber stands. Information on
soils suited to woodland or windbreaks is available from
the office of the Henry County Soil and Water Conserva-
tion Distriet.

Soils and Wildlife Habitat

This subsection discusses some general requirements for
suitable wildlife habitat and describes the wildlife in
Henry County. It also rates each soil in the county for its
suitability for eight elements of wildlife habitat and for
three kinds of wildlife.

Wildlife species and abundance in any area depend
largely on an adequate distribution of food, shelter, and
water. Various kinds of habitat elements are required to
serve the needs of various species. The absence, inadequacy,
or inaccessibility of any one of the required habitat ele-
ments may result in scarcity or absence of a kind of wild-
life.

Many of the habitat needs of wildlife are provided by
various kinds of vegetation and by suitable water areas

TaBLE 2.—Potential woodland productivity of soils in
selected series

Average site index 1 for—
Soil series
Upland White Red pine
caks pine
Arkport_.____.__ 100 | e maa
Granby._._______ 75-85 | e
Hoytville. ... _._ 65-75 | e |e .
Oskville_ _______ 65-75 75-85 75-85
" Ottokee_____.____ 65-75 75-85 85-95
Seward________. 5565 | |e e al
Spinks .o |oooooo_ .. 85-95 75-85

! Site index is a numerical comparison of tree-growing site quality.
The index represents the potential average height of a species at
the age of 50 years (12).

or watering places. Soil characteristics influence the adapt-
ability, growth, and productivity of plants. They also af-
fect the availability and distribution of water needed by
wildlife. Knowledge about these relationships is an aid in
managing both vegetation and water. Soils are managed to
encourage wildlife by planting, inducing natural estab-
lishment, or manipulating existing vegetation, or by a
combination of such measures. Water management re-
qil.ires creating or improving water areas and water sup-
plies.

The game species common in Henry County include
pheasant, quail, rabbit, squirrel, and raccoon. Some white-
tail deer occur, but the population is very small. Deer in
the county are most common in the Maumee State Forest
and along the major tributaries of the Maumee River.

Pheasants are plentiful but the population has declined
during the past few years. Rabbits are common in the bet-
ter habitats. Quail are more abundant than they formerly -
were. Squirrels and raccoon are common, but the popula-
tions are declining because woodland habitats are being
cleared.

Fishing as a recreational activity has decreased in the
Maumee River and its tributaries because of increasing
pollution.

Information in this section can be used to aid in:

1. Broad-scale planning for wildlife habitat, wild-
life refuges, parks, nature study areas, and rec-
reational developments.

2. Selecting the better soils for creating, improving,
or maintaining the various kinds of wildlife hab-
itat elements.

3. Determining the relative degree of management
required to attain satisfactory results.

4. Determining the sites on which it is too difficult
or not feasible to attempt wildlife habitat man-
agement.

5. Determining areas desirable for habitat preser-
vation, or suitable for acquisition for wildlife
habitat.

Suitability of soils for wildlife

The soils of Henry County are rated in table 8 for
their suitability for creating, improving, or maintain-
ing eight habitat elements and for their suitability for
three classes of wildlife. Numbers indicate the ratings
as follows: 1, well suited; 2, suited; 3, poorly suited;
and 4, unsuited. A rating of well suited means that the
soil has few or no limitations to use for the element of
wildlife habitat. A rating of suited indicates that the
habitat element can be created, improved, or maintained,
but that there are moderate limitations that.affect man-
agement. Poorly suited indicates that the habitat element
can be created, improved, or maintained, but that limita-
tions are severe. A rating of wnsuited indicates that the
habitat cannot be created, improved, or maintained, or
that it is impractical to do so under prevailing conditions.

The following lists important plants or describes the
elements of wildlife habitat given in table 3 (7).

Grain and seed crops—Corn, soybeans, oats, barley,
rye, and wheat.

Legumes and grasses.—Alfalfa,ladino clover, red clover,
sweetclover, birdsfoot trefoil, fescue, bromegrass blue-
grass, and timothy.
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Elements of wildlife habitat

Kinds of wildlife

wild Wet-
Soil series and map symbols Grain Leg- herba- | Hard- | Coni- land [ Shallow
and umes ceous wood | ferous food water | Ponds | Open- | Wood- | Wet-
seed and upland | woody | woody and velop- land land land
crops | grasses | plants | plants | plants cover ments
plants
Adrian: Ad____.___________ 4 3 4 4 4 1 1 1 4 4 1
Arkport: ArB, ArC__________ 2 2 2 3 2 4 4 4 2 3 4
Clay pits: Ca.
Properties too variable
1o be rated.
Cohoctah: Ch______________ 3 2 2 1 1 2 2 4 2 1 3
Colwood: Cn, Coeoeoa___ 4 3 3 1 1 1 1 2 3 1 1
Cut and fill land: Cu.
Properties too variable
to be rated.
Del Rey: DeA, DfA.________ 2 2 1 1 3 2 2 3 1 2 3
Digby: DuA,DyA_____.____ 2 2 1 1 3 2 2 4 1 2 3
Fulton:
FsA, FuA_ . ___._._.__ 2 2 2 1 3 2 3 3 2 2 3
FsB, FuB_.__._________ 2 2 2 1 3 3 4 4 2 2 4
Fulton, sandy subsoil variant:

FVA . e 2 2 2 1 3 3 2 3 2 2 2
Galen: GaA, GaB___._.._____ 2 2 2 3 2 4 4 4 4 3 4
Genesee: Gm __-_-_______.__ 1 1 1 1 3 4 4 4 1 1 4
Gilford: GO.-ccomo oo _ 4 3 3 1 1 1 11-3 11-3 3 1 1-2
Granby: Gro_ . _ceoooi__o_ 4 3 3 1 1 2 11-3 11-3 3 1 1-3

Gravel pits: Gv.
Properties too variable
to be rated.
Haney:
HaA, HdA . oo

C
Haskins: HkA, HIA, HnA____
Hoytville: Ho, Hv, Hw______
Kibbie: KfA, KIA
Latty: Lac-.-__-_
Lenawee: Le, Lfo___________
Lucas: :

Millgrove: Mh, Mk
Nappanee:

NaA, NtA_ .. _________

NaB, NtB, NtB2...______
Qakville: OaC___._..o_o____
Oshtemo: OsB______________
Ottokee OtB_.__________ S,
Paulding: Pa_______________
Rawson: RaB, RdB, ReB____

Rimer: RfA, RmA__________ !

Roselms: RoA_._.__________.
Ross: Rs.__ oo
St. Clair:

SeD3, ScE3, ScF3 _.__...
Seward:

See footnotes at end of table,
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Table 3.—Suitability of the soils for elements of wildlife habitat and for kinds of wildlife—Continued

Elements of wildlife habitat Kinds of wildlife
wild Wet-
Soil series and map symbols Grain Leg- herba- | Hard- | Coni- land | Shallow
and umes ceous wood | ferous food water | Ponds | Open- | Wood- | Wet-
seed and upland | woody | woody and |develop- land land land
crops | grasses | plants | plants | plants cover ments
plants
Shinrock, sandy subsoil vari-

ant: SfA_________________ 1 1 1 1 3 3 3 3 1 1 3
Shoals: Sh__ .. _______ 2 2 2 1 3 2 2 2 2 2 2
Sloan: S0 eeemome oo 4 3 3 1 1 1 2 4 3 1 2
Spinks:

SpB, SpCo .. 3 3 3 4 1 4 4 4 3 4 4

SPD e e 4 3 3 4 1 4 4 4 4 4 4
Tedrow: TdA_______ .. _.___. 2 2 1 1 3 2 2 4 1 2 2
Tedrow, silty subsoil variant:

TeA e 2 2 1 1 3 2 2 4 1 2 2
Toledo: To, Tto_________.... 4 3 3 1 1 3 1 2 3 1 2
Tuscola:

TuB2 oL 1 1 1 1 3 4 4 4 1 1 4
TuC2e el 2 1 1 1 3 4 4 4 1 1 4
Urban land: Ur.
Properties too variable to be
rated.
Vaughnsville: VaA_____._._. 1 1 1 1 3 4 4 4 1 1 4
Wabasha: Wa.__.__________ 4 3 3 1 1 1 2 4 3 1 2
Warners: Weo o __.._.._._ 4 3 4 4 4 1 1 1 4 4 1
Wauseon: Wf Wg_______.__ 4 3 3 1 1 1 1 2 3 1 1

! Some arcas have a relatively stable water table; other areas have a fluctuating water table.

Wild herbaceous upland plants.—Foxtail, ragweed,
Tmagtweed, panicgrass, wild oats, native lespedeza, and
herbs.

Hardwood woody plants.—Sumac, wild grape, dog-
wood, viburnum, hawthorn, wild cherry, and such trees
as oak, hickory, American beech, and walnut. The soils
are rated on the basis of producing good growth and
large growth and large crops of fruit or seeds.

Coniferous shrubs and trees.—Eastern redcedar, arbor-
vitae, Virginia pine, Scotch pine, and Austrian pine. The
soils are rated on the basis o%) delayed growth and canopy
closure. Soil characteristics that cause plants to grow
slowly provide good conditions for this habitat element.

Wetland food and cover—Cattails, bullrushes, sedges,
barnyardgrass, duckweed, and willows.

Shallow water developments.—These are areas that
have been made by impounding water, digging excava-
tions, or by using devices to control water. The soils are
rated on their suitability for water developments that are
less than 5 feet deep.

Excavated ponds.—These include excavations where the
water areas have a depth of 8 feet in at least one-fourth
of the area, and where the ponds have water of suitable
quality for the production of fish.

Table 3 also rates the soils for suitability for the fol-
lowing kinds of wildlife.

Openland wildlife—Quail, pheasant, openland song-
birds, cottontail rabbit, red fox, and woodchuck.

Woodland wildlife—Ruffed grouse, gray squirrel, rac-
coon, woodcock, and woodland songbirds.

Wetland wildlife—Duck, geese, rail, heron, other wa-
terfowl, and muskrat.

The soils have been rated according to the natural
drainage of each soil series. Areas of wet soils that are
artificially drained have different ratings than those given
in table 3. Artificially drained soils are not rated sepa-
rately, as they are seldom used for wildlife habitat. Addi-
tional information concerning management of soils for
wildlife purposes can be obtained from the Henry County
Soil and Water Conservation District Office, the County
Agricultural Extension Agent, or the Division of Wild-
life, Ohio Department of Natural Resources.

Engineering Uses of the Soils*

This subsection names soil properties important to en-
gineering, tells how the survey can be used in planning
engineering works, and describes two engineering classifi-
cation systems. It also lists engineering properties and
interpretations and discusses engineering hazards.

During a soil survey, considerable detailed information
is cataloged about the properties of soils in the survey
area and their relation to the landscape. When properly
interpreted, much of this information is useful to soils
and civil engineers and to others whose work involves the
use of soil mechanics or soil engineering data. This sec-
tion has been prepared for the purpose of interpreting
the characteristics of the soils of the county for soil
engineering uses. Some soil properties are of special in-
terest to engineers because they affect the construction
and maintenance of roads, airports, pipelines, building

“Russer. K. Roweg, civil engineer, Soil Conservation Service,
Deflance, Ohio, helped to prepare and review this subsection.
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foundations, facilities for water storage, erosion control
structures, drainage systems, and sewage disposal sys-
tems. Among the soil properties important to the engi-
neer are permeability to water, compaction characterls-
tics, soil drainage, shrink-swell characteristics, grain-size
distribution, plasticity, and pH. Depth to water table,
depth to bedrock, and topography are also important.

Information in this survey can be used as a guide to
help—

a. Make soil and land use studies that will aid in
selecting and developing small industrial, busi-
ness, residential, and recreational sites.

b. Make preliminary estimates of the engineering
properties of soils in the planning of drainage
systems, farm ponds,-irrigation systems, and di-
version terraces.

¢. Make preliminary evaluations of soil and ground
conditions that will aid in selecting highway, air-
port, pipeline, and cable locations and in planning
detailed investigations at the selected locations.

d. Locate probable sources of gravel and other con-
struction materials.

e. Correlate performance of engineering structures
with soil mapping units to develop information
for overall planning that can be useful in design-
ing and maintaining certain engineering prac-
tices and structures.

f. Determine the suitability of soil mapping units
for cross-country movement of vehicles and con-
struction equipment.

g. Supplement the information obtained from other
published maps and reports and aerial photo-
graphs to make maps and reports that can be used
readily by engineers.

h. Develop other preliminary estimates for construe-
tion purposes pertinent to the particular area.

With the use of the soil map for identification of soil
areas, the engineering interpretations reported in tables
4, 5, and 6 can be useful for many purposes. It should
be emphasized, however, that these interpretations do not
eliminate the need for sampling and testing at the site
of specific engineering works, particularly where heavy
loads are to be supported and where the excavations are
deeper than the depths of layers here reported. Even in
these situations, the soil map is useful for planning more
detailed field investigations and for suggesting the kinds
of problems that may be expected.

Some of the terms used by soil scientists may not be
familiar to the engineer, and some terms may have a spe-
cial meaning in soil science. These terms are defined in
the Glossary at the back of this survey. It should also be
noted that some of the soils mapped have inclusions of
dissimilar soils. These are given in the mapping unit
descriptions of the soils.

Engineering classification systems

Two engineering classification systems are used in this
survey. One is the system adopted by the American Asso-
ciation of State Highway Officials (AASHO) (2). In this
system soil materials are classified into seven groups based
on load capacity and service. The best soil materials for

road subgrades are classified as A-1. The poorest soil mate-
rials are classified as A—7. A within-group index ranging
from 0 to 20 is a part of the system. The best subgrades
within a group are indicated by 0, the poorest by an index
of 20. The indexes are shown in table 4 only. They are not
shown in table 5.

Some enginecrs prefer to use the Unified Soil Classifi-
cation System (79). In this system soil materials are
classified on the basis of particle-size distribution and
their Atterburg limits—plasticity index and liquid index.
Soil materials are classified into one of 15 classes, eight
classes representing coarse-grained materials; six classes
representing fine-grained material; and one class repre-
senting highly organic soils. In this system an approxi-
mate classification of soils can be made in the field.

Table 4 shows laboratory data for soils tested in the
county. Tables 5 and 6 show estimated engineering prop-
erties and interpretations for all of the soils in the county.

Soil test data

Samples of five soils in Henry County were tested
according to standard procedures to help evaluate the
soils for engineering purposes. The results of these tests
are shown in table 4. The following paragraphs discuss
the columns listed in table 4.

Moisture-density data were obtained by testing. If a
soil material is compacted at successively higher moisture
content, assuming that the compaction effort remains con-
stant, then density of the compacted material will in-
crease until the optimum moisture content is reached.
After that, the density decreases with increase in mois-
ture content. The highest dry density obtained in the com-
paction test is termed maximum dry density. Moisture-
density data are important in earthwork, for as a rule,
material is most stable if it is compacted to about the
maximum dry density when it is at approximately the
optimum moisture content.

The mechanical analyses were made by combined sieve
and hydrometer methods. Percentages of clay obtained by
the hydrometer method are not suitable in naming textural
classes of soils.

Tests for liquid limit and plastic limit measure the
effect of water on the consistence of the soil material. As
the moisture content of a soil increases from a very dry
state, the material changes from a semisolid to a plastic
state. As the moisture is further increased, the material
changes from a plastic state to a liquid state. The plastic
limit is the moisture content at which the soil material
passes from a semisolid to a plastic state. The liquid
limit is the moisture content at which the material passes
from a plastic to a liquid state. The plasticity index is the
numerical difference between the liquid limit and the
plastic limit. It indicates the range of moisture content
within which a soil material is in a plastic condition. Some
silty and sandy soils are nonplastic; that is they will not
become plastic at any moisture content.

Two engineering classifications are shown in table 4—
AASHO and Unified. The modified AASHO classifica-
tion used by the Ohio Department of Highways Testing
Laboratory is also shown. The AASHO and Unified sys-
tems are briefly defined under the heading “Engineering
Classification Systems.”
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[Tests performed by Ohio Department of Highways in accordance with standard procedures

Moisture density !
Ohio Depth
Soil name and location Parent material report from
No. surface | Maximum | Optimum
dry moisture
density
Inches Lb. per Percent
cu. ft.
Colwood loam:
SWSWISWI sec. 29, Liberty Township (BPR-1)_____ Lacsutrine sand and silt. 9024 0-10 97. 4 22,7
9025 22-31 107. 1 18. 1
9026 43-49 109. 6 16. 9
Lenawee silty clay loam:
NWINENSWSWI4 sec. 6, Liberty Township (HN-83).| Lacustrinesilty clay loam 9036 0-9 89. 9 27. 4
and clay loam. 9037 17-24 102. 4 20. 3
9038 42-56 107. 1 18. 1
Spinks fine sand:
NEUSEXNWNE! sec. 13, Harrison Township (HN- | Lacustrine fine sand. 9042 0-6 92.1 25. 8
86). 9043 34-42 109. 6 16. 9
9044 | 100-114 104. 7 19. 2
Toledo silty clay:
SWINWYSENNEL sec. 14, Damascus Township (HN- | Lacustrine clay and silt. 9027 0-7 89. 9 27. 4
74). 9028 24-39 99. 9 21. 5
9029 48-53 99. 9 21. 5
Toledo silty clay loam:
SEMSENNEYN W sec. 7, Liberty Township (HN-82)___| Lacustrine clay and silt. 9033 0-7 94. 6 24. 4
9034 17-27 102. 4 20. 3
9035 57-67 102, 4 20. 3

! Based on AASHO Designation T 99(2).

? Mechanical analyses according to the AASHO Designation T 88(2). Results by this procedure frequently may differ somewhat from
results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the
fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material,
including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette
method and the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical
analyses used in this table are not suitable for use in naming textural classes for soil.

3 Based on AASHO Designation M 145-49 (2).

TABLE 5.—Engineering

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils
for referring to other series that appear in the first column of this

Depth to Percentage passing sieve—
seasonally [ Depth
Soil series and map symbols high water from

table surface No. 4 No. 10 No. 40 No. 200
(4.7 mm.) | (2.0 mm.) {(0.42 mm.)| (0.074 mm.)

Feet Inches
Adrian:  Ad_ L. 0 0-22 ||
22-36 100 100 90-100 5-35
Arkport: ArB, ArCo_ oo 6 0-24 100 95-100 90-100 5-35
3 24-58 100 90-100 85-100 30-45
58-75 100 90-100 90-100 5-35

Clay pits: Ca.
Properties too variable to be estimated.

See footnotes at end of table,
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test data
of the American Association of State Highway Officials (AASHO). The symbol < means less than]
Mechanical analysis 2 Classification
Percentage passing sieve— Percentage Liquid Plasticity
smaller than— limit index
AASHO?3 Unified ¢ Ohio *
No. 10 No. 40 No. 200 0.005 mm.
(2.0 mm.) (0.42 mm.) (0.074 mm.)
100 98 95 36 37 9 | A-4(8) ML A-4b
100 99 95 39 33 11 | A-6(9) ML-CL A-6a
100 100 99 32 31 8 | A-4(8) ML-CL A-4b
100 100 95 43 46 14 | A-7-5(12) ML A-7-5
100 100 96 46 41 18 | A-7-6(11) CL A-7-6
100 100 98 46 34 12 | A-6(9) CL-ML A-6a
100 96 14 5 NP NP | A-2-4(0) SM A-3a
100 90 5 <5 NP NP | A-3(0) SP-SM A-3
100 97 6 <6 NP NP | A-3(0) SP-SM A-3
100 92 89 65 54 22 | A-7-5(16) MH A-7-5
100 100 97 70 48 24 | A-7-6(15) CL A-7-6
100 99 96 72 54 28 | A-7-6(18) CH A-7-6
100 99 93 55 45 17 | A-7-6(12) ML-CL A-7-6
100 99 92 63 50 28 | A-7-6(17) CH A-7-6
100 99 94 70 54 31 | A-7-6(19) CH A-7-6

4+ Based on the Unified Soil Classification System (19).
5 Based on “Classification of Soils,’”” Ohio State Highway Testing Laboratory, Feb. 1, 1955.
8 Nonplastic.

properties of the soils

in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions
table. The symbol < means less than; the symbol > means more than]

Classification Corrosion potential
Available Shrink-swell
Permeability moisture Reaction potential
USDA texture Unified AASHO capacity Steel Concrete
Inches per inch
Inches per hour of soil pH value
Muek_____________ Pt | . 2.0-6. 3 0.22-0.26 | 6.1-7.3 | Variable______ High_____.__ Low.
Finesand________. SP-SM, SM A-2, A-3 ] 6.3-12.0 0.02-0.04 | 17.4-8.4 | Low__.__._._. High_.______ Low.
Finesand-________ SM, SP-SM A-2 6. 3-12. 0 0.02-0.05 | 5.6-6.5 | Low.___..._.. LOW_ oo Moderate.
Fine sandy loam.__| SM A-2, A-4| 2.0-6.3 0.10-0.16 | 5.6-6.5 | Low._____._.__ Low________ Moderate.
Finesand--_.__._._ SP-SM, SM A-2, A-3 | 6.3-12.04 0.02-0.05 | 17.4-7.8 | Low._____.-__ Low_._.___..__ Low.
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Depth to Percentage passing sieve—
seasonally | Depth
Soil series and map symbols high water from
table surface No. 4 No. 10 No. 40 No. 200
(4.7 mm.) | (2.0 mm.) |(0.42 mm.)| {0.074 mm.)
Cohoctah: Che oo 0-14 0-44 100 100 80-100 20-40
44-62 100 100 80-100 20-35
62-71 100 100 80-100 5-15
Colwood: Cn, Co_ o _.__ 0-14 0-11 100 95-100 90-100 65-95
11-48 100 100 90-100 65-95
48-65 100 100 85-100 80-100
Cut and fill land: Cu.
Properties too variable to be estimated.
DelRey: DeA,DfA_ ... 3-1% 0-9 100 95-100 85-100 65-90
9-34 160 90-100 80-95 80-95
34-52 100 95-100 85-100 65-95
Digby: DulA,DyA___ L _____. ¥-1% 0-9 85-100 80-100 75-90 30-50
9-37 85-100 80-100 75-90 30-55
37-50 65-85 45-75 20-50 5-35
Fulton: FsA, FsB, FuA, FuB_ .o ceee el U-14 0-9 100 100 90-100 80-95
9-32 100 100 90-100 90-100
32-60 100 100 80-100 80-100
Fulton, sandy subsoil variant: FvA__________________._____ %-1% 0-9 100 100 90-100 80-95
9-33 100 100 90-100 90-100
33-57 90-100 45-95 40-70 5-65
57-64 95-100 90-100 85-100 80-95
Galen: GaA,GaB_______ o e e e 2-3 0-28 100 90-100 90-100 10-25
2 28-79 95-100 90-100 85-95 30-50
79-92 95-100 90-100 90-100 5-20
Genesee: GM_ .. : >3 0-20 95-100 90-100 80-95 60-75
20-52 95-100 90-100 80-95 65-95
Gilford: Go_ ... 0-% 0-32 100 95-100 65-90 25-50
32-60 100 95-100 85-100 5-35
Granby: Groo e o 0-20 100 90-100 75-95 20-50
20-63 100 90-100 85-100 5-35
Gravel pits: Gv.
Properties too variable to be estimated.

See footnotes at end of table.
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Classification

Corrosion potential

Available Shrink-swell
Permeability moisture Reaction potential
USDA texture Unified AASHO capacity Steel Concrete
Fine sandy loam___| SM A-2, A-4| 2.0-6.3 0.07-0.10 | 6.6-7.8 | Low_.__.___._ High____.___. Low.
Loamy sand._.____ SM A-1, A-2 | 2.0-6.3 0.04-0.08 | 7.3-7.8 | Lowo.....___. High________ Low.
Sand___._____.___ SM, SP-SM A—j‘, A-2,| 6.3-12.0+ 0.02-0.05 | 7.3-7.8| Low_____..__ High___.____ Low.
-3
Loam.______._______ ML, ML-CL | A-4 0.63-2. 0 0.16-0.22 | 6.6-7.3 | Low_________ High________ Low.
Loam_____________ ML, ML-CL | A-4, A-6| 0.63-2.0 0.14-0.18 | 6.6-7.3 | Low__._______ High________ Low.
Stratified silt loam | ML-CL, ML | A-4 0.63-2.0 0.15-0.20 | 17.4-8.4 | Low_.____.__ High._______ Low.
and very fine
sand.
Siltloam___.__.._.. ML, ML-CL | A4 0.63-2.0 0. 15-0. 20 5.6-6.5 | Low__._____._ High_ _._____ Moderate.
Silty clay loam..___| CL, ML-CL A-6, A-7 | 0. 06-0.2 0.16-0.19 5.1-7.8 | Moderate.._._ High___.____ Moderate
to low.
Stratified silty clay | CL, ML-CL A-6, A-7 | 0.06-0.2 0.15-0.19 | ! 7.4-8.4 | Moderate....__ High.______. Low.
loam, clay loam,
and silt loam.
Fine sandy loam.._.| SM A-2, A-4 | 0.63-6.3 0. 10-0. 16 6.1-6.5 | Low_____..__ Moderate.._.| Low.
Sandy clay loam____| SC, CL A-2, A4, 0.63-2.0 0. 14-0. 18 5.1-7. 8 | Low to mod- High.______. Moderate
A-6 erate. to low.
Sand and gravel_._.| SP-SM,SM A-1,A-3 | 6.3-12.0 0.02-0.04 |'7.4-7.8 | Low_______._ Moderate....| Low.
Silty clay loam_._._ CL, ML-CL A-7, A-6 | 0.20-0. 63 0. 16-0. 19 5. 6-7.3 | Moderate____. High____.___. Modeirate
to low.
Silty elay_ ... ____ CL, CH A-T 0. 06-0. 2 0.13-0.16 | 5.6-7.3 | High_________ High.. ... Moderate
to low.
Stratified silty clay | CL, ML-CL, | A-6, A-7 | 0. 06-0. 2 0.06-0. 10 | 1 7. 4-8. 4 | Moderate to High__.__.__ Low.
and silt. CH high.
Silty clay loam. .. __ CL, ML-CL A-7, A-6 0. 2-0. 63 0.16-0. 19 5.6-7.3 | Moderate....- High. . ______ Moderate
tolow.
Siltyclay. ... _____ CL, CH A-7 0. 06-0. 2 0.13-0.16 | 5.6-7.3 | High_____.____ High_____._.. Mod?rate
] to low.
Stratified sandy ML, ML-CL, | A-1, A-2,{ 0.63-6. 3 0.12-0.18 | 17.4-8.4 | Low__.____.. High________ Low.
loam, silt loam, SP-SM, A4,
and coarse sand. SM A-6
Silty clay and silty | CL, CH A-6, A-7 | 0. 06-0. 2 0.06-0.10 | 7.4-8.4 | Moderate High____.___ Low.
clay loam. to high.
Finesand_________ SM A-2 6. 3-12. 0 0.06-0.12 | 5.1-6.5 | Low_o________ Low________ Moderate.
Finesandyloamor | SM A-2,A-4 | 2.0-6.3 0.10-0.16 | 6.1-7.8 | Low_________ Low._...._. Low.
loamy fine sand.
Finesand_______ SP-SM, SM A-2,A-3 | 6.3-12+ 0.02-0.05 | 6.6-7.8 | Low_________ Low________ Low.
Toam.._._________ Mg’L ML- A4 0. 63-2. 0 0.18-0.22 | 6.6-7.8 | Low tomod- | Low_______. Low.
erate.
Silt loam_____._.__ ML, ML- A4 0.63-2. 0 0.17-0.19 | 17 4-8.4 | Low tomod- | Low._______ Low.
CL erate.
Fine sandy loam___| SM A-2, 2. 0-6. 3 0.10-0.15 | 6.6-7.3 | Low______..._ High_______. Low.
A-4
Loamy fine sand SM, SP-SM A-2, 2. 0-6. 3+ 0.02-0.05 | 17.4-8.4 | iLow_________ High________ Low.
to fine sand. -
Loamy fine sand_.._| SM A-2, 6. 3-12. 0 0. 08-0. 12 5.6-7.3 | Low-._______ High________ Low.
A-4
Finesand_________ SP-SM, SM A-2, 6.3-12.0 0.02-0.05 17.4-8.4 | Low.______._ High________ Low.
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Depth to Percentage passing sieve—
seasonally Depth
Soil series and map symbols high water from
table surface No. 4 No. 10 No. 40 No. 200
(4.7 mm.) | (2.0 mm.) [(0.42 mm.)| (0.074 mm.)
*Haney: HaA, HaB, HdA, HdB, HeC__.__________________ 1%4-2 0-12 100 90-100 75-90 40-75
For properties of Rawson part of HeC, refer to
Rawson series. HaA and HaB have a fine sandy loam 12-28 95-100 90-100 80-100 25-50
surface layer.
28-42 90-100 85-100 75-95 40-75
42-80 100 75-100 75-100 20-35
Haskins: HkA, HIA_ .. 14-1 0-7 95-100 90-100 85-95 60-75
Hk A has a fine sandy loam surface layer.
7-24 95-100 90-100 50-85 40-75
24-60 100 95-100 90-100 80-¢5
Hn A e 4-1 40-49 100 90-100 50-80 35-65
This mapping unit is similar to HkA and HIA, except
that 11;) has a stratified substratum below a depth of 49-55 100 95-100 90-100 80-95
40 inches.
55-62 100 100 65-90 30-40
62-64 100 95-100 90-100 80-95
Hoytville: Ho, Hv. . e . 0 0-7 100 90-100 90-~100 85-100
7-37 100 90-100 90-100 85-100
37-60 95~100 90-100 90-100 85-95
Hoytville, thin solum variant: Hw_.___________._____.____ 0 0-13 100 90-100 90-100 85-95
13-44 100 90-100 90-100 85-95
Kibbie: KA, KIA_ . 14-1 0-15 100 100 | 70-90 55-85
Kl A has a loam surface layer. 15-38 100 100 70-90 50-75
38-72 100 100 80-100 65-90
Latty: La_ - 0 0-8 100 100 95-100 90-100
8-41 100 100 95-100 85-100
41-71 95-100 90-100 90-100 85-95
Lenawee: Le, Lf o ieiooo_ 0 0-8 100 100 90-100 90-100
8-43 100 100 90-100 90-100
43-61 100 100 90-100 90-100
Luecas: LwB2, LwC2, LxC3, LxE3 . ___.. 2-3 0-5 100 100 90-100 85-100
5-25 100 100 90-100 90-100
25-60 100 100 90-100 90-100
Medway: Md._ . 32-3 0-18 95-100 90-100 80-90 75-85
18-60 95-100 90-100 80-90 70-90
Mermill
Me, Mf. oo 0 0-9 100 90-100 80-100 55-85
Mf has a clay loam surface layer. 9-40 100 90-100 80-100 40-60
40-60 100 90-100 80-100 80-95
Mg e 0 40-66 { 100 100 65-90 5-15
Thls mapping unit is similar to Me and Mf, except that 100 100 90-100 85-100
it has a substratum of stratified sand and clay below
a depth of 40 inches.

See footnotes at end of table.
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Classification Corrosion potential
Available Shrink-swell
Permesability | moisture Reaction potential
USDA texture Unified AASHO capacity Steel Concrete
Toam_ ____ . ___ M(]é, MSLI\E A-4 0.63-2. 0 0.14-0.18 | 5.6-6.5 | Low_____.____ Low________ Low.
L
Fine sandy loam___| SM ’ A-2, 0. 63-2. 0 0.10-0.15} 5 1-7.3 | Low.—._.__.. Moderate____ Modflsrate
A-4 to low.
Sandy elay loam SG, CL A-4, 0.63-2.0 0. 14-0. 18 6. 6-7.3 | Low to mod- | Moderate_.._| Low.
or clay loam. A-6 erate.
Loamy sand_______ SM A-2 6. 3-12. 0+ 0.04-0.08 | 17.4-8. 4 OW_ oo Moderate... .| Low.
Loam__________.__ M%’L ML~ A-4 0.63-2.0 0.14-0.18 | 6.1-6.5 | Low__.______ High__._____ Low.
Clay loam and 8C, CL A-4, 0.63-2.0 0.14-0.18 | 6.1-6.5 | Low___._____ High___.____ Low.
sandy clay loam. A-6
Silty elay_ .. .____. MIL-CL, CH A—g, <0.08 0.06-0.08 [ 17.4-8.4 | High_________ High______._ Low.
-7
Sandy clay loam___| 8C, CL A-2, 0. 63-2. 0 0.14-0.18 | 17.4-8 4 | Moderate.____| High________ Low.
A-6
Clay. .. __ ML-CL, CH | A-8, <0.2 0.06-0.08 | 17.4-8 4 | High_________ High_______. Low.
Sandy loam._______ M A-2, 0.63-2. 0 0.12-0.15 | 17.4-8.4 | Low_._______ High._______ Low.
A-4
Clay_ ... ML-CL, CH | A-6, <0.2 0.06-0.08 | 17.4-8.4 | High_________ High_____.__ Low.
A-7
Clay. ... M%/I_I(I)L' CH, | A-7 0.63-2. 0 0.14-0.18 | 6.1-7.3 | High_________ High . ____ Low.
Clay ... MIICEI?L@H A-7 0. 2-0. 63 0.12-0.17 | 6.6-7.3 | High.________ High._______ Low.
Clay.....__....__. MH-CH, CH | A-7 0. 06-0. 2 0.06-0.10 | 17.4-8. 4 | High.________ High_ ... Low.
Clay. - MgﬁCIﬁ& - A7 0. 2-0. 63 0.12-0.17 | 6. 1-7.3 | High_________ High._____.. Low.
Clay. ... CH, MH A-7 0. 06-0. 02 0.06-0.10 | 17.4-8. 4 | High.________ High_______. Low.
Fine sandy loam.__| ML A-4 0. 63-2. 0 0. 14-0. 18 6.1-6.5 | Low_________ High ____ ... Low.
Loam and very ML-CL A4 0. 63-2.0 0.14-0.18 | 6.1-7.8 | Low_________ High .- Low.
fine sandy loam.
Stratified silt, silt ML, ML~ A-4 0.63-2. 0 0.10-0.16 {17.4-8.4 | Low_____.__. High_ _______ Low.
loam, and fine L
sand.
Clay oo MIC?ICL’ MH | A-7 0. 2-0. 63 0.14-0.17 { 6.1-6.5 | High_________ High_______. Low.
Clay e MIM_}(I}LE:H A7 0. 06-0. 2 0.12-0.15 | 6.6-7.8 { High_________ High_____.___ Low.
Clay..._........_. ML-CL, AT <0. 06 0.04-0.08 | 17.4-8. 4 | High _______ High o Low.
MH, CH
Silty clay loam____| ML, MI-CL | A-6, A-7 | 0.2-0.63 0.17-0.19 | 6.6-7.3 | Moderate_____| High ___.__.__ Low.
Silty clay loam____| CL, ML-CL | A-8, A~7 | 0.2-0. 63 0.15-0.18 | 6.6-7.8 | High ________ High_ .__.__._ Low.
Stratified silt, silt ML-CL, CH | A-6, A-7 0. 2-0. 63 0. 06-0. 10 | 1 7. 4-7. 8 | Moderate to High_ ____.___ Low.
loam, and silty high.
clay.
Silty elay ... ____._ CL, MIL-CL | A-8, A-7 | 0.2-0.63 0.16-0. 18 | 5.1-6.0 | Moderate_____} High _______ Moderate.
Silty elay_ .. ___.. ML-CL, CH | A-6, A-7 | 0. 06-0. 2 0.12-0.15 | 6.1-7.3 | High_._____.__ High..______ Low.
Silty elay________ ML-CL, CH | A-6, A~7 <0.2 0.06-0.10 | 17.4-8.4 | High_________ High-_ .. Low.
Silt loam__________ ML, ML-CL | A-4 ‘0. 63-2. 0 0. 17-0. 19 6.6-7.3 | Low_____._.___ Moderate___.| Low.
Clay loam and CL, ML-CL | A-8 0.63-2.0 0.16-0. 18 | 6.6-7.8 | Low to mod- | Moderate_.._| Low.
silty clay loam. erate.
Loam ____________ ML A4 0.63-2.0 0.16-6.22 | 6.1-6.5 | Low____.____ High._______ Low.
Sandy clay loam_.__| CL, 8C A-4, A-61 0.63-2.0 0.14-0.18 | 6.6-7.3 | Moderate_____ High__..____ Low.
Clay ... CH, ML-CL | A-7, A-6 <0. 06 0.06-0. 08 | 17.4-8 4 | High_________ High______.. Low.
Sand..._.__._____. SP-SM, SM | A-2 0. 63-12. 0 0.02-0.04 | 17.4-8 4 | Low_________ High________ Low.
Clay ... CH A-6, AT <0. 06 0.06-0.08 | 17.4-8. 4 | High_________ High_______. Low.
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Depth to Percentage passing sieve—
seasonally | Depth
Soil series and map symbols high water from
table surface No. 4 No. 10 No. 40 No. 200
(4.7 mm.) | (2.0 mm.) {(0.42 mm.)} (0.074 mm.)
Millgrove: Mh, Mk _ . 0 0-12 95-100 90-100 70-90 40-75
Mk has a clay loam surface layer. 12-42 95-100 90-100 70-85 40-75
42-72 85-100 80-100 70-85 5-15
Nappanee: Nah, NaB, NtA, NtB, NtB2___________..._.__ 14-1 0-12 100 100 90-100 80-90
NaA and NaB have a loam surface layer.
12-24 95-100 90-100 90-100 80-95
24-60 95-100 90-100 90-100 75-90
Oakville: CaC . e e >6 0-9 100 100 70-85 5-30
9-100 100 100 70-85 5-30
Oshtemo: OsB_ o cceeeeemm—a >4 0-29 90-100 85-100 60-70 25-45
29-44 75-90 60-80 50-65 20-45
44-70 75-90 60-80 50-70 40-65
Ottokee: Ot B oo 214-3 0-47 100 95-100 65-80 12-25
47-49 100 90-100 55-75 20-40
49-81 100 95-100 65-80 12-25
Paulding: Pa_ ... . ¢ 0-8 100 100 90-100 90-100
8-50 100 100 90-100 90-100
50-60 100 100 90-100 90-100
Rawson:
RaB, RAB . e 2-3 0-12 95-100 90-100 70-90 40-60
12-26 90-100 90-100 60-85 30-55
26-60 %83 90—%88 98—100 25—95
90-100 0-95
Re B - e 2-3 35-60 o -
This mapping unit is similar to RaB and RdB, except { 100 100 65-90 30-50
that it- has a fine sandy loam surface layer and a
substratum of stratified clay and sandy loam below a
depth of 35 inches.
Rimer:
REA o e cieeaes 0-% 0-24 95-100 90-100 70-90 20-45
24-70 95-100 90-100 85-100 80-95
100 90-100 80-90 65-90
24211 S O 0-14 20-64 100 100 90-100 80-95
This mapping unit is similar to RfA, except that it hasa 100 100 70-95 5-30
substratum of stratified loam, clay, and sand below a
depth of 29 inches.
Roselms: RoA .. e 0-1% 0-6 95~-100 90-100 85-100 80-95
6-25 100 95-100 90-100 75-95
25-60 100 95-100 90-100 80-100
ROSS: RS e >3 0-21 90-100 80-95 80-90 50-75
21-61 90-100 85-100 80-90 65-85
St. Clair:  SbB2, SbC2, ScC3, ScD3, ScE3,5¢F3 . .._. 1%-2 0-5 100 90-100 90-100 80-90
5-23 100 90-100 85-100 80-95
23-60 100 90-100 85-100 80-95

See footnotes at end of table.
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Classification

Corrosion potential

high.

Available Shrink-swell
Permeability | moisture Reaction potential
USDA texture Unified AASHO capacity Steel Concrete
Loam.____.___.____ SM, ML A-4 0.63-2. 0 0.14-0.20 | 6.1-6.5 | Low.._._______ High_.______ Low.
Clay loam or SC, CL A-6 0. 63-2. 0 0.14-0.18 | 5.6-7.3 | Moderate._._. High________ Moderate
sandy clay to low.
loam.
Sand and thin SP-SM, SM | A-2, A-3| 6.3-12.0 0.02-0.04 | 17.4-8.4 | Low__..._____ High_.._____ Low.
clay strata.
Silty clay loam_____ CL, ML-CL | A-4, A-6| 0.2-0.63 0.16-0.19 | 5. 6-6. 5 | Moderate...._ High____.___ Moderate
to low.
Clay. ..o _.__. CH, ML-CL | A-7 0. 06-0. 2 0.14-0.17 | 5. 1-7.3 | Moderate to | High___._____ Moderate
high. to low.
Clay loam..__.____ CL A-6 <0. 06 0.06-0. 08 | 17.4-8. 4 | Moderate.____ High______._ Low.
Fine sand_________ SM, SP-SM A-2, A-3 6. 3-12. 0 0. 02-0. 04 5.1-6.0 | Low_________ Low._..____ Moderate.
Finesand_._______ SM, SP-SM A-2, A-3 | 6.3-12.0 0.02-0.04 ;| 56-7.3 | Low_._..__._.. Low._______ Moderate
to low.
Sandy loam________ SM A-2, A-4| 2.0-6.3 0.10-0.14 | 51-6.0 | Low_____.___ Low.___.___ Moderate.
Gravelly sandy SM A-2 A4 20-6.3 0. 08-0. 12 5.1-7.3 | Low______._. Low__..___.. Moderate
loam. to low.
Gravelly loam...._| SM, ML A-4 2.0-6. 3 0.10-0. 14 (17.4-8.4 | Low_.________ Low._.___. ... Low.
Finesand_._._____ SM A-2, A-3 6.3-12. 0 0. 02-0. 04 50-6.5 Low_________ Low.______. Moderate.
Loamy finesand____| SM A-2, A4 2.0-6. 3 0.06-0.08 | 5.6-7.3 | Low____._.._ Low_______. Moderate.
Finesand_________ SM A-2, A-3 6. 3-12. 0 0. 02-0. 04 6.6-7.8 | Low._.._.._._. Moderate_...| Moderate.
(0)7: S CH A-7 0.6-0.2 0.14-0.17 | 5.1-6.5 | High_________ High. .. ____ Moderate.
Clay._ .. ... CH A-7 <0. 06 0.12-0.15{ 6.6-7.8 | High___._._____ High________ Low.
Clay oo CH A-7 <0.06 0.06-0.08 | 17.4-8. 4 | High_______.. High _____.__ Low.
Sandy loam_______ SM, ML A4 0. 63-2.0 0.12-0. 15 5-6-7.3 | Low__._..___ High..__.___ Moderate
. to low.
Sandy clay loam_.__| SC, CL A-2,A-6 | 0.63-2. 0 0.14-0. 18 | 5.1-7.3 | Moderate...._ High________ Moderate
to low
Silty clay, clay._..___ CH, ML-CL | A-7, A-6 <0. 06 0.06-0.08 | '7-4-8.4 | High._.__.__ High__.______ Low.
Clay. ... ML-CL, CH | A-6, A-7 <0. 06 0.06-0.08 | 17.4-8.4 | High_______.__ High________ Low.
Sandy clay_____._. SM A-4, A-2 >6.3 0.08-0.15 | 17.4-84 | Low.__...__. High. ._.__... Low.
Loamy finesand____{ SM A-2, A4 6.3-12. 0 0. 06-0. 10 . 1-7.3 | Low_._______ Moderate....| Low.
Silty clay, clay__.__ ML-CL,CH | A-6, A-7 <0. 06 0. 06-0. 08 7.4-8.4 | High________._ igho_______ Low.
Loam______.__.__. ML, ML-CL | A-4 0. 2-0. 63 0.14-0.18 [ 17.4-8 4 | Low.__.___.._ High________ Low.
Clay___._______._. ML-CL,CH | A-6, A-7 <0. 06 0.06-0.08 | 17 4-8. 4 | High_________ High________ Low.
Sand_____________ SP-SM, SM A-2,A-3 | 2.0-6.3 0.02-0.04 | 17.4-8.4 | Low__..._..._ Moderate_._.| Low.
Silty clay loam..__| ML-CL, CH | A-6,A-7 | 0.2-0.63 0.15-0.18 | 5.1-6.0 | High____.____ High_._._____ Moderate.
Clay_________.___. ML-CL, CH | A-7 0. 06-0. 2 0.12-0.15 | 5.1-7.3 | High______.__. High________ Mod?rate
to low.
Clay ... ML-CL, CH | A-7 <0. 06 0.06-0.10 | '7.4-8.4 | High_____.... High________ Low.
Toam_____________ ML, ML-CL | A-4 0.63-2.0 0.16-0.22 | 6.6-7.3 | Low_____.____ Low________ Low.
Silt loam_______.__ ML, ML-CL | A-4 0.63-2.0 0.18-0.20 | '6.6-7.8 | Low_____._.. Low_...____ Low.
Silty clay loam.___| CL, ML-CL | A-6 0.63-2.0 0. 16-0. 20 5,6-6.5 | Moderate___... High____.___ Moderate.
Clay ... _.___ MI-CL, CH | A-6, A-7 | 0. 06-0. 2 0.14-0.17 | 6.1-7.3 | Moderate to | High._..____. Low.
igh.
Clay. .. ._._.___. ML-CL, CH | A-6, A-7 <0. 06 0.06-0. 08 | 1 7. 4-8. 4 | Moderate to High________ Low.
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Depth to Percentage passing sieve—
seasonally Depth
Soil series and map symbols high water from
table surface No. 4 No. 10 No. 40 No. 200
(4.7 mm.) | (2.0 mm.) {(0.42 mm.)} (0.074 mm.)
Seward:; Feet Inches
SdB, SdC, SAD e >3 0-26 100 90-100 50-75 15-40
26-34 100 90-100 60-70 30-40
34-60 100 95-100 90-100 80-95
100 90-100 90-100 70-80
SeB, SeC o o e 3 27-94 100 100 90-100 85-100
These mapping units are similar to SdB, SdC, and SdD, 100 100 50-70 5-50
except that they have a substratum of stratified clay
loam, clay, and sand bélow a depth of 27 inches.
Shinrock, sandy subsoil variant: SfA________ .. _______ 114-2 0-9 100 80-100 75-90 50-75
9-28 100 90-100 90-100 80-95
28-37 100 90-100 80-90 35-55
37-82 100 100 50-70 5-15
Shoals: Sh . e oo 31451 0-13 95-100 85-100 80-100 65-90
13-31 95-100 85-100 8595 55-75
31-60 90-100 85-100 70-90 55-90
Sloan: S0 oo oo e 30 0-12 100 90-100 90-100 80-95
12-43 100 90-100 90-100 80-95
43-72 100 90-100 90-100 65-85
Spinks: SpB, SpC, SpD - o >6 0-23 100 100 90-100 5-35
23-100 100 100 70-95 5-30
100-153 100 100 80-100 5-35
Tedrow: TdA e -1 0-8 100 95-100 60-80 20-45
8-31 100 95-100 60-80 20-45
31-60 100 100 70-90 5-35
Tedrow, silty subsoil variant: TeA_____ . . __________ 1%-1 35-50 100 100 65-100 25-75
Similar to normal Tedrow soil to a depth of 35 inches.
Toledo: To, Tt o oot mm e 0 0-7 100 100 90-100 85-100
7-24 100 100 90-100 90-100
24-68 100 100 90-100 90-100
Tuscola: TuB2, TuC2___._. e 2-3 0-7 100 100 80-90 60-80
7-27 100 100 80-100 65-90
27-68 100 100 65-95 55-90
Urban land: Ur.
Properties too variable to be estimated.
Vaughnsville: VaA - 2-3 0-9 90-100 85-100 65-85 55-75
9-30 90-100 60-90 45-70 20-55
30-60 95-100 90-100 85-100 75-95
Wabasha: Wa .o e 30 0-16 95-100 90-100 85-100 80-100
16-48 100 90-100 85-100 85-95
48-70 100 100 90-100 85-100

See footnotes at end of table.
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Classification

Corrosion potential

Available Shrink-swell
Permeability moisture Reaction potential
USDA texture Unified AASHO capacity Steel Concrete
Inches per inch
Inches per hour of 80i
Loamy fine sand_._| SM A-2 A4 6.3-12. 0 0.06-0.10 | 5.6-7.3 | Low____.___._. Low_____.__ Moderate.
Sandy loam__._._. SM A-2 A-4 | 6.3-12.0 0.06-0.10 | 6.1-7.3 | Low___._ ... Moderate_.__| Low.
()71, ML-CL, CH | A-6, A-7 | 0.06-0.2 0.04-0.08 | 17.4-7.8 Mode}l;ate to High_______. Low.
high.
Clay loam___..____. CL, ML-CL | A-6, A-7 0. 2-0. 63 0.12-0.16 | 17.4-7. 8 | Moderate.._.-_| High________ Low.
Clay. ..o .__ ML-CL, CH | A-6, A-7 <0.2 0.06-0.08 {17.4-7.8 | High___.____. High________ Low.
Sand. ... ___- SP-SM, SM A—z, A-3,| 2.0-6.34 0.02-0.04 (17.4-7.8 | Low______.__ High________ Low.
-4
Silt loam_______._. ML, ML-CL | A-4 0.63-2.0 0.15-0.20 [ 5 1-6.5 | Low____.__.__ Moderate.__.| Moderate.
Silt loam to silty CL, ML-CL A-6, A-7 0. 2-0. 63 0. 14-0. 18 5.1-6. 0 | Moderate.....| Moderate..__| Moderate.
clay loam.
Sandy clay loam.__.| SC, CL A-2, A-6 | 0.2-2.0 0.14-0.16 | 5. 1-6.0 | Moderate__..- - Moderate_._.| Moderate.
Coarse sand .. __.___ SP-SM, SM A-1, A-3 6. 3-12. 0 0.02-0.04 | 6.1-7.3 OW. o cccea o Moderate..-_| Low.
Silt loam__.__.__._- ML, ML-CL | A-4 0.63-2. 0 0. 18-0. 22 6.6-7.8 | Low__.__-__-- High_____.__ Low.
Loam_.___.__.____ ML, ML-CL | A-4 0. 63-2.0 0.14-0.18 | 6.6-7.8 | Low________- High _._.___ Low.
Loam._._.._co_-__. ML, CL A-4 A6 | 0.63-2.0 0.14-0.18 {17.4-7.8 | Low._-.__--- High________ Low.
Silty clay loam_____ ML, ML-CL | A-6, A-7 | 0.63-2.0 0.17-0.20 | 6.6-7.8 | Moderate_.._.| High________ Low.
Silty clay loam_._._ CL, ML-CL | A-6, A-7 | 0.63-2.0 0.16-0.18 | 6.6-7.8 | Moderate...__| High________ Low.
Silt loam_____._-__ ML, ML-CL | A-4 0.63-2.0 0.16-0.19 | 17.4-7.8 | Low_____.--- High____..___ Low.
Finesand.___..___ SP-SM, SM A-2, A-3 6.3-12. 0 0. 04-0. 07 5 6-6.5 | Low__.______ Low_._.-.___ Moderate.
Fine sand and bands| SM, SP-SM A-2, A-3 | 2.0-6.3 0.02-0.06 | 6.1-6.5 | Low.__.___-- Low___..___ Moderate.
of loamy sand.
Finesand___-_____ SP-SM, SM A-2 A-3 6.3-12. 0 0.02-0.04 | 17.4-8.4 | Low_______.._ Low_____._._ Low.
Loamy fine sand___| SM A-2, A-4 6. 3-12.0 0. 06-0. 09 6.1-7.3 | Low.__..__.- Low.______.. Low.
Loamy fine sand___[ SM A-2, A-4 | 6.3-12.0 0. 06-0. 09 6.6-7.3 | Low___.___.__ Low___..___ Low.
Finesand___._____. SP-SM, SM A-2, A-3 | 6.3-12.0 0.02-0.04 | 17.4-8.4 | Low.__..___-_ Low. . .._._.__ Low.
Stratified silt and | ML, ML-CL, | A-4, A-2 | 0.2-2.0 0.14-0.18 | 17.4-8.4 | Low____._____ High________ Low.
fine sand. SM
Silty clay_ - .._____ ML-CL, MH | A-7 0. 2-0. 63 0.14-0.18 6. 6-7. 3 | Moderate to High___.___. Low.
high.
Silty elay. .- ____ CL, CH A-7 0. 2-0. 63 0.12-0.15 | 6.6-7.8 | High_.____.___ High._______ Low.
Silty clay__ ... ML-CL, CH | A-7 0. 06-0. 2 0.06-0.08 | '7.4-8.4 | High__..__._. High_______ Low.
Loam.______.____. ML, ML-CL | A-4 0.63-2. 0 0.14-0.18 | 5.6-6.5 | Low._-_-.-__ Moderate....| Low to
moderate.
Silt loam_________. ML, ML-CL | A-4 0.63-2.0 0.17-0.20 | 5.6-6.5 | Low_____._-.. Moderate... .| Low tg)
moderate.
Stratified silt loam | ML, ML-CL | A-4 0.63-2.0 0.10-0.12 | 17.4-7.8 | Low__.____._. Moderate_.__| Low.
and fine sand.
Loam__...__._.__.__. ML, ML-CL | A-4 0.63-2. 0 0.14-0. 18 | 6.6-7.3 | Low______.._ Moderate....| Low.
Sandy clay loam SC, CL A-2, A6 | 0.63-2.0 0. 10-0. 15 6.6-7.3 | Low..______. Moderate..__{ Low.
and sandy loam.
Clay loam to clay..{ CL, CH A-6, A-7 | 0. 06-0. 2 0.08-0.12 [ 17.4-8. 4. High_________ High___...___ Low.
Silty clay .. .. .____ ML, CL A-6, A-7 0. 2-0. 63 0. 18-0. 22 7.4-7.8 | Moderate..___ High__._____ Low.
Silty clay.- - - .___ MIL-CL, CH | A-6, A-7 | 0. 06-0. 2 0.15-0.18 | 17.4-7. 8 | Moderate to High________ Low.
high. .
Clay_.___________. MIL-CL, CH | A-7, A-6 | 0.06-0.2 0.08-0.10 {17 .4-8. 4 Mgderate to | High________ Low.
igh.
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Depth to Percentage passing sieve—
seasonally | Depth
Soil series and map symbols high water from

table surface No. 4 No. 10 No. 40 No. 200
(4.7 mm.} | 2.0 mm.} |{(0.42 mm.)| (0.074 mm.)

Feet Inches

Warners: We. oo i eae—a- 0 L620-  FE PRI P (S
8-12 100 100 80-90 35-55
12-31 100 100 85-100 65-90
31-50 100 100 75-95 5-30

‘Wauseon:
_________________________________________________ 0 0-27 95-100 90-100 70-85 25-55
27-40 95-100 90-100 65-95 20-40
40-80 95-100 90-100 90-100 80-95
100 100 90-100 85-100

W e e e 0 22-50 100 100 55-75 5-30
%‘his mapping unit is similar to W{, except that it hasa 100 90-100 90-100 70-80

loamy fine sand surface layer and a substratum of
stratified clay, sand, and clay loam below a depth of
22 inches.

1 Calcareous.
2 Banded fine sand and fine sandy loam or loamy fine sand. Estimated particle size for fine sand strata only.

TaBLE 6.—Engineering

[An asterisk in the first column indicates that at least one mapping unit in this series is made utp of tfwo or more kinds of soil. The soils
or referring to other series that appear

Suitability as source of— Soil features
affecting—
Soil series and Suitability for | Susceptibility
map symbols winter grading | to frost action
Topsoil Sand and gravel Road fill Highway
location !

Adrian: Ad______._____ Poor: high High__.._._.. Poor: organic | Not suitable for | Upper 16 to 50 } Nearly level;
water table; soil; fair to gravel; fair inches not high water
organie good if mixed source of suitable: table; subject
material; with mineral sand below a unstable or- to ponding;
very poorly soil. depth of 16 ganic soil organic
drained. to 50 inches: material; material in

high water substratum upper 16 to
table. fair: fine 50 inches.
sand.

Arkport: ArB, ArC_____ Good.. ________. Low_._______ Poor: sandy Good source of | Fair to good: Loose sand
material; low fine sand; slight com- hinders haul-
fertility. unsuitable for pressibility; ing; well

gravel. unprotected drained.
slopes are
highly
erodible.
Cla,ylgts: Ca.

o interpretations;

properties too

variable.

Cohoetah: Ch__________ Poor to fair: High___.____. Good. _________ Not suitable____| Poor: fair Subject to
seasonally stability and flooding; high
wet; very compaction; water table;
poorly high water very poorly
drained. table; sub- drained.

ject to
flooding.

See footnotes at end of table.
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Classification Corrosion potential
Available Shrink-swell
Permeability moisture Reaction potential
USDA texture Unified AASHO capacity Steel Concrete
Inches per inch
Inches per hour of 80i]
Mueck.__._______ OL, Pt  |...o_._..... 2. 0-6. 3 0.22-0.26 | 6.6-7.3 | Variable._____ High________ Low
Sandy clay loam___| SC, CL A-6 0.63-2.0 0.18-0.22 [17.4-8.4 | Low_________ High____.___._ Low.
Marl .. _________ ML A-4 0. 06-0. 2 0.16-0.20 | '7.4-8.4 | Low_._______ High._______ Low.
Finesand__..___.. SM, SP-SM | A-2,A-3 | 20-12.0 0.02-0.06 |'7.4-8.4 | Low_________ High.._.__._. Low
Fine sandy loam__._[ SM, ML A-2 A4 2.0-6.3 0.13-0.17 | 6.1-7.3 [ Low______.__ High___.____ Low
Loamy fine sandy SM A-2,A-4| 6.3-12.0 0. 06-0. 08 6.6-7.8 | Low__._______ High_..__._._ Low
and fine sand.
Clay. . .._______ ML-CL, CH | A-6, A-7 | 0. 06-0. 0.06-0.08 {!7.4-8.4 | High_________ High________ Low.
Clay_________..__ ML-CL, CH | A-6, A-7 <0 0.06-0.08 | 17.4-8.4 [High_ ___.____ High________ Low
Sand.______.__.__ SP-SM, SM A-2, A-3 2. 0-6. 0.02-0.04 | 17.4-8.4 | Low___.__..._ High________ Low
Clay loam_________ CL, ML-CL | A-6, A-7 | 0.2-0 0.12-0.16 |1 7. 4-8. 4 | Moderate_.___ High__._____ Low

3 Subject to flooding.

interpretations of the soils

in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions
in the first column of this table]

Soil features affecting—Continued

level.

table; subject
to flooding.

Pipeline Farm ponds
construction and Agricultural Irrigation Terraces or Waterways
maintenance 2 drainage diversions
Reservoir area Embankment 3

Organic material | High water Ubpper 16 to 50 High water Medium to high | Nearly level; Nearly level;
16 to 50 table; high inches not table; subject available very poorly high water
inches thick seepage rate; suitable; sandy to ponding; moisture drained; table; very
over fine organi¢ ma- substratum organic ma- capacity; organic soil. poorly
sand; high terial in upper has fair sta- terial in upper rapid intake drained.
water table; 16 to 50 bility and fair 16 to 50 rate; high
very poorly inches. to good com- inches; subject water table.
drained. paction; sub- to subsidence;

ject to piping. outlet prob-
lems in some
areas.

Well drained; Excessive Subject to pip- Well-drained Low available Sandy material; Well-drained;
loose sand. seepage loss. ing; rapid sandy moisture ca- erodible and sandy material;

permeability ; material. pacity; rapid difficult to el:odlble and
fair stability; intake rate; vegetate. difficult to
fair to good susceptible to vegetate.
compaction. soil blowing.

Subject to flood- | High water Fair stability; High water High available Nearly level; Very poorly
ing; high table; medium fair compac- table; subject moisture subject to drained;
water table. seepage rate; tion; medium to flooding; capacity; flooding; very nearly level;

subject to compressi- moderately medium in- poorly drained. subject to
flooding. bility; subject rapid permea- take rate; flooding; high
to piping. bility; nearly high water water table.
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Suitability as source of—

Soil features

affecting—
Soil series and Suitability for | Susceptibility
map symbols winter grading | to frost action
Topsoil Sand and gravel Road fill Highway
location !

Colwood: Cn, Co_______ Poor: sea- High.._______ Good to a Not suitable..__| Fair: medium | Seasonal high
sonal high depth of 20 compressi- water table;
water table; inches; fair bility; erod- soft when
very poorly below a depth ible on fills. wet; very
drained. of 20 inches. poorly

drained.

Cut and fill land: Cu.

No interpretations;
properties too
variable.

Decl Rey: DeA, DfA.____ Poor: seasonal High________. Surface layer is | Not suitable____| Fair: fair sta- Seasonal high
high water good to a bility ; sea- water table;
table; sticky depth of 10 sonal high nearly level;
material inches; fair water table, somewhat
when wet; below a poorly
somewhat depth of 10 drained.
poorly inches: mod-
drained. erately fine

material.

Digby: DuA,DyA______ Poor: sea- Moderate to Fair to a depth | Fair to good Fair: some- Seasonal high
sonal high- high. of 18 inches; below a depth what poorly water table;
water table; poor below a of 40 inches: drained; fair nearly level;
somewhat depth of 18 strata of sand compaction somewhat
poorly inches. interbedded and stability; poorly
drained. with thin seasonal high drained.

layers of water table;
gravel. substratum
good.
Fulton: FsA, FsB, FuA, | Poor: sea- Moderate to Surface layer is | Not suitable____; Poor: plastic Seasonal high
FuB. sonal high high. fair: limited clay; fair water table;
water table; suitable stability; clayey sub-
clayey sub- material. seasonal high soil; some-
soil; some- water table; what poorly
what poorly medium to drained.
drained. high com-
pressibility.
Fulton, sandy subsoil Poor: sea- Moderate to Surface layer Not suitable__._| Poor: fair Seasonal high
variant: FvA. sonal high high. is fair; stability; sea- water table;
water table; limited suit- sonal high clayey sub-
clayey sub- able material. water table; soil layer;
soil; some- substratum is somewhat
what poorly fair if mixed. poorly
drained. drained.

Galen: GaA,GaB_______ Good__________ Low. ___.__.___ Poor: sandy Good: poorly Fair to good: Loose sand

material ; graded fine moderately hinders

low fertility. sand. well drained; hauling
fair stability; operations;
unprotected moderately
slopes are well drained.
erodible.

See footnotes at end of table.
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Soil features affecting—Continued

Pipeline
construction and
maintenance 2

Farm ponds

Reservoir area

Embankment 3

Agricultural
drainage

Irrigation

Terraces or
diversions

Waterways

Seasonal high
water table;
soft when
wet; trench
walls are un-
stable.

Seasonal high
water table.

Sandy and
gravelly below
a depth of 40
inches; sea~
sonal high
water table.

Somewhat poor-
ly drained;
clayey subsoil
and substra-
tum.

Somewhat
poorly
drained;
clayey subsoil
layer; lower
part of subsoil
is sandy.

Moderately well
drained; loose
sand.

Seasonal high
water table;
excessive seep-
age loss.

Seasonal high
water table;
low seepage
loss.

Seasonal high
water table;
excessive seep-
age loss.

Seasonal high
water table;
low seepage
rate; clayey
subsoil and
substratum.

Seasonal high
water table;
sandy strata;
excessive seep-
age; nearly
level.

Tixcessive seep-
age loss.

Poor stability;
fair to poor
compaction;
subject to pip-
ing; medium.
compressi-
bility.

Fair stability;
fair to good
compaction;
low permea-
bility ; me-
dium com-
pressibility.

Fair stability;
fair to good
compaction;
substratum
has high per-
meability if
compacted.

Fair compac-
tion; fair sta-
bility; slow
permeability;
moderate to
high shrink-
swell poten-
tial; medium
to high com-
pressibility;
good resistance
to piping.

Fair stability
and compac-
tion; poor re-
sistance to
piping in sub-
stratum.

Subject to pip-
ing; fair sta-
bility; fair to
good compac-
tion; rapid
permeability.

Seasonal high
water table;
moderate per-
meability;
nearly level.

Seasonal high
water table;
slow permea~-
bility.

Seasonal high
water table;
moderate per-
meability;
nearly level.

Seasonal high
water table;
slow permea-
bility.

Seasonal high
water table;
sandy material
within a depth
of 28 to 44
inches.

Moderately well
drained.

Medium intake
rate; high
available
moisture ca-
pacity; sea-
sonal high
water table.

Medium intake
rate; high
available
mositure ca-
pacity; sea-
sonal high
water table.

Medium intake
rate; medium
available
moisture ca-
pacity; sea-
sonal high
water table.

Medium avail-
able moisture
capacity; slow
to medium
intake rate;
seasonal high
water table.

Medium avail-
able moisture
capacity;
medium intake
rate; seasonal
high water
table.

Low available
moisture ca-
pacity; rapid
intake rate.

Nearly level;
very poorly
drained.

Nearly level;
somewhat
poorly
drained.

Nearly level;
somewhat
poorly
drained.

Dense clayey
subsoil; diffi-
cult to vege-
tate; uniform
short slopes.

Nearly level;
somewhat
poorly
drained.

Sandy material;
crodible; diffi-
cult to vege-
tate.

Very poorly
drained;
seasonal high
water table.

Seasonally wet;
somewhat
poorly
drained;
nearly level.

Nearly level;
seasonally
wet; some-
what poorly
drained.

Dense clayey
subsoil; diffi-
cult to vege-
tate; season-
ally wet;
somewhat
poorly
drained.

Nearly level;
somewhat
poorly
drained;
difficult to
vegetate.

Sandy material;
erodible; dif-
ficult to
vegetate.
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TABLE 6.—Engineering

Suitability as source of—

Soil features

affecting—
Soil series and Suitability for | Susceptibility
map symbols winter grading | to frost action
Topsoil Sand and gravel Road fill Highway
location !

Genesee: Gm___________ Fair to poor: Low to mod- | Good to a Not suitable_.._| Fair: fair sta- | Subject to
commonly erate. depth of 28 bility and flooding;
wet in winter; inches. compaction. nearly level;
subject to well drained.
flooding.

Gilford: Go._._--_______ Poor: high Moderate_____ Good to a Fair source of Poor: high Seasonal high
water table; depth of fine sand be- water table; water table;
very poorly about 18 low a depth fair stability nearly level;
drained. inches. of 26 to 40 and com- very poorly

inches. paction. drained.

Granby: Gro__._________ Poor: high . Moderate- to Fair to a depth | Fair to good Fair to good: Seasonal high
water table; high. of about 20 source of fine high water water table;
very poorly inches; poor sand below a table; fair nearly level;
drained. below a depth depth of 20 stability and very poorly

of 20 inches: inches. compaction. drained.
sandy.

Gravel pits: Gv.

o interpretations;
properties too
variable.
*Haney: HaA, HaB, Fair: season- Moderate to Good to a In places fair to | Fair to good: Moderately
HdA, HdB, HeC. ally wet; low. depth of 12 good for fine fair stability well drained.
For interpreta- moderately inches; fair at sand and and compac-
tions of Rawson well drained. a depth of 12 gravel below tion.

part of HeC, see
the Rawson

series.
Haskins: HkA, HIA,
HnA.
Hoytville: Ho, Hv_.___..

See footnotes at end of table.

Poor: sea-
sonal high
water table;
somewhat
poorly
drained.

Poor: sea-
sonally wet;
clayey; very
poorly
drained.

to 28 inches

Fair to a depth

of about 15
inches;
limited suit-

able material.

Poor: sticky;
clayey ma-
terial.

. a depth of 25
to 48 inches.

Not suitable_. . ._

Not suitable____

Fair to a depth
of 24 to 40
inches: sea-
sonal high
water table;
substratum
poor: plastic
clay.

Poor: sea-
sonal high
water table;
plastic clay.

Seasonal high
water table;
clayey ma-
terial bhelow
a depth of 24
to 40 inches;
somewhat
poorly
drained.

Seasonal high
water table;
plastic ma-
terial; very
poorly
drained.
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Soil features affecting—Continued

Pipeline
construction and
maintenance ?

Farm pond

Reservoir area

Embankment 3

Agricultural
drainage

Irrigation

Terraces or
diversions

Waterways

Subject to flood-
ing; well
drained;
loamy.

Very poorly
drained; fine
sand; flows
when wet.

Very poorly
drained; loose
sand below a
depth of 20
inches.

Moderately well
drained;
loamy ma-
terial over
sand and
gravel.

Somewhat
poorly
drained;
clayey ma-
terial be-
tween depths
of 24 and 40
inches.

Seasonal high
water table;
very poorly
drained;
clayey ma-
terial.

Well drained;
medium seep-
age rate; sub-
ject to flood-
ing.

Very poorly
drained; high
water table;
excessive seep-
age loss.

High water
table; excess-
sive seepage
loss; very
poorly
drained.

Moderately well
drained; high
seepage rate
in substratum.

Seasonal high
water table;
medium seep-
age rate be-
tween depths
of 24 and 40
inches; low
seepage rate in
substratum;
high seepage
rate in substra-
tum of HnA.

Seasonal high
water table;
slow seepage
rate; nearly
level.

Fair stability
and compac-
tion; medium
compressi-
bility; low
seepage rate in
embankment;
moderate
seepage in
substratum.

Fair stability
and compac-
tion; poor re-
sistance to
piping; mod-
erate permea-
bility.

Fair stability
and compac-
tion; poor
resistance to
piping; mod-
erate to high
permeability.

Fair stability;
material be-
low a depth
of 26 to 48
inches has
moderately
rapid permea-
bility if com-
pacted.

Fair stability;
slow permea-
bility; high
shrink-swell
potential be-
low a depth of
24 to 40
inches.

Fair stability;
high shrink-
swell potential;
cracks as it
dries; slow
permeability
if compacted.

Well drained;
subject to
flooding.

High water
table; moder-
ately rapid
permeability;
nearly level;
fine sand flows
when satu-
rated.

High water
table; rapid
permeability;
sandy mate-
rial; fine sand
flows when
saturated.

Moderate per-
meability ;
moderately
well drained.

Seasonal high
water table;
moderate per-
meability in
upper 20 to 40
inches; slow
permeability
in substra-
tum; some-
what poorly
drained.

Seasonal high
water table;
slow permea-
bility; nearly
level.

High available
moisture ca-
pacity; me-
dium intake
rate; well
drained; sub-
ject to flood-
ing.

Medium avail-
able moisture
capacity;
rapid intake
rate; high
water table.

Low available
moisture ca-
pacity; rapid
intake rate;
high water
table.

Medium avail-
able moisture
capacity;
medium intake
rate.

Medium avail-
able moisture
capacity;
medium intake
rate; slow per-
meability be-
low a depth of
24 to 40
inches.

High available
moisture ca-
pacity; slow
intake rate;
seasonal high
water table.

Nearly level;
subject to
flooding; well
drained.

Not needed;
nearly level;
very poorly
drained.

Nearly level;
very poorly
drained.

Generally has
short slopes;
moderately
well drained.

Nearly level;
somewhat
poorly
drained.

Nearly level;
very poorly
drained;
clayey ma-
terial.

Nearly level;
well drained.

Nearly level;
seasonally
wet; very
poorly
drained.

Nearly level;
seasonally
wet; very
poorly
drained.

Moderately sus-
ceptible to
erosion; mod-
erately well
drained.

Nearly level;
somewhat
poorly
drained.

Seasonally wet;
clayey chan-
nels; very
poorly
drained.
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TaBLE 6.—Engineering

Suitability as source of—

Soil features

affecting—
Soil series and Suitability for | Susceptibility
map symbols winter grading | to frost action
Topsoil Sand and gravel Road fill Highway
location !
Hoytville, thin solum Poor: sea- Poor: sticky; Not suitable___.| Poor: sea- Seasonal high
variant: Hw. sonally wet; clayey ma- sonal high water table;
clayey; very terial. water table; plastic ma-
poorly plastic clay. terial; very
drained. poorly
drained.

Kibbie: KfA, KIA_____ Poor: sea- Good to a Not suitable._..| Poor: poor Seasonal high
sonally wet; depth of 15 stability; water table;
somewhat inches; fair high erodi- nearly level;
poorly between bility in fills; somewhat
drained. depths of 15 seasonal poorly

and 30 high water drained.
inches. table; poor
compaction.

Latty: La._._..._______ Poor: high Poor: high Not suitable_...| Poor: seasonal | Seasonal high
content of content of high water water table;
clay; very clay. table; plastic plastic clayey
poorly clay. material;
drained. very poorly

drained;
nearly level.

Lenawee: Le, Lf_______ Poor: sea- Fair: sticky Not suitable.___| Poor to fair: Seasonal high

Lucas: LwB2, LwC2,

LxC3, LxE3.

Medway: Md_____.____

See footnotes at end of table,

sonally wet;
very poorly
drained.

Poor: wet in
winter; slow
to dry;
clayey sub-
soil.

Poor: gener-
ally wet in
winter; sub-
jeet to flood-
ing; moder-
ately well
drained.

surface layer.

Poor: clayey

material.

Good to a

depth of 24
inches.

Not suitable._. ...

Not suitable___.

seasonal high
water table;

fair compac-
tion and sta-
bility.

Poor: plastic
clayey mate-
rial.

Fair: fair sta-
bility and
compaction;
medium com-
pressibility.

water table;
nearly level;
very poorly

drained.

Plastic mate-
rial; steep
slopes in
some places;
moderately
well drained.

Subject to flood-
ing; seasonal
high water
table; nearly
level; moder-
ately well
drained.
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Soil features affecting—Continued

Pipeline
construction and
maintenance 2

Farm ponds

Reservoir area

Embankment 2

Agricultural
drainage

Irrigation

Terraces or
diversions

Waterways

Seasonal high
water table;
very poorly
drained;
clayey ma-
terial.

Somewhat
poorly
drained;
seasonally
wet; unstable
trench walls.

Seasonal high
water table;
very poorly
drained;
clayey mate-
rial.

Seasonal high
water table;
very poorly
drained.

Moderately well
drained;
clayey
madterial.

Subjeet to flood-
ing;nearly
level.

Seasonal high
water table;
slow seepage
rate; nearly
level.

Seasonal high
water table;
high seepage
rate; sandy
seams in sub-
stratum.

Seasonal high
water table;
low seepage
rate; nearly
level.

Seasonal high
water table;
low seepage
rate; silt
lenses that
have a me-
dium seepage
rate in some
places; nearly
level.

Moderately well
drained; low
seepage rate;
sand or silt
lenses that
have a high
seepage rate in
some places;
steep slopes in
some places.

Moderately well
drained ; mod-
crate seepage
rate;subject to
flooding.

Fair stability;
high shrink-
swell poten-
tial; cracks as
it dries; slow
permeability if
compacted.

Poor stability
and compac-
tion; poor
resistance to
piping.

Fair to poor
stability; poor
compaetion;
high shrink-
swell poten-
tial; cracks as
it dries; slow
perineability.

Fair stability;
fair compac-
tion; medium
to high com-
pressibility;
moderate
shrink-swell
potential;
slow permea-
bility.

Fair stability;
fair to poor
compaction;
high eompress-
ibility; high
shrink-swell
potential;
cracks as it
dries.

Fairstability and
compaction;
moderate per-
meability;
medium com-
pressibility.

Seasonal high
water table;
slow permea-
bility; nearly
level.

Seasonal high
water table;
moderate per-
meability;
nearly level.

Seasonal high
water table;
very slow per-
meability;
nearly level;
very poorly
drained.

Seasonal high
water table;
moderately
slow permea-
bility; very
poorly drained;
nearly level.

Moderately well
drained; sca-
sonal high
water table;
very slow per-
meability.

Moderately well
drained; sub-
ject to flooding;
moderate per-
meability;
nearly level.

High available
moisture capac-
ity; slow
intake rate;
high water
table.

High available
moisture ca-
pacity; me-
dium intake
rate; seasonal
high water
table.

Medium avail-
able moisture
eapacity; slow
intake rate;
seasonal high
water table.

High available
moisture ca-
pacity; me-
dium intake
rate; seasonal
high water
table.

Medium avail-
able moisture
capacity; slow
intake rate.

High available
moisture capa-
city; medium
intake rate; sub-
jeet to flooding.

Nearly level;
very poorly
drained;
clayey ma-
terial.

Nearly level;
somewhat
poorly
drained.

Nearly level;
very poorly
drained.

Nearly level;
very poorly
drained.

Clay subsoil at &
shallow depth;
difficult to
vegetate; sea-~
sonally wet;
moderately
well drained.

Nearly level;
subject to
flooding; mod-
erately well
drained.

Seasonally wet;
clayey chan-
nels; very
poorly
drained.

Nearly level;
seasonally
wet; some-
what poorly
drained.

Seasonsally wet;
clayey mate-
rial; very
poorly
drained;
difficult to
vegetate.

Seasonally wet;
very poorly
drained;
nearly level.

Clayey material
in channels;
seasonally
wet.

Nearly level;
subject to
flooding.
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Suitability as source of— Soil features
affecting—
Soil series and Suitability for | Susceptibility
map symbols winter grading | to frost action
Topsoil Sand and gravel Rosad fill Highway
location !

Mermill: Me, Mf, Mg___| Poor: very High..__.._.. Me and Mg are | Not suitable..__| Fair to poor: Seasonal high
poorly good to a seasonal high water table;
drained; sea- depth of water table; plastic clay at
sonally wet. about 12 loamy mate- a depth of 24

inches; Mf is rial; substra- to 40 inches;
fair: moder- tum poor: very poorly
ately fine clayey drained.
textured material

material.

Millgrove: Mh, Mk_____ Poor: very High. ... _____ Good__________ Fair to good Fair: fair sta- | High water
poorly below a depth bility and table; nearly
drained; sea- of 24 to 42 compaction to level; very
sonally wet. inches: strata a depth of 24 poorly

of fine sand to 42 inches; drained.
interbedded good stability
with gravel; in substratum.
high water
table.
Nappanee: NaA, NaB, | Poor: season- | High .._.____. Surface layer is | Not suitable____| Poor: plastic Seasonal high
NtA, NtB, NtB2. ally wet; fair: limited subsoil; high water table;
clayey sub- suitable compressibil- clayey sub-
soil. material. ity; seasonal soil; somewhat
high water poorly
table. drained.

Oakville: OaC.._.._____ Good_____.___. Low.._ ... Poor: sandy Good for fine Fair to good: Loose sand;
material; low sand; not fair to good well drained;
fertility. suitable for stability and cut slopes are

gravel. compaction; droughty and
slight com- erodible.
pressibility.

Oshtemo: OsB__________ Good_______.__.. Low___..._-- Good to a Not suitable to | Excellent to Well drained____
depth of 1}% a depth of 42 good: good
feet; fair inches; good compaction
below & source of and stability.
depth of 1}4 sand below a
feet. depth of 42

inches; con-
tent of gravel
generally is
low.

Ottokee: OtB__._______._ Good________._ Low_...__..- Poor: sandy Good: poorly | Fair to good: Loose sand; cut
material; low graded fine fair stability slopes are
fertility. sand; not and fair to erodible and

suitable for good droughty.
gravel, compaction.

Paulding: Pa______.___._ Poor: very Moderate to Poor: high Not suitable_._.{ Poor: scasonal | Seasonal high
poorly high. content of high water water table;
drained; clay. table; plastic plastic, clayey
clayey. clay. material;

nearly level;
very poorly
drained.

See footnotes at end or table.
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Soil features affecting—Continued

Well drained;
trench walls
are subject to
caving.

Loose sand;
trench walls
are subject to
caving.

Nearly level;
plastic, clayey
soil; very
poorly
drained.

Sandy material;
high seepage
rate.

Sandy material;
high seepage
rate.

Seasonal high
water table;
low seepage
rate; nearly
level.

compaction.

Good stability;
fair to good
compaction;
poor resistance
to piping.

Fair stability;
fair to good
compaction;
rapid permea-
bility; subject
to piping.

Fair to poor
stability and
compaction;
high shrink-
swell poten-
tial; cracks as
it dries.

Well drained;

sandy.

Moderately

well drained.

Seasonal high

water table;
very slow
permeability.

Rapid intake

rate; low
available
moisture
capacity.

Low available

moisture capac-
ity; very

rapid intake
rate.

Medium avail-

able moisture
capacity; slow
intake rate;
seasonal high
water table.

Well drained;

gently sloping;
erodible
channels.

Sandy material;

irregular
slopes; mod-
erately well
drained.

Nearly level;

very poorly
drained;
clayey
material.

Pipeline Farm ponds
construction and |__ Agricultural Irrigation Terraces or Waterways
maintenance 2 drainage diversions
Reservoir area Embankment 3

Very poorly Seasonal high Fair stability and | Seasonal high Medium avail- Nearly level; Seasonal high
drained; near- water table; compaction; water table; able moisture very poorly water table;
ly level; sea- medium seep- high compress- vetry slow per- capacity ; med- drained. nearly level;
sonal high wa- ageratein ibility below a meability; ium intake rate; very poorly
ter table; clay upper 24 to 40 depth of 24 to clayey material seasonal high drained.
at a depth of inches;low 40 inches. below a depth water table.

24 to 40 inches. seepage rate of 24 to 40
below, except inches.
in Mg where
seepage rate is
highinsome
places.

Very poorly High water table; | Fair stability; High water table; | High available Nearly level; High water
drained;sandy excessive seep- fair to good moderate per- moisture capac- very poorly table; nearly
and gravelly age loss in sub- compaction; meability; ity; medium drained. level; very
substratum; stratum. poor resistance sandy material intake rate; poorly drained.
nearly level. to piping. below a depth high water

of 24 to 42 table.
inches.

Somewhat poorly | Seasonal high Fair stability; Seasonal high Medium avail- Clayey subsoil; Clayey subsoil;
drained; clayey water table; poor compac- water table; able moisture difficult to erodible slopes
subsoil. low seepage tion; high com- very slow per- capacity;slow vegetate; short, seasonally wet;

rate. pressibility; meability. intake rate; uniform slopes; somewhat
subject to seasonal high somewhat poorly
cracking. water table. poorly drained. drained.

Well drained; Sandy material; Rapid permea- Well drained; Very rapid Well drained; Well drained;
loose fine high seepage bility; poor sandy. intake rate; sandy; terrace sandy
sand. rate. resistance to very low channels are material;

piping; fair to available subject to highly erod-
good stability moisture filling by ible; difficult
and capacity. blowing sand. to vegetate.

Well drained;
erodible
channels.

Sandy material;
highly erod-
ible; difficult
to vegetate;
moderately
well drained.

Seasonal high

water table;
clayey
material;
very poorly
drained.
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TasLe 6.—Engineering

Soil series and
map symbols

Suitability for
winter grading

Susceptibility
to frost action

Suitability as source of—

Soil features
affecting—

Topsoil

Sand and gravel

Road fill

Highway
location !

Rawson: RaB, RdB,

ReB
Rimer: RfA,RmA_____.
Roselms: RoA____.___._.
Ross: Rsoooooooo---
St. Clair: SbB2, SbC2,

ScC3, ScD3, ScE3, ScF3

Seward: SdB, SdC, SdD,
SeB, SeC.

Poor:

Fair:

Poor:

See footnotes at end of table.

Fair to poor:
seasonally
wet; slow to
dry; moder-
ately well
drained.

Poor: seasonal
high water
table; slow to
dry; some-
what poorly
drained.

seasonal
high water
table; some-
what poorly
drained;
clayey.

subject
to flooding;
well drained.

season-
ally wet; slow
to dry; clayey
material;
moderately
well drained.

Fair to good:

moderately
well drained;
sandy soil
over clay; wet
for short
periods.

Moderate__.._

Moderate to
high.

Moderate to
high.

Low to
moderate.

Moderate.__ .-

Moderate to
low.

Surface layer
is fair to
good in
upper 12
inches.

Fair: sandy
material; low
fertility.

Poor: shallow
to clay.

Good to &
depth of 32
inches or
more.

Poor: shallow
to clay sub-
soil.

Poor: sandy
material; low
fertility.

Not suitable____

Not suitable for

gravel; poor
for sand in
upper 24 to
40 inches;
high content
of fines; not
suitable be-
low a depth
of 40 inches.

Not suitable.___

Not suitable_ - __

Not suitable.___

Not suitable for

gravel; poor
source of sand
in upper 20 to
40 inches:
high content
of fines;
clayey sub-
stratum with-
in a depth of
40 inches.

Poor:

Fair:

Poor:

Upper 26 to 40
inches fair:
fair stability
and compac-
tion; poor
below a depth
of 26 to 40
inches: plastic
clay.

Fair in upper 24

to 40 inches;
poor below a
depth of 24
to 40 inches:
clayey -
material.

plastic
clay; seasonal
high water
table.

fair to
poor stability
and
compaction.

fair to
poor stability;
high compress-
ibility; plas-
tic clay sub-
soil.

Good to fair in
upper 20 to 40
inches; poor
below a depth
of 20 to 40
inches:
clayey
material.

Moderately well

Somewhat

Seasonal high

Well drained;

Moderately well

Moderately well

drained;
clayey below
a depth of 26
to 40 inches;
seasonally
wet.

poorly
drained;
seasonal high
water table;
clayey
material be-
low a depth-
of 24 to 40
inches.

water table;
clayey
material;
nearly level;
somewhat
poorly
drained.

subject to
flooding;
nearly level.

drained; plas-
tic soil material;
steep slopes in
some places.

drained; clayey
material below
a depth of 20
to 40 inches:
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Soil features affecting—Continued

Pipeline Farm ponds

construction and Agricultural Irrigation Terraces or Waterways

maintenance 2 drainage diversions
Reservoir area Embankment 3

Moderately well | Moderately well | Fair stability; Seasonal high Medium avail- Moderately well | Moderately well
drained; drained; fair compac- water table; able moisture drained; gentle drained,;
clayey below moderate tion; high moderate capacity; slopes. seasonally
a depth of 26 seepage rate shrink-swell permeability medium to wet.
to 42 inches; in upper 26 to potential to a depth of rapid intake
seasonally 42 inches, low below a depth 26 to 42 rate; seasonal
wet. seepage rate of 26 to 42 inches; clayey high water

below. inches. material below table.
a depth of 26
to 40 inches.

Seasonal high Seasonal high Rapid permea- Seasonal high Low to medium | Nearly level; Nearly level;
water table; water table; bility to a water table; available somewhat seasonally
somewhat high seepage depth of 24 to rapid permea- moisture capac- poorly wet; some-
poorly rate in upper 2 40 inches; high bility in upper ity; rapid drained; what poorly
drained; clay to 3 feet; low shrink-swell 24 to 40 intake rate; seasonally wet. drained.
at a depth of seepage rate potential inches, slow seasonal high
of 24 to 40 below a depth below a depth permeability water table.
inches. of 2 to 3 feet of 24 to 40 below.

in RfA; high inches; cracks
seepage possi- as it dries.
ble in RmA

substratum.

Nearly level; Seasonal high Fair to poor Seasonal high Medium avail- Nearly level; Somewhat
plastic clay; water table; stability and water table; able moisture somewhat poo_rly
somewhat low seepage compaction; very slow capacity; slow poorly drained;
poorly rate; nearly high compress- permeability. intake rate; drained; high clayey
drained. level. ibility; high seasonal high content of material;

shrink-swell water table. clay. difficult to
potential ; vegetate and
cracks as it construct.
dries.

Well drained; Well drained; Fair to poor Well drained___ .. High available Nearly level; Nearly level,
subject to medium stability and moisture capac- subject to subject to
flooding. seepage rate; compaction; ity; medium flooding; well flooding; well

subject to medium com- intake rate; drained. drained.
flooding. pressibility; well drained;

moderate to subject to

low flooding.

permeability.

Steep slopesin Moderately Fair to poor sta- Moderately well Medium available | Dense, clayey Dense, clayey
some places; well drained; bility and drained; sea~- moisture capac- subsoil ; short subsoil ; diffi-
seasonally wet; low seepage compaction; sonal high ity;slowin- slopes; moder- cult to vegetate
sticky clay rate; steep high compress- water table; take rate; sea- ately well cut channels;
material. slopesin some ibility; high very slow per- sonal high wa- drained. moderately

places. shrink-swell meability. ter table. well drained.
potential;
cracks asit
dries.

Moderately well | Moderately well | Moderately rapid | Seasonal high Low to medium Short slopes; ero- | Erodible; diffi-
drained; drained; high permeability water table; available mois- dible material; cult to vegetate;
clayey mate- seepage rate in to a depth of 20 clayey mate- ture capacity; moderately moderately
rial within a upper 20 to 40 to 40 inches; rial below a rapid intake well drained. well drained.
depth of 40 inches, low high shrink- depth of 20 to rate; seasonal
inches; season- seepage rate swell potential 40 inches; high water
ally wet for below a depth below a depth slow permea- table for short
short periods. of 40 inches; of 20 to 40 hility below a periods.

high seepage inches. depth of 20 to
rate in sub- 40inches.
stratum of

SeB and SeC

in places.
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TaBrLE 6.—Engineering

Suitability as source of—

Soil features

affecting—
Soil series and Suitability for | Susceptibility
map symbols winter grading | to frost action
Topsoil Sand and gravel Road fill Highway
‘location !
Shinrock, sandy subsoil Poor: season- | Moderate..___ Good in upper Good for course | Poor tofairin Nearly level;
variant: SfA. ally wet; slow 12inches; sand below a upper 3 to 4 sand and gra-
to dry; moder- fair between depthof3to 4 feet: moderate vel below a
ately well depths of 12 feet; fair for shrink-swell depth of 32 to
drained. and 28 inches: gravel, potential; 48inches;
moderately good below a moderately
fine texture. depthof 3to 4 well drained;
feet: coarse nearly level.
sand and
gravel.

Shoals: Sh_._.______..__ Poor: seascnal | High ________ Good to a depth | Notsuitable____} Poor: poorsta- | Subject to flood-
high water of 36 inches. bility and ing; seasonal
table; subject compaction; high water
to flooding. medium com- table; nearly

pressibility. level; some-
what poorly
drained.

Sloan: So-.._ . .____._.__ Poor: subject | Higho._._..__ Fair: moder- Not suitable.___{ Poor: fair sta- | Nearly level;
to flooding; ately fine bility and subject to
seasonally texture. compaction; flooding; sea-
wet; very seagonal high sonal high
poorly water table; water table;
drained. medium to very poorly

high com- drained.
pressibility.

Spinks: SpB, $pC, Good__________ Low_________ Poor: sandy Good source Fair: fair sta- | Loose sand; well

SpD. material; of fine sand; bility and drained;
low fertility. not suitable compaction; cut slopes are
for gravel. slight com- droughty.
pressibility.

Tedrow: TdA__.________ Poor: season- | Moderate_____ Poor: sandy Fair to poor Fair: fair sta- | Seasonal high
al high water material; source of fine bility and water table;
table; slow to low fertility. sand: high eompaction; nearly level;
dry; some- content of seasonally somewhat
what poorly fines. wet. poorly
drained. drained.

Tedrow, silty subsoil Poor: seasonal | Moderate_____ Poor: sandy Poor to not Fair: fair sta- | Seasonal high

variant: TeA. high water material; suitable: bility and water table;
table; slow to low fertility. high content compaction; nearly level;
dry; some- of fines. seasonally somewhat
what poorly wet. poorly
drained. drained.

Toledo: To, Tt_________ Poor: season- | High_________ Poor: surface | Not suitable____| Poor: seasonal | Seasonal high
ally wet; layer is mod- high water water table;
clayey sub- erately fine to table; plastic clay subsoil;
soil; very fine textured. clay subsoil. very poorly
poorly drained.
drained.

See footnotes at end of table.
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Soil features affecting—Continued

Pipeline

Farm ponds

drained.

Loose, well-
drained sand.

Somewhat poorly
drained; sandy
material; sea-
sonal high
water table.

Somewhat poorly
drained;
sandy materi-
al; seasonal
high water
table.

Very poorly
drained;
clayey sub-
soil ; seasonal
high water
table.

Rapid seepage
rate.

Sandy material;
high seepage
rate.

Sandy material;
high seepage
rate.

High water
table; low
seepage rate;
sand and silt
lenses that
have high
seepage rate
in some
places.

Susceptible to
piping; mod-
erately rapid
permeability;
fair stability
and compac-
tion.

Rapid permea-
bility; sus-
ceptible to
piping; fair
compaction
and stability.

Rapid permea-
bility; sus-
ceptible to
piping; fair
compaction
and stability.

Poor compaction
and stability;
high shrink-
swell poten-
tial; cracks as
it dries.

nearly level.

Well drained;
sandy
material.

Seasonal high
water table;
rapid permea-
bility ; nearly
level.

Seasonal high
water table;
slow permea-
bility below a
depth of 36
inches.

High water
table; slow
permeability;
nearly level.

subject to
flooding.

Very low avail-
able moisture
capacity; very
rapid intake
rate.

Low available
moisture capae-
ity; rapid
intake rate;
seasonal high
water table.

Low available
moisture
capacity;
rapid intake
rate; seasonal
high water
table.

Medium avail-
able moisture
capacity; slow
intake rate;
seasonal high
water table.

Sandy material;
highly erodible;

difficult to
vegetate; well
drained.

Nearly level;
somewhat
poorly drained;
seasonally wet.

Nearly level;
somewhat
poorly
drained; sea-
sonally wet.

Nearly level;
very poorly
drained;
seasonally
wet.

construction and Agricultural Irrigation Terraces or Waterways
maintenance 2 drainage diversions
Reservoir area Embankment 3

Moderately well | Moderately well Fair stability and | Sand and gravel Medium available | Nearly level; Moderately well
drained; sand drained; sandy compaction; below a depth moisture capac- moderately drained;
and gravel be- and gravelly poor resistance of 3 to 4 feet; ity;slowin- well drained. nearly level.
low a depth of material has to piping be- seasonally high take rate; sea-
3to4feet; rapid seepage. low a depth of water table for sonal high wa-
seasonally wet 32 to 48 inches. short periods. ter table for
for short short periods.
periods; nearly
level.

Somewhat poorly | Seasonal high Poor stability Seasonal high High available Nearly level; sub- | Nearly level;
drained; sub- water table; and compaction water table; moisture capac- ject to flooding; subject to
ject to flood- medium seep- medium com- moderate per- ity ; medium somewhat flooding;
ing; deep, age rate; sub- pressibility; meability; sub- intake rate; poorly drained. somewhat
loamy material. ject to flooding. subject to ject to flooding. seasonal high poorly drained.

piping. water table;
subject to
flooding.

Nearly level; Seasonal high Fair stability Seasonal high High available Nearly level; Nearly level;
subject to water table; and compac- water table; moisture capac- very poorly subject to
flooding;; medium seep- tion; medium subject to ity ; medium drained; sea- flooding; sea-
seasonal high age rate; sub- compressibil- flooding; intake rate; sonally wet; sonally wet;
water table; ject to flood- ity; subject to moderate seasonal high subject to very poorly
very poorly ing,. piping. permeability; water table; flooding. drained.

Sandy material;

highly erodible;
difficult to
vegetate ; well
drained.

Sandy material;
difficult to
vegetate;
seasonally
wet; some-
what poorly
drained.

Sandy material;
difficult to
vegetate;
seasonally
wet; some-
what poorly
drained.

Seasonal high

“water table;
very poorly
drained;

nearly level.
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TasLE 6.—Engineering

Soil series and
map symbols

Suitability for
winter grading

Susceptibility
to frost action

Suitahility as source of—

Soil features
affecting—

Topsoil

Sand and gravel

Road fill

Highway
location !

Tuscola: TuB2, TuC2__.

Urban land:  Ur
No interpretations;
properties too
variable.

Vaughnsville: VaA______

Wabasha:

Warners: We_____._____

Wauseon: Wf, Wg..__..

Fair: mod-
erately well
drained; sea-
sonally wet
for short
periods.

Poor: gen-
erally wet
and seepy in
winter; mod-
erately well
drained and
someiwhat
poorly
drained.

Poor: season-
ally wet;
subject to
ﬂoodling; very
poorly
drained;
clayey.

Poor: high
water table;
muck over
marl; very
poorly
drained.

Poor: season-
ally wet;
very poorly
drained.

Moderate._____

Moderate to
high.

High to mod-
erate.

Good in upper
12 inches;
fair between
depths of 12
and 30
inches: low
organic-
matter
content.

Good in upper
12 inches.

Poor: clayey
material.

Poor; fair to
good if
mixed with
mineral soil.

Good to fair
in upper 24
inches.

Not suitable____

Not suitable____

Not suitable____

Not suitable.___

Not suitable__._

Fair to poor:
silty ma-
terial; slopes
erodible and
unstable;
medium com-
pressibility.

Good in upper
24 to 38
inches; poor
below a depth
of 24 to 38
inches: .plas-
tic clay.

Poor: poor
stability;
plastic clay;
seasonal
high water
table; sub-
ject to flood-
ing.

Poor: muck
over marl.

Fair: seasonal
high water
table; plastic
clay within a
depth of 40
inches.

Moderately well
drained; cut
slopes are
very erodible;
seasonal high
water table
for short
periods.

Seepage in cuts
in places;
clayey ma-
terial below a
depth of 24
to 38 inches;
seasonal high
water table.

Seasonal high
water table;
subject to
flooding;
clayey ma-
terial.

Muck over
marl; high
water table;
subject to
ponding;
nearly level.

Seasonal high
water table;
clayey ma-
terial within
a depth of 40
inches; very
poorly
drained.

1 See also the column “Susceptibility to frost action” in this table and the column “Shrink-swell potential” in table 5.
2 Corrosion potential is rated in table 5.
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Soil features affecting—Continued

Pipeline
construction and
maintenance 2

Farm ponds

Reservoir area

Embankment ?

Agricultural
drainage

Irrigation

Terraces or
diversions

Waterways

Moderately well
drained; un-
stable trench
walls; seasonal
high water
table for
short periods.

Moderately well
drained to
somewhat
poorly
drained; sea-
sonal high
water table;
clayey below
a depth of 24
to 38 inches.

Subject to flood-
ing; clayey
material; sea-
sonal high
water table.

Very poorly
drained;
muck over
marl; high
water table.

Very poorly
drained; sea-
sonally wet;
clayey ma~
terial within
a depth of 40
inches.

Moderately well
drained; high
seepage rate in
sandy seams
in places.

Moderately well
drained to
somewhat
poorly
drained; me-
dium seepage

rate to a depth

of 24 to 38
inches; low
seepage in
underlying
clayey
material.

Seasonal high
water table;
low seepage
rate; subject
to flooding.

High water
table; high
seepage rate;
muck in up-
per 15 inches.

Seasonal high
water table;
high seepage
rate in sandy
layers; slow
seepage in
underlying
clay.

Poor compaction
and stability;
susceptible to
piping; me-

dium compress-

ibility;
erodible.

Fair stability;
slow permea-
bility; high
shrink-swell
potential
below a depth
of 24 to 38
inches.

Fair compaction
and stability;
high shrink-

swell potential;

cracks as it
dries; slow
permeability.

Organic ma-

terial unstable;

material below
susceptible
to piping.

Fair stability;
fair to good
compaction;
susceptible to
piping in
sandy layers;
good resist-
ance to pip-
ing in clayey
material.

Seasonal high
water table;
moderate
permeability;
moderately
well drained.

Seasonal high
water table;
moderate per-
meability in
upper 24 to 38
inches; slow
permeability
below a depth
of 24 to 38
inches.

Seasonal high
water table;
slow permea-
bility; sub-
jeet to flood-
ing; nearly
level.

Nearly level;
high water
table.

Seasonal high
water table;
rapid permea-
bility in sandy
layers; slow
permeability
in clayey ma-
terial within
a depth of 40
inches.

High available
moisture ca-
pacity; me-
dium intake
rate; seasonal
high water
table.

Medium avail-
able moisture
capacity;
medium intake
rate; seasonal
high water
table.

Medium avail-
able moisture
capacity;
slow intake
rate; sea-
sonal high
water table;
subject. to
flooding.

Medium avail-
able moisture
capacity;
medium in~
take rate;
high water
table.

Medium avail-
able mois-
ture capacity;
rapid intake
rate; seasonal
high water
table.

Highly erodible;
slopes general-
ly short and
irregular;
moderately
well drained.

Seasonally wet
and seepy;
moderately
well drained to
somewhat
poorly
drained.

Nearly level;
subject to
flooding; very
poorly
drained.

Nearly level;
very poorly
drained.

Nearly level;
very poorly
drained.

Highly erodible;
moderately
well drained.

Moderately
erodible;
seasonally
wet and seepy;
moderately
well drained
to somewhat
poorly
drained.

Seasonal high
water table;
subject to
flocding;
nearly level.-

Nearly level;
very pootly
drained.

Nearly level;
very poorly
drained.

% Interpretations for embankment also apply to low dikes and levees.
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Engineering properties of soils

Table 5 lists soil series and map symbols of the soils
in Henry County. It shows the estimated soil properties
that are important in engineering, and it gives the AAS-
HO and Unified classification of the soils. The textural
terms used to describe the main horizons are those used
by the USDA. The data in table 5 are based on the re-
sults of soil tests shown in table 4 and on experience with
the same kinds of soil in this and other counties. Addi-
tional information about the soils is given in the section
headed “Descriptions of the Soils.” Some reference to
geology is given in the section “Formation and Classifica-
tion of the Soils” and the section “Additional Facts About
the County.” The following paragraphs briefly describe
the columns shown in table 5.

Depth to a seasonal high water table is the shallowest
depth at which saturated soil occurs during winter and
spring because of a perched or other ground water table.
Soil conditions immediately after heavy rains are not
considered. In all soils, particularly in those on sloping
uplands, the depth to the water table generally is greater
late in spring, summer, and fall than is indicated in this
column.

The depth given in the “Depth from surface” column
corresponds to significant changes in texture in the repre-
sentative profile for each soil described. It should be
pointed out that the estimated data given are for the
representative soil in each series. Soils in the same series
that are different from the representative soil may differ
slightly in some properties from those shown.

The columns “Percentage passing sieve” show esti-
mated particle-size distribution according to standard
size sieves.

The USDA texture indicated corresponds to the tex-
tures given in the technical description of each soil.

The engineering classifications are based on actual test
data from this county and other survey areas. See the
subsection “Engineering Classification Systems” for ex-
planation of these headings.

Permeability values are estimates of the range in rates
of downward water movement in the major soil horizons
when they are saturated, but allowed to drain freely
(saturated above a true water table). They are estimates
based on soil texture, soil structure, porosity, permeabil-
ity, and infiltration tests. On any given soil, infiltration
(or percolation) through the surface layer varies consid-
erably according to land use and management as well as
initial moisture conditions.

The available moisture capacity, estimated in inches
per inch -of soil, is the approximate amount of capillary
water in the soil when it is wet to field capacity. When
the soil is air dry, this amount of water will wet the soil
material to a depth of one inch without deeper percolation.
Available moisture capacity is a measure of the maximum
amount of moisture a particular soil can store for use by
plants. The estimated values listed are based on differ-
ence in percentage of moisture retained at 1/8 and 15
atmospheres of tension for medium-textured and fine-
textured soils. For sandy soils estimated values are based
on the difference between 1/10 and 15 atmospheres of ten-
sion. The available moisture capacity in compact glacial
till is rated at a lower figure than normal for the given
texture. This is a result of increased bulk densities in these
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layers, which greatly reduces the penetration of plant
roots. Thus, some of the water stored is not available to
plant roots.

The reaction given in a pH range represents a sum-
mary of the many field pH determinations taken during
the survey on each of the soils in the county. The defini-
tion for reaction is given in the Glossary.

The estimated shrink-swell potential is an indication
of the volume change to be expected in the soil material
with changes in moisture content. The soil materials
rated high have serious limitations for such engineering
uses as building foundation, backfill, highway location,
and others.

The corrosion potential indicated for uncoated steel is
based on soil texture, soil drainage, and total acidity.
Electrical resistivity is not considered in this rating. The
corrosion potential for concrete is based on soil texture
and pH values. The rating given is for average concrete.
The ratings do not apply to concrete mixed specifically
for corrosion resistance.

Engineering interpretations of soils

Table 6 shows the engineering interpretations of the
soils in Henry County. Interpretations for other selected
uses involving engineering procedures are shown on table

Table 6 lists all of the soils series in the county and
describes and rates selected characteristics of the soils
that might affect their use in engineering. The interpre-
tations shown in table 6 are based on actual and esti-
mated soil test data in tables 4 and 5 and on field experi-.
ence.- Explanations of the column headings in table 6
follow.

Because of wetness, plasticity, or susceptibility to frost
action, many of the soils are not suited to grading during
part of the winter. Such soils are rated poor.

Silty and fine sandy soils that are wet most of the
winter and have a readily available source of water are
the ones that are most susceptible to frost action. Such
soils, as well as others, are rated high.

The thickness, texture, and inherent fertility of the
surface layer of a soil determine its suitability for use
as a topdressing for roadbanks and embankment to pro-
mote the growth of vegetation. Only the surface layer
of the soil is considered in this rating, except as noted
otherwise.

The sand and gravel column gives information about
the soils as a possible source of sand and gravel for con-
struction purposes. It should not be assumed that if a soil
is rated good that all areas of that soil can be used for
commercial development for sand or gravel. A soil rated
good has better possibilities for sand or gravel than soils
rated poor or fair,

Road fill is soil material used to build fills and embank-
ments for roads. The properties that affect the use of
soils for road fill include stability, compaction, texture,
and compressibility. The presence or absence of a high
water table influences the use of the material. In some
soils the substratum has a different rating than the soil
material above it. These differences are noted in table 6.

Soil features that affect highway locations are natural
drainage, presence or absence of a high water table, slope,

and the hazard of flooding.
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Among the soil features that affect the construction and
maintenance of pipelines are high water table, soil tex-
ture, drainage, hazard of flooding, and slopes.

In the column “Reservoir area,” consideration is given
primarily to the sealing potential of the reservoir, but
shallowness to bedrock and the susceptibility to overflow
in flood plains also are noted. In the column “Embank-
ment,” the soils are rated according to the stability and
permeability of the materials when used in the construc-
tion of pond embankments. The permeability noted in
this column is for the soil material when compacted at
optimum moisture. The information in this column also
applies tolow dikes and levees.

In the column “Agricultural drainage,” the soil fea-
tures are described relative to their natural drainage,
their in-place permeability, and the presence of a seasonal
high water table.

In the column “Irrigation,” the relative ease with which
water normally infiltrates into, percolates through, and
drains from each of the soils, and the moisture-holding
capacity of the soils is noted as well as other features.

The slope of the land and the relative erodibility of the
soil materials are the main considerations in the use of
soils for terraces and diversions. Another soil feature
considered is the presence of a seasonal high water table.
Nearly level soils do not need terracing, and steep soils
are not well suited to terracing. Highly erodible soils re-
quire special care in the construction of diversions.

Slope and the erodibility of the soil are the main con-
siderations in the use of soils for waterways. A high water
table is noted where applicable.

Construction hazards

Soils that cause difficulty during construction are of
special concern to engineers and contractors. Some of the
adverse features are given in table 6, and others are de-
scribed in this section.

Soil slumping during construction causes serious diffi-
culties. The fine and very fine sands common in soil asso-
ciation 4 are susceptible to slumping if excavated. Steep
slopes or vertical cuts slump until they form a stable grade.

Areas at the bases of sand knolls or ridges commonly
are saturated with water. During construction activities
these areas commonly are like quicksand. The installation
of tile is difficult, and the use of heavy equipment may
be limited in these areas. Most of these areas occur near
the boundary between Ottokee soils and Tedrow or Gran-
by soils.

Organic soils are unstable and have a high water table.
The organic, or muck, soils in Henry County occur mainly
in the northwestern part of soil association 4. These bogs,
or muck pockets, are generally shallow, ranging from 114
to 3 feet deep. Outlets for drainage tile are difficult to
provide in most of these pockets. Organic soils that are
covered with fill generally settle unevenly. Because of wet-
ness, roads and buildings constructed on filled muck soils
are likely to settle,

Colwood, Kibbie, and Tuscola soils and soils of the
Tedrow series, silty subsoil variant, have a high content
of silt. These soils are highly erodible if used where fills
are sloping or where the protective cover is removed.
Newly made cuts in these soils frequently slump. The silty

materials are unstable when wet, and mud flows occur in
places.

The Fulton and Shinrock sandy subsoil variants have
silty clay or silty clay loam overlying sandy material.
Where excavations are made, the coarser material may
wash out from under the finer textured material, causing
the soils to cave or slump.

Soils that vary in texture in different layers commonly
yield unexpected amounts of water when excavations are
dug. Sandy or sandy and gravelly material in the sub-
stratum of some of the soils acts as an aquifer, and excava-
tions often fill with water.

Several soils in Henry County have a stratified sub-
stratum. These soils have strata of clayey material inter-
layered with loamy or sandy material. Because the thick-
ness of these strata is variable from place to place, rating
these soils is difficult. In table 5 the substratum of these
soils is classified by the strata that are found most ex-
tensively.

Planning for Town and Country Use

Table 7 rates the soils in the county for specified land
uses and names limiting features of soils that have mod-
erate or severe limitations. These ratings and the limita-
tions are helpful in town and country planning.

In Henry County, the land is dominantly used for
farming, but the county lies southwest of the large metro-
politan area of Toledo, Ohio, and suburban areas are
expanding. At present several miles of farmland in Lucas
County separate encroaching residential areas from Henry
County. The principal road between Toledo, Ohio and
Fort Wayne, Indiana, crosses the county, and a belt of
town and country land use is gradually developing along
this road. This changing land use may increase after road
improvements now underway or programmed for the next
few years are completed (fig. 7). A gradual enlargement
of the towns in the county and the city of Napoleon is
producing a mixture of town and country uses near these
population centers. These uses include residential, indus-
trial, transportation, and recreational facilities.

Figure 7.—Highway construction replacing farming on Hoytville
Boils. These soils are in capability class IL.
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TaBLe 7.—Estimated degree and kind

Disposal of

Cultivated sewage effluent Sewage Homesite location Lawns,
Soil series and map symbols erops from septic lagoons for homes of three | landseaping, and
tanks stories or less! golf fairways

Adrian: Ad. - Severe: high Severe: 2 very Severe: 2 organic | Severe: very Severe: very
water table. poorly drained; soil material. poorly drained; poorly drained;

organie soil organie soil organic soil
material; high material; high material; high
water table. water table; water table.
unstable
material.

Arkport:

ArB. . Slight . __________ Slightz __________ Severe: 2 mod- Slight . _____._.__ Severe: low
erately rapid available
permeability. moisture

capacity; sandy
texture.

ArC o e Moderate: slope; | Moderate: 2 Severe: 2 mod- Moderate: slope..| Severe: low
hazard of soil slope. erately rapid available
blowing. permeability; moisture

slope. capacity; sandy
texture.

Clay pits: Ca.

Limitations too variable
to be estimated.

Cohoetah: Ch__________._ ... Moderate: Severe: 2 Severe: ? Severe: 2 Severe: subject
subject to subject to subjeet to subject to to flooding;
flooding. flooding. flooding. flooding; very very poorly

poorly drained; drained.
high suscepti-
bility to frost
action.
Colwood: Cn,Co___.__._____ Slight____________ Severe: very Moderate: mod- | Severe: very Severe: very
poorly drained. ﬁr?te permea- poorly drained. poorly drained.
ility.

Cut and fill land: Cu.

Limitations too variable
to be estimated.

Del Rey: DeA,DfA__..__.__ Slight_____.______. Severe: slow Slight ___________. Moderate: some- | Moderate: some-

permeability. what poorly what poorly
drained. drained.

Digby: DuA,DyA__.________ Stight .. .._.___ Moderate: 2 Severe: 2 rapid Moderate: some- | Moderate: some-

somewhat. permesbility in what poorly what poorly
poorly drained. the substratum. drained. drained.

See footnotes at end of table.
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Recreation

Streets and . Sanitary
parking lots Athletic fields Parks and Campsites land fills Cemeteries

and other areas extensive play

of intensive play areas

Tents Trailers
Severe: very Severe: very Severe: very Severe: very Severe: very Severe:? very Severe: very

poorly poorly poorly poorly poorly poorly poorly
drained; drained; drained; drained; drained; drained; drained;
organic soil organic soil organic soil organie soil organic soil organic soil organic soil
material; high material; high material; high material; high material ; high material; high material;

water table;
soft, unstable
material; high
susceptibility
to frost action.

Moderate:
slope.

Severe: slope___

Severe: subject
to flooding;
very poorly
drained; high
susceptibility
to frost
action.

Severe:
poorly
drained; high
susceptibility
to frost
action.

very

Moderate:
somewhat
poorly
drained; high
susceptibility
to frost
action.

Moderate:
somewhat
poorly
drained; mod-
erate to high
susceptibility
to frost
action.

water table.

Severe: sandy
texture.
Severe: sandy

texture; slope.

Severe: subject
to flooding;
very poorly
drained.

Severe:
poorly
drained.

very

Severe: slow
permeability.

Moderate:
somewhat
poorly
drained.

water table.

Severe: sandy
texture.

Severe: sandy
texture.

Severe: subject
to flooding;
very poorly
drained.

Severe:
poorly
drained.

very

Moderate:
somewhat
poorly
drained.

Moderate:
somewhat
poorly
drained.

water table;
material is
soft when wet.

Severe: sandy
texture.

Severe: sandy
texture.

Severe: subject
to flooding;
very poorly
drained.

Severe:
poorly
drained.

very

Severe: slow
permeability.

Moderate:
somewhat
poorly
drained.

water table;
material is
soft when wet.

Severe: sandy
texture.
Severe: sandy

texture; slope.

Severe: subject
to flooding;
very poorly
drained.

Severe:
poorly
drained.

very

Severe: slow
permeability.

Moderate:
somewhat
poorly
drained.

water table.

Severe:? rapid
permeability;
sandy texture.

Severe: 2
texture.

sandy

Severe: 2
subject to
flooding; very
poorly
drained.

Severe:
poorly
drained.

very

Moderate:
somewhat
poorly
drained; mod-
erately fine
texture.

Severe: some-
what poorly
drained; sea-
sonal high
water table.

high water
table.

Severe: sandy
texture.

Severe: sandy
texture.

Severe:
subject to
fiooding;
very poorly
drained.

Severe:
poorly
drained.

very

Severe: some-
what poorly
drained.

Severe: some-
what poorly
drained.



52 SOIL SURVEY

TaBLE 7.—Estimated degree and kind of

Disposal of
Cultivated sewage effluent Sewage Homesite location Lawns,
Soil series and map symbols crops from septic lagoons for homes of three | landscaping, and
tanks stories or less ! golf fairways

Fulton:

FsA, FuA . oo . Moderate: sea- Severe: slow Slight_________.__ Moderate: some- | Severe: slow

sonal wetness. permeability. what poorly permeability;
drained. clayey subsoil.

FsB, FuB_ oo . Moderate: sea- Severe: slow Moderate: slope..| Moderate: some- | Severe: slow

sonal wetness; permeability. “what poorly permeability;
hazard of drained. clayey subsoil.
erosion.

Fulton, sandy subsoil variant: | Moderate: sea- Severe: 2 slow Severe: 2 mod- Moderate; some- | Severe: slow

FvA. sonal wetness. permeability in erately rapid what poorly permeability;
upper 2 to 3 permeability in drained. clayey subsoil.
feet. lower layers.

Galen:

GaA._ . Slight_..._._._.__ Slight 2. __________ Severe:? mod- Slight___._._._.__ Severe: low
erately rapid available mois-
permeability. ture capacity;

. sandy texture.

GaB. . Slight._.__.__._.__ Slight2___________ Severe:? mod- Slight_____..____. Severe: low
erately rapid available mois-
permeability. ture capacity;

sandy texture.

Genesee: Gm._._______.___._. Slight_ .. __._.____ Severe:?  sub- Severe:? sub- Severe: sub- (GO T
ject to ject to ject to
flooding. flooding. flooding.

Gilford: Go-- oo, Slight____________ Severe: very Severe: mod- Severe: very Severe: very
poorly erately rapid poorly poorly
drained. permeability. drained. drained.

Granby: Gro_ ... _____._._. Slight ... ____.___ Severe:? very Severe:? rapid Severe: very Severe: very
poorly permeability. poorly poorly
drained. drained. drained.

Gravel pits: Gv.

Limitations too variable
to be estimated.

See footnotes at end of table.
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Moderate: Severe: slow Moderate: Severe: slow Severe: slow Moderate: Severe:
somewhat permeability. somewhat permeability permeability. somewhat somewhat
poorly poorly poorly poorly
drained; mod- drained. drained. drained;
erate to high slow per-
suseeptibility meability.
to frost
action.

Moderate: Severe: slow Moderate: Severe: slow Severe: slow | Moderate: Severe: some-
somewhat permeability. somewhat permeability. permeability. somewhat what poorly
poorly poorly poorly drained; slow
drained; mod- drained. drained. permeability.
erate to high
susceptibility
to frost
action.

Moderate: Severe: slow Moderate: Severe: slow Severe: slow Severe:? mod- Severe: slow
somewhat permeability somewhat permeability. permeability. erate to rapid permeability;
poorly in upper 2 to poorly permeability seasonal high
drained; mod- 3 feet. drained. in substratum. water table.
erate to high
susceptibility
to frost
action.

Slight_ . _.____. Severe: sandy Severe: sandy Severe: sandy Severe: sandy Severe:? mod- Severe: sandy

texture. texture. texture. texture. erately rapid- texture.
permeability;
sandy texture.

Moderate: Severe: sandy Severe: sandy Severe: sandy Severe: sandy Severe:¥ mod- Severe: sandy

slope. texture. texture. texture. texture. erately rapid texture.
permeability;
sandy texture.

Severe: sub- () .. & .. Severe: sub- Severe: sub- Severe:? sub- Severe: sub-
ject to flood- ject to ject to ject to ject to
ing; low to flooding. flooding. flooding. flooding.
moderate sus-
ceptibility to
frost action.

Severe: very Severe: very Severe: very Severe: very Severe: very Severe:? very Severe: very
poorly poorly poorly poorly poorly poorly poorly
drained; mod- drained. drained. drained. drained. drained; mod- drained.
erate suscep- erately rapid
tibility to permeability.
frost action.

Severe: very Severe: very Severe: very Severe: very Severe: very Severe:? very Severe: very
poorly poorly poorly poorly poorly poorly poorly
drained; mod- drained. drained. drained; drained; drained. drained.
erate to high sandy texture. sandy texture.
susceptibility
to frost
action.
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Haney . . .

HaA, HdA______________ Slight .. .. ..__.._ Slight2______...__ Severe: 2 rapid Slight....________ Slight____________
permeability in
lower layers.
HaB, HdB_ . .___._._ Slight. . _________ Slight 2 __________ Severe: 2 rapid Slight_ .. ______.___ Stight____________
permeability in
lower layers.
HeC o oo __ Moderate: slope; | Moderate: ? Severe: 2 rapid Moderate: slope..| Moderate: slope__
For both Haney and hazard of slope; Rawson permeability in
Rawson soils, except erosion. part is severe; lower layers of
as noted. very slow per- Haney part;
meability. slope.

Haskins: HkA, HIA, HnA____| Slight____.________ Severe: slow Moderate: mod- | Moderate: some- | Moderate: some-

permesability. erate permea- what poorly what poorly
bility in upper drained. drained.
20 to 40 inches.

Hoytville: Ho, Mvoo_________ Slight .. _________ Severe: very Stight_.__________ Severe: very Severe: very
poorly drained; poorly drained. poorly drained.
slow permea-
bility.

Hoytville, thin solum variant: | Slight____________ Severe: very Slight.___________ Severe: very Severe: very

Hw. poorly drained; poorly drained. poorly drained.
slow permea~-
bility.

Kibbie: KfA, KIA___________ Slight_____.___.___ Moderate: some- | Moderate: mod- | Moderate: some- | Moderate: some-
what poorly erate permea- what poorly what poorly
drained; mod- bility. drained. drained.
erate permea-
bility.

Latty: La-ooo__ o _________ Moderate: sea- Severe: very Slight____________ Severe: very Severe: very

sonal wetness. poorly drained; poorly drained. poorly drained;
very slow per- clay surface
meability. layer.

Lenawee: Le, Lf____________ Slight. _._.__.____ Severe: very Shight._______.__. Severe: very Severe: very
poorly drained; poorly drained. poorly drained.
moderately
slow permea-
bility.

See footnotes at end of table.
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Slight: mod- Slight: very Slight_ .. .._.____ Slight. ... ___._._ Slight. ... Moderate: 2 Moderate:
erate to low poorly drained. seasonal high seasonal high
susceptibility water table. water table.
to frost action.

Moderate: Moderate: Slight__.________ Slight_ - ____._.___ Moderate: Moderate: 2 Moderate:
slope; moder- slope. slope. seasonal high seasonal high
ate to low water table. water table.
susceptibility
to frost action.

Severe: slope; Severe: slope.__| -Moderate: Moderate: Severe: slope_._| Moderate: 2 Moderate:
moderate to slope. slope. slope; seasonal slope; seasonal
low suscepti- high water high water
bility to frost table. table.
action.

Moderate: Severe: slow Moderate: Moderate: Moderate: Moderate: Severe: some-
somewhat permeability. somewhat somewhat somewhat somewhat what poorly
poorly poorly drained. poorly drained. poorly drained. poorly drained. drained; slow
drained; high permeability.
susceptibility
to frost action.

Severe: very Severe: very Severe: very Severe: very Severe: very Severe: very Severe: very
poorly poorly drained; poorly drained; poorly drained; poorly drained; poorly drained; poorly
drained; high slow permea- Hv has clay slow permea- slow permea- clay texture. drained; slow
susceptibility bility; Hv has surface layer. bility; Hv has bility; Hv has permeability;

to frost action.

Severe:

poorly
drained; high
susceptibility

very

to frost action.

Moderate:
somewhat
poorly
drained; high
susceptibility

to frost action.

Severe:
poorly
drained;
high suscepti-
bility to frost
action.

very

Severe:
poorly
drained;
high suscepti-
bility to frost
action.

very

clay surface
layer.

Severe: very
poorly drained;
slow permea-
bility; clay
surface layer.

Moderate:
somewhat
poorly
drained.

Severe:
poorly
drained; clay
surface layer;
very slow per-
meability.

very

Severe:
poorly
drained.

very

Severe: very
poorly drained;
clay surface
layer.

Moderate:
somewhat
poorly
drained.

Severe:
poorly
drained; clay
texture.

very

Severe:
poorly
drained.

very

clay surface
layer.

Severe: very
poorly drained;
slow permea-
bility; clay
texture.

Moderate:
somewhat
poorly
drained.

Severe:
poorly
drained; very
slow permea-
bility; clay
texture.

very

Severe:
poorly
drained.

very

clay surface
layer.

Severe: very
poorly drained;
slow permea-
bility; clay
texture.

Moderate:
somewhat
poorly
drained.

Severe:
poorly
drained; clay
texture; very
slow permea-
bility.

very

Severe:
poorly
drained.

very

Severe: very
poorly drained;
clay texture.

Moderate:
somewhat
poorly
drained.

Severe:
poorly
drained; clay
texture; very
slow permea-
bility.

very

Severe:
poorly
drained.

very

clay texture.

Severe:
poorly
drained; slow
permeability;
clay texture.

very

Severe: some-
what poorly
drained.

Severe:
poorly
drained; clay
texture; very
slow permea-
bility.

very

Severe:
poorly
drained.

very
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Luecas:

LwB2_ . _. Moderate: slope; | Severe: very Moderate: slope._| Slight____________ Severe: very
hazard of slow permea- slow permea-
erosion. bility. bility; clayey

subsoil.

wC2_ ... Severe: slope; Severe: very Severe: slope_.._._.| Moderate: slope..| Severe: very
hazard of slow permea- slow permea-
erosion. bility. bility; clayey

subsoil.

LxC3_ .. Severe: slope; Severe: very Severe: slope__._| Moderate: slope..; Severe: very
hazard of slow permea- slow permea-
erosion. bility. bility; severely

eroded.

LxE3 . .. -Severe: slope; Severe: very Severe: slope._._| Severe: slope____| Severe: very
hazard of slow permea- slow permea-
erosion. bility; slope. bility; slope;

severely eroded.

Medway: Md_______________ Slight ____________ Severe:? subject | Severe:? subject | Severe: subject 1C) J
to flooding. to flooding. to flooding.

Mermill: Me, Mf, Mg_______ Slight____________ Severe: very Moderate: Severe: very Severe: very
poorly drained; maoderate per- poorly drained. poorly drained.
very slow meability in
permeability. upper 20 to 40

inches; possible
seepage in
substratum of
Mg.

Millgrove: Mh, Mk_________. Slight____________ Severe:?  very Severe:? rapid Severe: very Severe: very
poorly drained. permeability in poorly drained. poorly drained.

substratum.

Nappanee:

NaA, NtA . _________.__ Moderate: sea- Severe: very Slight__ .. _______. Moderate: some- | Severe: very
sonal wetness. slow permea- what poorly slow permea-

bility. drained. bility; clayey
subsoil.

NaB, NtB, NtB2________. Moderate: sea- Severe: very Moderate: Moderate: some- | Severe: very
sonal wetness; slow permea- slope. what poorly slow permea-
hazard of bility. drained. bility; clayey
erosion. subsotl.

Oskville: OaC_____________. Severe: very Slight 2. _._______ Severe:? rapid Slight where Severe: sandy

low available permeability. slopes are 2 to material; very

See footnoles at end of table.

moisture capac-
ity; hazard of
soil blowing.

6 percent; mod-
erate where
slopes are 6 to
12 percent.

low available
moisture
capacity.
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Moderate: Severe: very Slight___________ Severe:. very Severe: very Severe: clayey Severe: very
slope; moder- slow permea- slow permea- slow permea- texture. slow permea-
ate suscepti- bility. bility. bility. bility.
bility to frost
action.

Severe: slope; Severe: very Moderate: Severe: very Severe: very Severe: clayey Severe: very
moderate sus- slow permea- slope. slow permea- slow permea- texture. slow permea-
ceptibility to bility; slope. bility. bility; slope. bility.
frost action.

Severe: slope; Severe: very Severe: slope; Severe: very Severe: very Severe: clayey Severe: very
moderate sus- slow permea- clayey texture.. slow permea- slow permea- texture. slow permea-
ceptibility to bility; slope. bility; claycy bility; clayey bility; clayey
frost action. texture. texture; slope. surface layer.

Severe: slope; Severe: slope; Severe: slope; Severe: very Severe: very Severe: clayey Severe: slow
moderate sus- very slow per- clayey texture. slow permea- slow permea- texture; slope. permeability;
ceptibility to meability. bility; clayey bility; clayey clayey sur-
frost action. texture; slope. texture; slope. face layer;

slope.

Severe: subject | (3)_____. - (3 .. Severe: subject | Severe: subject | Severe:? sub- Severe: sub-
to flooding; to flooding. to flooding. ject to ject to
moderate flooding. flooding.
susceptibility
to frost
action.

Severe: very Severe: very Severe: very Severe: very Severe: very Severe: very Severe: very
poorly poorly drained. poorly drained. poorly drained. poorly drained. poorly drained. poorly
drained; high drained.
susceptibility
to frost
action.

Severe: very Severe: very Severe: very Severe: very Severe: very Severe: ¢ very Severe: very
poorly poorly drained. poorly drained. poorly drained. poorly drained. poorly drained; poorly
drained; high rapid permea- drained.
susceptibility bility in
to frost substratum.
action.

Moderate: Severe: very Moderate: Severe: very Severe: very Moderate: Severe: some-
somewhat slow permea- somewhat slow permea- slow permea- somewhat wh{xt poorly
poorly bility. poorly drained. bility. bility. poorly drained. drained; very
drained; high slow permea-
susceptibility bility.
to frost
action.

Moderate: Severe: very Moderate: Severe: very Severe: very Moderate: Severe: some-
somewhat slow permea- somewhat slow permea- slow permea- somewhat wh@t poorly
poorly bility. poorly drained. bility. bility. poorly drained. drained; very
drained; slope; slow permea-
high suscepti- bility.
bility to frost
action.

Moderatec where | Severe where Severe: sandy Severe: sandy Severe: sandy Severe: ? Severe: sandy
slopes are 2 to slopes are 6 to texture. texture. texture; slope. rapid permea- texture.

6 percent;
severe where
slopes are 6
to 12 percent.

12 percent;
sandy texturec,

bility.
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Oshtemo: OsB_______.._.__. Moderate: low Slight?_ __________ Severe:? mod- Slight________.___ Moderate: low
available mois- moderately available mois-
ture capacity. rapid permea- ture capacity.

bility.

Ottokee: OtB_____________.. Moderate: low Slight:? rapid Severe:? rapid Slight__._________ Severe: low
available mois- permeability. permeability. available mois-
ture capacity; ture capacity.
hazard of soil
blowing.

Paulding: Pa_._.__._.___.___. Moderate: sea- Severe: very Slight-...._______ Severe: very Severe: very
sonal wetness; poorly drained; poorly drained. poorly
high content of very slow per- drained.
clay. meability.

Rawson: RaB, RdB, ReB__..{ Slight____...._._.__ Severe: very Moderate: slope; | Slight.__.___...._ Slight____________

slow permea- moderate per-

bility in sub- meability in

stratum. upper 20 to 40
inches.

Rimer: RfA, RmA__.__._____| Slight____________ Severe: very Severe: upper Moderate: some- | Moderate:
slow permea- 20 to 40 inches what poorly somewhat
bility. of sandy mate- drained. poorly

rial has rapid drained.
permeability.

Roselms: RoA___ ... ... Moderate: sea- Severe: very Slight____________ Moderate: some- | Severe: very
sonal wetness. slow permea- what poorly slow permea-

bility. drained. bility.

Ross: RSooo oo ooiiiaan Slight_. ... __..__ Severe: 2 subject | Severe: 2 subject | Severe: subject [ JR

to flooding. to flooding. to flooding.

See footnotes at end of table.
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Moderate: Moderate: Slight___....____ Slight_ .. ._______ Moderate: Severe:? mod- Slight.
slope. slope. slope. erately rapid

permeability.

Moderate: Severe: sandy Severe: sandy Severe: sandy Severe: sandy Severe:? rapid Severe: sandy
slope. texture. texture. texture. texture. permeability. texture.

Severe: very Severe: very Severe: very Severe: very Severe: very Severe: very Severe: very
poorly poorly poorly poorly poorly poorly poorly
drained; mod- drained; very drained; clay drained; clay drained; clay drained; clay drained; very
erate to high slow permea- texture. texture. texture. texture. slow permea-
susceptibility bility; clay bility; clay
to frost texture. texture.
action.

Moderate: Moderate to Slight. .. __.- Moderate to Moderate to Moderate: Moderate to
slope; moder- severe: Vvery severe: very severe: very moderate severe: very
ate suscepti- slow permea- slow permea- slow permea- permeability slow permea-
bility to frost bility below a bility below a bility below a in upper 20 to bility below a
action. depth of 20 to depth of 20 to depth of 20 to 40 inches. depth of 20 to

40 inches. 40 inches. 40 inches. 40 inches.

Moderate: Moderate: Moderate: Moderate: Moderate: Moderate: Severe: some-
somewhat somewhat somewhat somewhat somewhat somewhat what poorly
poorly poorly poorly poorly poorly poorly drained;
drained; mod- drained. drained. drained. drained. drained. very slow
erate to high permea-
suseceptibility ability.
to frost
action.

Moderate: Severe: very Moderate: Severe: very Severe: very Severe: clay Severe: some-
somewhat slow permea- somewhat slow permea- slow permea- texture. what poorly
poorly- bility. poorly bility. bility. drained;
drained; drained. very slow
moderate to permea-
high suscepti- bility.
bility to frost
action.

Severe: subject | (®)__________.___- (€ J Severe: subject | Severe: subject | Severe:? sub- Severe: subject
to flooding; to flooding. to flooding. ject to flood- to flooding.
low to moder- ing.
ate suscepti-
bility to frost
action.
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St. Clair:

SbB2_ o Moderate: slope; | Severe: very slow | Moderate: slope..| Slight.___________ Severe: very
hazard of permeability. slow permea-
erosion. bility.

SbC2 oo Severe: slope; Severe: very slow | Severe: slope_.__| Moderate: slope..| Severe: very
hazard of ero- permeability. slow permeabil-
sion. ity.

SeC3 e Severe: slope; Severe: very slow| Severe: slope__..| Moderate: slope..| Severe: very slow
hazard of ero- permeability. permeability;
sion. slope; hazard of

erosion,

ScD3, ScE3, SeF3____.___ Severe: slope; Severe: very slow | Severc: slope-.__| Severe: slope..._| Severe: very slow
hazard of ero- permeability; permeability;
sion. slope. slope; severe

hazard of
erosion.
Seward:

SdB, SeB_ - .. Slight_________.__ Severe:? slow Severe:? rapid Slight____________ Moderate:
permeability permeability sandy surface
within a depth in the upper 20 layer.
of 20 to 40 to 40 inches.
inches.

SdC, SeCon oo Moderate: slope; | Severe:? slow Severe: slope; Moderate: slope..| Moderate:

hazard of permeability rapid permea- sandy surface
erosion, within a depth bility in the layer.

of 20 to 40 upper 20 to 40

inches. inches.

SAD e e Severe: slope; Severe:?  slope; Sévere: slope; Severe: slope...__| Severe: slope___.
hazard of slow permea- rapid permea-
erosion. bility within a bility in the

depth of 20 to upper 20 to 40
40 inches. inches.
Shinrock, sandy subsoil Slight__.._._____. Slight 2__________ Severe:?  rapid Slight____________ Slight_._______.___.
variant: . permeability
in the
substratum.
Shoals: Sh..__________..._._ Slight_____.__.__.__ Severe:? subject | Severe:? subject | Severe: subject Severe: subject
to flooding. to flooding. to flooding. to flooding.
Sloan: So_ oo Moderate: sub- Severe:? subject | Severe:? subject | Severe: very Severe: very
ject to flooding; to flooding. to flooding. poorly drained; poorly drained;
seasonal subject to subject to
wetness. flooding. flooding.

See footnotes at end of table,
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Moderate: Severe: very Slight_..________ Severe: very Severe: very Severe: clay Severe: very
slope; moder- slow permea- slow permea- slow permea- texture. slow permea-
ate suscepti- bility. bility. bility. bility.
bility to frost
action.

Severe: slope; Severe: slope; Moderate: Severe: very Severe: very Severe: clay Severe: very
moderate sus- very slow per- slope. slow permea- slow permea- texture. slow permea-
ceptibility to meability. bility. bility; slope. bility.
frost action.

Severe: slope; Severe: very Severe: slope; Severe: very Severe: very Severe: clay Severe: very
moderate sus- slow permea- clayey texture. slow permea- slow permea- texture. slow permea-
ceptibility to bility; slope; bility; clayey bility; clayey bility; clayey
frost action. clayey texture. texture. texture; slope. texture.

Severe: slope; Severe: slope; Severe: slope; Severe: very Severe: very Severe: slope; Severe: slope;
moderate sus- clayey texture. clayey texture. slow permea- slow permea- clayey texture. very slow
ceptibility to bility; clayey bility; clayey permeability.
frost action. texture; slope. texture; slope.

Moderate: Moderate to Slight____.______ Moderate to Moderate to Severe: 2 rapid | Severe: slow
slope; moder- severe: slow severe: slow severe: slope; permeability permeability
ate to low permeability permeability slow permea- in the upper in the
susceptibility below a depth within a depth bility within 20 to 40 substratum.
to frost action. of 20 to 40 of 20 to 40 a depth of 20 inches.

inches. inches. to 40 inches.

Severe: slope; Severe: slope; Moderate: Moderate to Severe: slope_..| Severe:? rapid | Severe: slow
moderate sus- slow permea- slope. severe: slow permeability permeability
ceptibility to bility within permeability in the upper in the
frost action. a depth of 20 within a depth 20 to 40 substratum.

to 40 inches. of 20 to 40 inches.
inches.

Severe: slope; Severe: slope; Severe: slope.__| Severe: slope_._| Severe: slope_..| Severe:? rapid | Severe: slow
moderate sus- slow permea- permeability permeability
ceptibility to bility below a in the upper 20 in the sub-
frost action. depth of 20 to to 40 inches. stratum; slope.

40 inches.

Slight: moder- | Slight to moder- | Slight____._______ Slight-___.___._._ Slight.._____._.__ Severe: * rapid | Slight.
ate suscepti- ately slow permeability
bility to frost permeability in substratum.
action. in subsoil.

Severe: subject | Severe:? Severe: subject | Severe: subject | Severe: subject | Severe: subject | Severe: subject
to flooding; subject to to flooding. to flooding. to flooding. to flooding. to flooding.
high sus- flooding.
ceptibility to
frost action.

Severe: very Severe: very Severe: very Severe: very Severe: very Severe: very Severe: very
poorly poorly poorly poorly poorly poorly poorly
drained; drained; drained; drained; drained; drained; drained;
subject to subject to subject to subject to subject to subject to subject to
flooding; high flooding. flooding. flooding. flooding. flooding. flooding.
susceptibility
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Spinks: .

SPB o Moderate: very | Slight2___________ Severe 2: mod- Slight____________ Severe: very
low available erately rapid low available
mositure capac- permeability. moisture capac-
ity; hazard of ity; sandy
soil blowing. texture.

SpC o Moderate: very | Moderate:? Severe:? mod- Moderate: slope..| Severe: very low
low available slope. erately rapid available mois-
mositure capac- permeability. ture capacity;
ity; hazard of sandy texture.
soil blowing;
slope.

SPD e Severe: very low | Severe:? slope..._| Severe: slope; Severe: slope____| Severe: very low
available mois- moderately available mois-
ture capacity; rapid perme- ture capacity;
hazard of soil ability. slope; sandy
blowing; slope. texture.

Tedrow: TdA____._______._. Slight____________ Moderate: 2 Severe:? rapid Moderate: some- | Severe: low
somewhat permeability. what poorly available mois-
poorly drained. drained. ture capacity.

Tedrow, silty subsoil variant: | Slight____________ Severe: mod- Severe:? rapid Moderate: some- | Moderate: some-

TeA. erately slow permeability what poorly what poorly
permeability and lateral drained. drained; low
within a depth seepage in up- available mois-
of 40 inches. per 30 inches. ture capacity.

Toledo: To, Ttoo oo ____ Moderate: sea- Severe: very Slight___________._ Severe: very Severe: very

sonal wetness. poorly drained; poorly drained; poorly drained.
slow permea- clayey surface
bility. layer.

Tuscola:

TuB2. o e Slight._______.___. Moderate: mod- | Moderate: mod- | Slight._______..__ Slight___.________

erate per- erate permea-
meability. bility; slope.

TuC2. . Moderate: slope; | Moderate: mod- Severe: slope..._| Moderate: slope__.| Moderate:
hazard of erate permea- slope.
erosion. bility; slope.

Urban land: Ur.

Limitations too variable
to be estimated.

See footnotes at end of table,




HENRY COUNTY, OHIO

limitations for specified land uses—Continued

63

Recreation
Streets and Sanitary
parking lots Athletic fields Parks and Campsites land fills Cemeteries
and other areas extensive play
of intensive play areas
Tents Trailers

Moderate: Severe: sandy Severe: sandy Severe: sandy Severe: sandy Severe:? mod- Severe: sandy

slope. texture. texture. texture. texture. erately rapid texture.
permeability;
sandy texture.

Severe: slope.__| Severe: slope; Severe: sandy Severe: sandy Severe: sandy Severe: 2 slope; | Severe: sandy

sandy texture. texture. texture. texture; slope. moderately texture.
rapid perme-
ability; sandy
texture.
Severe: slope-..| Severe: sandy Severe: sandy | Severe: sandy Severe: sandy Severe: 2 slope; | Severe: sandy
texture; slope. texture; slope. texture; slope. texture; slope. sandy texture; texture; slope.
: moderately
rapid perme-
ability.

Moderate: Moderate: Moderate: Moderate: Moderate: Severe: 2 rapid Severe: some
somewhat somewhat somewhat somewhat somewhat permeability. what poorly
poorly poorly drained; poorly drained; poorly drained; poorly drained; drained.
drained; sandy surface sandy surface sandy surface sandy surface
moderate sus- layer. layer. layer. layer.
ceptibility to
frost action.

Moderate: Moderate: Moderate: Moderate: Moderate: Moderate: Severe: some-
somewhat somewhat somewhat somewhat somewhat, somewhat what poorly
poorly drained, poorly drained; poorly drained; poorly drained; poorly drained; poorly drained.
moderate sus- sandy surface sandy surface sandy surface sandy surface drained.
ceptibility to layer. layer. layer. layer.
frost action.

Severe: very Severe: very Severe: very Severe: very Severe: very Severe: very Severe: very
poorly poorly poorly poorly poorly poorly poorly
drained; slow drained. drained; slow drained; slow drained; slow drained; drained; slow
permeability; permeability; permeability; permeability; clayey permeability;
clayey surface clayey surface clayey surface clayey surface texture. clayey sur-
layer; high layer. layer. layer. face layer.
susceptibility
to frost
action.

Moderate: Moderate: Slight.__________ Slight_________.. Moderate: Slight________.___ Slight.
slope; high slope. slope.
susceptibility
to frost
action.

Severe: slope; Severe: slope___| Moderate: Moderate: Severe: slope___{ Moderate: Moderate:
high suscep- slope. slope. slope. slope.

tibility to
frost action.
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TasLe 7.—Estimated degree and kind of
Disposal of
Cultivated sewage effluent. Sewage Homesite location Lawns,
Soil series and map symbols crops from septic lagoons for homes of three | landscaping, and
tanks stories or less ! golf fairways
Vaughnsville: VaA_______... Slight_________.___ Severe: ? slow Moderate: 2 Slight to mod- Moderate:
permeability. moderate per- erate: mod- moderately
meability in erately well well drained to
upper 24 to 30 drained to somewhat
inches, somewhat poorly drained.
poorly drained.

Wabasha: Wa_____________. Moderate: sea- Severe: very Severe: subject Severe: very Severe: very
sonal wetness; poorly drained; to flooding. poorly drained; poorly drained;
subject to slow permea- subject to slow permea-
flooding. bility; subject flooding. bility ; subject

to flooding. to flooding.

Warners: We______.______ _-_| Severe: seasonal | Severe:? very Severe: 2 perme- Severe: very Severe: very
wetness. poorly drained; able sub- poorly drained; poorly drained.

organic and stratum. soft material

mineral soil when wet.

material; high

water table.

Wauseon: Wf, Wg__________ Slight________.____ Severe: 2 very Severe: 3 rapid Severe: very Severe: very

poorly drained. permeability in poorly drained. poorly drained.
upper 20 to 40
inches.

!t The rating in this column also applies to small industrial, institutional, and commercial locations where the planned buildings are

three stories or less.

2 Pollution is a hazard if the soil is used for this purpose. Some of the soils are porous, including the substratum. If the alluvial soils and
other soils subject to flooding are used for this purpose, extensive surface water pollution can be expected.
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Recreation
Streets and Sanitary
parking lots Athletic fields Parks and Campsites land fills Cemeteries
and other areas extensive play
of intensive play areas
Tents Trailers

Moderate: Moderate: Slight_.__._____. Moderate: Moderate: Moderate: 2 Moderate to
moderately moderately moderately moderately moderate severe:
well drained well drained well drained well drained permeability moderately
to somewhat, to somewhat to somewhat to somewhat in upper 24 to well drained
poorly poorly drained. poorly drained. poorly drained. 30 inches. to somewhat
drained; mod- poorly
erate suscep- drained.
tibility to
frost action.

Severe: very Severe: very Severe: very Severe: very Severe: very Severe: very Severe: very
poorly poorly poorly poorly poorly poorly poorly
drained; drained; drained; drained; drained; drained; drained;
subject to subject to subject to subject to subject to subject to subject to
flooding; flooding; flooding. flooding; slow flooding. flooding. flooding; slow
moderate to slow permea- permeability. slow permea- permeability.
high suscepti- bility. bility.
bility to
frost action.

Severe: very Severe: very Severe: very Severe: very Severe: very Severe: 2 very Severe: very
poorly poorly poorly poorly poorly poorly poorly
drained; soft drained; muck drained; soft drained; soft drained; muck drained; high drained.
material surface layer. material material surface layer; organic-
when wet; when wet; when wet; soft material matter con-
high to mod- muck surface muck surface when wet. tent.
erate sus- layer. layer.
ceptibility to
frost action.

Severe: very Severe: very Severe: very Severe: very Severe: very Severe: ? very Severe: very
poorly poorly poorly poorly poorly poorly paorly
drained; drained. drained. drained. drained. drained. drained.
high sus-
ceptibility to
frost action.

¢ Rating depends on frequency and duration of flooding.
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The expansion of town and country uses of land in
the county can, in a short period, remove many acres
from farm use. Freeways can displace as much as 50 acres
per mile. Shopping centers can easily replace 25 to 50
acres of farmland. These uses permanently remove land
from farming.

Community planners and industrial users of land com-
monly look for nearly level soils that have other soil
properties favorable to development. In Henry County
most of the nearly level soils have other properties that
are limitations to development. These soils have limita-
tions to their use for farming that are easily overcome,
and they are important to farming in the county and in
the State. Hoytville, Mermill, Millgrove, and Toledo soils
are of this kind.

Comparisons can be made among the soils in the count
for any particular planning problem. Planning indi-
viduals and groups can find other useful information on
the soil maps and in other parts of this survey. From
the estimated degree and kinds of limitations of soils for
selected land uses in table 7, knowledgeable alternatives
can be chosen as a basis for long-range planning and
zoning. Because extensive manipulation of the soil alters
some of its natural properties, the ratings for some uses
may not apply in areas where there has been extensive
cutting and filling.

Any one soil property may impose a degree of limita-
tion for a specified land use. This same soil property can
be more, or less, limiting for some other specified land
use. To provide a comparative scale, the estimated degree
of limitation for each soil and specified land use is rated
as slight, moderate, and severe. A rating of slight indi-
cates that the soil presents no important limitation to the
specified use. Moderate shows that the soil has some limi-
tations to the specified use. The limitations need to be
recognized, but they can be overcome or corrected. Sewvere
indicates that the soil has serious limitations for the
specific use. These limitations are difficult and costly to
overcome. A rating of severe does not mean that the soil
cannot be used for the specific use, but it suggests that an
alternative site or sites that have slight or moderate limi-
tations should be selected. Choice of a site rated severe
for a particular use commonly results in expensive con-
tinuing maintenance and upkeep. Following are explana-
tions of the uses rated in table 7.

Most of the land in Henry County is used for farming.
Most changes in land use involve the conversion of farm-
land to town and country uses. Such changes in land use
tend to be irreversible. In table 7, the soils have been
rated for use for cultivated crops. The rating is based
on such limitations as slope, erosion, wetness, and
droughtiness. The use of the soils for cultivated crops
is rated in this table to aid land-use planners who are
considering farming as a sound land use. Table 7 shows
that many of the soils rated have a slight limitation to
their use for cultivated crops, but that they have a severe
limitation for many other uses.

The suitability of soils for disposal of effluent from
septic tanks depends on permeability, slope, natural
drainage, depth to the water table, and the hazard of
flooding. The permeability of each soil in the county is
shown in table 5.

If filter fields for septic tanks are located on slopes
of more than 12 percent, erosion and seepage downslope
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can be a hazard or the soil may be unstable when
saturated. A severe limitation is imposed by a restrictive
layer, such as solid bedrock, a layer of dense, compact
material, or a layer of clay that interferes with adequate
filtration and the removal of the effluent from the soil.

Some soils in the county have a gravelly and sandy
substratum through which effluent that is inadequately
filtered can contaminate ground water or nearby springs,
lakes, or streams. Before a septic tank system is installed,
an onsite investigation should be made at the proposed
site to evaluate related site factors other than the soil
properties discussed in this section.

Sewage lagoons are shallow ponds that are built to
dispose of sewage through oxidation. They may be
needed in an area if septic tanks or a central sewage
Sﬁstem is not feasible or practical. Among the features
that control the degree of limitation are the hazard of
flooding, percent of slope, and permeability of the soil.

Ratings for homesite location for homes of three stories
or less that have a basement also apply to sites for small
industrial, commercial, and institutional buildings.

Most of the acreage being converted from farming to
town and country uses is in new residential developments.
These areas generally surround present urban areas. In-
dividual houses or small groups of houses also are being
built throughout the county.

Ratings are based on soil properties and related site
characteristics, such as slope, natural drainage, and haz-
ard of flooding.

The method of sewage disposal is not considered in the
homesite location column.

Homes on such naturally wet soils as Hoytville, Nap-
panee, Toledo, Fulton, Granby, and Lenawee are likely
to have wet basements if adequate drainage is not pro-
vided. In many areas in the county, well-developed sys-
tems of tile and open-ditch drains have been installed
for cropland drainage. Excavations in these areas for
structures, such as homesites, can disrupt the established
drainage system and change it back to its natural con-
dition of wetness.

On soils that are subject to flooding, there is a special
hazard to life and property if the soils are used for
building sites (fig. 8). Buildings on flood plains tend to
restrict the flow of floodwater and can result in higher
flood crests upstream.

Some of the soils, such as Colwood, Kibbie, and Tus-
cola soils, have a high content of silt. Such soils are not
so favorable for supporting structural foundations as soils
that are coarser textured, such as Oshtemo or Haney soils.
Soils having a high shrink-swell potential are likely to
heave and crack foundations unless special precautions are
observed. A high shrink-swell potential also affects the
alignment of sidewalks, patios, and rock walls. To mini-
mize this effect, a subgrade or layers of sandy or gravelly
material directly below the structure is desirable.

On soils that have slopes of more than 12 percent, ero-
sion is a hazard and excavating and leveling are difficult.

Some soils in the county are suitable sources of topsoil
for lawns, landscaping, and golf fairways. The suita-
bility of the soils for topsoil.is indicated in table 6. During
construction the upper foot of natural surface soil can be
scalped and pushed aside into a stockpile. It can then be
distributed back over the area after grading has been
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Figure 8.F[ooding along the Maumee River, Flooding is a severe
limitation for houses and cottages on soils subject to flooding.

completed. In most areas this provides a better root zone
for lawns, flowers, shrubs, and trees than subsoil material
exposed during construction. The natural surface soil in
areas being developed for streets can be scalped in a like

manner and used to improve adjacent areas where it is

most needed.
The features that determine whether a good lawn or
olf f&irwai{ can be established are natural soil drainage,
egree of slope, texture of the surface soil, and hazard
of flooding.

The ratings given for the use of soils for streets and
parking lots apply to streets and parking lots that are in
subdivisions and are not subject to continual heavy traffic.
Features that affect this use are natural drainage, slope,
and hazard of flooding. Tables 5 and 6 give other informa-
tion about the soils that are important for streets and
parking lots, The degree of slope that should be designed
for the sides of cuts and fills depends on the erodibility of
the soil and its capacity to support close-growing
vegetation.

Recreation is becoming increasingly important in Henry
County. Potentially, all the soils of the county are suitable
for one or more kinds of recreational development. Some
soils on flood plains are well suited to some kinds of recrea-
tion because they generally occur in long, winding areas
along streams and are adjacent to scenie hills (fig. 9). Use
of these soils for homes, highways, and other nonfarm uses
is severely limited by flooding, and construction in these
areas may hold back the natural flow of floodwater. Among
the kinds of recreational facilities that can be developed in
some areas on flood plains are extensive play areas, Also
suitable are such intensive play areas as ball diamonds,
plenic areas, and tennis courts that are not used during the
normal period of flooding and are not subject to costly
damage by floodwater. Flooding can cause costly damage
to recreational facilities. A determination of flooding fre-
quency and duration in a local area is needed to properly
evaluate the limitations for recreational uses.

Athletic fields and other intensive play areas are fairly
small tracts used for baseball, football, tennis, volleyball,

Figure 9—This lake, used for recreation, was constructed in
Shoals silty ¢lay loam on a narrow flood plain.

badminton, and other sports. Because the areas must be
nearly level, considerable shaping may be needed. Con-
sequently, slopes of more than 2 percent are a limitation.
The texture of the surface layer, permeability, natural
drainage, and hazard of flooding are also important.

Parks and extensive play areas can be located on many
kinds of soil. Areas consisting of different kinds of soil
provide a variety of wildlife and natural vegetation, Con-
sidered in rating the soils for picknicking, related hik-
ing, nature study, and similar uses are degree of slope,
texture of the surface soil, natural drainage, and hazard
of flooding. Paths in picnic and play areas should be
constructed and maintained in a way that helps to control
erosion.

Campsites for tents and trailers should be located in
areas where the landscape is attractive, the trafficability
is good, and the productivity of grasses and trees is medium
or high. Soils in which the natural drainage is good or
moderately good have less severe limitations than wetter
soils. Level areas are better suited than sloping areas. Soils
that are firm when moist and nonsticky when wet are most
desirable. Among the soils most suitable for campsites are
those having a surface layer of loam, silt loam, very fine
sandy loam, fine sandy loam, and sandy loam.

Deep, well-drained, loamy soils that are nearly level
and slowly permeable have the fewest limitations for use
for sanitary land fills. Few soils, however, have this
combination of properties. Limitations that affect the use
of soils for sanitary land fills are slope, somewhat poor
to very poor natural drainage; clayey or sandy texture,
rapid permeability, and hazard of flooding. Sanitary
land fills present a hazard to underground water supplies
and nearby springs and streams unless they are developed
in soils that minimize this hazard.

For use as cemeteries, soils that have the fewest limi-
tations are deep, are well drained or moderately well
drained, and have slopes of less than 12 percent. Soils
that are somewhat poorly drained to very poorly drained
have a seasonally high water table that limits use for
cemeteries. Flooding also is a limitation to cemetery use.
If the water table is permanently lowered, limitations
are only slight or moderate on some soils. A clayey or
sandy surface layer is a limitation to the development of
a good grass cover.
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The installation and maintenance of utility lines is
affected by soil properties but is not rated in table 7.
Natural drainage, water table characteristics, and corro-
sion potential are among the outstanding properties af-
fecting utility lines. Corrosion potential of all the soils
in the county has been rated in table 5. The soil descrip-
tions and table 5 point out other properties important to
installation and maintenance problems. During the plan-
ning stages, routing of utility lines can be facilitated by
the soil survey. The establishment of and the control and
maintenance of vegetation on utility right-of-ways are
also related to soil properties.

Descriptions of the Soils

This section describes the soil series and mapping units
in Henry County. Each soil series is described in detail,
and then, briefly, each mapping unit in that series. Unless
it is specifically mentioned otherwise, it is to be assumed
that what is stated about the soil series holds true for
the mapping units in that series. Thus, to get full infor-
mation about any one mapping unit, it is necessary to
read both the description of the mapping unit and the
description of the soil series to which it belongs.

An important part of the description of each soil series
is the soil profile, that is, the sequence of layers from the
surface downward to rock or other underlying material.
Each series contains two descriptions of this profile. The
first is brief and in terms familiar to the layman. The
second is much more detailed and is for those who need
to make thorough and precise studies of soils. The profile
described in the series is representative for mapping units
in that series. If the profile of a given mapping unit is
different from the one described for the series, these dif-
ferences are stated in describing the mapping unit, or the
differences are apparent in the name of the mapping unit.
Color terms are for moist soil unless otherwise stated.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil series.
Gravel pits and Urban land, for example, do-not belong
to a soil series, but nevertheless, are listed in alphabetic
order with the soil series.

Following the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map. Listed at the end of each de-
scription of a mapping unit is the capability unit in
which the mapping unit has been placed. The page on
which each soil is described and the page for the descrip-
tion of each capability unit can be learned by referring
to the “Guide to Mapping Units” at the back of this
survey.

The acreage and proportionate extent of each mapping
unit are shown in table 8. Many of the terms used in
describing soils can be found in the Glossary, and more
detailed information about the terminology and methods
of soil mapping can be obtained from the Soil Survey
Manual (17).

Adrian Series

In the Adrian series are dark-colored, organic soils that
are very poorly drained. These soils consist of layers of

muck that are underlain by calcareous sandy material.
They occupy low depressional areas on the lake plain in
the northeastern part of Liberty Township and the north-
western part of Washington Township. The native vege-
tation on these soils was mixed hardwoods, and reeds,
sedges, and grasses common to bogs or marshy areas.

In a representative profile of an Adrian soil that is
cultivated, the surface layer is black muck to a depth of
22 inches. Below the muck is calcareous sand.

Adrian soils have moderately rapid permeability in the
muck layers and rapid permeability in the sandy layers.
They are seasonally saturated for long periods unless
they have been adequately drained. They have medium to
high available moisture capacity. The root zone is deep
in summer when the water table is low and in artificially
drained areas.

Adrian soils are used for cultivated crops in a few
places, but most areas are undrained and swampy. Culti-
vated areas have been artificially drained to improve plant
growth and to make fieldwork easier. _

Representative profile of Adrain muck, in a cultivated
field in Washington Township (W14NW1,SW1,NW1,
sec. 20, T. 6 N.,, R. 8 E.):

0al—0 to 8 inches, black (10YR 2/1) muck (sapric ma-
terial) ; moderate, medium, granular structure; very fria-
ble; many roots; neutral; abrupt, smooth boundary.

0a2—8 to 15 inches, black (10YR 2/1) muck (sapric mate-
rial) ; weak, fine and medium, subangular blocky structure;
very friable; many roots; neutral; clear, smooth bound-
ary.

0a3—15 to 22 inches, black (N 2/0) muck (sapric material) ;
moderate, coarse, angular blocky structure; friable ; many
roots ; neutral ; abrupt, smooth boundary.

ITC—22 to 50 inches, gray (10YR 5/1 to 6/1) fine sand; com-
mon, medium, distinct, brown (10YR 5/3) and yellowish-
_brown (10YR 5/4) mottles; single grain; loose; moder-
ately alkaline; calcareous.

The thickness of the muck ranges from 16 to 50 inches.
The thickness of the muck and the depth to carbonates gen-
erally are the same, but the Oa3 horizon can be mildly alka-
line. The muck layers range from strongly acid to mildly
alkaline. The dark-colored layers are black (10YR 2/1 to
N 2/0), very dark brown (10YR 2/2), or very dark gray
(10YR 3/1). The IIC horizon is commonly gray (10YR 5/1
to 6/1) or pale brown (10YR 6/3) and commonly is mottled
with brown (10YR 5/8) and yellowish brown (10YR 5/4 to
5(6). ‘This horizon generally is fine sand but ranges to loamy
fine sand or loamy sand.

Adrian soils differ from very poorly drained Warners soils
by having a IIC horizon that is sandy rather than marly.
They also have thicker upper layers that are higher in con-
tent of organic matter than those in Warners soils. They are
organic soils in contrast to Granby and other very poorly
drained soils in the county, which are mineral soils.

Adrian muck (Ad).—This nearly level soil is in swampy,
depressional areas that range from about 114 to 10 acres
in size.

Included with this soil in mapping are areas of Granby
loamy fine sand that are 1 to 5 acres in size. These areas
occur as a circular belt around the outside edge of the
muck pockets. Also included are areas of lighter colored
Tedrow soils, a few areas of Warners muck, and drained
areas where the muck is as thin as 13.inches.

Wetness is the major limitation. Many of the muck
pockets are difficult to drain for lack of suitable outlets
(fig. 10). Drained areas are subject to subsidence because
of oxidation of the muck. When the surface of the muck
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Soil Acres | Percent Soil Acres | Percent

Adrian muek. oo aaaa- 144 0. 1 || Nappanee silty clay loam, 2 to 6 percent slopes,

Arkport fine sand, 2 to 6 percent slopes........ 208 .1 .moderately eroded_______.________________ 281 .1

Arkport fine sand, 6 to 12 percent slopes.._.__ 107 ) QOakville fine sand, 2 to 12 percent slopes_.____ 746 .3

Clay pits. oo necmereemmaaaae 124 . 1 || Oshtemo sandy loam, 2 to 6 percent slopes____ 349 1

Cohoctah fine sandy loam________________._. 100 " Ottokee fine sand, 1 to 5 percent slopes. .._.__ 5,557 2.0

Colwood 10am _ oo 2,391 L9 |l Paulding elay. .o oo 642 .2

Colwood silt loam _ _ _ . oo 501 . 2 || Rawson sandy loam, 2 to 6 percent slopes_____ 106 )

Cutand fill land_ _ . . oo 581 . 2 || Rawson loam, 2 to 6 percent slopes___________ 129 .1

Del Rey loam, 0 to 2 percent slopes__.___.__. 521 . 2 || Rawson fine sandy loam, stratified substratum,

Del Rey silt loam, 0 to 2 percent slopes_..___. 701 .3 2 to 6 percent slopes_____ o _.__..... 85 O]

Digby fine sandy ioam, 0 to 2 percent slopes___{ 1,004 . 4 || Rimer loamy fine sand, 0 to 2 percent slopes___.| 2,564 .9

Digby loam, 0 to 2 percent slopes_ .. _._._...__. 1,463 . 6 || Rimer loamy fine sand, stratified substratum, ’

Fulton loam, 0 to 2 percent slopes____._..__.._. 2,088 .8 0to 2 percentslopes. .. _________ 1,792 .6

Fulton loam, 2 to 6 percent slopes_____.__.._. 291 . 1|} Roselms silty clay loam, 0 to 2 percent slopes__ 96 O]

Fulton silty clay loam, 0 to 2 percent slopes._.| 2,741 1.0 || Ross loam___ o ooo.- 547 .2

Fulton silty clay loam, 2 to 6 percent slopes. .. 481 . 2 || St. Clair silty clay loam, 2 to 6 percent slopes,

Fulton loam, sandy subsoil variant, 0 to 2 per- moderately eroded._ . _ .. __________________ 152 .1
cent 8lopes._ .- 226 . 1| St. Clair silty clay loam, 6 to 12 percent slopes,

Galen fine sand, 0 to 2 percent slopes_________ 129 .1 moderately eroded____ ________________.._. 258 .1

Galen fine sand, 2 to 6 percent slopes_____.... 1,073 . 4 || St. Clair silty clay, 6 to 12 percent slopes,

Genesee 108M. - _ e eeeen 372 .1 severely eroded._ . __ . _ oo __..... 272 .1

Gilford fine sandy loam _ - _____ . . .. 1. 0 || St. Clair silty clay, 12 to 18 percent slopes,

Granby loamy fine sand.___ 2.4 severely eroded.__ . _ . ________._. 438 .2

Gravel pits. - e O] St. Clair silty clay, 18 to 25 percent slopes,

Haney fine sandy loam, 0 to 2 percent slopes.__. 150 .1 severely eroded_ oo 113 O]

Haney fine sandy loam, 2 to 6 percent slopes. .. 160 .1 || 8t. Clair silty clay, 25 to 45 percent slopes, .2

Haney loam, 0 to 2 percent slopes____..__._.___ 394 .2 severely eroded. . _ . ____ . _o..____. 484

Haney loam, 2 to 6 percent slopes_._._._._.._ 233 . 1| Seward loamy fine sand, 2 to 6 percent slopes._. 785 .3

Haney and Rawson loams, 6 to 12 percent Seward loamy fine sand, 6 to 12 percent slopes. 108 ™
slopes_ _ . iiemeaan 92 O] Seward loamy fine sand, 12 to 18 percent

Haskins fine sandy loam, 0 to 2 percent slopes__| 2,403 .9 BlOPeS. - e eecieeee 55 O]

Haskins loam, 0 to 2 percent slopes.___.__..._. 5,148 1. 9 || Seward loamy fine sand, stratified substratum,

Haskins fine sandy loam, stratified substratum, 2 to 6 percent slopes_ ____ . __o_._... 451 .2
0 to 2 percent slopes_ - - amnoaoo- 2,221 . 8 i| Seward loamy fine sand, stratified substratum,

Hoytville clay loam____ . ______ 803 .3 6 to 12 percent slopes. . ______________. 118 )

Hoytville clay______ o aaao 142,654 53. 6 || Shinrock silt loam, sandy subsoil variant, 0 to

Hoytville clay, thin solum variant. . __.__.__ 166 M 2 percent slopes._ oo oo ieieaaa- 162 .1

Kibbie fine sandy loam, 0 to 2 percent slopes.. . 758 .3 || Shoalssilt loam _ _ .. ... 1,575 .6

Kibbie loam, 0 to 2 percent slopes_._....._._. 442 .2 |t Sloan silty clay loam____ ... __ . __.._ 1,975 .7

Latty elay_ .. _._... emmmmmeccemmameaa 3,137 1. 2 [} Spinks fine sand, 2 to 6 percent slopes__.__..__ 156 .1

Lenawee loam .. .o oo 353 . 1 || Spinks fine sand, 6 to 12 percent slopes.._._... 218 .1

Lenawee silty clay loam______________.___..__ 3,130 1. 2 || Spinks fine sand, 12 to 18 percent slopes....... 66 )

Lucas silty clay loam, 2 to 6 percent slopes, Tedrow loamy fine sand, 0 to 2 percent slopes__| 3,029 1.1
moderately eroded. .. __ . ___ ... 133 . 1{| Tedrow loamy fine sand, silty subsoil variant,

Lucas silty clay loam, 6 to 12 percent slopes, 0 to 2 percent slopes_ - oo oocaoa o 294 .1
moderately eroded_____ . __ ..., 173 .1|| Toledo silty clay loam_ ____________.__._._.. 3,984 1.5

Lucas silty clay, 6 to 12 percent slopes, Toledo silty €lay . o - o oc o oo 3,263 1.2
severelr eroded. . __ oo 373 . 1 || Tuscola loam, 2 to 6 percent slopes, moderately

Lucas silty clay, 12 to 45 percent slopes, eroded _ o e 153 .1
severely eroded.__. . ______ .. ... 481 . 2 || Tuscola loam, 6 to 12 percent slopes, moder-

Medway silt loam _ - . _ . ... 296 .1 ately eroded - - aaeaa-. 183 .1

Mermill loam _ .. 8,813 3.4 Urbanland._ __ . oo 285 .1

Mermill clay loam__________ . ________.____.. 4,287 1. 6 || Vaughnsville loam, 0 to 2 percent slopes._.__. 65 O]

Mermill loam, stratified substratum.___________ 3,216 1.2 || Wabasha silty elay_ - ... 563 .2

Millgrove loam ..o o oo oo 13,707 5. 1| Warners mucK._ - - oo mcmcmcecee 67 *)

Millgrove clay loam _ _ - _ e 853 . 3 || Wauseon fine sandy loam__________________ 140 .1

Nappanee loam, 0 to 2 percent slopes.......... 2,778 1. 0 || Wauseon loamy fine sand, stratified subsratum_ 78 O]

Nappanee loam, 2 to 6 percent slopes__.__..._. 240 .1 Waterand ponds. .. __.________ 398 .2

Nappanee silty clay loam, 0 to 2 percent slopes__| 11,183 4.2

Nappanee silty clay loam, 2 to 6 percent slopes. . 590 .2 Total - 266, 240 100. 0

! Less than 0. 1 percent.
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Figure 10—Undrained pocket of Adrian muck in Washington
Township.

is dry, it is subject to soil blowing and fire. Capability
unit IVw-1.

Arkport Series

The Arkport series consists of deep, gently sloping to
sloping, sandy soils that are well drained. These soils
formeg in thick sandy material on the crests and slopes
of dunes and ridges on the lake plain in Liberty and
Washington Townships.

In a representative profile of an Arkport soil that is
cultivated, the plow layer is dark grayish-brown fine
sand about 8 inches thick. The subsurface layer, to a
depth of 24 inches, is light yellowish-brown fine sand.
The subsoil layers are in thick bands, or lamellae, between
depths of 24 and 58 inches. They are strong brown in
contrast to layers above and below and are slightly more
clayey than the surface layer. The underlying material,
between depths of 58 to 75 inches, is calcareous fine sand.

Arkport soils have moderately rapid permeability.
They have low available moisture capacity and a deep
root zone. They are subject to severe soil blowing during
windy periods .if they are bare. Arkport soils can be
medium acid within the upper 2 feet.

Arkport soils are used mainly for cultivated crops
and woodland.

Representative profile of Arkport fine sand, 2 to 6 per-
cent slopes, along a roadeut in Washington Township
(SE14SE1,SE14NW1j sec. 19, T. 6 N., R. 8 E.) :

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2, 4/2
rubbed) fine sand; weak, fine, granular structure; loose;
many roots; some mixing with A2 horizon in lowermost
inch ; medium acid; abrupt, smooth boundary.

A21—S8 to 24 inches, light yellowish-brown (10YR 6/4) fine
sand; single grain; loose; many roots; few, fine, yellow-
ish-brown (10YR 5/6) spots of iron oxide; slightly acid;
abrupt, wavy boundary.

B21t—24 to 29 inches, strong-brown (7.5YR &§/6) fine sandy
loam; moderate, medium, subangular blocky structure;
friable; common roots; thin, patchy, dark-brown (7.5YR
4/4) clay films on vertical ped faces; medium acid;
abrupt, wavy boundary.

A22-—29 to 34 inches, light yellowish-brown (10YR 6/4) fine
sand; single grain; loose; few roots; ecommon, fine,

strong-brown (7.6YR G5/8) spots of iron oxide; some
nodules of dark-brown (7.5YR 4/4) fine sandy loam secat-
tered- within horizon; slightly acid; abrupt, wavy bound-
dary.

B22t—34 to 51 inches, strong-brown (7.5YR 5/6) fine sandy
loam; moderate, medium, subangular blocky structure;
firm ; few roots; thin, patchy, dark-brown clay films, pri-
marily on vertical ped faces, very patchy on horizontal ped
faces; horizon contains pockets of light yellowish-brown
(10YR 6/4) fine sand about 11 inches thick and 8 to 15
inches wide; sand in the pockets is single grain and loose;
slightly acid ; gradual, smooth boundary.

B23t—51 to 58 inches, strong-brown (7.5YR 5/6) filne sandy
loam; moderate, medinm, subangular blocky structure;
friable; few roots; thin, patchy, dark-brown (7.5YR
4/4) clay films on vertical ped faces, very patchy on
horizontal faces; neutral; abrupt, wavy boundary.

C—58 to 75 inches, olive-yellow (2.5Y 6/8) fine sand; com-
mon, medium, brownish-yellow (10YR 6/6) and light-
gray (10YR 7/2) mottles; single grain; loose; mildly
alkaline; calcareous.

The thickness of the solum, and commonly the depth to
carbonates, ranges from about 44 to 65 inches, but in some
places the depth to carbonates is 1 foot to 2 feet below the
solum.

The Ap horizon is 3 to 8 inches thick, depending on soil
loss through soil blowing., The Ap horizon generally is dark
grayish brown (10¥YR 4/2) or brown (10YR 4/3). The A2
horizon is light yellowish brown (10YR 6/4), brownish yellow
(10YR 6/6), or yellowish brown (10YR 5/8). The texture of
the A2 horizon is commonly fine sand, but it ranges to loamy
fine sand.

The B2t horizon generally is strong brown (7.5YR 5/6 and
75YR 5/8), but in some places it ranges to dark brown
(7.5YR 4/4). The dominant texture is fine sandy loam, but
in some places there are layers of loamy fine sand or light
sandy clay loam. The B2t horizon occurs either as a con-
tinuous layer ranging from about 10 to 34 inches in thickness
or as a horizon that has common pockets of sand, or in some
places it occurs as several bands or lamella 4 to 10 inches
in thickness.

The C horizon is commonly light brownish gray (2.5Y 6/2),
light yellowish brown (2.5Y 6/4), or pale brown (10YR 6/3),
but it ranges to olive yellow (2.5Y 6/6) or light olive brown
(2.6Y 5/4). This horizon generally is fine sand, but layers
of loamy fine sand, loamy sand, and medium sand occur in
some places.

Arkport soils are the well drained members of a drainage
sequence that includes the moderately well drained Galen
goils. They are adjacent to these soils in many places. They
are commonly adjacent to somewhat poorly drained Tedrow
soils and very poorly drained Granby soils. In some places
they are adjacent to Spinks, Oakville, and Ottokee soils.
Arkport soils are similar to those soils in some properties,
but they have thicker Bt layers.

Arkport fine sand, 2 to 6 percent slopes (ArB}.—This
soil occupies sand ridges or dunes. A profile of this soil
is described as representative for the series. This soil is
slightly less droughty than the more sloping Arkport soil.
Partly because of soil losses through soil blowing, the con-
tent of organic matter is low.

Included with this soil in mapping are some areas of
slightly wetter, less sloping Ottokee and Galen soils and
small areas of the more droughty Oakville soils.

A moderate hazard of ercsion is the major limitation
to farming, but droughtiness is almost as severe a limita-
tion. Soil blowing is a hazard during periods of high
winds. Droughtiness and moderately rapid permeability
are limitations for some nonfarm uses. Capability unit
ITe-2.

Arkport fine sand, 6 to 12 percent slopes (ArC).—This
sloping soil is on sand ridges or dunes. It generally is
more droughty than Arkport fine sand, 2 to 6 percent
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slopes. Partly because of soil losses through soil blowing,
the content of organic matter is low.

Included with this soil in mapping are small areas of
Oakville soils, small areas of gently sloping Arkport soils,
and a few areas of soils that have slopes of more than 12
percent.

A severe hazard of erosion is the major limitation to
farming, but droughtiness is almost as severe a limita-
tion. Soil blowing 1s severe during periods of high winds
if the soil is not protected by a thick plant cover. Slope,
moderately rapid permeability, and droughtiness are limi-
tations for some nonfarm uses. Capability unit I1Te-3.

Clay Pits

Clay pits (Ca) is a miscellaneous land type made up of
excavated areas from which the soil material has been
removed to manufacture clay tile. The surface layer and
subsoil of the original soils have been removed. Some of
the pits are no longer used, but others are being enlarged
as clay is removed. Capability unit not assigned.

Cohoctah Series

The Cohoctah series consists of nearly level, dark-colored
soils that are very poorly drained. These soils formed in
alluvium on the ﬂ}(,)od plain along Dry Creek in the north-
ern part of Liberty Township. They are flooded during
periods of high water. Flooding occurs mainly during
winter, but it also occurs at other times of the year.

In a representative profile of a Cohoctah soil that is
cultivated, the plow layer is very dark gray fine sandy
loam about 11 inches thick. The subsoil, between depths
of 11 and 44 inches, is gray or dark-gray fine sandy loam.
Grayish-brown and gray mottles ingicate that the soil is
seasonally saturated. The underlying material, below a
depgh of 44 inches, consists of strata of loamy sand and
sand.

Cohoctah soils have moderately rapid permeability.
They are saturated during winter and spring. They have
a deep root zone in summer when the water table is low
and in drained areas. Cohoctah soils have medium avail-
able moisture capacity and are mostly neutral to mildly
alkaline in the root zone.

Most of the acreage of Cohoctah soils is used for such
cultivated crops as corn and soybeans. The remaining
acreage is either wooded or in pasture.

Representative profile of Cohoctah fine sandy loam, in
a cultivated field in Liberty Township (SE1,SE1,SW1,
NE1; sec.23,T.6 N,R.TE.) :

Ap—0 to 11 inches, very dark gray (10YR 3/1) and very
dark grayish-brown (10YR 3/2 rubbed) fine sandy loam;
weak, medium, subangular blocky structure parting to
weak, fine granular structure; friable; common roots;
neutral ; abrupt, smooth boundary.

B21g—11 to 16 inches, gray (10YR 5/1) fine sandy loam;
common, medium, distinct, brown (7.5YR 4/2) mottles;
weak, thick, platy structure parting to weak, fine, sub-
angular blocky structure; friable; common roots; ped
surfaces are dark gray (10YR 4/1) and have common,
medium, distinet, grayish-brown (10YR 3/2) fillings in
root channels ; neutral ; gradual, wavy boundary.

B22g—16 to 27 inches, dark-gray (10YR 4/1) fine sandy
loam; common, fine, faint, gray (5Y 5/1) and brown
(7.5YR 4/2) mottles; weak, coarse, subangular blocky
structure parting to weak, fine, subangular blocky struc-

ture; friable; few roots; thin strata of pale-brown (10YR
6/3) loamy sand at a depth of 23 to 24 inches; neutral;
gradual, wavy boundary.

B23g—27 to 37 inches, gray (10YR 5/1) fine sandy loam;
common, medium, distinet, light brownish-gray (10YR 6/2)
mottles; weak, medium, subangular blocky structure; fri-
able; few roots; ped surfaces are dark gray (10YR 4/1)
and have common, fine, distinct, light-gray (10YR 6/1)
and dark-brown (7.5YR 3/2) mottles; mildly alkaline;
gradual, wavy boundary.

B24g—37 to 44 inches, gray (10YR 5/1) fine sandy loam;
common, medium, distinct, grayish-brown (2.5Y 5/2) and

dark yellowish-brown (10YR 4/4) mottles; weak, medi-
um, subangular blocky structure; friable; few roots; ped
surfaces are dark gray (10YR 4/1) and have common,
medium, distinct, gray (N 5/0) mottles and dark-brown
(7.5YR 3/2) oxide stains; mildly alkaline; abrupt, wavy
boundary.

Clg—44 to 62 inches, gray (N 5/0) loam sand; common,
fine, faint, light olive-brown (2.5Y 5/4) mottles and few,
medium, distinet, yellowish-brown (10YR 5/6) mottles;
gingle grain; very friable; mildly alkaline; clear, smooth
boundary.

C2g—62 to 71 inches, gray (10YR 5/1) sand; common, medium,
distinct, grayish-brown (2.5 Y 5/2) mottles; single grain;
loose ; mildly alkaline.

The thickness of the solum ranges from 34 to 56 inches, but
it most commonly is 86 to 48 inches. The upper 1 or 2 feet of
the C horizon generally is noncalcareous but in some places
is slightly calcareous.

The dark-colored Ap horizon is more than 10 inches thick
and generally ranges from 10 to 12 inches in thickness. This
horizon is commonly very dark gray (10YR 3/1), but it is
very dark grayish brown (10YR 3/2) and very dark brown
(10YR 2/2) in places. The Ap horizon is fine sandy loam or
loam. It contains a significant content of very fine sand.

The B horizon is gray (10YR 5/1) and dark gray (10YR
4/1) mottled with brown (10YR 4/3 or 7.5YR 4/2), light
brownish gray (10YR 6/2 or 2.5Y 6/2), and grayish brown
(2.5Y 5/2). The B horizon is fine sandy loam that has some
lenses of slightly finer texture.

Colors in the C horizon have a hue of 10YR, value of 4 or
8, and chroma of 1 or 2. The C horizon is loamy sand to sand.
Layers or lenses of loamy fine sand and light fine sandy l16am
occur in some places.

iCohoctah soils are similar to Gilford soils, but they formed
in areas subject to flooding. They are coarser textured through-
‘out than Sloan and Wabasha soils.

Cohoctah fine sandy loam (Ch).—This nearly level soil
is in fairly wide, elongated strips on the flood plain of
Dry Creek. The soil is easy to till. The surface layer dries
readily 'when the water table recedes late in spring or
early in summer.

Included with this soil in mapping are small areas of
more sandy soils that are commonly very droughty in
summer. This Cohoctah soil is bounded by areas of soils
that have slopes of 2 to 12 percent, which are on the
valley walls, and it commonly receives runoff from these
sloping soils.

A hazard of flooding and very poor natural drainage
are the major limitations that affect both farming and
nonfarm uses. Spring tillage and planting are commonly
delayed because of seasonal rwetness, but summer crops
can be grown safely in most years. Capability unit IITw-1.

Colwood Series

The Colwood series consists of deep, nearly level, dark-
colored soils that are very poorly drained. These soils
formed in loamy material that has a high content of silt
and very fine sand. They are underlain by stratified silt
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and fine sand. Colwood soils are in broad upland areas,
mainly in Liberty Township.

In a representative profile of a Colwood soil that is
cultivated, the plow layer is very dark grayish-brown
loam about 11 inches thick. The subsoil, between depths
of 11-and 42 inches, is gray and contains many yellowish-
brown mottles. It is loam and light clay loam and has
about the same content of clay as the surface layer. The
underlying material, between depths of 42 inches and 65
inches or more, is calcareous, stratified silt and fine sand.

Colwood soils have moderate permeability in both the
subsoil and the underlying stratified material. They are
saturated for long periods in winter and early in spring.
They have high available moisture capacity, and the root
zone is deep where the soil is artificially drained or when
the water table is low in summer.

Most of the acreage of Colwood soils has been arti-
ficially drained to improve plant growth and to make
fieldwork easier, and it is used for cultivated crops.

Representative profile of Colwood loam, in a cultivated
field in Liberty Township (SW14SW1,SW1,SW1, sec.
29, T.6 N, R. T E.):

Ap-—0 to 11 inches, very dark grayish-brown (10YR 8/2)
loam; weak, fine, subangular blocky structure parting
to moderate, medium, granular structure; friable; many
roots ; neutral ; gradual, smooth boundary.

B21g—11 to 15 inches, gray (5Y 6/1) heavy loam; many,
fine, distinct, light yellowish-brown (10YR 6/4) and
strong-brown (7.5YR 5/6) mottles; weak, medium, angu-
lar blocky structure parting to moderate, fine, angular
blocky structure; friable; many roots; many, medium,
grayish-brown (10YR 5/2) mottles on ped surfaces; neu-
tral ; clear, smooth boundary.

B22g—15 to 22 inches, gray (5Y 6/1) loam; many, fine, dis-
tinct, vellowish-brown (10YR 5/6) mottles; weak, medi-
um, prismatic structure parting to moderate, medium,
angular blocky structure; common roots; friable; many,
medium, grayish-brown (2.5Y 5/2) mottles on ped sur-
faces; 2-inch grayish-brown (10YR 5/2) krotovinas ex-
tending into the next lower horizon; neutral; clear,
smooth boundary. X

B23g—22 to 31 inches, gray (5Y 6/1) light clay loam; many,
fine, distinct, yellowish-brown (10YR 5/6) and strong-
brown (7.5YR 5/6) mottles: weak, medium, prismatic
structure parting to moderate, medium and coarse, an-
gular blocky structure; firm; few roots; many, medium,
grayish-brown (10YR ©5/2) krotovinas extending into
next lower horizon; common to many earthworm casts;
neutral ; gradual, smooth boundary.

1B3g—31 to 42 inches, gray (5Y 6/1) loam; many, fine and
medium, distinct, yellowish-brown (10YR §&/6) and
strong-brown (7.5YR 5/6) mottles; weak, medium, pris-
matic structure parting to weak, medium and coarse,
subangular blocky structure; friable; few roots; many,
medium, grayish-brown (2.5Y 5/2) mottles on ped sur-
faces; mildly alkaline and a few calcareous zones; grad-
ual, wavy boundary.

Clg—42 to 48-inches, gray (5Y 6/1) loam; many, coarse,. dis-
tinet, . light olive-brown (2.5Y 5/4) and yellowish-brown
(10YR 5/6) mottles; massive but has some vertical
cleavages ; friable; common, medium, grayish-brown (2.5Y
5/2) mottles on vertical cleavages; moderately alkaline;
caleareous: gradual, clear houndary.

C2—-48 to 65 inches, yellowish-brown (10YR 5/4), stratified
silt and very fine sand; many, coarse, gray (5Y 6/1)
and light olive-brown (2.5Y 5/4) mottles; weak, medium
and thick, platy structure: friable: moderately alkaline;
calcareous.

The thickness of the solum, and commonly the depth to
carbonates, ranges from 38 to 50 inches. In some places
several inches of the upper part of the C horizon are mildly
alkaline and noncalcareous. :

The dark-colored Ap horizon is more than 10 inches thick

and generally ranges from 10 to 12 inches in thickness, It
is commonly very dark grayish brown (10YR 3/2) but ranges
to very dark gray (10YR 8/1) and in some places to very
dark brown (10YR 2/2). The texture is loam, fine sandy loam,
or silt loam, but only loam and silt loam were mapped in

this county.

The B horizon generally is commonly gray (10YR 5/1 or
5Y 5/1 or BY 6/1) but ranges to grayish brown (10YR 5/2)
and . light brownish gray (10YR 6/2). Mottling is distinet,
yellowish brown (10YR 5/4 and 10YR 5/6), grayish brown
(2.5Y 5/2), pale brown (10YR 6/3), light yellowish brown
(10YR 6/4), and strong-brown (7.5YR 5/6), The B horizon
is commonly loam, but it is heayy fine sandy loam, light
silty eclay loam, or heavy silt loam in some places.

The C horizon is commonly gray (10YR 6/1) or grayish
brown (10YR 5/2), but it ranges to yellowish brown (10YR
5/4 and 10YR 5/6), light yellowish brown (10YR 6/4), or
gray (5Y 6/1) in some places. The C horizon is silt, silt loam,
and fine or very fine sand.

Colwood soils are the very poorly drained members of a
drainage sequence that includes the moderately well drained
Tuscola soils and the somewhat poorly drained Kibbie soils.
They are adjacent to those soils in some areas. They are
commonly adjacent to Lenawee soils, but they are less clayey
in the B horizon than those soils. In contrast to the very
poorly drained Mermill soils, the Colwood soils lack a B
horizon of clay accumulation, They lack the medium and
coarse sand content that is characteristic in Gilford and
Granby soils, Colwood soils contain more silt and fine sand
and lack a Bt horizon in contrast to Millgrove soils.

Colwood loam (Cn).—This nearly level soil is in broad
areas on uplands. A profile of this soil is described as
representative for the series. This soil is easier to till than
Colwood silt loam and is less likely to be cloddy if
plowed when wet.

Included with this soil in mapping are areas of a Col-
wood soil that has a fine sandy loam surface layer and
some areas of Colwood loam that has a thinner dark-
colored surface layer than is typical. Also included are
small areas, 14 acre to 2 acres in size, of lighter colored,
somewhat poorly drained Kibbie soils. These included
Kibbie soils are on low rises most commonly near drain-
ageways. Small areas of somewhat poorly drained, lighter
colored Rimer soils.also are included, but they are less
common than the inclusions of Kibbie soils. These lighter
colored Rimer soils are readily seen in plowed areas.

A seasonally high water table is the major limitation
that affects most uses of this Colwood soil. It delays
planting in spring unless the soil is drained. Very poor
natural drainage is a limitation to most nonfarm uses.
Capability unit ITw-3.

Colwood silt loam (Co).—This nearly level soil is in
broad areas on uplands. It is adjacent to Lenawee soils
in many places. This soil generally has more clay in the
subsoil than Colwood loam, and it has a greater tendency
to crust than that more sandy soil.

Included with this soil in mapping are small areas,
14 acre to 2 acres in size, of lighter colored, somewhat
poorly drained Kibbie soils. These inclusions are on low
rises that are common near drainageways. Also included
are small areas of somewhat poorly drained, lighter
colored Del Rey soils on low rises. These inclusions of
lighter colored soils are easy to see in plowed fields. In
addition, there are included areas of Colwood silt loam
that has a thinner dark-colored surface layer than is
typical.

A seasonally high water table and very poor natural
drainage are the major limitations that affect farming
and nonfarm uses. Capability unit ITw-3.
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Cut and Fill Land

Cut and fill land (Cu) is a miscellaneous land type that
consists of areas where the soil material has been leveled,
moved, or removed; or areas where earth, trash, or both
have been dumped. The soil material in many of these
areas is a mixture of parent material and the original
surface layer and subsoil. Some leveled and graded areas
are used for cultivated crops. This land type varies
greatly in its potential for farming. Capability unit not
assigned.

Del Rey Series

The Del Rey series consists of nearly level, deep, some-
what poorly drained soils. These soils formed in medium-
textured and moderately fine textured lacustrine sedi-
ment. They are on uplands, mainly in the southern part
of Liberty Township and the northern part of Flatrock
and Harrison Townships.

In a representative profile of a Del Rey soil that is

cultivated, the plow layer is dark grayish-brown silt
loam about 9 inches thick. The subsoil, between depths of
9 and 34 inches, is yellowish-brown, dark yellowish-
brown, light brownish-gray, and gray silty clay loam.
It is more firm and has a higher content of clay than the
surface layer. The underlying material, between depths
of 34 and 60 inches, consists of layers of silty clay loam,
silt loam, and clay loam.
. Del Rey soils have slow permeability in the subsoil and
in the underlying stratified material. They are saturated
for significant periods in winter and spring. Artificial
drainage helps to lower the water table, and this allows
the soils to dry out and warm up earlier in spring. Del
Rey soils have high available moisture capacity and a
root zone that is deep where the soil is drained or when
the water table is low in summer. They are medium acid
or strongly acid within the upper 24 inches.

Most of the acreage of Del Rey soils have been arti-
ficially drained to improve plant growth and to make
fieldwork easier.

Representative profile of Del Rey silt loam, 0 to 2 per-
cent slopes in a cultivated field in Liberty Township
(NEY,NE1NE1,SW1, sec.7,T.5N.,R.TE.) :

Apl—0 to 6 inches, dark grayish-brown (10YR 4/2) silt
loam; weak, cnarse, subangular blocky structure parting
to moderate, medium, granular structure; friable; com-
mon roots; slightly acid; abrupt, smooth boundary.

Ap2—6 to 9 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, thick, platy structure parting to weak, thin,
platy structure; friable; common roots; few, fine, dis-
tinet, dark-brown (7.5YR 4/4) iron stains on horizontal
surfaces of plates; slightly acid; abrupt, smooth bound-

ary.

Bltg--9 to 12 inches, yellowish-brown (10YR 5/6) silty clay
loam; common, fine, faint, light brownish-gray (2.5Y
6/2) and light olive-gray (5Y 6/2) mottles; moderate,
thick, platy structure in upper 2 inches, moderate, fine,
angular blocky structure below; firm; common roots;
few, fine, distinct, dark-brown (7.5YR 4/4) iron stains
on horizontal surfaces of plates; thin, patchy, brown
(10YR 5/8) silt coatings and thin, patchy clay films on
peds; medium aecid; clear, smooth boundary.

B2tg—13 to 25 inches, dark yellowish-brown (10YR 4/4) and
yellowish-brown (10YR 5/4) heavy silty clay loam: com-
mon, fine, distinct, light olive-gray (5Y 6/2) and light
brownish-gray (2.5Y 6/2) mottles; moderate, coarse, sub-
angular blocky structure parting to moderate, medium,

angular blocky structure; firm; common roots; thin, con-
tinuous, grayish-brown (2,6Y 5/2) clay films on vertical
ped surfaces, patchy on horizontal faces; common, fine,
black (5YR 2/1) oxide concretions; neutral; clear, wavy
boundary.

B3tg—25 to 34 inches, light brownish-gray (2.5Y 6/2) and
gray (5Y 6/1) silty clay loam; many, medium, distinct,
vellowish-brown (10YR 5/6) mottles; weak, medium,
subangular blocky structure; friable; few roots; thin,
very patchy, grayish-brown (2.6Y 5/2) clay films on
vertical ped surfaces; common, light brownish-gray
(10YR 6/2) ped coatings; mildly alkaline; abrupt,
smooth boundary.

Clg—34 to 42 inches, light brownish-gray (2.5Y 6/2) and
gray (5Y 6/1) siity clay loam; many, medium, distinct,
yellowish-brown (10YR 5/6) mottles; weak, fine, sub-
angular blocky structure; firm; few grayish-brown (2.5Y
5/2) clay films in old root channels; moderately alka-
line; calcareous; gradual, wavy boundary.

C2-—42 to 60 inches, brown (10YR 5/3), stratified silty clay
loam, clay loam, and silt loam; weak, medium and thick,
platy structure; firm; thin horizontal layers, 2 to § milli-
meters thick, highly mottled with pinkish gray (5YR
7/2), light gray (10YR 7/2), and light greenish gray
(8GY /1), occur every 3 to § inches; moderately alka-
line; calcareous.

The thickness of the solum, and commonly the depth to
carbonates, ranges from 28 to 44 inches. In some places the
solum extends several inches into the calcareous horizon.

The Ap horizon is commonly 8 inches thick, but its thick-
ness ranges from 6 to 10 inches. The colors generally are
dark grayish brown (10YR 4/2), but they are grayish brown
(10YR 5/2) or dark gray (10YR 4/1) in places. The A
horizon is silt loam or loam. An A2 horizon occurs in un-
disturbed soils.

The B horizon generally is dark yellowish brown (10YR
4/4), brown (10YR 4/3), and grayish brown (10YR 5/2),
but it ranges to yellowish brown (10YR 5/4, 5/6) and gray
(10YR 6/1). Hues of 2.5Y and 5Y, a value of 6, and a chroma
of 1 or 2 are not uncommon in the lower part of the B
horizon. Mottling is distinct, light brownish gray (2.5Y 6/2),
light olive gray (5Y 6/2), and yellowish brown (10YR 5/4,
5/6). I’ed coatings generally are darker; they are grayish
brown or dark grayish brown. The B horizon generally is
silty clay loam or silty clay, but thin layers of fine sand
occur in some places. :

The C horizon commonly is light brownish gray (2.5Y 6/2),
gray (5Y 6/1), grayish brown (10YR 5/2), or brown (10YR
5/3), but it ranges to dark grayish brown (10YR 4/2) or
brown (10YR 4/3). The texture is silty clay loam and clay
loam. Thin layers of silt loam and fine sand occur in some
places.

Del Rey soils are the somewhat poorly drained members
of a drainage sequence that includes the very poorly drained
Lenawee soils, They are adjacent to those darker colored
soils in many places. The Del Rey soils have a higher con-
tent of clay in the B and C horizons than the Kibbie soils.
They are similar to Fulton and Nappanee soils, but they have
a higher content of sand in the B horizon than Fulton soils
and a lower content of clay in the B horizon than Nappanee

soils.

Del Rey loam, 0 to 2 percent slopes (DeA).—This soil
is in elongated strips that commonly parallel drainage-
ways on uplands and on some breaks along the Maumee
River. The surface layer is less susceptible to crusting
than that of Del Rey silt loam.

Included with this soil in mapping are small areas, 14
acre to 2 acres in size, of Fulton soils and small areas of
gently sloping Del Rey loam.

Seasonal wetness is the major limitation to farming.
A hazard of erosion and wetness are limitations in the
included areas of gently sloping soils. Seasonal wetness
and slow permeability are limitations for many nonfarm
uses. Capability unit ITw-6.
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Del Rey silt loam, 0 to 2 percent slopes (DfA).—This
soil is in somewhat elongated strips that parallel drain-
ageways on uplands. A profile of this soil is described as
representative for the series. The surface layer of this
soil has a tendency to crust after heavy rains, and this
tends to have an adverse affect on stands of seedlings.

Included with this soil in mapping are a few areas of
soils that have a silty clay loam surface layer and areas
of gently sloping Del Rey soils. Also included are some
small areas, 15 acre to.3 acres in size, of somewhat poorly
drained Fulton soils.

Seasonal wetness is the major limitation to the use of
this soil for farming. A hazard of erosion and wetness
are limitations in a %ew included areas of gently sloping
soils. Seasonal wetness and slow permeability are limita-
tions for many nonfarm uses. Capability unit IIw-6.

Digby Series

The Digby series consists of deep, nearly level, some-
what poorly drained soils in areas on uplands, mainly in
the northern part of the county. These soils formed in
loamy material on beach ridges, outwash plains, and
stream terraces.

In a representative profile of a Digby soil that is culti-
vated, the plow layer is dark grayish-brown fine sandy
loam about 9 inches thick. The upper part of the subsoil,
between depths of 9 and 32 inches, is dark yellowish-
brown sandy clay loam. It has a higher content of cla
than the surface layer. The lower part of the subsoil,
between depths of 32 and 37 inches, is dark-brown sandy
clay loam. The underlying material, between depths of
37 and 50 inches, is calcareous sand and gravel.

Digby soils have moderate permeability in the subsoil
and rapid permeability in the underlying sand and gravel.
They have a seasonally high water table and medium
available moisture capacity. The root zone is deep in sum-
mer when the water table is low, and it is slightly acid to
strongly acid.

Most areas of Digby soils are used for cultivated crops.
Most of the acreage of these soils have been artificially
drained to improve plant growth and to make fieldwork
easier.

Representative profile of Digby fine sandy loam, 0 to 2
percent slopes, in a cultivated field in Napoleon Town-
ship (sec. 24, T.5 N.,,R6E.) :

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) fine sandy
loam; weak, fine, subangular blocky structure parting
to moderate, fine granular structure; friable; many
roots; common fine pebbles; slightly acid; clear, smooth
boundary.

B1—9 to 18 inches, dark yellowish-brown (10YR 4/4) light
sandy clay loam; common, faint, yellowish-brown (10YR
65/6), light olive-brown (2.5YR 5/4), and dark-brown
(7.5YR 4/4) mottles; weak, medium, subangular blocky
structure parting to weak, fine, subangular blocky struc-
ture; friable; many roots; common fine pebbles; dark
grayish-brown (10YR 4/2) coatings on root channels and
earthworm channels: many, medium, grayish-brown
(10YR 5/2) mottles on ped faces; slightly acid; abrupt,
smooth boundary.

B21t—18 to 23 inches, dark yellowish-brown (10YR 4/4)
heavy sandy clay loam; common, fine, distinet, light
olive-brown (2.5Y 5/4) and yellowish-brown (10YR 5/6)
mottles ; moderate, coarse, angular blocky structure part-
ing to moderate, medium and fine, subangular blocky
structure; firm; few roots; thin, continuous, grayish-

brown (10YR 5/2) clay films on peds; common fine
pebbles; neutral; clear, wavy boundary.

B22t—23 to 32 inches, dark yellowish-brown (10YR 4/4)
heavy sandy clay loam; many, fine, distinct, grayish-
brown (2.5Y 5/2), light brownish-gray (10YR 6/2), and
yellowish-brown (10YR 5/6) mottles; moderate, coarse,
subangular blocky structure; friable; few roots; common
fine pebbles; continuous, grayish-brown (10YR 5/2) ped
coatings; thin patchy clay films, mostly on vertical ped
surfaces; few black (N 2/0) oxide concretions; mod-
erately alkaline; gradual, wavy boundary.

B3—32 to 37 inches, dark-brown (10YR 4/8) heavy sandy
clay loam; many, fine, distinect, yellowish-brown (10YR
5/6) and light brownish-gray (2.5Y 6/2) mottles; weak,
fine, subangular blocky structure; friable; few roots; few
small shells; thin, very patchy, brown (10YR 5/8) clay
films, mostly on vertical ped surfaces; moderately alka-
line; calcareous; abrupt, smooth boundary.

TIC—37 to 50 inches, yellowish-brown (10YR 5/4) sand and
gravel ; many, fine, distinct, yellowish-brown (10YR 5/6)
and grayish-brown (2.6Y 5/2) mottles; single grain;
loose ; matrix color is olive gray (5Y 5/2) below a depth
of 44 inches; moderately alkaline; calcareous.

The thickness of the solum, and commonly the depth to
carbonates, ranges from 25 to 40 inches. In some places the
lower few inches of the solum is caleareous. The content
of gravel in the solum ranges from 2 to 20 percent. Digby
soils that contain pebbles or gravel occur mainly on the beach
ridges or on stream terraces. The soils on outwash plains or
along tributaries commonly contain little or no gravel.

The Ap horizon is commonly 8 inches thick, but its thick-
ness ranges from 7 to 11 inches. The horizon generally is
dark grayish .brown (10YR 4/2) or dark gray (10YR 4/1).
An A2 horizon is present in some places. The B horizon gen-
erally is yellowish brown (10YR 5/4) and dark yellowish
brown (10YR 4/4), but it ranges to dark brown (10YR 4/3)
and grayish brown (10YR 5/2). A chroma of 2 is dominant
on ped faces. The B horizon is loam, sandy clay loam, or
light clay loam, but fine sandy loam commonly occurs in in-
dividual subhorizons. Some areas of Digby soils contain 14-
to 1-inch seams of silty clay.

The C horizon is commonly grayish brown (10YR 5/2),
light brownish gray (10YR 6/2), or yellowish brown (10YR
5/4). It generally is moderately alkaline and caleareous.
The C horizon is sandy or gravelly and contains variable
amounts of finer material. Contrasting finer textured lau-
custrine or till material is at a depth below 40 inches.

Digby soils are the somewhat poorly drained members of
a drainage sequence that includes the moderately well drained
Haney soils and the very poorly drained Millgrove soils. They
are commonly adjacent to dark-colored, very poorly drained
Millgrove, Mermill, and Hoytville soils. They are adjacent
to Haney soils on beach ridges and on stream terraces. The
Digby soils differ from Haskins soils by lacking a finer-tex-
tured, underlying C horizon within a depth of 40 inches.
They have a lower content of fine sand and silt in the B and
C horizon than somewhat poorly drained Kibbie soils.

Digby fine sandy loam, 0 to 2 percent slopes (DuA}.—
This soil is in small areas on uplands and on low knolls.
Also, in some places it is in strips parallel to drainage-
ways. A profile of this soil is described as representative
for the series. It has a slightly lower available moisture
capacity than Digby loam, and it is easy to till.

Included with ths soil in mapping are some small areas
of Haskins soils and some small areas of soil that have
slopes of more than 2 percent and areas of soils that
have a sandy loam surface layer.

Seasonal wetness is a moderate limitation to farming
and for many nonfarm uses. Capability unit IIw-6.

Digby loam, 0 to 2 percent slopes {DyA).—This soil is
in strips and on low knolls on uplands. It also is in strips
along some drainageways and, less commonly, on beach
ridges. It generally is slightly finer textured throughout
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than Digby fine sandy loam. It has a slightly higher
available moisture capacity than that soil, and its surface
layer tends to be less droughty.

Included with this soil in mapping are small areas of
Haskins soils and some small areas of soils that have
slopes of more than 2 percent. Also included are areas
of poorly drained Millgrove, Mermill, and Hoytville
soils in slight depressions and in level spots. )

Seasonal wetness is a moderate limitation to farming
and for many nonfarm uses. Capability unit IIw-6.

TFulton Series

The Fulton series consists of deep, nearly level to gently
sloping, somewhat poorly drained soils on uplands. These
soils formed in lacustrine material that has a high con-
tent of clay. )

In a representative profile of a Fulton soil in a pasture,
the surface layer is dark grayish-brown silty clay loam
about 4 inches thick. Between depths of 4 and 9 inches
is a layer of brown silty clay loam. The subsoil, between
depths of 9 and 82 inches, is dark grayish-brown and
dark-brown silty clay that is mottled with dark yellow-
ish brown, yellowish brown, and light brownish gray.
The underlying material, to a depth of 60 inches, con-
sists of strata of calcareous silty clay, clay, and silt.

Fulton soils have slow permeability and medium avail-
able moisture capacity. They are saturated for significant
periods in winter and spring and dry out slowly unless
they have been artificially drained. The root zone 1s deep
in summer when the water table is low, but root growth
may be restricted in the clayey subsoil. The upper 24
inches is medium acid to neutral.

Fulton soils are used mainly for cultivated crops. Many

acres have been artificially drained to improve plant

growth and to make fieldwork easier.

Representative profile of Fulton silty clay loam, 0 to
9 percent slopes, in a permanent pasture in ‘Washington
Township (SE%4SW1,SE1,NEY, sec. 6, T. 5 N, R. 8
E.):

A1—O0 to 4 inches, dark grayish-brown (10YR 4/2) silty clay

loan: moderate, fine, granular structure; firm; many
roots ; neutral ; clear, wavy boundary.

A2—4 to 9 inches, brown (10YR 4/3) silty clay loam; com-

mon, medium, faint, light brownish-gray (10YR 6/2) and
yellowish-brown (10YR 5/6) mottles; weak, fine, sub-
angular blocky structure; firm; few roots; slightly acid;
gradual, wavy boundary.

B21tg—9 to 12 inches, dark grayish-brown (10YR 4/2) silty
clay; common, medium faint, dark yellowish-brown
(10YR 4/4) and yellowish-brown (10YR 5/6) mottles;
dominant ped coatings of dark grayish brown (10YR
4/2) : moderate, medium and fine, angular blocky strue-
ture; very firm; few roots; thin, patchy, dark-gray
(10YR 4/1) clay films on peds; neutral; gradual, smooth
boundary.

B22tg—12 to 24 inches, dark-brown (10YR 4/3) silty clay;
few, medium, faint yellowish-brown (10YR 5/6) mot-
tles; ped surfaces are dominantly dark grayish brown
(10YR 4/2); strong, medium, angular blocky structure;
very firm; few roots, thin, patchy, dark-gray (10YR 4/1)
clay films on peds; few very dark gray (10YR 8/1) or-
ganic coatings; neutral; gradual, smooth boundary.

B23tg—24 to 32 inches, dark grayish-brown (10YR 4/2) silty
clay; few, medium, faint, light brownish-gray (10YR
6/2) and yellowish-brown (10YR 5/6) mottles; strong,
medium, angular blocky structure; very firm; thin,
patchy, dark-gray (10YR 4/1) clay films on peds; neu-
tral; gradual, wavy boundary.
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C1g—82 to 36 inches, grayish-brown (10YR 5/2), stratified
clay and silt; many, medium, faint, yellowish-brown
(10YR 5/6) mottles; weak, thin and medium, platy
structure; very firm; few, thin, dark grayish-brown
(10YR 4/2) clay films on vertical ped surfaces; mildly
alkaline ; gradual, irregular boundary.

02¢—36 to 60 inches, yellowish-brown (10YR 5/6), stratified
silty clay and silt; few, fine, distinct, grayish-brown
(2.5Y 5/2), 10YR 5/2) and greenish-gray (5GY 6/1) mot-
tles; weak, thin and medium, platy structure; very firm;
white (N 8/0) calcium accumulations; moderately alka-
line; calcareous.

The thickness of the solum, and commonly the depth to
carbonates, ranges from 28 to 45 inches. In some places the
solum extends several inches into the calcareous horizon.

The Ap horizon is commonly 8 inches thick, but its thick-
ness range from 7 to 10 inches. This horizon generally is
dark grayish brown (10YR 4/2) or grayish brown (10YR
5/2). In uncultivated soils there is an Al horizon that ranges
from 2 to 4 inches in thickness and from very dark grayish
brown (10YR 8/2) to dark grayish brown (10YR 4/2) in
color. The A horizon is silty clay loam, silt loam, or loam.
An A2 horizon of brown (10YR 4/3 or 5/3) loam or silty clay
Joam is present in uncultivated soils. This horizon is thin or
is absent if the soil has been cultivated.

The matrix colors of the B horizon generally are brown
(10YR 4/3), but they range to yellowish brown (10YR 5/4),
dark grayish brown (10YR 4/2), or grayish brown (10YR
5/2). Mottling is distinct, dark yellowish brown (10YR 4/4),
yellowish brown (10YR 5/4), and light brownish gray (10YR
6/2). Ped coatings are dark grayish brown or dark gray,
but they dominantly have a chroma of 2 or less. Clay films
typically are thin and patchy, but they range to thin and
continuous. The texture of the B. horizon is silty clay or clay.
In some places thin layers of stratified silty clay loam or
silt loam occur, mainly in the lower part of the B horizon.

The C horizon is grayish brown (10YR 5/2) or dark gray-
ish brown (10YR 4/2) in the upper part, but with increasing
depth it ranges to dark yellowish brown (10YR 4/4) or yel-
lowish brown (10YR 5/4 or 5/8). The C horizon is stratified
silty clay, silt loam, silt, and fine sand. These thin layers
of contrasting textures are commonly 14 to 1 inch thick, but
thicker layers occur in some places.

Fulton soils are the somewhat poorly drained members of
a drainage sequence that includes the moderately well drained
Luecas soils and the very poorly drained Toledo soils. They
commonly are adjacent to soils of both of these series. They
are adjacent to somewhat poorly drained Del Rey soils in some
places, especially in Liberty Township. The Fulton soils have a
more clayey Bt horizon than the Del Rey soils. They have a
lower content of sand and contain fewer coarse fragments than
somewhat poorly drained Nappanee soils, and they have a
lower content of clay than somewhat poorly drained Roselms
soils.

Fulton loam, 0 to 2 percent slopes (FsA)l.—This soil
is on uplands. It is in elongated strips that are parallel
to drainageways and also is on low rises in areas of
nearly level, very poorly drained Toledo soils. The sur-
face layer is loamy and is not very susceptible to crusting.

Included with this soil in mapping are small areas of
dark-colored, wetter Toledo soils, 14 acre to 3 acres in size,
that generally are adjacent to the boundary between
those soils and this Toledo soil. Also included are small
areas of Fulton silty clay loam that generally range from
14 acre to 2 acres in size.

Seasonal wetness is a severe limitation to farming.
Wetness and slow permeability are limitations for many
nonfarm uses. Capability unit TITw-3.

Fulton loam, 2 to 6 percent slopes {FsB).—This soil is
in elongated strips on breaks along drainageways. Slopes
are typically short and mostly range from 2 to 4 percent.

Soil crusting is not a severe limitation on this soil.
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Included with this soil in mapping, on a few of the
higher rises, are some moderately eroded areas. These
included areas generally are.14 acre to 114 acres in size.

Seasonal wetness ‘is a severe limitation to farming.
The hazard of erosion also is a limitation, but the loamy
surface layer is less susceptible to erosion than the sur-
face layer of Fulton silty clay loam. Seasonal wetness
and slow permeability are limitations for most nonfarm
uses. Capability unit IITw-3.

Fulton silty clay loam, 0 to 2 percent slopes (FuA).—
This soil is in long strips that parallel drainageways and
also is in small areas on low rises. A profile of this soil
is described as representative for the series. This soil
tends to crust after heavy rainfall, and this adversely
affects stands of seedlings. Water enters this soil more
slowly than it does Fulton loams and the amount of run-
off generally is greater. Also, this soil typically is in
poorer tilth than Fulton loams. Tt can be tilled only
within a narrow range of optimum moisture content, and
it is likely to clod if not tilled within this range.

Included with this soil in mapping are small areas of
soils, 14 acre to 3 acres in size, that have a silt loam or
loam surface layer. These inclusions are common. Also
included are some areas of the wetter, darker colored
Toledo soils in low spots.

Seasonal wetness is a severe limitation to farming. Sea-
sonal wetness and slow permeability are major limita-
tions for many nonfarm uses. Capability unit IIIw-3.

Fulton silty clay loam, 2 to 6 percent slopes (FuB).—
This soil is in elongated strips on breaks along drainage-
ways. Slopes typically are short and range from 2 to 4
percent. This soil generally has poorer tilth than any of
the other Fulton soils. It tends to crust after heavy rain-
fall, and this adversely affects stands of seedlings. The
surface layer is more clayey than that of Fulton loams,
and it has a slower infiltration rate. For these reasons,
and also because this soil is more sloping, the amount
of runoff is greater than on other Fulton soils.

Included with this soil in mapping are areas of mod-
erately eroded soils that are more difficult to till than the
uneroded soils. Also included, on a few higher rises, are
areas of 14 acre to 114 acres where the soils have a sur-
face layer of silt loam.

Seasonal wetness is a severe limitation to farming, but
erosion also is a concern in management. Seasonal wet-
ness and slow permeability are major limitations for
many nonfarm uses. Capability unit ITTw-3,

Fulton Series, Sandy Subsoil Variant

Soils of the Fulton series, sandy subsoil variant, have
sandy and gravelly material within a depth of 40 inches,
whereas normal Fulton soils are clayey to a depth of more
than 40 inches. The soils of this variant are soméewhat
poorly drained and most commonly are on uplands adja-
cent to South Turkeyfoot Creek.

In a representative profile of a Fulton, sandy subsoil
variant, soil that is cultivated, the plow layer is dark-
gray loam about 9 inches thick. The subsoil, between
depths of 9 and 33 inches, is grayish-brown clay and
brown clay loam and is mottled with dark brown and
dark yellowish brown. It is more clayey than the surface
layer. Between depths of 83 and 37 inches, the subsoil

is yellowish-brown sandy loam. The underlying material,
to a depth of 64 inches or more, consists of silt loam,
coarse sand, and stratified, calcareous silty clay, silty cla;
loam, and coarse sand. The movement of water throug
the profile is restricted by the clayey layers, but the soil
drains slightly more rapidly than normal Fulton soils.
The sandy lower part of the subsoil and the substratum
commonly provide natural drainage to a slope break.
Fulton, sandy subsoil variant, soils have slow perme-
ability in the clayey subsoil and moderate to rapid perme-
ability in the more sandy part of the subsoil and the
substratum. They are saturated for significant periods in
winter and spring, but the periods are not quite so long
as is typical for normal Fulton soils. They dry out rather
slowly 1n spring unless they are artificially drained. They
have medium available moisture capacity and a root zone
that is deep in adequately drained areas or in summer.
Fulton, sandy subsoil variant, soils are used mainly for
cultivated crops. Many acres have been artificially drained
to improve plant growth and to make fieldwork easier.
Representative profile of Fulton loam, sandy subsoil
variant, 0 to 2 percent slopes, in a cultivated field in
%’Io;u}’ge) Township (SE14NE1,SE1,NE, sec. 6, T. 4 N.,

AP—0 to 9 inches, dark-gray (10YR 4/1) loam; weak, fine,
subangular blocky structure parting to moderate, med-
ium, granular structure; friable; some mixing of B hori-
zon into this horizon; neutral; abrupt, smooth boundary.

B21tg—9 to 15 inches, grayish-brown (10YR 5/2) clay; com-
mon, fine, faint, dark-brown (10YR 4/3) mottles; mod-
erate, medium, angular blocky structure; firm; thin,
patchy, dark grayish-brown (10YR 4/2) clay films around
peds; common dark reddish-brown (5YR 3/2) oxide con-
. cretions ; neutral ; clear, wavy boundary.

B22tg—15 to 24 inches, grayish-brown (10YR 5/2) clay;
common, medium, distinct, dark yellowish-brown (10YR
4/4) mottles; moderate, medium, angular blocky struc-
ture; firm; thin, patchy, gray (10YR 5/1) clay films
around peds; few dark reddish-brown (5YR 3/2) oxide
concretions; neutral; clear, wavy boundary.

B23tg—24 to 33 inches, brown (10YR 5/3) clay loam; com-
mon, fine, distinet, dark yellowish-brown (10YR 4/4)
mottles; - moderate, medium, subangular blocky struc-
ture; friable; thin, patchy, gray (10YR 5/1) clay films
on vertical ped faces; few dark reddish-brown (5YR 3/2)
oxide concretions; mildly alkaline; abrupt, smooth bound-

ary.

IIB3g—33 to 37 inches, yellowish-brown (10 YR 5/4) sandy
loam; common, fine, faint, light brownish-gray (10YR
6/2) and grayish-brown (10YR 5/2) mottles; weak, med-
ium, subangular blocky structure; very friable; mildly
alkaline ; weakly calcareous; clear, wavy boundary.

IIIC1g—37 to 44 inches, olive-gray (5Y 5/2) silt loam; very
weak, fine, subangular blocky structure; friable; some
light gray (5Y 6/1) calcium accumulation; moderately
alkaline; calcareous ; clear, wavy boundary.

IVC2—44 to 57 inches, dark yellowish-brown (10YR 4/4)
coarse sand; common, fine, faint, brown (10YR 5/3) mot-
tles; single grain; loose; moderately alkaline; calcare-
ous; abrupt, smooth boundary.

VC8—5T7 to 64 inches, gray (10YR 5/1) strata of silty clay,
silty clay loam, and coarse sand; moderate, thick, platy
structure; friable and loose; moderately alkaline; cal-
careous.

The thickness of the solum, and generally the depth to
carbonates, ranges from 28 inches to about 44 inches but com-
monly is 32 to 42 inches. In some places the upper 1 foot of
the substratum is only mildly alkaline. The thickness of the
stratified sandy subsoil and substratum ranges from about 1
foot to 4 to 6 feet in some places. Sandy strata are typically
within a depth of 40 inches. The substratum typically is
coarse and medium sand, gravelly loamy sand, or gravelly
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sandy loam, but in some places layers of silt loam, sandy
loam, and silty clay loam occur within the coarse-textured
substratum. Fine-textured lacustrine clay or glacial clay till
underlies the sandy substratum layer.

Fulton, sandy subsoil variant, soils are adjacent to normal
Fulton soils and to Lucas soils. They are not so well drained
as the Lucas soilg, which are on slope breaks.

Fulton loam, sandy subsoil variant, 0 to 2 percent
slopes (FvA).—This soil is in long strips that parallel
South Turkeyfoot Creek in Monroe and Harrison Town-
ships. The surface layer generally does not crust and typi-
cally has good tilth.

Included with this soil in mapping are small areas, 1
acre to 2 acres in size, of Fulton loam and Fulton silty
clay loam. These included soils occur anywhere within
the mapped areas, but they are not common. Also in-
cluded are a few areas of gently sloping soils and a few
small areas of dark-colored Toledo soils.

Seasonal wetness is a severe limitation to farming, but
this soil is not so wet as Fulton loam and Fulton silty
clay loam. The coarse-textured subsoil and substratum in
this soil are more permeable and water drains more
rapidly than in other Fulton soils. Seasonal wetness and
slow permeability are the major limitations for many non-
farm uses. Capability unit ITIw-3.

(Galen Series

The Galen series consists of deep, nearly level to gently
sloping, moderately well drained soils. These soils formed
in thick deposits of fine sand. They are on crests and
slopes of knolls and ridges on the lake plain, mainly in
the northeastern part of the county.

In a representative profile of a Galen soil that is culti-
vated, the plow layer is dark grayish-brown fine sand
about 10 inches thick. The subsurface layer, between
depths of 10 inches and 28 inches, is yellowish-brown fine
sand. The lower 8 inches of the subsurface layer has faint
yellowish-brown and light brownish-gray mottles. Be-
tween depths of 28 inches and 92 inches or more there
are layers of fine sand, fine sandy loam, and loamy fine
sand. The loamy fine sand and fine sandy loam layers
contain slightly more clay than the adjacent fine sand
layers. These layers or bands have a darker or stronger
color than the less clayey layers. The combined thickness
of bands that have clay accumulations is more than 6
inches.

Galen soils have moderately rapid permeability, low

available moisture capacity, and a deep root zone. They

are medium acid or strongly acid within the upper 24
inches. During windy periods they are affected by soil
blowing if they lack a thick plant cover.

Galen soils are used mainly for cultivated crops and
woodland.

Representative profile of Galen fine sand, 2 to 6 per-
cent slopes,in a cultivated field in Liberty Township
(SEyNEY,NE1,NE1, sec. 14, T.6 N,, R. TE.) :

Ap—O0 to 10 inches, dark grayish-brown (10YR 4/2) fine sand;
weak, fine, granular structure; very friable; many roots;
slight mixing of A2 horizon into Ap horizon in some
places; slightly acid ; abrupt, smooth boundary.

A21—10 to 20 inches, yellowish-brown (10YR 5/6) fine sand;
single grain; soft; common roots; few, medium, yellow-
ish-red (5YR 4/8) oxide nodules; medium acid; gradual,
smooth boundary.

A22- 20 to 28 inches, yellowish-brown (10YR 5/4) fine sand;
common, fine, faint, yellowish-brown (10YR 5/6) mot-
tles and few light brownish-gray (2.5Y 6/2) mottles;
common roots ; mottling is more noticeable near bottom of
horizon ; single grain; soft; very few fine pebbles; me-
dium acid; abrupt, wavy boundary.

B21t—28 to 40 inches, strong-brown (7.5YR 5/6) fine sandy
loam: common, fine, faint, yellowish-brown (10YR 5/6)
mottles ; weak, coarse, subangular blocky structure; firm;
common roots; thin, patchy, brown (7.5 4/4) clay films
on vertical ped faces, and reddish-brown (5YR 4/4) in
root channels; few dark reddish-brown (5YR 2/2) oxide:
concretions ; mildly alkaline; abrupt, wavy boundary.

A23—40 to 47 inches, brown (10YR 5/3) fine sand; common,
medium, light yellowish-brown (2.5Y 6/4) mottles, faint
yellowish-brown (10YR 5/6) mottles, and distinct light
brownish-gray (2.5Y 6/2) mottles; single grain; loose;
common roots; slightly acid; clear, wavy boundary.

A24&B22t—47 to 54 inches, pale-brown (10YR 6/3) fine sand;
many, medium, faint, light yellowish-brown (2.56Y 6/4)
and light brownish-gray (2.65Y 6/2) mottles and common,
fine, brown (10YR 5/3) mottles; single grain; loose;
thin bands of dark-brown (7.5YR 4/4) loamy fine sand;
weak, medium, subangular blocky structure; friable;
thin, patchy, brown (7.5YR 4/2) clay films on vertical
ped faces; few roots; slightly acid; clear, wavy boundary.

A25—54 to 71 inches, pale-brown (10YR 6/3) fine sand; com-
mon, fine, distinct, yellowish-brown (10YR 5/6) and
brown (10YR 5/3) mottles; single grain; slightly acid;
abrupt, wavy boundary.

B23t—71 to 79 inches, dark-brown (7.5YR 4/4) loamy fine
sand; weak, medium subangular blocky structure; fri-
able ; neutral ; abrupt, wavy boundary.

A26—79 to 92 inches, brown (10YR 5/3) fine sand; common,
medium, faint, light brownish-gray (2.5Y 6/2) mottles;
single grain; loose; neutral,

The thickness of the solum, and commonly the depth to car-
bonates, ranges from about 40 to 92 inches. In some places the
depth to carbonates is 1 foot to 2 feet below the solum.

The Ap horizon is 8 to 10 inches in thickness, depending on
the soil loss through soil blowing. The Ap horizon generally is
dark grayish brown (10YR 4/2) or brown (10YR 4/3).

The A2 horizon is light yellowish brown (10YR 6/4), yellow-
ish brown (10YR 5/6 or 5/4), brown (10YR 5/3), pale-brown
(10YR 6/3), and, in some places, brownish yellow (10YR 6/6).
The A2 horizon is mottled with faint, yellowish-brown (10YR
5/6), light brcwnish-gray (2.5Y 6/2), light yellowish-brown
(2.5Y 6/4), and brown (10YR 5/3) mottles.

The Bt horizon generally is strong brown (7.6YR 5/6) or
dark brown (7.5YR 4/4). The dominant texture is fine sandy
loam, but in some places it is loamy fine sand or light sandy
loam. The Bt horizon is either one continuous layer that ranges
from 8 to about 28 inches in thickness, or it consists of bands
of variable thickness that have a combined thickness of more
than 6 inches.

The C horizon (not described) is commonly light brownish
gray (2.5Y 6/2), pale brown (10YR 6/3), or gray (10YR 5/1
or 6/1). The texture generally is fine sand, but layers of loamy
fine sand, loamy sand, and medium sand occur in some places.

Galen soils are the moderately well drained members of a
drainage sequence that includes well drained Arkport soils.
They are adjacent to Arkport soils in many places. They are
commonly adjacent to somewhat poorly drained Tedrow and
very poorly drained Granby soils. In some places Galen soils
are adjacent to the well drained Spinks and Oakville soils and
the moderately well drained Ottokee soils. Galen soils have a
Bt horizon that Oakville soils lack. They have a higher content
of clay in the Bt horizon than Spinks and Ottokee soils. Galen
soils lack the finer textured, contrasting lower part of the
solum of the moderately well drained Seward soils.

Galen fine sand, 0 to 2 percent slopes (GoA).—This
soil is on dunes and low sand ridges on uplands. It is less
droughty than the more sloping Galen soil. It has a low
organic-matter content, and soil blowing is likely to occur
during periods of strong winds. The removal of the surface
layer by wind is not so severe as it is on the gently sloping
Galen soil.
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Included with this soil in mapping are areas of Ottokee
soils. Also included are areas of well-drained Arkport soils
on the higher rises within areas mapped as this Galen soil.

Droughtiness is the major limitation to farming, but
it is not so severe as it is on the Ottokee soils or on the
more sloping Galen soils. Soil blowing is a moderate haz-
ard where the soil is bare. Droughtiness is a limitation for
some nonfarm uses. Capability unit IIs-1.

Galen fine sand, 2 to 6 percent slopes (GaB).—This
soil is on sand ridges and dunes on the upland areas of the
lake plain. A profile of this soil is described as representa-
tive for the series. This soil is more droughty than the
nearly level Galen soil, and the hazard of soil blowing is
more severe. The content of organic matter is low on this
soil, and soil blowing limits its accumulation.

Included with this soil in mapping are areas of Ottokee
soils. Also included are small areas of well-drained Ark-
port soils on the higher rises within some areas mapped as
this Galen soil.

Soil blowing is a moderate hazard. Droughtiness also is
a limitation to farming. Soil blowing is most severe in
spring during periods of high winds. It removes the sur-
face layer, which contains organic matter, and causes dam-
age to seedlings by sand abrasion. Slope and droughtiness
are limitations for some nonfarm uses. Capability unit
ITe-2.

Genesee Series

The Genesee series consists of deep, nearly level, well-
drained soils. These soils formed in alluvial material along
the Maumee River and the major creeks near the river.
They are flooded during periods of high water. This flood-
ing occurs mainly in winter, but it can occur any time of
the year.

In a representative profile of a Genesee soil that is cul-
tivated, the plow layer is dark grayish-brown loam about
8 inches thick. The subsoil, between depths of 8 and 20
inches, isbrown or dark grayish-brown loam that is similar
to the surface layer. The lower part of the subsoil, to a
depth of 28 inches, is brown silt loam. The underlying
material, to a depth of 52 inches or more, is calcareous silt
loam.

Genesee soils are moderately permeable throughout.
They have a deep root zone and high available moisture
capacity. They are mildly alkaline in the root zone.

Genesee soils are used mainly for cultivated crops.

Representative profile of Genesee loam, in a cultivited
field in Liberty Township (NE14SE1,NW1,SW1 sec. 35,
T.6N,R.TE.):

Ap—O0 to 8 inches, dark grayish-brown (10YR 4/2) loam ; weak,
fine, granular structure; friable; common roots; mildly
alkaline ; abrupt, smooth boundary.

B21—8 to 13 inches, dark grayish-brown (10YR 4/2) loam;
weak, coarse, angular blocky structure ; friable ; few roots;
very dark grayish-brown (10YR 3/2) coatings on some ped
surfaces ; mildly alkaline; abrupt, smooth boundary.

B22—13 to 20 inches, brown (10YR 5/3) loam ; weak, medium,
platy structure; friable; few roots; very dark grayish-
brown (10YR 3/2) coatings on some ped surfaces; mildly
alkaline; abrupt, smooth boundary.

B23—20 to 28 inches, brown (10YR 4/3) silt loam ; weak, fine,
angular blocky structure ; friable ; few roots ; dark grayish-
brown (10YR 4/2) coatings on horizontal ped surfaces;

brown (10YR 5/3) sand on surfaces of root and worm
channels ; mildly alkaline; clear, wavy boundary.

C—28 to 52 inches, brown (10YR 5/3) silt loam ; common, fine
and medium, distinet, grayish-brown (2.5Y 5/2) and gray
(N 5/0) mottles; weak, medium, angular blocky structure;
friable; few roots; few dark grayish-brown (10YR 4/2)
coatings on vertical faces of peds; common, fine, distinect,
dark-brown (7.5YR 4/4) iron stains increasing with depth ;
moderately alkaline; calcareous.

The thickness of the solum, and commonly the depth to car-
bonates, ranges -from 24 to 40 inches but typically is 24 to 36
inches.

The Ap horizon commonly is 8 inches thick, but is thick-
ness ranges from 7 to 11 inches. This horizon generally is
dark grayish brown (10YR 4/2) or brown (10YR 4/3 or 5/3).

The B horizon is brown (10YR 4/3 or 5/3), dark yellowish
brown (10YR 4/4), dark grayish brown (10YR 4/2), or yel-
lowish brown (10YR 5/4). Organic coatings on ped surfaces
are very dark grayish brown (10YR 3/2) or dark grayish
brown (10YR 4/2). The texture of the B horizon generally
is silt loam or loam, but strata of sand occur in some places.

The C horizon -typically is dark yellowish brown (10YR
4/4) or brown (10YR 4/3 or 5/3). Its texture is silt loam,
loam, or light silty clay loam. Some stratification oceurs in
some places, and sandy layers are not uncommon.

Genesee soils are the well-drained members of a drainage
sequence that includes the somewhat poorly drained Shoals
soils and the very poorly drained Sloan soils. They are ad-
jacent to those soils in many places. Along the Maumee River,
Genesee soils are commonly adjacent to the darker colored,
moderately well drained Medway soils and the darker colored,
well drained Ross soils.

Genesee loam (Gm).—This nearly level soil is on the
flood plains of the Maumee River and its tributaries.

Included with this soil in mapping are areas of soils that
have a silt loam surface layer. Also included are small
areas of somewhat poorly drained Shoals silt loam in low
spots and near the boundaries of mapped areas of the
Shoals soil. In addition, there are included areas of soils
that are calcareous above a depth of 20 inches.

Flooding is the major limitation to farming or for non-
farm uses. Capability unit TTw-2.

Gilford Series

The Gilford series consist of nearly level, dark-colored,
very poorly drained soils in broad areas on the lake plain,
principally in Harrison and Damascus Townships. These
soils formed in thick loamy material underlain by cal-
careous loamy fine sand or fine sand.

In a representative profile of a Gilford soil that is
cultivated, the plow layer is very dark gray fine sandy
loam about 8 inches thick. Between depths of 8 inches
and 12 inches is a layer of mottled, very dark grayish- -
brown fine sandy loam. The subsoil is fine sandy loam
that is grayish brown between depths of 12 and 24 inches
and is light brownish gray between depths of 24 and 82
inches. The subsoil is mottled with yellowish brown, gray,
and brownish yellow and has about the same content of
clay as the surface layer. The underlying material, be-
tween depths of 32 and 60 inches, is grayish brown and
brown calcareous loamy fine sand and fine sand.

Gilford soils have moderately rapid permeability. They
have a high water table in winter and spring. They have
medium available moisture capacity and a root zone that
is deep when the water table is low in summer. The root
zone mainly is neutral.

Nearly all the acreage of Gilford soils is used for culti-
vated crops. Most of the acreage has been artificially
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drained to improve crop growth and to make fieldwork
easier.,

Representative profile of Gilford fine sandy loam, in a
cultivated field in Damascus Township (NW14NW14
NE14,NW1j sec. 26, T.5 N, R.8 K.} :

AP—0 to 8 inches, very dark gray (10YR 3/1) fine sandy
loam ; moderate, fine and medium, subangular blocky struc-
ture; friable, slightly hard; many roots; neutral; abrupt,
smooth boundary.

A1—8 to 12 inches, very dark grayish-brown (10YR 3/2) fine
sandy loam; few, fine, distinct, yellowish-brown (10YR
5/6) and olive-yellow (2.5Y 6/8) mottles in the lower
part; weak, medium and coarse, subangular blocky struc-
ture; friable, slightly hard; common roots; some very
dark gray (10YR 3/1) organic stains; neutral; gradual,
wavy boundary.

B21g—12 to 24 inches, grayish-brown (10YR 5/2) fine sandy
loam; many, medium, distinct, yellowish-brown (10YR
5/6 and 5/8) mottles and few, fine, faint, gray (10YR 5/1)
mottles; weak, medium, prismatic structure parting to
moderate, medium, angular blocky structure; friable,
slightly hard; few roots; patchy coatings in root chan-
nels; neutral; clear, wavy boundary.

B22g-—24 to 32 inches, light brownish-gray (10YR 6/2 fine
sandy loam; many, coarse, distinct, yellowish-brown
(10YR 6/6) mottles; moderate, coarse, angular blocky
structure; friable, slightly hard ; few roots; neutral ; clear,
wavy boundary.

Clg—32 to 36 inches, grayish-brown (10YR 5/2) loamy fine
sand; many, medium, distinct, yellowish-brown (10YR
5/8) mottles and few, fine, distinct, light olive-brown
(2.5Y 5/6) mottles; single grain; loose; some 3- to 10-
inch pockets of pale-brown (10YR 6/3), calcareous sand;
mildly alkaline; clear, wavy boundary.

02—36 to 60 inches, brown (10YR 5/3) fine sand; single
grain; loose; discontinuous bands of yvellowish-brown
(10YR 5/4) siity clay loam to silty clay that has few,
fine, faint mottles between depths of 40 and 44 inches;
moderately alkaline ; calcareous.

The thickness of the solum, and commonly the depth to
carbonates, ranges from 26 to 40 inches but most commonly
is 82 to 40 inches. In some places several inches of the sandy
substratum is mildly alkaline and noncalcareous.

The dark-colored A horizon is thicker than 10 inches; its
thickness generally ranges from 10 to 12 inches, but in some
places is 14 inches. This horizon generally is very dark gray
(10YR 8/1) or very dark grayish brown (10YR 3/2) but
ranges to black (10YR 2/1) in some places.

The B horizon generally is grayish brown (10YR 5/2) or
light brownish gray (10YR 6/2) but ranges to gray (10YR
5/1) or dark gray (10YR 4/1). Mottling is distinct and is
mostly yellowish brown (10YR 5/6 and 5/8) but ranges to
brownish vellow (10YR 6/6). A few gray (10YR 5/1) mottles
occur on some ped surfaces. In some places the B-horizon
mottling is subdued, and the matrix colors are dominantly
gray. The B horizon is mainly fine sandy loam but has thin
Iayers of loamy fine sand in some places. Discontinuous, %
to 1-inch clay bands occur in some places in the lower part of
the B horizon.

The C horizon 1s commonly grayish brown (10YR 5/2),
gray (10YR 5/1), or brown (10YR 5/3). This horizon is fine
sand and loamy fine sand that has discontinuous, %- to 2-inch
clay bands occurring rather commonly. Underlying the sandy
C horizon is fine-textured lacustrine or glacial till material.
This material generally is at a depth of 5 to 10 feet, but in
some places it is as shallow as 48 inches.

Gilford soils are adjacent to very poorly drained Millgrove,
Granby, Wauseon, and Colwood soils. They are coarser tex-
tured throughout than the Colwood and Millgrove soils. They
have a higher content of silt and clay than the Granby soils.
Gilford solls are similar to Wauseon soils, but they lack the
fine-textured C horizon within a depth of about 40 inches.
They differ from Cohoctah soils by not being subject to flooding.

Gilford fine sandy loam (Go).—This nearly level soil
is in broad areas on uplands. Tilth generally is good, and
the content of organic matter is high.

Included with this soil in mapping are small areas, 1
acre to 4 acres in size, of lighter colored Tedrow soils.
These somewhat poorly drained inclusions are on low
rises, which are widely scattered in the mapped areas.
Also included are some areas of the more sandy Granby
soils. Other inclusions are areas of Gilford soils where
the thickness of the surface layer and subsoil is greater
than typical, areas of Gilford soils that have a more clayey
subsoil, and some areas of Gilford soils where the depth
to carbonates is shallower than typical.

Very poor natural drainage and a seasonal high water
table are major limitations for nearly all uses. Capability
unit ITw-4.

Granby Series

The Granby series consists of sandy, nearly level, dark-
colored soils that are very poorly drained. These soils
formed in deep, neutral to slightly acid fine sand that is
underlain by fine and medium sand. They are in broad
areas on uplands, mainly in Washington and Liberty
Townships.

In a representative profile of a Granby soil that is cul-
tivated, the surface layer is black loamy fine sand about
14 inches thick. The subsoil, between depths of 14 and 36
inches, is grayish-brown loamy fine sand in the upper
part and light brownish-gray or gray sand in the lower
part and is mottled. The content of clay in the subsoil is
less than that in the surface layer, and it gradually de-
creases with increasing depth. The underlying material,
between depths of 36 to 63 inches or more, is calcareous fine
sand.

Granby soils have rapid permeability throughout but
are seasonally saturated for long periods of time. They
have low available moisture capacity and a root zone that
is deep in summer when the water table is low or in drained
areas. They are mostly neutral in the root zone.

Granby soils are used mainly for cultivated crops, but
many areas are wooded, mainly in Washington Town-
ship. Much of the acreage has been artificially drained to
improve plant growth and to make fieldwork easier.

Representative profile of Granby loamy fine sand, in a
cultivated field in Washington Township (SE14SW,
SW1,SW1; sec. 24, T. 6 N., R. 8 E; laboratory data HN-
89):

Ap—O to 10 inches, black (N 2/0) loamy fine sand; weak,
fine to medium, granular structure; very friable; many
roots; slightly acid; abrupt, smooth boundary.

A1—10 to 14 inches, black (N 2/0) loamy fine sand; very
weak, thin, platy structure; very friable; many roots;
neutral ; gradual, smooth boundary.

B2g—14 to 20 inches, grayish-brown (2.5Y 5/2) loamy fine
gsand; few, medium, distinet, olive-brown (2.5Y 4/4)
mottles; very weak, coarse, prismatic structure parting
to very weak, coarse, subangular blocky structure; very
friable: common roots; some black (10YR 2/1) organic
staining on vertical ped surfaces; neutral; clear, wavy
boundary.

B31g—20 to 28 inches, light brownish-gray (2.5Y 6/2) fine
sand; few, medium, faint, light olive-brown (2.5Y 5/6)
mottles; very weak, coarse, prismatic structure parting to
gingle grain; very friable; few roots; neutral; clear,
wavy boundary.

B32g—28 to 34 inches, light brownish-gray (2.5Y 6/2) fine
sand; few, medium, distinct, yellowish-brown (10YR 5/6)
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mottles; single grain; loose; few roots; neutral; abrupt,
smooth boundary.

B33g—34 to 36 inches, gray (10YR 6/1) sand; few, fine, faint,
pale-brown (10YR 6/3) mottles; single grain; loose; few
roots ; neutral ; abrupt, smooth boundary.

Cg—36 to 63 inches, stratified, light brownish-gray (2.5Y 6/2),
light olive-brown (2.5Y 5/4), and gray (6Y 5/1) fine
sand; few, medium, distinct, dark-brown (10YR 4/3)
mottles in the upper part; single grain; loose; moderately
alkaline; calcareous; water table at a depth of 60 inches.

The thickness of the solum, and generally the depth to car-
bonates, ranges from 22 to 55 inches but most commonly is
24 to 38 inches.

The thickness of the dark-colored A horizon is more than 10
inches and generally ranges from 10 to 16 inches. This horizon
is very dark gray (10YR 3/1 or N 3/0) or black (10YR 2/1
or N 2/0).

The B horizon is grayish brown (10YR 5/2), gray (10YR
5/1), light brownish-gray (10YR 6/2), or dark gray (10YR
4/1). Mottling in this horizon is faint to distinct, light olive
brown (2.5Y 5/8), olive brown (2.5Y 4/4), and yellowish brown
(10YR 5/6). In some places the B horizon dominantly is gray
and the mottling is subdued. This horizon generally is loamy
fine sand and fine sand and has some thin layers of medium
or coarser sand.

The C horizon is gray (10YR 5/1) to light brownish gray
(2.5Y 6/2) in color and fine or medium sand in texture. Fine-
textured lake-deposited clay or glacial till is at a depth rang-
ing from 5 to 12 feet.

Granby soils are the very poorly drained members of a
drainage sequence that includes the well drained Oakville
soils, moderately well drained Otokee soils, and somewhat
poorly drained Tedrow soils. They commonly are adjacent to
those soils, and they are adjacent to very poorly drained
Millgrove, Gilford, and Colwood soil in some places. The
Granby soils are coarser textured than the Gilford, Millgrove,
Colwood, or Wauseon soils. They lack the fine-textured C hori-
zon above a depth of 40 inches that is present in the very poorly
drained Wauseon soils.

Granby loamy fine sand (Gr).—This nearly level soil
is in broad areas on uplands. In wooded areas a high
amount of organic matter accumulates in the surface
layer. Where the soil is cultivated, however, the organic-
matter content is gradually lowered.

Included with this soil in ‘mapping are small areas,
1 acre to 4 acres in size, of lighter colored sandy Tedrow
soils on low rises. These are common throughout areas
mapped as this Granby soil. Also included are a few
areas of soils that have a mucky surface layer and some
areas of very poorly drained Gilford soils that most
commonly are near the boundary between Gilford and
Granby soils.

A high water table is the major limitation for most
uses. Some soil blowing occurs during dry windy periods,
but it is not a severe hazard. Capability unit TITw—4.

Gravel Pits

Gravel pits (Gv) is a miscellaneous land type that con-
sists of open excavations in which the upper layers of the
soils have been removed so that the underlying sandy
and gravelly materials could be excavated. This land type
is in areas of local outwash and on beach ridges. Oshtemo
and Haney soils commonly were present in these areas
before the excavations for sand and gravel were made.
Capability unit not assigned.

Haney Series

The Haney series consists of deep, nearly level to slop-
ing, moderately well drained soils that are loamy and

have a sandy and loamy substratum. These soils are on
beach ridges, outwash plains, and stream terraces.

In a representative profile of a Haney soil that is cul-
tivated, the plow layer is dark grayish-brown loam about
9 inches thick. The subsoil, between depths of 9 and 36
inches, is dark brown and, between depths of 36 and 42
inches, is dark reddish brown. The upper part of the sub-
soil is loam and fine sandy loam, and the lower part is
sandy clay loam and clay loam. The underlying material,
between depths of 42 and 80 inches, is dark yellowish-
brown loamy sand and dark-brown sandy clay loam.

Haney soils have moderate permeability in the subsoil
and rapid permeability in the underlying material. They
have a deep root zone and medium available moisture
capacity. Unless these soils have been limed, the upper
part of the root zone is medium acid or strongly acid.

Haney soils commonly are used for cultivated crops,
but the steeper areas generally are in pasture or hay.

Representative profile of Haney loam, 0 to 2 percent
slopes, in a cultivated field in Washington Township
(SW1NW1,SW1,NW1j sec. 7, T. 5 N, R. 8 E.) :

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

B1—9 to 12 inches, dark-brown (10YR 4/3) loam; weak,
medium platy structure parting to moderate, fine, angu-
lar blocky structure; friable; thin, very patchy, dark
reddish-brown (5YR 8/3) clay films on vertical surfaces
of peds; slight acid; clear, wavy boundary.

B21t—12 to 28 inches, dark-brown (7.5YR 4/4) fine sandy
loam ; few, fine, faint, grayish-brown (10YR 5/2) mottles
below a depth of 168 inches; moderate, medium, angular
blocky structure; friable; slightly hard; thin, patchy,
dark reddish-brown (6YR 38/3) clay films around peds;
few fine pebbles; medium acid; gradual, wavy boundary.

B22t—28 to 36 inches, dark-brown (7.5YR 4/4) sandy clay
loam; few, medium, faint, brown (7.5YR 5/4) mottles
and few, fine, faint, grayish-brown (10YR 5/2) mottles;
moderate, coarse, angular blocky structure; friable; thin,
patchy, dark reddish-brown (GYR 3/3) clay films on sur-
faces of peds; about 2 percent fine pebbles; medium acid;
gradual, wavy boundary.

B23t—36 to 42 inches, dark reddish-brown (5YR 8/4) light
clay loam; common, medium, faint, brown (7.56YR 5/4),
strong-brown (7.5YR §5/6), and grayish-brown (10YR
5/2) mottles; moderate, medium, angular blocky struc-
ture; friable; thin, patchy, dark reddish-brown (5YR
3/3) clay films around peds; about 8 percent fine pebbles;
neutral ; abrupt, wavy boundary.

IIC1—42 to 46 inches, dark yellowish-brown (10YR 4/4) loamy
sand ; single grain; loose; mildly alkaline; calcareous;
abrupt, wavy boundary.

IITC2—-46 to 68 inches, dark-brown (7.5YR 4/4) sandy clay
loam; medium, distinet, yellowish-brown (10YR 5/8)
mottles and few, fine, faint, grayish-brown (10YR 5/2)
mottles; massive; friable; mildly alkaline; calcareous;
abrupt, wavy boundary.

IVC3—83 to 80 inches, dark, yellowish-brown (10YR 4/4)
loamy sand; single grain; loose; moderately alkaline;
caleareous.

The thickness of the solum, and generally the depth to
carbonates, ranges from about 268 to 42 inches but is 32 to 40
inches in most places. In some places the upper part of the
C horizon is neutral and carbonates are 1 foot to 3 feet below
the upper boundary of this horizon. The content of gravel
in the sojum ranges from 2 to 20 percent. Haney soils that
contain gravel are mainly on the beach ridges and river
terraces. In many places the Haney soils on outwash plains
or along tributaries contain almost no gravel.

The Ap horizon commonly is 8 inches thick, but its thick-
ness ranges from 7 to 10 inches. This horizon generally is
dark grayish brown (10YR 4/2) or brown (10YR 4/8). The
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Ap horizon is loam or fine sandy loam. An A2 horizon occurs
in uncultivated areas.

The B horizon is dark brown (7.5YR 4/4 or 10YR 4/3), dark
yellowish brown (10YR 4/4), dark reddish brown (5YR 3/4),
or brown (7.5YR 5/4). Mottles are faint, brown (7.5YR 5/4),
strong brown (7.5YR 5/6), and grayish brown (10YR 5/2).
The grayish (2-chroma) mottles occur throughout the Bt
horizon. The ped coatings generally are dark reddish brown,
dark brown, or dark grayish brown. The B horizon normally
is sandy clay loam, light clay loam, or loam.

The C horizon commonly is brown (10YR 4/3), dark brown
(7.5YR 4/4), grayish brown (10YR 5/2), or dark yellowish
prown (10YR 4/4). It generally is calcareous, though the
upper part is neutral in some places. Fine and medium sands
are the dominant textures, but gravelly loamy sand and some
strata of sandy clay loam commonly occur where these sofls
are on beach ridges and stream terraces. Finer textured lake
clay or till material occurs under the coarse materials. The
clayey material is at a depth ranging from 4 to 8 feet.

Haney soils are the moderately well drained members of a
drainage sequence that includes the well-drained Oshtemo
soils, the somewhat poorly drained Digby soils, and the very
poorly drained Millgrove soils. They commonly are adjacent
to those soils. They are similar to moderately well drained
Rawson soils but lack their underlying fine-textured C horizon
above a depth of 40 inches. Haney soils typically have a
redder hue in the B horizon than Rawson soils. They lack the
fine sand and silt that is common in Tuscola soils, and they are
not so red throughout as Vaughnsville soils.

Haney fine sandy loam, 0 to 2 percent slopes (HoA).—
This soil is on uplands. It has a sandy surface layer that
dries out faster than the surface layer of Haney loam.

Included with this soil in mapping are low areas of
level, somewhat poorly drained Digby soils that generally
are 1 acre to 2 acres in size. Also included are small areas
of soils that have a sandy loam surface layer and small,
low areas of very poorly drained, dark-colored Millgrove,
Mermill, and Hoytville soils that are near the boundaries
of this Haney soil. Areas of soils that have a darker
colored surface layer than this Haney soil, areas of soils
that lack grayish-brown mottles in the upper part of the
subsoil, and areas of soils that have a surface layer and
subsoil more than 40 inches in combined thickness also are
included.

This soil has no major limitation to farming, and it
has few limitations for nonfarm uses. Capability unit I-1.

Hanqy ﬁne sandy loam, 2 to 6 percent slopes (HaB).—
This soil is on beach ridges and stream terraces. It has a
loamy surface layer that dries quickly and is slightly
droughty. Tillage is easy.

Included with this. soil in mapping are small areas of
nearly level, somewhat poorly drained Digby soils and a
few areas of well-drained Oshtemo soils on the higher
rises. These included areas generally are 15 to 1 acre in
size. Also included are some spots of level, very poorly
drained, dark-colored Mermill and Hoytville soils near
boundaries of Haney soils. Areas of soils that have a
darker colored surface layer than this Haney soil, areas
of soils that lack grayish-brown mottles in the upper part
of the subsoil, and areas of soils that have a surface layer
and subsoil more than 40 inches in combined thickness also
are included.

A moderate hazard of erosion is the major limitation
to the use of this soil. Slope is a limitation for some non-
farm uses. Capability unit ITe-1.

Haney loam, 0 to 2 percent slopes (HdA).—This soil is
mainly in relatively narrow strips on stream terraces along

the Maumee River. A profile of this soil is described as
representative for the series. This soil is easy to till, and
it dries readily in spring.

Included with this soil in mapping are small, low areas,
1 acre to 3 acres in size, of the wetter Digby soils along
the boundaries between those soils and this Haney soil.
Also included are areas of the darker colored, moderately
well drained Medway soils and the well drained Ross
soils. These included soils are common along the boundary
of this Haney soil and the adjacent flood plains. Other
inclusions are small areas of the very poorly drained Mill-
grove soils that most commonly are near the boundaries
between those soils and this Haney soil. Areas of soils that
have a darker colored surface layer than this soil, areas of
soils that lack grayish-brown mottles in the upper part of
the subsoil, and areas of soils that have a surface layer
and subsoil 40 inches in total thickness also are included.

Although this soil has no major limitations to farming
or for most nonfarm uses, the wetter included areas or
areas subject to flooding have some limitations. Capabil-
ity unit I-1.

Haney loam, 2 to 6 percent slopes (HdB).—This soil
is on low, elongated, medium-sized ridges on stream ter-
races along the Maumee River. It has good tilth and dries
readily in spring. '

Included with this soil in mapping are small areas,
commonly 1 acre to 2 acres in size, of level, somewhat
poorly drained Digby soils along the boundaries between
those soils and this Haney soil. Also included are a few
areas of moderately eroded Haney loam that generally
is more sloping than this soil. Small areas of dark-
colored, moderately well drained or well drained Medway
and Ross soils that commonly are on lower slopes adja-
cent to flood plains also are included. Other inclusions
are areas of soils that have a darker colored surface layer
than this Haney soil, areas of soils that lack grayish-
brown mottles in the upper part of the subsoil, and areas.
of soils that have a surface layer and subsoil more than
40 inches in total thickness.

A moderate hazard of erosion is the major limitation
to farming. Slope is a limitation for some nonfarm uses.
Capability unit ITe-1.

Haney and Rawson loams, 6 to 12 percent slopes
(HeC).—These soils are in medium-sized strips on elon-
gated ridges or slope breaks on stream terraces. They are
mapped together because they are similar and because
they have the same general use and management require-
ments.

Included with these soils in mapping are a few areas
of nearly level, somewhat poorly drained Digby soils.
These areas generally are 14 acre to 2 acres in size. Also
included are areas of soils that have a-darker colored sur-
face layer than this Haney soil. Areas of soils that lack
grayish-brown mottles in the upper part of the subsoil
and areas of soils that have a surface layer and subsoil
more than 40 inches in combined thickness also are
included.

A severe hazard of erosion is the major limitation to
farming. Slope is a major limitation for many nonfarm
uses. Capability unit IIIe-1.
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Haskins Series

The Haskins series consists of nearly level, somewhat
poorly drained soils on beach ridges, outwash }ilalns, and
stream terraces. These soils formed partly in loamy soil
material and partly in underlying lacustrine clay or
glacial till modified by water action. The finer textured
substratum is at a depth of 20 to 40 inches. )

In a representative profile of a Haskins soil that is
cultivated, the plow layer is dark grayish-brown loam
about 7 inches thick. The subsoil, between depths of 7 and
28 inches, is dark yellowish-brown clay loam, dark gray-
ish-brown sandy clay loam, and grayish-brown silty clay.
The underlying material, between depths of 28 and 60
inches or more, is grayish-brown silty clay. )

Haskins soils have moderate permeability in the subsoil
and slow permeability in the fine-textured underlying
material. They are saturated for significant periods in
winter and summer because of the slowly permeable sub-
stratum. They have medium available moisture capacity
and a moderately deep root zone. Haskins soils are medi-
um acid to strongly acid in the upper 24 inches unless
they are limed. )

Nearly all the acreage of Haskins soils is used for cul-
tivated crops. Most of the acreage has been artificially
drained to improve plant growth and to make fieldwork

easier.
Representative profile of Haskins loam, 0 to 2 percent
slopes, in a cultivated field in Marion Township (NW31/

NE14SEL,SW1 sec. 25, T.3N.,R.TE.) :

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) loam;
weak, fine, subangular blocky structure parting to mod-
erate, medium, granular structure; friable, slightly hard;
slightly acid ; abrupt, smooth boundary.

B21tg—7 to 15 inches, dark yellowish-brown (10YR 4/4)
light clay loam; many, fine, faint, dark grayish-brown
(2.5Y 4/2) mottles; moderate, fine, subangular blocky
structure; firm, hard; dark-gray (10YR 4/1) ped coat-
ings that have thin, patchy, dark-gray (10YR 4/1) clay
films; slightly acid; clear, smooth boundary.

B22tg—15 to 24 inches, dark grayish-brown (10YR 4/2)
sandy clay loam; common, medium, distinct, yellowish-
brown (10YR 5/6) and pale-brown (10YR 6/3) mottles;
moderate, medium, subangular blocky structure; firm,
hard; dark-gray (10YR 4/1) ped coatings that have
thin, patchy, dark-gray (10YR 4/1) clay films; common
fine pebbles; neutral; abrupt, smooth boundary.

IIB3tg—24 to 28 inches, grayish-brown (2.5Y 5/2) silty clay;
common, medium, distinet, dark yellowish-brown (10YR
4/4) and yellowish-brown (10YR 5/6) mottles; moderate,
medium, angular blocky structure; very firm, very hard;
dominantly gray (10YR 5/1) coatings on peds; thin,
patchy, gray (10YR 5/1) clay films on vertical ped sur-
faces, very patchy gray (10YR 5/1) clay films on hori-
zontal ped surfaces; mildly alkaline; few fine pebbles;
clear, wavy boundary.

ITICg—28 to 60 inches, grayish-brown (2.5Y 5/2) silty clay;
massive; very firm, very hard; few fine pebbles; mod-
erately alkaline; caleareous.

The thickness of the solum, and commonly the depth to
carbonates, ranges from about 24 to 44 inches. In some places
the lower few inches of the solum is calcareous. The depth
to the fine-textured material of the IIB and IIC horizons
ranges from 20 to 40 inches. The gravel content in the solum
ranges from 2 percent to about 15 percent.

The Ap horizon commonly is 7 or 8 inches thick and
generally is dark grayish brown (10YR 4/2) or dark gray
(10YR 4/1). The texture is loam or fine sandy loam. An A2
horizon occurs in uncultivated areas. In the B horizon,
matrix colors are dark yellowish brown (10YR 4/4) and

dark grayish brown (10YR 4/2), but colors range to dark
brown (10YR 4/8) and brown (10YR 5/3). Mottling is faint
to distinct, dark grayish brown (2.5Y 4/2), yellowish brown
(10YR 5/6), and dark yellowish brown (10YR 4/4). Colors
of ped coatings are dominantly darker and have a chroma
of 2 or less. Texture of the B horizons generally is sandy
clay loam or light clay loam, but layers of heavy loam
commonly occur. In some places a 2- to 8-inch layer of
loamy sand or fine sand occurs above the IIB3tg horizon.
This coarse-textured layer is commonly discontinuous. The
matrix colors of the IIB horizon are typically grayish brown
(2.5Y 5/2), gray (10YR 5/1), or brown (10YR 5/3), and
the texture is silty clay, clay, or heavy clay loam.

The IIC horizon commonly is grayish brown (10YR 5/2,
2.5Y 5/2) or brown (10YR 4/3) but ranges to gray (10YR
5/1), and the texture generally is silty clay, clay, or clay
loam. This horizon typically is calcareous.

Haskins soils are the somewhat poorly drained members
of a drainage sequence that includes the moderately well
drained Rawson soils and the very poorly drained Mermill
soils, They are adjacent to the Mermill soils in many places.
They are less commonly adjacent to the Rawson soils. The
Haskins soils are similar to Digby soils in some properties
but lack a sandy or loamy C horizon. They have a lower
content of fine sand and silt than the somewhat poorly
drained Kibbie soils.

Haskins fine sandy loam, 0 to 2 percent slopes
{HkA).—This soil is on low ridges and low knolls on up-
lands. Because the surface layer and upper part of the
subsoil are coarser textured and the available water ca-
pacity is slightly lower, this soil is slightly more droughty
than Haskins loam.

Included with this soil in mapping are areas of Has-
kins loam 14 acre to 2 acres in size, a few spots of Rimer
loamy fine sand 14 acre to 2 acres in size, areas of gently
sloping soils, and areas of very poorly drained, dark-
colored Mermill and Hoytville soils. The Mermill and
Hogytville inclusions are in the more nearly level areas
and are near areas mapped as those two soils. Also in-
cluded are areas of soils that are darker colored than is
typical for Haskins soils. The darker color in these inclu-
sions generally extends to a depth of less than 10 inches.
Areas of soils in which the surface layer and upper part
of the subsoil are loamy and range from 14 to 20 inches
in thickness are also included.

Seasonal wetness is the major limitation to farming.
Wetness and erosion are limitations in a few areas of
included gently sloping soils, but the hazard of erosion
generally 1s not so significant as the wetness limitation.
Seasonal wetness and slow permeability are limitations
for many nonfarm uses. Capability unit ITw-6.

Haskins loam, 0 to 2 percent slopes (HIA).—This soil is
in strips on low knolls on uplands. A profile of this soil
is described as representative for the series. This soil
generally is easy to till.

Included with this soil in mapping are small areas of

.Haskins fine sandy loam, commonly 1 to 3 acres in size;

areas of gently sloping soils; a few spots of Rimer loamy
fine sand 14 acre to 2 acres in size; and areas of dark-
colored, very poorly drained Mermill and Hoytville soils.
Also included are areas of soils that are darker colored
than is typical for Haskins soils. In these inclusions the
darker color generally extends to a depth of less than 10
inches. Areas of soils in which the surface layer and
upper part of the subsoil are loamy and range from 14
to 20 inches in thickness also are included.

Wetness is the major limitation to farming. Erosion is
a hazard on the included gently sloping soils. Seasonal
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wetness and slow permeability are major limitations for
many nonfarm uses. Capability unit I1w-6.

Haskins fine sandy loam, stratified substratum, 0 to 2
percent slopes (HnA).—This soil is on low knolls on up-
lands. It differs from typical Haskins soils in having a
stratified substratum below a depth of 40 inches. This
substratum consists of layers of sandy clay loam, silty
clay, clay, sandy loam, and medium or coarse sands.
Clayey till or lake clay material is beneath the stratified
substratum at a depth of 4 to 9 feet. )

Included with this soil in mapping are areas of Rimer
soils that have a stratified substratum and are 14 acre to
9 acres in size, areas of nonstratified Haskins soils, and
areas of dark-colored, very poorly drained Mermill soils
that have a stratified substratum. The Mermill inclusions
commonly occur near areas mapped as Mermill soils. Also
included are areas of soils that are darker colored than
is typical for Haskins soils. In these inclusions the dark
color generally extends to a depth of less than 10 inches.
Areas of soils in which the surface layer and upper part
of the subsoil are loamy and range from 14 to 20 inches
in thickness also are included.

Wetness is the major limitation to farming: Erosion is
a slight hazard on the included gently sloping soils.
Seasonal wetness and slow permeability are major limita-
tions for many nonfarm uses. Capability unit IIw-6.

Hoytville Series

The Hoytville series consists of nearly level, dark-
colored, very poorly drained soils. The soils formed in
clayey glacialtill beveled and reworked by lake action.
They are in broad flats on uplands, chiefly in the southern
part of the county and north and west of Napoleon.

In a representative profile of a Hoytville soil that is
cultivated, the plow layer is very dark grayish-brown
clay about 7 inches thick. The subsoil, between depths of
7 and 37 inches is gray and olive-gray clay that is mottled
with yellowish brown or dark yellowish brown, or both.
The underlying material, between depths of 37 and 60
inches, is dark yellowish-brown clay glacial till. The
upper foot or two of this compact till material is partially
weathered. It contains numerous pebbles and fragments
of limestone and there are some coarse fragments and
pebbles throughout the soil.

Hoytville soils have moderately slow permeability in
the subsoil and slow permeability in the till material.
They commonly are saturated during winter and spring
and dry out slowly in spring unless they have been arti-
ficially drained. They have high available moisture capac-
ity and a root zone that is deep where they are adequately
drained or when water in the soil is depleted in summer.
Hoytville soils are slightly acid to neutral in the upper
part of the root zone.

Nearly all the acreage of Hoytville soils is used for
cultivated crops, except for many small woodlots. These
woodlots are gradually being cleared for farm use. Most
of the acreage has been artificially drained to improve
plant growth and to make fieldwork easier.

Representative profile of Hoytville clay, in a cultivated
field in Pleasant Township (SW4NW1,SW14SE1; sec.
27, T.3N,,R.6E.) :

Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2) clay;
moderate, medium and coarse, angular blocky structure;
firm; 2 percent coarse fragments; slightly acid; abrupt,
smooth boundary.

B21tg—7 to 11 inches, gray (10YR 5/1) clay; many, medium,
distinct, yellowish-brown (10YR 5/4 or 5/6) mottles;
moderate, medium, angular blocky structure; firm; some
black (10YR 2/1) organic staining on peds; thin, patchy,
grayish-brown (10YR 5/2) clay films on peds; 2 percent
angular coarse fragments; neutral; clear, smooth bound-

ary.

B22tg—11 to 16 inches, olive-gray (5Y 5/2) clay; common,
medium, prominent, yellowish-brown (10YR 5/6) and
dark yellowish-brown (10YR 4/4) mottles; moderate,
medium and fine, angular blocky structure; firm; thin,
patchy, dark grayish-brown (10YR 4/2) clay films on
peds; 4 percent angular coarse fragments; neutral ;
clear, smooth boundary.

B23tg—16 to 27 inches, olive-gray (5Y 5/2) clay; common,
medium, prominent, brownish-yellow (10YR 6/8) and
dark yellowish-brown (10YR 4/4) mottles; weak, medi-
um and coarse, prismatic structure parting to moderate,
medium and fine, angular blocky ; very firm; thin, patchy,
dark grayish-brown (10YR 4/2) clay films around peds;
4 percent angular coarse fragments; neutral; gradual,
smooth boundary.

B3tg—27 to 37 inches, olive-gray (5Y 5/2) clay; common,
medium, prominent yellowish-brown (10YR 5/4 or 65/6)
mottles; moderate, coarse, prismatic structure parting
to moderate, medium, angular blocky; firm; thin con-
tinuous, dark grayish-brown (2.5Y 4/2) clay firms on
vertical ped surfaces; 5 percent angular coarse frag-
ments ; neutral; clear, smooth boundary.

C—37 to 60 inches, dark yellowish-brown (10YR 4/4) clay;
light-gray (10YR 7/2) calcareous areas common on verti-
cal cleavage faces; massive; firm, sticky; thin, patchy,
gray (5Y 5/1) clay films on vertical cleavage faces; 6
percent angular coarse fragments; mildly alkaline.

The thickness of the solum, and commonly the depth to
carbonates, ranges from 38 to 55 inches but most commonly
is 40 to 50 inches. In some places the upper part of the C
horizon is calcareous only in patchy areas. Coarse fragments,

. which are dominantly limestone but include some shale and

igneous pebbles, make up about 2 to 8 percent of the soil
mass.

The thickness of the dark-colored Ap horizon generally is
7 to 8 inches but ranges from 6 to 9 inches. This horizon
is very dark grayish brown (10YR 8/2) or very dark gray
(10YR 3/1). The dominant texture is clay, but it is clay loam
in some places. ’

The B horizon generally is gray (10YR 5/1 or 6/1 or §Y
5/1) or olive gray (5Y §/2) but ranges to dark gray (10YR
4/1). This horizon has distinct to prominent, yellowish-brown
(10YR 5/4 and 5/6) and dark yellowish-brown (10YR 4/4)
mottles. Gray mottles and gray or grayish-brown clay films
are common on ped surfaces, The B horizon is clay and has a
content of clay ranging from 40 to 50 percent.

The C horizon is commonly dark yellowish brown (10YR
4/4) or grayish brown (10YR 5/2), but it is gray (10YR
B5/1 or 5Y 5/1) in places. This horizon has few or common
mottles of yellowish brown (10YR 5/6 and 5/8), dark yel-
lowish brown (10YR 4/4), dark grayish brown (10YR 4/2),
gray (5Y 5/1), olive gray (5Y 5/2), or grayish brown (10YR
5/2). The horizon is heavy clay loam or clay.

Hoytville soils are the very poorly drained members of a
drainage sequence that includes the moderately well drained
St. Clair soils and the somewhat poorly drained Nappanee
soils. They are adjacent to those soils in areas where well-
developed -drainageways occur, but elsewhere they mainly
are adjacent to the Nappanee soils. They commonly are ad-
jacent to very poorly drained Lenawee, Latty, and Toledo
soils in some places. The Hoytville soils have about the same
content of clay as Toledo and Latty soils, but they formed
in glacial till material, whereas the Toledo and Latty soils
formed in lacustrine silty clay material. Hoytville soils differ
from Lenawee soils in having a higher content of clay and a
lower content of sand in the B horizon. In addition, they
formed in till, whereas the Lenawee soils formed in stratified
lacustrine material.
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Hoytville clay loam (Ho).—This level soil is in broad,
elongated strips adjacent to areas of more sandy soils on
uplands. It has a higher content of sand in the surface
layer than Hoytville clay and can be tilled throughout a
wider range of moisture content than that soil.

Included with this soil in mapping are areas of very
poorly drained Mermill soils. These included areas are
1 acre to 4 acres in size. They occur throughout the
mapped areas but are most common near the boundary
between Mermill soils and this Hoytville soil. Also in-
cluded are small areas, 14 acre to 2 acres in size, of lighter
colored Haskins soils on low knolls and ridges and small
areas of lighter colored Rimer loamy fine sand. Other
inclusions are areas of Hoytville soils where the surface
layer and subsoil combineg are either thicker or thinner
than is typical for the series.

Soil wetness is the major limitation to farming. Sea-
sonal wetness and slow permeability are limitations for
many nonfarm uses. Capability unit ITw-5.

Hoytville clay (Hv).—This level soil is in broad areas
on uplands. A profile of this soil is described as repre-
sentative for the series. The surface layer is more difficult
to till than that of Hoytville clay loam. It clods if it is
worked when wet. If this soil is intensively cultivated,
crusting occurs after heavy rainfall, and this can ad-
versely affect plant seedlings.

Included with this soil in mapping are small areas, 1
acre to 4 acres in size, of less clayey, very poorly drained
Mermill soils. These inclusions generally are rather
widely scattered. Also included are areas of lighter
colored Nappanee soils, 15 acre to 3 acres in size, on
slight knolls and nearly level ridges that commonly are
near drainageways, and a few areas of lighter colored,

sandy Rimer soils and loamy Haskins soils. Other inclu-

sions are areas of Hoytville soils where the surface layer
and subsoil combined are either thicker or thinner than
is typical for the series.

Wetness is the major limitation to farming. Seasonal
wetness and slow permeability are limitations for many
nonfarm uses. Capability unit ITw-5.

Hoytville Series, Thin Solum Variant

The Hoytville series, thin solum variant, consists of
dark-colored, very poorly drained soils. These soils
formed in clayey glacial till that was modified or re-
worked by water. They are in fairly broad areas in a
small valley in Ridgeville Township that is 5 to 6 feet
lower than the uplands.

In a representative profile of a Hoytville, thin solum
variant, soil that is cultivated, the plow layer is black
clay about 9 inches thick. Between depths of 9 and 13
inches, there is a subsoil of dark grayish brown clay that
has distinct, light olive-brown mottles. The underlying
material, between depths of 13 and 60 inches or more, is
compact clay glacial till. The upper 12 inches of the till
shows considerable evidence of having been reworked by
lake water.

Hoytville, thin solum variant, soils have slow perme-
ability in the subsoil and in the till material. They are
seasonally saturated for a significant period of time, and
they dry out very slowly in spring unless they have been
adequately drained. They have low available moisture

capacity and a root zone that is shallow to moderately
deep where it is adequately drained.

Nearly all the acreage of Hoytville, thin solum variant,
soils is used for cultivated crops. Most of this has been
artificially -drained to improve plant growth and to help
make fieldwork easier.

Representative profile of Hoytville clay, thin solum
variant, in a cultivated field i Ridgeville Township
(NE4NW14NE1, sec. 14, T. 6 N., R. 5 E.):

Ap—0 to 9 inches, black (10YR 2/1) clay; weak, medium,
subangular blocky structure parting to moderate, medi-
um, granular structure; firm; neutral; abrupt, smooth
boundary.

Bg—9 to 13 inches, dark grayish-brown (2.5Y 4/2) clay;
few, medium, distinet, light olive-brown (2.5Y 5/4 and
5/68) mottles; moderate, medium, angular blocky strue-
ture; firm; thin, very patchy, dark-gray (10YR 4/1)
coatings on vertical ped faces; few, fine, angular stones
and pebbles; mildly alkaline; clear, wavy boundary.

Clg—13 to 20 inches, dark grayish-brown (2.5Y 4/2) clay;
common, medium, distinct, light olive-brown (2.5Y 5/4
and 5/6) mottles; weak, medium, angular blocky strue-
ture; firm; some pebbles and coarse fragments; moder-
ately alkaline; calcareous; clear, wavy boundary.

02g—20 to 238 inches, dark grayish-brown (2.5Y 4/2) clay;
common, medium, distinet, light olive-brown (2.5Y 5/4)
and olive-brown (2.5Y 4/4) mottles; weak, thick, platy
structure ; firm ; common strong-brown (7.6YR 5/6) oxide
coatings; some pebbles and angular stones; moderately
alkaline ; calcareous ; abrupt, wavy boundary.

C3—23 to 60 inches, brown (10YR 4/8) clay; common, medi-
um, distinet, dark grayish-brown (10YR 4/2) and yellow-
ish-brown (10YR 5/8) mottles; massive; firm; numerous
pebbles and angular fragments; moderately alkaline;
caleareous,

The thickness of the solum, and commonly the depth to
carbonates, ranges from 12 to 20 inches. The B horizon
generally has lower color values and fewer bright mottles
than is typical for the Hoytville series.

These Hoytville soils are adjacent to Mermill soils and
to lighter colored Nappanee soils, which occur on the adja-
cent valley slopes. They have a much thinner Bt horizon than
normal Hoytville soils. They are much darker colored than
the adjacent, lighter colored Nappanee soils.

Hoytville clay, thin solum variant (Hw).—This level
soil is in slightly depressional areas. It generally has poor
tilth, and it can be tilled only within a narrow range of
moisture content.

Included with this soil in mapping are areas of very
poorly drained Mermill soils. These inclusions are 1 acre
to 4 acres in size. They have a less clayey surface layer
and are easier to farm than this Hoytville variant.

Seasonal wetness is the major limitation to farming.
This soil is not so well suited to artificial drainage as
normal Hoytville soils, which have a thicker combined
surface layer and subsoil. Seasonal wetness and slow per-
meability are limitations for many nonfarm uses. Capa-
bility unit ITw-5.

Kibbie Series

The Kibbie series consists of deep, nearly level, some-
what poorly drained soils that are mainly in Liberty
Township. These soils formed in loamy materials on
uplands.

In a representative profile of a Kibbie soil that is cul-
tivated, the plow layer is dark grayish-brown fine sandy
loam about 13 inches thick. The subsurface layer is pale-
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brown fine sandy loam about 2 inches thick. The subsoil
between depths of 15 and 38 inches, is yellowish-brown
and pale-brown loam and light yellowish-brown very fine
sandy loam. It has yellowish-brown and grayish-brown
mottles. The subsoil has a slightly higher content of clay
than the surface layer. The underlying material, between
depths of 38 and 72 inches, is stratified, calcareous silt,
fine sand, and silt loam.

Kibbie soils have moderate permeability in the subsoil
and in the underlying stratified materials. They are sea-
sonally saturated for long periods and dry out slowly in
spring unless they have been adequately drained. They
have high available moisture capacity. The root zone is
deep if the soils are adequately drained and in summer
when the water table is low. The root zone is slightly
acid to neutral.

Nearly all the acreage of Kibbie soils is used for culti-
vated crops. Most of this soil has been artificially drained
to improve plant growth and to make fieldwork easier.

Representative profile of Kibbie fine sandy loam, 0 to 2
percent slopes, in a cultivated field in Liberty Township
(SW1,SW1NW1,NW1, sec. 33, T. 6 N,, R. T E.) :

Apl—oO0 to 9 inches, dark grayish-brown (10YR 4/2, 6/2 dry)
fine sandy loam; very weak, fine, subangular blocky
structure parting to moderate, fine, granular structure;
very friable; many roots; slightly acid; abrupt, smooth
boundary.

Ap2—9 to 13 inches, dark grayish-brown (10YR 4/2, 6/2 dry)
fine sandy loam; weak, medium, platy structure parting
to-moderate, fine, granular structure; very friable; many
roots; slightly acid ; abrupt, smooth boundary.

A2—13 to 15 inches, pale-brown (10YR 6/3) fine sandy loam;
common, fine, distinct, yellowish-brown (10YR 5/6) and
dark-brown (7.5YR 4/4) mottles; weak, medium, platy
structure parting to weak, very fine, subangular blocky
structure; very friable; common roots; slightly acid;
clear, smooth boundary.

B21t—15 to 24 inches, yellowish-brown (10YR 5/4) loam;
few, fine, faint, light yellowish-brown (10YR 6/4) and
yellowish-brown (10YR 5/6) mottles, and many, medium,
grayish-brown (2.5Y 5/2) mottles; moderate, fine, angu-
lar blocky structure; friable; common roots; thin,
patehy, grayish-brown (10YR 5/2) clay films on peds;
many, medium, grayish-brown (2.5Y 5/2) mottles on
peds ; slightly acid ; clear, smooth boundary.

B22t—24 to 31 inches, pale-brown (10YR 6/3) loam; com-
mon, fine, distinct, yellowish-brown (10YR 5/6) mottles
and many, medium, faint, grayish-brown (2.5Y 5/2)
mottles; weak, fine, angular blocky structure; friable;
few roots; thin, patchy, grayish-brown (2.5Y 5/2) clay
films around peds; many, medium, faint, grayish-brown
(2.5Y 5/2) mottles on ped faces; neutral; clear, wavy
boundary. :

B3—31 to 38 inches, light yellowish-brown (10YR 6/4) very
fine sandy loam; common, fine, distinct, yellowish-brown
(10YR 5/8) mottles; very weak, medium, subangular
blocky structure parting to very weak, fine, subangular
blocky structure; friable; few roots; thin, very patchy,
dark grayish-brown (10YR 4/2) clay films on vertical
ped surfaces ; mildly alkaline ; clear, wavy boundary.

Cg—38 to 72 inches, grayish-brown (2.5YR 5/2), stratified
silt, silt loam, and fine sand; many, medium, distinct,
gray (10YR 6/1) mottles and few, medium, distinct,
strong-brown (7.5YR 05/6) mottles; very coarse platy
structure; friable; light-gray (10YR 7/1) calcium car-
bonate accumulations ; moderately alkaline ; calcareous.

The thickness of the solum, and commonly the depth to
carbonates, ranges from 24 to 48 inches but in most places
is between 26 and 44 inches.

The Ap horizon ranges from 7 to 18 inches in thickness. Its
color generally is dark grayish brown (10YR 4/2), though
it appears to be very dark grayish brown (10YR 3/2) until

crushed. The dominant texture of the Ap horizon is fine sandy
loam, but its texture ranges to very fine sandy loam, loam,
and silt loam,

_The B horizon generally is brown (10YR 5/3), pale brown
(10YR 6/3), or yellowish brown (10YR 5/4) but ranges to
grayish brown (10YR 5/2) or light yellowish brown (10YR
6/4). Mottling is faint to distinct, light yellowish brown
(10YR 6/4), yellowish brown (10YR 5/6), grayish brown
(10YR 5/2 or 2.5Y 5/2), gray (10YR 5/1), and brown (10YR
4/8). Ped surfaces in the Bt horizon have a dominant chroma
of 2. The B horizon is loam, heavy fine sandy loam, or light
sandy clay loam; light clay loam and heavy silt loam layers
occur in some places.

The C horizon is commonly grayish brown (2.6Y 5/2) but
ranges to brown (10YR 5/3), yellowish brown (10YR 5/4),
or dark yellowish brown (10YR 4/4). It is typically stratified
with layers of fine sand, very fine sand, silt, and. silt loam,
The layers range from 13 inch to about § inches in thickness.

Kibbie soils are the somewhat poorly drained members
of a drainage sequence that includes the moderately “well
drained Tuscola soils and the very poorly drained Colwood
soils. They are adjacent to those soils in areas where well-
developed ,drainageways occur. They commonly are adjacent
to somewhat poorly drained Del Rey soils. The Kibbie soils
have a lower content of clay in the B horizon than the Del
Rey soils, and they have a higher content of fine sand. They
have a higher content of silt and fine sand in the B horizon
than somewhat poorly drained Digby soils. They differ from
Haskins soils in lacking a finer textured C horizon within
a depth of 40 inches.

The Kibbie soils in this county have a lighter colored A
horizon and grayer ped surfaces in the B horizon than the
defined range for the series. These differences do not greatly
affect the use or management of these soils.

Kibbie fine sandy loam, 0 to 2 percent slopes (KfA).—
This soil is on low knolls and elongated low ridges, most
commonly near drainageways. A profile of this soil is
described as representative for the series. This soil gener-
ally has good tilth and very low susceptibility to surface
crusting. If this soil is artificially drained, it dries out
and warms readily in spring.

Included with this soil in mapping are small areas, 14
acre to 3 acres in size, of somewhat poorly drained Has-
kins fine sandy loam, stratified substratum, and small
areas of Tedrow loamy fine sand, silty subsoil variant.
Also included are areas of Kibbie soils that have a darker-
colored surface layer than is typical for the series and
some areas of gently sloping Kibbie soils. )

Seasonal wetness is the major limitation to farming.
Erosion is a slight hazard on the gently sloping included
soils. Seasonal wetness is the dominant limitation for
many nonfarm uses. Capability unit IIw-6. .

Kibbie loam, 0 to 2 percent slopes (KIA).—This soil is
on low knolls and somewhat elongated low ridges, most
commonly near drainageways but also in other areas. It
has a slightly higher available moisture capacity than
Kibbie fine sandy loam, but it also has a greater tendency
to crust after heavy rains. )

Included with this soil in mapping are small areas of
Kibbie fine sandy loam, generally 14 acre to 135 acres In
size. Also included are areas of soils that are gently slop-
ing and areas of soils that have a darker colored surface
layer than is typical for the series. Small areas of moder-
ately well drained Tuscola soils on slightly higher knolls
or slope breaks also are included_. S )

Seasonal wetness is the major limitation to farming,
and it also is a dominant limitation for many nonfarm

uses. Capability unit IIw-6.
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Latty Series

The Latty series consists of deep, level to nearly level,
very poorly drained soils. These soils formed in lacustrine
clay that is underlain by Wisconsin-age clayey glacial

till. They are in broad areas on uplands and are only in-

Pleasant and Ridgeville Townships.

In a representative profile of a Latty soil that is culti-
vated, the plow layer is dark-gray clay about 8 inches
thick. The subsoil, between depths of 8 and 41 inches, is
gray clay that contains many, distinct, yellowish-brown
mottles. The subsoil has about the same content of clay
as the surface layer. The underlying material, between
depths of 41 to 71 inches, is calcareous clay glacial till.
This material is compact and contains numerous pebbles
and fragments of limestone.

Latty soils have slow permeability in the subsoil and
very slow permeability in the underlying till. They are
saturated for long periods in winter and spring, and they
are slow to dry out in spring unless they have been ade-
quately drained. They have medium available moisture
capacity and a root zone that is mostly moderately deep
if the soil is drained. Latty soils are slightly acid to neu-
tral in the upper part of the root zone.

Nearly all the acreage of Latty soils is used for culti-
vated crops. A few small woodlots remain in some places.
Most of the cultivated acreage has been artificially drained
to improve plant growth and to help make fieldwork easier.

Representative profile of Latty clay, in a cultivated
field in Pleasant Township (NE14NE1,NE1,NW1, sec.
31, T.3N,R.6E.):

Ap—O0 to 8 inches, dark-gray (10YR 4/1) clay; few, fine,
faint, dark-brown (10YR 4/3) mottles; weak, me-
dium, granular structure between depths of 0 and 2
inches, weak, medium, angular blocky structure be-
tween depths of 2 and 8 inches; firm; many roots;
slightly acid ; abrupt, smooth boundary.

B21g—8 to 15 inches, gray (N 5/0) clay; many, medium, dis-
tinet, yellowish-brown (10YR 5/4) mottles; weak,
medium, prismatic structure parting to moderate, fine,
angular blocky structure; firm; common roots; dark-
gray (10YR 4/1) ped surfaces that have common,
fine, faint, dark yellowish-brown (10YR 4/4) mot-
tles; neutral ; gradual, smooth boundary.

B22g—15 to 28 inches, gray (N 5/0) clay; medium, distinct,
yellowish-brown (10YR 5/6) mottles; weak, medium,
prismatic structure parting to moderate, medium, an-
gular blocky structure; firm; common roots; dark-
gray (N 4/0) ped surfaces that have common, fine,
faint, dark yellowish-brown (10YR 4/4) mottles ;
neutral ; gradual, smooth boundary.

B23g—28 to 41 inches, gray (5Y 5/1) clay; many, coarse,
yellowish-brown (10YR 5/4 and 5/6) mottles; mod-
erate, medium, angular blocky structure; firm; few
roots; few small pebbles; mildly alkaline; clear,
smooth boundary.

IIC—41 to 71 inches, yellowish-brown (10YR 5/4) clay:
many, medium, distinct, grayish-brown (10YR 5/2)
and greenish-gray (5GY 5/1) mottles; massive ; firm;
few light-gray (10YR 7/1) calcium carbonate accu-
mulations; few pebbles and shale fragments; mod-
erately alkaline; calcareous.

The thickness of the solum, and generally the depth to
carbonates, ranges from 34 to 60 inches, but more commonly
is 36 to 45 inches.

The Ap horizon generally is dark ‘gray (10YR 4/1), but
it rangeg to dark grayish brown (10YR 4/2).

The B horizon is gray (5Y 5/1: 2.5Y 5/1; N 5/0), but
ranges to dark grayish brown (2.5Y 4/2), olive gray (5Y

6/2), and dark gray (10YR 4/1) in some subhorizons.
Mottling is mainly distinct, yellowish brown (10YR 5/4),
dark yellowish brown (10YR 4/4), or brown (10YR 4/3),
but in some places it ranges to light olive (2.5Y 5/4) or
5/8) or strong brown (7.5YR 5/6). The B horizon has a
content of clay ranging between 48 and 56 percent.

The C horizon commonly is yellowish brown (10YR 5/4),
gray (10YR 5/1; N 5/0; 5Y 5/1), dark grayish brown
(10YR 4/2), or dark brown (10YR 4/8) and is mottled
with olive gray (5Y 5/2), olive (5Y 5/6), grayish brown
(10YR 5/2), brown (7.5YR 5/4), and greenish gray (5GY)
6/1). This horizon dominantly is clay but ranges to heavy
clay loam.

Latty soils are adjacent to somewhat poorly drained Nap-
panee soils on slight knolls. They are commonly adjacent
to very poorly drained Paulding soils but have less clay
in the solum than the Paulding soils; they generally contain
48 to 56 percent clay, whereas the Paulding soils have a
clay content of more than 60 percent. Latty soils differ
from Toledo soils in lacking a dark-colored surface layer
and in having less well - developed structure. They differ
from very poorly drained Hoytville soils in lacking a dark-
colored surface layer. Latty soils lack the pebble content in
rth.el upper part of the solum that is common in Hoytville
soils.

Latty clay (lo).—This level soil is in broad areas on
uplands. The surface layer is difficult to till, and it crusts
following heavy rains. At times this crusting adversely
affects stands of seedlings. This soil is subject to cracking—
when dry.

Included with this soil in mapping are a few spots
of finer textured Paulding soils and darker colored Hoyt-
ville soils. These inclusions are near the boundaries be-
tween those soils and Latty clay. Also included are some
small areas, 34 acre to 2 acres in size, of less poorly drained
Nappanee soils on slight rises. Small areas of very poorly
drained, darker colored Mermill soils and some smail
areas of somewhat poorly drained Haskins soils also are
included. These inclusions generally are in areas 3/ acre
to 2 acres in size.

Very poor natural drainage and a clay texture are the
major limitations to farming. This soil dries out slowly
in the spring and is difficult to drain artificially. Wet-
ness, very slow permeability, and a clay texture are major

limitations for most nonfarm uses. Capability unit XITw-5.

Lenawee Series

The Lenawee series consists of deep, level and nearly
level, dark-colored soils that are very poorly drained.
These soils formed in stratified lacustrine sediment that
dominantly is silty clay loam and clay loam in texture.
They are in broad areas on uplands on the lake plain,
mainly in Napoleon, Liberty, and Flatrock Townships.

In a representative profile of a Lenawee soil that is
cultivated, the plow layer is very dark grayish-brown
silty clay loam about 8 inches thick. The subsoil, between
depths of 8 and 43 inches, is grayish-brown silty clay loam
and clay loam mottled with olive gray, yellowish brown,
and light brownish gray. The underlying material, be-
tween depths of 43 and 61 inches or more, is stratified, cal-
careous silty loam, silt, silt loam, and silty clay.

Lenawee soils have moderately slow permeability in
both the subsoil and the stratified underlying material.
They are saturated for long periods in winter and
spring. They have high available moisture capacity and
a root zone that is deep if the soil is adequately drained
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and in summer when the water table is low. The root
zone is mostly neutral.

Nearly all the acreage of Lenawee soils is used for
cultivated crops, except for a few small woodlots. Most
of the acreage has been artificially drained to improve
plant growth and to make fieldwork easier.

Representative profile of Lenawee silty clay loam, in
a cultivated field in Liberty Township (NW14NE1,NE1;
sec. 7, T.5 N,, R.TE.):

Ap—o0 to 8 inches, very dark grayish-brown (10YR 3/2) silty
clay loam; moderate, medium, subangular blocky
structure parting to moderate, medium, granular
structure; firm; neutral; abrupt, smooth boundary.

B21g—8 to 16 inches, grayish-brown (2.5Y 5/2) silty clay
loam; common, fine, faint, olive-gray (5Y &5/2)
mottles and common, distinct, yellowish-brown (10YR
5/6) mottles; moderate, fine, angular blocky struc-
ture; firm; few yellowish-red (5YR 4/6) iron stains;
ped faces are gray (10YR 5/1); thin, very patchy,
gray (10YR ‘5/1) clay films; neutral; clear, smooth
boundary.

B22tg—16 to 84 inches, grayish-brown (2.5Y 5/2) heavy
clay loam; common, fine, distinct, yellowish-brown
(10YR 5/6) mottles; moderate, medium, prismatic
structure parting to strong, medium, angular blocky
structure; firm; thin, patchy, gray (10YR 5/1) clay
films on peds; neutral; gradual, smooth boundary.

B23tg-—34 to 37 inches, grayish-brown (2.5Y 5/2) heavy
silty clay loam; common, fine, distinct, yellowish-
brown (10YR 5/8), light brownish-gray (2.5Y 6/2),
and gray (8Y 5/1) mottles; weak, medium, subangu-
lar blocky structure; firm; ped surfaces are gray
(10YR 5/1); thin, patchy, gray (10¥YR 5/1) clay
films on peds; neutral; gradual, smooth boundary.

B3g—37 to 43 inches, grayish-brown (2.5Y 5/2) heavy silty
clay loam; common, fine and medium, distinct, yel-
lowish-brown (10YR 5/6 and 5/8) mottles; weak,
medium, subangular blocky structure; firm; thin,
very patchy, gray (10YR 5/1) clay films on vertical
ped faces; mildly alkaline; clear, wavy boundary.

Clg—43 to 54 inches, grayish-brown (2.5Y 5/2) silty clay
loam; many, fine and medium, distinct, yellowish-
brown (10YR 5/6) mottles; massive; firm; mildly
alkaline; slightly calcareous; diffuse, smooth bound-

ary.

C2g—54 to 61 inches, grayish-brown (2.5Y 5/2), stratified
silt, silt loam, and silty clay; many, fine and
medium, distinct, yellowish-brown (10YR 5/6) mot-
tles; massive; firm; moderately alkaline; calcareous.

The thickness of the solum, and generally the depth to
carbonates, ranges from 36 to 56 inches, but it commonly
is 40 to 50 inches.

The Ap horizon generally is very dark grayish brown
(10YR 3/2) but ranges to very dark gray (10YR 8/1). Its
texture is silty clay loam or loam.

The B horizon generally is grayish brown (2.5Y 5/2) or
gray (5Y 5/1) but ranges to dark grayish brown (2.5Y
4/2). The mottling is of both high and low chroma. The
texture of the B horizon dominantly is heavy silty clay
loam or heavy clay‘'loam; however, layers of silt loam and
light silty clay occur in some places.

The C horizon commonly is grayish brown (2.5Y 5/2) or
gray (5YR 5/1). Mottling is of high chroma. The C horizon
is stratified with layers that dominantly are silty clay loam
and clay loam, but there are layers of silt, silt loam, and
silty clay in some places.

Lenawee soils are the very poorly drained members of a
drainage sequence that includes the moderately well drained
Shinrock soils and the somewhat poorly drained Del Rey soils.
They are adjacent to those soils in areas where well-de-
veloped drainageways occur. They are commonly adjacent
to very poorly drained Toledo soils, but they are less clayey
than the Toledo soils. Lenawee soils have a higher content of
clay and a lower content of silt and fine sand in the B
horizons than the very poorly drained Colwood soils. Lena-

wee soils formed in stratified sediment, in contrast to the
very poorly drained Hoytville soils, and they have less clay
in the B horizon than Hoytville soils.

The Lenawee soils in this county have a Bt horizon and
generally a thicker solum than the defined range for the
series. These differences, however, are not such that they
greatly change the use or management of the soils.

Lenawee loam (le).—This level soil is in broad, elon-
gated areas on uplands. It has better tilth than Lenawee
silty clay loam, because it has less clay in the plow layer.

Included with this soil in mapping are small areas, 1
acre to 8 acres in size, of Lenawee silty clay loam and
a few small areas, 14 acre to 1 acre in size, of lighter
colored, somewhat poorly drained Del Rey soils. These
inclusions commonly are on low rises and are readily
apparent in plowed fields. Also included are areas of
Lenawee soils that have a thicker dark-colored surface
layer than is typical for the series.

Wetness, caused by a seasonal high water table, is the
major limitation to farming and for many nonfarm uses.
Capability unit ITw-3.

Lenawee silty clay loam (Lff.—This level soil is in
broad areas on uplands. A profile of this soil is described
as representative for the series. This soil has a silty clay
loam surface layer that is sticky when wet, and it can be
tilled only within a rather narrow range of moisture
content. It is not susceptible to damaging surface crust-
ing unless it is intensively cultivated.

Included with this soil in mapping are small areas,
14 acre to 3 acres in size, of lighter colored Del Rey
soils on low rises that commonly are near drainageways.
Also included are areas, 1 acre to 4 acres in size, of clayey,
very poorly drained Toledo soils. These generally are
most common near the boundaries of the Toledo soils
and this Lenawee soil. A few areas of Lenawee soils
that have a thicker, dark-colored surface layer than is
typical for the series are included.

Wetness, caused by a seasonally high water table, is
the major limitation to farming and for most nonfarm
uses. Capability unit ITw-3.

Lucas Series

The Lucas series consists of gently sloping to very
steep, moderately well drained soils. These soils formed
in clayey lacustrine sediment. They are on slope breaks
along streams that dissect the lake plain.

In a representative profile of a Lucas soil that is
severely eroded, the surface layer is dark yellowish-
brown silty clay about 5 inches thick. From 7 to 10
inches of the original soil has been eroded away, and the
present surface layer is subsoil material. The subsoil, be-
tween depths of 5 and 25 inches, is dark yellowish-brown
silty clay. Some faint yellowish-brown and grayish-brown
mottling occurs in the lower part of the subsoil. The under-
lying material, between depths of 25 to 60 inches, is strati-
fied, calcareous silty clay that has thin lenses of silt, silt
loam, or very fine sand.

Lucas soils have slow permeability in the subsoil and
very slow permeability in the stratified underlying ma-
terial. They have medium available moisture capacity
and a root zone that is moderately deep. They are satu-
rated for short periods in winter and spring. Lucas soils
are strongly acid or medium acid in the upper 24 inches.
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Lucas soils are used mainly for cultivated crops and
for pasture, but some areas are wooded. Most areas of
these soils are moderately or severely eroded.

Representative profile of Lucas silty clay, 12 to 45 per-
cent slopes, severely eroded, in a permanent pasture in
Washington Township (SW14SE1,SW14NEY} sec. 6, T.
5N,R.8E.):

Ap—0 to & inches, dark yellowish-brown (10YR 4/4) silty
clay; moderate, medium, angular blocky structure;
firm ; thin, patchy, dark-brown (10YR 4/38) clay films
on vertical faces; brown (10YR 5/8) silty coatings
on ped faces in upper part of horizon; strongly acid;
clear, wavy boundary.

B22t—5 to 9 inches, dark yellowish-brown (10YR 4/4) silty
clay; strong, medium, angular blocky structure; very
firm; thin, continuous, dark yellowish-brown (10YR
3/4) clay films; strongly acid; clear, wavy boundary.

B23t—9 to 20 inches, dark yellowish-brown (10YR 4/4) silty
clay; moderate, coarse, prismatic structure parting
to moderate, medium, angular blocky structure; very
firm; thin, continuous, dark yellowish-brown (10YR
3/4) clay films; medium acid; clear, wavy boundary.

B3—20 to 25 inches, dark yellowish-brown (10YR 4/4) silty
clay; many, medium, faint, yellowish-brown (10YR
5/6) mottles and few, fine, faint, grayish-brown (10YR
5/2) mottles; moderate, medium, angular blocky
structure; very firm; thin, patchy, dark yellowish-
brown (10YR 3/4) clay films on vertical faces; slight-
ly acid; gradual, wavy boundary.

C1—25 to 28 inches, dark grayish-brown (10YR 4/2) silty clay;
common, medium, faint, yellowish-brown (10YR 5/6)
and grayish-brown (10YR 5/2) mottles; massive, but
there is a tendency towards weak, thick, platy struc-
ture; very firm; gray (10YR 6/1) lime accumula-
tions on vertical cleavages; moderately alkaline; cal-
careous ; clear, smooth boundary.

C2—28 to 60 inches, dark grayish-brown (10YR 4/2) silty
clay; few, fine, faint, yellowish-brown (10YR 5/6)
mottles; laminated fine-textured lacustrine material
and a few thin lenses of silt and very fine sand ; very
firm ; moderately alkaline: caleareous.

The thickness of the solum, and generally the depth to
carbonates, ranges from 20 to 36 inches, but in places the
depth to carbonates ranges from 18 to 40 inches.

The light-colored Ap horizon, where present, generally is
4 to 8 inches thick, but in most places it has been all or
nearly all removed by erosion. This horizon commonly is dark
yellowish brown (10YR 4/4), dark grayish brown (10YR 4/2),
dark brown (10YR 4/3), or brown (10YR 5/3), but it ranges
to grayish brown (10YR 5/2). The A horizon is silty clay loam
or silty clay.

The Bt horizon generally is dark yellowish-brown (10YR
4/4) or dark brown (10YR 4/8), but it ranges to brown (10YR
5/3) or yellowish brown (10YR 5/4). The faint mottling is
yellowish brown (10YR 4/4), dark grayish brown (10YR 4/2),
The Bt horizon dominantly is silty clay or clay and has a
content of clay ranging from 45 to 60 percent. Thin horizons
of silty clay loam occur in some places.

The C horizon is dark grayish brown (10YR 4/2), brown
(10YR 4/3), or dark yellowish brown (10YR 4/4). It dom-
inantly is silty clay, but in some places it is clay. Thin
strata or layers of silty clay loam, silt loam, silt, or very fine
sand occur in many places.

Lucas soils are the moderately well drained members of a
drainage sequence that includes the somewhat poorly drained
Fulton soils and the very poorly drained Toledo soils. They
are adjacent to those soils in areas where well-developed
drainageways occur. They are adjacent to moderately well
drained St. Clair soils in some places. Lucas soils have fewer
pebbles and less sand throughout than St. Clair soils. They
have a much higher content of clay throughout than mod-
erately well drained Shinrock or Tuscola soils.

Lucas silty clay loam, 2 to 6 percent slopes, mod-

erately eroded (LwB2).—This soil is in narrow, elongated
strips on slope breaks along drainageways. Most areas

have short slopes. About 60 percent or more of each area
mapped as this soil is moderately eroded. These eroded
areas commonly are on the more sloping parts of the
mapped areas. The plow layer is sticky and cloddy be-
cause plowing has mixed some of the clayey subsoil with
the original surface layer. Most areas of this soil gen-
erally have a low organic-matter content. Crusting and
cloddiness are severe, and commonly they have an ad-
verse effect on stands of seedlings.

Included with this soil in mapping are small areas,
% acre to 114 acres in size, of severely eroded Lucas
soils and sandy Seward soils.

A severe hazard of erosion is the major limitation to
farming. Very slow permeability and slope are limita-
tions for many nonfarm uses. Capability unit TITe-2.

Lucas silty clay loam, 6 to 12 percent slopes, mod-
erately eroded (lwC2).—This soil is on narrow, elongated
slope breaks along drainageways. Slopes generally are
short. About 80 percent or more of each area mapped as
this soil is moderately eroded. The plow layer is sticky
and cloddy, because much of the original surface layer
has been removed by erosion and plowing has mixed
some of the clayey subsoil with the remaining part of
the original surface layer. Most areas have a low organic-
matter content. Crusting and cloddiness are severe, and
stands of seedlings commonly are adversely affected.

Included with this soil in mapping are areas of se-
verely eroded Lucas soils, 1 acre to 4 acres in size. These
areas generally arc in the steeper parts of mapped areas.
Also included are small areas of moderately well drained
St. Clair soils in narrow, continuous strips that com-
monly are on the lower part of the slopes and can be
identified by pebbles and coarse fragments on the surface.

A very severe hazard of erosion is the major limitation
to farming. Slope and very slow permeability are limi-
tations for many nonfarm land uses. Capability unit
IVe-2.

Lucas silty clay, 6 to 12 percent slopes, severely
eroded (1xC3).—This soil is in elongated strips on slope
breaks along drainageways. Slopes generally are less
than 800 feet in length. About 80 percent or more of
cach area mapped as this soil is severely eroded. The
severely eroded areas can be identified from the less
eroded areas. becanse the present surface layer is subsoil
material that is sticky and cloddy. This soil generally
has a very low organic-matter content. The soil tends to
seal after heavy rainfall, and this adversely affects stands
of seedlings.

Included with this soil in mapping are areas of mod-
erately croded Lucas soils. These inclusions commonly
are 1 acre to 4 acres in size and generally are in the
less sloping parts of mapped areas. Also included are
small areas of St. Clair soils that are generally in long,
narrow strips on the lower slopes in mapped areas. These
soils can be identified by pebbles and coarse fragments
on the surface.

A severe hazard of erosion is the major limitation to
farming. This Lucas soil is too severely eroded to be
used for cultivated crops, except under very intensive
management. It is mainly used for pasture. Slope and
very slow permeability are major limitations for many
nonfarm uses. Capability unit VIe-1.

Luecas silty clay, 12 to 45 percent slopes, severely
eroded ((xE3).—This soil is in long, narrow areas on slope
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breaks along drainageways on uplands. A profile of this
soil is described as representative for the series. Slopes
generally are less than 75 feet in length. About 70 per-
cent or more of each area mapped as this soil is severely
eroded. In farmed areas nearly 100 percent of the soil
is severely eroded. Typically, the surface layer is sticky,
difficult to till, and very low in organic-matter content.

Included with this soil in mapping are areas of less
eroded Lucas soils. These included soils commonly are
in areas of 1 to 4 acres. They generally are in the less
sloping parts of mapped areas and in wooded areas that
have not been pastured. Also included are many small
areas of moderately well drained St. Clair soils that gen-
erally are on the lower parts of slopes and in narrow,
elongated strips. They can be identified by the pebbles
and coarse fragments on the surface.

A very severe hazard of erosion is the major limita-
tion to the use of this soil for pasture. Runoff is rapid,
and erosion is a continuing hazard unless the soil is pro-
tected by a thick plant cover. Very slow permeability
and slope are the dominant limitations for most nonfarm
uses. Capability unit VITe-1.

Medway Series

The Medway series consists of deep, nearly level, dark-
colored soils that are moderately well drained. These
soils formed in alluvial deposits on flood plains along
the Maumee River. They are flooded during periods of
high water. Flooding “occurs mainly during winter
months, but it can occur any time of the year.

In a representative profile of a Medway soil that is
cultivated, the plow layer is very dark gray silt loam
about 9 inches thick. The next layer is very dark gray silt
loam to a depth of 18 inches and dark-brown silty clay
loam to a depth of 29 inches. The subsoil, between depths
of 29 and 34 inches, is dark-brown clay loam. The under-
lying material, between depths of 34 inches and more
than 60 inches, is dark-brown clay loam that is mottled
with brown and grayish brown.

Medway soils arc moderately permeable throughout
the solum and underlying material. They have a deep
root zone that is neutral, and they are high in available
moisture capacity. They have a seasonally high water
table for short periods.

The Medway soils are used mainly for cultivated
Crops.

Representative profile of Medway silt loam, in a culti-
vated field in Washington Township (SW14SW1,SWij,
NWy, sec. 7, T.5N,,R.8E.):

Ap—0 to 9 inches, very dark gray (10YR 8/1) silt loam;
moderate, medium, granular structure; friable; many
roots; neutral; abrupt, smooth boundary. :

A11—9 to 18 inches, very dark gray (10YR 3/1) silt loam;
very dark grayish brown (10YR 3/2) crushed; weak,
fine, angular blocky structure; friable; few roots;
neutral ; gradual, wavy boundary.

A12—18 to 29 inches, dark-brown (10YR 3/3) light silty clay
loam, very dark grayish brown (10YR 3/2) crushed;
weak, medium, angular blocky structure; friable; few
dark-gray (10YR 4/1) organic coatings on peds and
in root channels; neutral; gradual, wavy boundary.

B—29 to 34 inches, dark-brown (7.5YR 4/2) light clay loam;
few, fine and medium, faint, brown (10YR 5/3) and
grayish-brown (10YR 5/2) mottles; moderate, me-
dium, angular blocky structure; friable; neutral;
clear, wavy boundary.

C—34 to 60 inches, dark-brown (7.5YR 4/4) light clay loam;
few, fine, faint, brown (10YR 5/3) and grayish-brown
(10YR 5/2) mottles: very weak, medium, subangular
blocky structure to massive; friable; mildly alkaline;
weakly caleareous.

The thickness of the solum, and generally the depth to
carbonates, ranges from about 30 to 50 inches. In some
places the lower part of the solum is weakly calcareous.

The dark-colored A horizon generally is 24 to 34 inches
thick. Tt commonly is very dark grayish brown (10YR 38/2) or
very dark gray (10YR 8/1) but ranges to very dark brown
(10YR 2/2) in some places. Rubbed colors are slightly
lighter. The A12 horizon is silt loam or light silty clay loam.
The A horizon commonly is neutral to mildly alkaline. In
places the A12 horizon is weakly calcareous.

The B horizon generally is dark brown (10YR 4/8 or
75YR 4/2) to brown (10YR 5/3). Mottling is fainf, brown
(10YR 5/3), yellowish brown (10YR 5/4), and grayish brown
(10YR 5/2). The texture of the B horizon generally is silt
loam or loam but ranges to light clay loam or light silty clay
loam. The content of sand in the silt loam and light silty clay
loam is more than 15 percent.

The C horizon generally is brown (10YR 4/8) or dark
brown (7.5YR 4/4), but it ranges to yellowish brown (10YR
5/4 or 5/6) in some places. This horizon has few to common,
faint, grayish-brown (10YR 5/2) and yellowish-brown (10YR
5/4), brown (10YR 5/8), or dark-brown (10YR 4/8) mottles.
The C horizon generally’is calcareous loam, silt loam or clay
loam. In many places it is stratified and commonly there are
coarser layers of sandy loam, loamy sand, and sand and gravel.
Many of these layers are thin.

Medway soils are the moderately well drained members
of a drainage sequence that includes well-drained Ross soils.
They are commonly adjacent to the Ross soils and differ
from them in having low-chroma mottles in the B horizon.
They also are adjacent to the lighter colored, well-drained
Genesee soils, the somewhat poorly drained Shoals soils, and
the dark-colored, very poorly drained Sloan soils. Medway
soils are less gray and have fewer mottles in the B horizon
than do Sloan soils. They have a darker A horizon and less
grayness and mottling in the solum than Shoals soils.

In this county the dark-colored A horizon of Medway soils,
and commonly their solum, are thicker than typical for the
series. These differences do not greatly affect the use and
management of the soils.

Medway silt loam ({Md).—This nearly level soil is in
fairly broad, elongated strips on the flood plains of the
Maumee River.

Included with this soil in mapping are areas, 1 acre
to 8 acres in size, of lighter colored- Genesee soils. These
included soils commonly are near the boundaries that
separate those soils from this Medway soil. Also included
are small areas of dark-colored, well-drained Ross soils.

Flooding is the major limitation for most uses. It gen-
erally occurs during winter, but it can occur at any time
of the year after heavy rains. Capability unit ITw-2.

Mermill Series

The Mermill serics consists of nearly level, dark-
colored, very poorly drained soils. These soils formed
in loamy material and underlying finer textured material.
They are in broad areas on uplands and in scattered
smaller areas in other parts of the county.

In a representative profile of a Mermill soil that is
cultivated, the plow layer is very dark brown loam about
9 inches thick. The subsoil, between depths of 9 and 40
inches, is dark-gray or light brownish-gray sandy clay
loam and heavy clay loam that contain distinet, yellow-
ish-brown, brownish-yellow, and grayish-brown mottles.
The underlying material, between depths of 40 and 60
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inches or more, is calcareous lacustrine clay or clayey
glacial till.

Mermill soils have moderate permeability in the sub-
soil and very slow permeability in the fine-textured un-
derlying material. They are saturated for significant
periods during winter and spring. They have medium
available moisture capacity, and the root zone is mod-
erately deep when the water table is lowered by artificial
drainage or in summer when the water table is low.

Mermill soils are used mainly for cultivated crops.
Some areas are wooded. Most of the acreage has been
artificially drained to improve plant growth and to make

fieldwork easier. )
Representative profile of Mermill loam, in a cultivated

field in I;Iarrison Township (NW1,SW1 sec. 36, T. 5 N.,
R. 7T E):

Ap—O to 9 Inches, very dark brown (10YR 2/2) loam; weak,
medium, subangular blocky structure; friable; many
roots; slightly acid; abrupt, smooth boundary.

B21tg—9 to 17 inches, dark-gray (10YR 4/1) sandy clay loam;
common, fine, distinct, yellowish-brown (10YR 5/4 and
65/8) mottles; moderate, medium, angular blocky
structure; firm; many roots; thin patchy films on
peds; slightly acid; gradual, wavy boundary.

B22tg—17 to 34 inches, light brownish-gray (10YR 6/2) sandy
clay loam; many, medium, distinct, yellowish-brown
(10YR 5/4 and 5/8) and grayish-brown (10YR 5/2)
mottles; weak, medium, prismatic structure parting
to moderate, medium, subangular blocky structure;
firm; common roots; thin patchy clay fllms on
peds; neutral; clear, wavy boundary.

IIB3g—34 to 40 inches, dark-gray (5Y 4/1) heavy clay
loam ; many, coarse, distinet, brownish-yellow (10YR
6/8) and yellowish-brown (10YR 5/4) mottles; mod-
erate, coarse, prismatic structure in upper part of
the horizon, massive in the lower part; very firm;
few roots; mildly alkaline; clear, smooth boundary.

TIC1g—40 to 52 inches, olive-gray (5Y 5/2) clay; common,
coarse, distinct, yellowish-brown (10YR 5/8) and
brownish-yellow (10YR 6/8) mottles; massive; very
firm; some vertical cracks extend into the horizon,
and the vertical faces have thick coatings; moder-
ately alkaline; caleareous; gradual, smooth boundary.

I1C2g—52 to 60 inches, dark-gray (10YR 4/1) clay; mas-
give; very firm; common black shale and limestone
fragments; moderately alkaline; calecareous.

The thickness of the solum ranges from 24 to 40 inches,
and the depth to the fine-textured C horizon ranges from 20
to 40 inches. The solum commonly extends several inches
into the finer textured material. The content of gravel in the
solum ranges from none to about 15 percent. Mermill soils
that contain gravel mainly are on the beach ridges and
stream terraces.

The Ap horizon commonly is about 7 to 9 inches thick and
generally is very dark brown (10YR 2/2), very dark gray
(10YR 8/1), or very dark grayish-brown (10YR 8/2). It
dominantly is loam, but it is clay loam or fine sandy loam
in places.

The B horizon is dark gray (10YR 4/1), olive gray (5Y
5/2), light brownish gray (10YR 6/2), or grayish brown
(10YR 52) and is mottled with distinct, yellowish-brown
(10YR 5/4 and 5/8), dark yellowish-brown (10YR 4/4) and
grayish-brown (10YR 5/2) mottles. The B horizon generally
is sandy clay loam or clay loam, but it ranges to heavy
loam. In some places a 2- to 8-Iinch layer of loamy sand or fine
sand occurs above the IIB3g horizon. The IIB horizon is
typically dark gray (5Y 4/1), grayish brown (10YR 5/2),
or dark brown (10YR 4/8), but in some places it is dark
yellowish brown (10YR 4/4). The IIB horizon is silty clay,
clay, or heavy clay loam.

The C horizon commonly is ollve gray (5Y 5/2), dark
gray (10YR 4/1), dark grayish brown (10YR 4/2), or dark
brown (10YR 4/3). It is calcareous clay, silty clay, or heavy
clay loam. The C horizon materials are either lacustrine or

glacial till deposits. The lacustrine C horizon 1s commonly
1 to 4 feet thick over glacial- tiil.

Mermill soils are the very poorly drained members of a
drainage sequence that includes the moderately well drained
Rawson soils and the somewhat poorly drained Haskins
soils. They are adjacent to both of those soils in many
places. They are similar to Millgrove soils in some properties,
but lack the underlying sandy or gravelly loamy sand C
horizon. Mermill soils lack the flne sand and silt that are
common in very poorly drained Colwood soils. They are flner
textured in the upper 20 to 40 inches than the very poorly
drained Wauseon soils.

Mermill loam (Me).—This level or nearly level soil is in
broad, clongated strips on shallow outwash plains and
in low areas along some drainageways. A profile of this
soil is described as representative for the series.

Included with this soil in mapping are small areas of
lighter colored, somewhat poorly drained Haskins soils.
These inclusions are 15 acre to 3 acres in size and are on
slight rises throughout the mapped areas. Also included
are small areas of Hoytville soils. These are generally 1
acre to 4 acres in size and are common near the bound-
aries between Mermill and Hoytville soils. A few areas
of soils that have a silt loam or fine sandy loam surface
layver and some areas of soils that have a thicker dark-
colored surface layer than is typical for Mermill soils are
included.

Wetness is the major limitation to farming. Seasonal
wetness and very slow permeability are major limita-
tions for many nonfarm uses. Capability unit ITw-3.

Mermill clay loam {Mfl.—This level or nearly level soil
is in broad, elongated strips on outwash plains and local-
ized deposits on uplands. It also occupies low areas along
drainageways. It has a finer textured surface layer and
subsoil than Mermill loam and generally. poorer tilth.
This soil can be tilled only within a relatively narrow
range of moisture content.

Commonly included with this soil in mapping are
areas of lighter colored, somewhat poorly drained Has-
kins soils. These inclusions are 14 acre-to 2 acres in
size and and are on low rises throughout the mapped
areas. Also included arc small areas of clayey, very
poorly drained Hoytville soils. These are generally 1 acre
to 4 acres in size and are most common near the bound-
aries between Mermill and Hoytville soils. Some’ areas
of Mermill soils that have a thicker dark-colored layer
than is typical for the series also are included.

Seasonal wetness is the major limitation to farming,
but this soil can be artificially drained rather easily.
Seasonal wetness and very slow permeability are limi-
tations for many nonfarm uses. Capability unit ITw-3.

Mermill loam, stratified substratum (Mg).—This
nearly level soil is in broad upland areas of outwash
plains, and it commonly is in wide, elongated areas. Tt
has a profile that is similar to that of the Mermill soil
described as representative of the series, except that it
has a stratified substratum within a depth of 40 inches.
Between depths of about 35 and 60 inches, the sub-
stratum consists of strata that have a texture of silty
clay, clay, sand, or clay loam. The strata range from
three to 12 in number and from 14 inch to 12 inches in
thickness. The thick, clayey substratum that is typical
of Mermill soils occurs in this soil at a depth of 4 to 9
feet.

“Included with this soil in mapping are small areas of
lighter colored, sowewhat poorly drained Haskins soils
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that have a stratified substratum. These inclusions are
typically 14 acre to 2 acres in size and are on slight rises
within areas mapped as this Mermill soil. Also included
are small areas of lighter colored, sandy Rimer soils that
have a stratified substratum.

Seasonal soil wetness is the major limitation to farm-
ing, but the soil drains readily if artificial drainage-is
installed. Seasonal wetness and very slow permeability
are dominant limitations for many nonfarm uses. Ca-
pability unit ITw-3.

Millgrove Series

The Millgrove series consists of nearly level, dark-
colored, very poorly drained soils. These soils formed
in loamy material underlain by stratified sandy and
gravelly material. They are in broad areas on uplands
in the central part of the county, and they are also in
scattered smaller tracts on or near beach ridges and
along drainageways elsewhere in the county.

In a representative profile of a Millgrove soil that
is cultivated, the plow layer is very dark brown loam
about 9 inches thick. The lower part of the surface layer
is very dark grayish-brown loam about 3 inches thick.
The subsoil, between depths of 12 and 42 inches, is gray
sandy clay loam and clay loam that is mottled with dis-
tinct yellowish brown, light olive brown, and gray. The
underlying material, between depths of 42 and 72 inches,
i§ calcareous sand.

Millgrove soils have moderate permeability in the
subsoil and rapid permeability in the sandy or gravelly
underlying material. They are saturated for a significant
period during winter and spring. They have high avail-
able moisture capacity and a root zone that is deep if ex-
cess water is removed by artificial drainage or when the
seasonal water table is low. They are mostly slightly acid
to neutral but, in some places, are medium acid in the
upper 18 inches.

Nearly all the acreage of Millgrove soils is used for
cultivated crops. Most of this has been artificially drained
to improve plant growth and to make fieldwork easier.

Representative profile of Millgrove loam, in a culti-
vated field in Napoleon Township (SW14SE1,SE1,SE1
sec. 24, T. 5 N, R. 6 E.):

Ap—0 to 9 inches, very dark brown (10YR 2/2) loam;
moderate, medium, granular structure; very friable;
many roots; slightly acid; clear, smooth boundary.

A1—9 to 12 inches, very dark grayish-brown (10YR 3/2)
loam; weak, medium, subangular blocky structure
parting to moderate, medium, granular structure;
very friable; many roots; slightly acid; gradual,
smooth boundary.

Big—12 to 17 inches, gray (5Y 5/1) light sandy clay loam;
many, fine, distinet, yellowish-brown (10YR 5/6),
light olive-brown (2.5Y 5/4), and gray (10YR 6/1)
mottles; weak, medium, subangular blocky structure ;
friable; common roots; thin, very patchy, very dark
brown (10YR 2/2) clay films on peds; slightly acid;
clear, smooth boundary.

B21tg—17 to 27 inches, gray (5Y 5/1) clay loam; many,
medium, distinct, yellowish-brown (10YR 5/6), light
olive-brown (2.5Y 5/4), and very dark gray (10YR
8/1) mottles; moderate, medium, angular blocky
structure; firm; common roots; medium, patchy,
very dark gray (10YR 3/1) and black (10YR 2/1)
clay films on peds; neutral; gradual, wavy boundary.

B22tg—27 to 38 inches, gray (5Y 5/1) clay loam; many,
medium, distinct, yellowish-brown (10YR 5/6 and
5/8) and strong-brown (7.5YR 5/6) mottles; mod-

erate, medium, prismatic structure parting to moder-
ate, coarse, subangular blocky structure; very firm ;
few roots; medium, continuous, dark-gray (10YR
4/1) clay films on peds; neutral; clear, wavy
boundary.

B23tg—38 to 42 inches, gray (5Y 6/1) sandy clay loam;
many, medium, distinct, yellowish-brown (10YR 5/6
and 5/8) and strong-brown (7.5YR 5/6) mottles;
weak, coarse, subangular blocky structure; firm;
few roots; thin, patchy, light olive-brown (2.5Y
5/4) clay films on vertical ped faces; mildly alkaline;
clear, wavy boundary.

1IC1—42 to 48 inches, light brownish-gray (2.5Y 6/2) sand;
few, coarse, distinet, brownish-yellow (10YR 6/6
and 6/8) mottles; single grain; loose; moderately al-
kaline; calcareous; gradual, smooth boundary.

IIC2—48 to 72 inches, gray (10YR 6/1) sand; single grain;
loose; - to Y4-inch clay bands at depths of 55,
58, and 72 inches; moderately alkaline; calcareous;
clear, wavy boundary.

Thickness of the solum, and commonly the depth to car-
bonates, ranges from 28 to 42 inches, but it typically is
32 to 40 inches. In some places several inches of the upper
part of the substratum is only mildly alkaline. The content
of gravel in the solum ranges from 2 to about 20 percent.
Millgrove soils that contain gravel are mainly on the beach
ridges and stream terraces.

The thickness of the A horizon commonly is about 11
inches but ranges from 10.to 13 inches. The colors are
chiefly very dark brown (10YR 2/2), very dark grayish
brown (10YR 3/2), and very dark gray (10YR 3/1). The
A horizon dominantly is loam or clay loam.

The B horizon generally is gray (10YR 5/1, 5Y 5/1, or
5Y 6/1) or dark gray (10YR 4/1) and it is mottled. The B
horizon generally is sandy clay loam or fine loam, but it
ranges to light clay loam.

The C horizon commonly is light brownish-gray (2.5Y 6/2),
pale brown (10YR 6/3), or gray (10YR 5/1 or 6/1). It is
caleareous, and the texture is loamy fine sand or gravelly loamy
sand. In some places there are thin lenses or layers of silty
clay in bands that range from 14 to 1 inch in thickness.

Millgrove soils are the very poorly drained members of a
drainage sequence that includes the moderately well drained
Haney soils and the somewhat poorly drained Digby soils.
They commonly are adjacent ‘to those soils and to the very
poorly drained Mermill, Colwood, and Gilford soils. Millgrove
soils are similar to Mermill soils, except that their sub-
stratum is sandy or gravelly material rather than fine-textured
material. They have a Bt horizon but the Gilford and Col-
wood soils do not.

Millgrove loam (Mh).—This nearly level soil is in broad,
elongated strips and in more extensive areas on outwash
plains and stream terraces. It is also in rather narrow,
clongated strips along drainageways. A profile of this
soil 1s described as representative for the series.

Included with this soil in mapping are areas, 15 acre
to 3 acres in size, of lighter colored Digby and Haskins
soils. These inclusions are on low rises, most commonly
near drainageways. Also included are a few areas of soils
that have a fine sandy loam surface layer, and areas of
Millgrove soils where the combined thickness of the sur-
face layer and subsoil is greater than is typical for the
series. Other inclusions are small areas of Mermill loam,

- stratified substratum.

Soil wetness is the major limitation to farming and for
nonfarm uses. This soil drains readily if artificial drain-
age is installed. Capability unit IIw-3.

Millgrove clay loam (Mk).—This nearly level soil is in
elongated strips on level outwash plains and terraces
and is also along drainageways on uplands. It has a
finer textured surface layer and subsoil than Millgrove
loam, and it is more sticky and more difficult to till.
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The range of moisture content at which this soil can
safely be tilled is narrower than that of Millgrove loam.

Included with this soil in mapping are areas, 1 acre
to 3 acres in size, of lighter colored, somewhat poorly
drained Digby soils. These inclusions are on slight rises,
commonly along or near drainageways. Also included
are small areas of Millgrove loam and some areas of
Millgrove soils where the combined thickness of the sur-
face layer and subsoil is greater than is typical for the
series. Small areas of Hoytville clay loam also are
included.

Soil wetness is the major limitation to farming and for
most nonfarm uses. This soil can be readily drained.
Capability unit ITw-3.

Nappanee Series

The Nappanee series consists of nearly level to gently
sloping, somewhat poorly drained soils on uplands. These
soils formed in Wisconsin-age heavy clay loam or clayey
glacial till.

In a representative profile of a Nappanee soil that
is cultivated, the plow layer is dark grayish-brown silty
clay loam about 9 inches thick. The subsoil, between
depths of 9 and 24 inches, is grayish-brown silty clay
loam and clay mottled with many, faint, yellowish-brown
and dark yellowish-brown mottles. The underlying ma-
terial, between depths of 24 and 60 inches, is brown clay
loam glacial till. The upper 12 to 24 inches of this
material is partially weathered, and it is compact and
limy. It contains many pebbles and fragments of lime-
stone and shale.

Nappanee soils have slow permeability in the sub-
soil and very slow permeability in the underlying glacial
till material. They are saturated for significant periods
during winter and spring and are slow to dry out in
spring unless they have been adequately drained. Nap-
panee soils have a moderately deep root zone and
medium to low available moisture capacity. The upper
18 inches commonly is strongly acid or medium acid.

Nappanee soils are mainly used for cultivated crops,
but some areas are in pasture or woodlots. Most of the
acreage has been artificially drained to improve plant
growth and to make fieldwork easier.

Representative profile of Nappanee silty clay loam,
0 to 2 percent slopes, in a cultivated field in Richfield
Township (NE14SE1,SW1/ sec. 30, T.4 N.,R.8 E.):

Ap—oO to 9 inches, dark grayish-brown (10YR 4/2) silty clay
loam; weak, medium, angular blocky structure, ex-
cept that structure in the upper 2 inches is mod-
erate, medium, granular; friable; many roots; 2
percent coarse fragments of shale and limestone;
glightly acid; clear, smooth boundary.

B21tg—9 to 12 inches, grayish-brown (10YR 5/2) heavy
slity clay loam; many, medium, faint, dark yellow-
ish-brown (10YR 4/4) mottles and common, fine,
faint, yellowish-brown (10YR §/4) mottles; weak,
medium, prismatic structure parting to moderate,
medium, angular blocky structure; firm; common
roots; thin, patchy, very dark grayish-brown (10YR
8/2) clay films on peds; common, fine, black (N 2/0)
oxide concretions and very dark gray (N 3/0)
staing; 2 percent coarse fragments; medium acid;
clear, smooth boundary.

B22tg—12 to 20 inches, grayish-brown (10YR 5/2) clay:
many, fine, faint, dark yellowish-brown (10YR 4/4)
mottles and few, fine, faint, yellowish-brown (10YR

5/4) mottles; weak, medium, prismatic to moderate,

medium, prismatic structure in lower part parting
to moderate, medium, angular blocky structure; firm;
few roots; thin, patchy, dark grayish-brown (2.5Y
4/2) clay films on peds (ped coatings have a chroma
dominantly of 2); many, medium, faint, dark gray-
ish-brown (10YR 4/2) surface mottles; very dark
gray (N 8/0) oxide stains; 5 percent coarse frag-
ments ; neutral ; gradual, wavy boundary.

B3tg—20 to 24 inches, grayish-brown (10YR 5/2) clay;
many, fine, faint, dark yellowish-brown (10YR 4/4)
mottles and few, fine, faint, yellowish-brown (10YR
5/4) mottles: moderate, medium, prismatic struc-
ture parting to moderate, medium, angular blocky
structure; very firm; few roots; thin, patchy, dark
grayish-brown (10YR 4/2) clay films on vertical
ped surfaces, very patchy on horizontal ped surfaces;
few, fine, distinct, greenish-gray (5GY 6/1) mottles
on ped surfaces; 10 percent coarse fragments; mod-
erately alkaline; spotty calcareous zones; clear, wavy
boundary.

C—24 to 60 inches, brown (10YR 4/3) clay loam; common,
fine, faint, yellowish-brown (10YR &5/4) mottles;
weak, medium, angular blocky structure in upper 3
inches, massive below; firm; few roots; thin, very
patchy, grayish-brown (2.5Y 5/2) clay films on
vertical ped surfaces and in vertical cleavages;
moderately alkaline; calcareous.

The thickness of the solum, and generally the depth to
carbonates ranges from 18 to 83 inches, but it is com-
monly 22 to 33 inches. In some places the solum extends
several inches into the caleareous material.

The thickness of the Ap horizon commonly is 8 inches
but ranges from 6 to 10 inches. The color of this horizon
generally is dark grayish brown (10YR 4/2) but ranges to
grayish brown (10YR 5/2), and the dominant textures are
silty clay loam and loam. An A2 horizon occurs in undis-
turbed soils.

The B horizon generally is grayish brown (10YR 5/2)
or dark grayish brown (10YR 4/2), but in some places it
is brown (10YR 4/8 or 5/3). This horizon is mottled with
faint to distinct, dark yellowish-brown (10YR 4/4), yel-
lowish-brown (10YR 5/4 or 5/6), and dark grayish-brown
(10YR 4/2), or dark-gray (10YR 4/1) mottles. The B hori-
zon is clay, silty clay, or heavy clay loam, and its content
of clay ranges between 38 and 46 percent. Ped surfaces have
a chroma dominantly of 2. :

The C horizon commonly is brown (10YR 4/8) or dark
grayish brown (10YR 4/2), but in some places it is dark
yellowish brown (10YR 4/4). It is mottled with grayish-brown
(10YR 6/2), gray (10YR 5/1), dark grayish-brown (10YR
4/2), and yellowish-brown (10YR 5/4 or 5/6) mottles. The
C horizon is light clay or heavy clay loam, and its content
of clay ranges from about 38 to 44 percent.

Nappanee soils are the somewhat poorly drained members
of a drainage sequence that includes the very poorly drained
Hoytville soils and the moderately well drained St. Clair
soils. They are adjacent to the Hoytville soils in many places,
and to the St. Clair soils mainly along the larger drainage-
ways. They are adjacent to Fulton soils in some areas.
Nappanee soils differ from Fulton soils by having formed
in glacial till in contrast to lacustrine material. They also
differ from Fulton soils in having many pebbles and lime-
stone fragments throughout the profile and in having a higher
content of sand in the B horizon. Nappanee soils are similar to
Del Rey solls, but they have a higher content of clay in
the B horizon than those soils and formed in glacial till

instead of lacustrine material.

Nappanee loam, 0 to 2 percent slopes (NoA).—This soil
is on uplands. It occupies low knolls and low, elon-
gated rises of moderate size. It also is in wider, more
extensive areas near drainageways. The surface layer is
less clayey than that of Nappanee silty clay loam; it is
not so susceptible to crusting; and it is easier to till.

Included with this soil in mapping are some small
areas, 14 acre to 2 acres in size, of dark-colored Hoytville
soils that commonly are near the boundaries between
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those soils and this Nappanee soil. Also included are
small areas of Nappanee silty clay loam and spots of
sandy Rimer soils. These light-colored inclusions com-
monly are 14 acre to 114 acres in size. Areas of Nappanee
soils that have a darker surface layer and areas that have a
less clayey subsoil than is typical for the series also
are included.

Seasonal wetness is the major limitation to farming
this soil. Erosion is a hazard where slopes are near 2
percent. Seasonal wetness and very slow permeability
?ILEB[ limitations for many nonfarm uses. Capability unit

w-3.

Nappanee loam, 2 to 6 percent slopes {NaB).—This
soil is on elongated slope breaks along drainageways. It
has a less clayey surface layer than Nappanee silty clay
loam and is not so susceptible to crusting.

Included with this soil are small areas, commonly Y%
acre to 114 acres in size, of Nappanee silty clay loam and
small areas of dark-colored Hoytville soils in some low
areas, most commonly near the boundaries between those
soils and this Nappanee soil. Also included are small
areas of somewhat poorly drained Haskins soils and sandy
Rimer soils. Areas of Nappanee soils that have a less
clayey subsoil than is typical for the series also are
included.

Seasonal soil wetness is the major limitation to farm-
ing, but the hazard of erosion also is a limitation. Ero-
sion control is important in disturbed or cultivated areas,
but artificial drainage is more important. Seasonal wet-
ness and very slow permeability are the dominant lim-
itations for many nonfarm uses. Capability unit ITTw-3:

Nappanee silty clay loam, 0 to 2 percent slopes
(NtA).—This soil is on low knolls or low, elongated rises
on uplands. Near drainageways the areas are wider and
more extensive. A profile of this soil is described as
representative for the series. This soil has a surface
layer that is susceptible to crusting, which adversely af-
fects stands of seedlings. The surface layer is sticky,
and good tilth is hard to maintain.

Included with this soil in mapping are areas, 15 acre
to 2 acres in size, of Nappance loam. These inclusions
commonly are anywhere in the mapped areas. Also in-
cluded are areas, 1 acre to 3 acres in size, of dark-
colored Hoytville soils, which most commonly are near
the boundaty between those soils and this Nappanee soil,
and small areas of somewhat poorly drained Haskins
and Rimer soils. Other inclusions are areas of soils that
have a darker surface layer than is typical for Nappanee
soils and areas that have a less clayey subsoil than is
typical.

Seasonal wetness is the major limitation to farming.
Some erosion is likely in culfivated areas where slopes
are near 2 percent. Seasonal wetness and very slow per-
meability are limitations for many nonfarm uses. Ca-
pability unit IIIw-3.

Nappanee silty clay loam, 2 to 6 percent slopes
(NtB).—This soil is on elongated slope breaks along drain-
ageways: In most places slopes are 2 to 4 percent and
are short. Soil crusting is a severe limitation in culti-
vated areas.

Included with this soil in mapping are some areas,
generally 14 acre to 2 acres in size, of Nappanee loam.
These inclusions can occur anywhere in mapped “areas.
Also included arc small arcas of dark-colored, very

poorly drained Hoytville soils that generally are in the
more nearly level to depressional areas of the landscape.
Some small areas of loamy Haskins soils and sandy
Rimer soils and areas of Nappanee soils that have a less
clayey subsoil than is typical for the series also are
included. )

Seasonal wetness is the major limitation to farming
this soil, but the hazard of erosion also is a limitation.
Seasonal wetness and very slow permeability are dom-
inant limitations for many nonfarm uses. Capability
unit ITTw-3.

Nappanee silty clay loam, 2 to 6 percent slopes,
moderately eroded (NtB2).—This soil is in moderate to
long strips on slope breaks along drainageways. In most
places slopes are 3 to 5 percent and generally are short.
Because of erosion the surface layer is sticky and clayey
and has a low organic-matter content. The surface tends
to crust after heavy rainfall, and this adversely affects
seedling stands. Sealing of the surface layer causes rapid
runoff in cultivated areas.

Included with this soil in mapping are small areas;
1 acre to 2 acres in size, of moderately well drained St.
Olair soils. These inclusions are in the steeper parts of
mapped areas. Also included are small areas of slightly
eroded Nappanee loam and silty clay loam that generally
are 14 acre to 2 acres-in size and are in the less sloping
parts of mapped areas. Areas of Nappanee soils that have
a less clayey subsoil than is typical for the series also
are included. .

Seasonal wetness is the major limitation to farming,
but the effects of past erosion and short slopes also are
limitations. Artificial drainage and optimum manage-
ment to offset poor physical characteristics of the soil are
cqually important. Seasonal wetness, a sticky surface
layer, and very slow permeability are limitations for
many nonfarm uses. Capability unit I1Iw-3.

Oakville Series

The Oakville series consists of deep, gently sloping to
sloping, well-drained, sandy soils. These soils formed on
sandy postglacial beach ridges and dunes. They occupy
knolls and long ridges on the lake plain, mainly in Wash-
ington, Liberty, and Harrison Townships. ) )

In a representative profile of an Oakville soil that 1s
wooded, the upper 8 inches of the surface layer is dark
arayish-brown fine sand. The Jower 6 inches 1s dark yel-
lowish-brown fine sand. The subsoil, between depths of
9 inches and 81 inches, is strong-brown fine sand, yellow-
ish-brown fine sand, and brownish-yellow fine sand. In
the lower layers of the subsoil, there are few, faint, light
yellowish-brown, yellowish-brown, and light-gray mot-
tles. The underlying material, between depths of 81 and
100 inches or more, is made up of strata of pale-brown
and yellowish-brown fine sand.

Oakville soils have rapid permeability in both the sub-
soil and the underlying limy sand. They have very low
available moisture capacity and a root zone that is deep
but droughty. They have a very low capacity for the
storage and release of plant nutrients, and they are sub-
ject to soil blowing if they are bare of vegetation. Oak-
ville soils are medium acid to strongly acid in the upper
24 inches.

Oakville soils are used mainly
crops and trees. A large acreage

for cultivated field
has been planted to
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pines, especially white pine and Scotch pine. Part of these
plantings were made to help control soil blowing.

Representative profile of Oakville fine sand, 2 to 12
percent slopes, in a wooded area in Washington Town-
ship (SW1,SE1,NW1,SE1; sec. 23, T. 6 N., R. 8 E.;
laboratory No. HN-76) :

A11—0 to 8 inches, dark grayish-brown (10YR 4/2) fine sand;
very weak, fine, granular structure; loose; common
roots; strongly acid; clear, wavy boundary.

Al12—3 to 9 inches, dark yellowish-brown (10YR 4/4) fine
sand; very weak, very fine, granular structure;
loose; few roots; discontinuous, very dark grayish-
brown (10YR 3/2) fine sand at depths of 8 to 9
inches; medium acid; clear, wavy boundary.

B21—9 to 12 inches, strong-brown (7.5YR 5/6) fine sand;
very weak, single grain; loose; few roots; medium
acid; clear, wavy boundary.

B22—12 to 41 inches, yellowish-brown (10YR 5/4) fine
sand; single grain; loose; few roots; few strong-
brown (7.6YR G5/8) iron nodules; slightly acid;
diffuse, wavy boundary.

B23—41 to 57 inches, brownish-yellow (10YR 6/6) fine
sand; few, fine, faint, yellowish-brown (10YR 5/8)
mottles; single grain; loose; few roots; neutral;
diffuse, wavy boundary.

B24—57 to 81 inches, brownish-yellow (10YR 6/6) fine sand;
few, fine, faint, yellowish-brown (10YR 5/8) and
light yellowish-brown (10YR 6/4) mottles; single
grain; loose; neutral ; clear, wavy boundary. *

C—81 to 100 inches, pale-brown (10YR 6/3) fine sand; few,
fine, distinct, strong-brown (7.5YR 5/8) and brown-
ish-yellow (10YR 6/6) mottles; single grain; very
friable; medium acid; clear, wavy boundary.

Depth to carbonates ranges from 60 to 130 inches but
most commonly is 80 to 100 inches. The upper part of the
solum is strongly acid to medium acid, and the lower part
is mostly neutral.

The A horizon ordinarily is dark grayish brown (10YR
4/2) or grayish brown (10YR 5/2) but ranges to brown
(10YR 4/3) or dark yellowish brown (10YR 4/4) in places.

The B horizon commonly is strong brown (7.5YR 5/6) or
yellowish brown (10YR 5/4 or 5/8) but ranges to brownish
yellow (10YR 6/6) or light yellowish brown (10YR 6/4). The
brighter values and chromas generally are in the upper
layer. Some low-chroma mottling occurs in the lower part
of the solum in some places. The B horizon commonly is
fine sand, but in some places south of the Maumee River,
medium sand is dominant in some layers.

The C horizon commonly is light brownish gray (2.5Y
6/2), pale brown (10YR 6/3), or grayish brown (2.5Y 5/2)
mottled with dark yellowish brown (10YR 4/4) and yel-
lowish brown (10YR 5/6). The texture is fine sand. Thin,
dark-brown (7.5YR 4/4) lamellae occur in some places.
These lamellae are commonly about 3% inch thick and at a
depth below about 80 inches. They vary in number, contain
6 to 8 percent more clay and slightly more silt than the
surrounding fine sand, and are loamy sand in texture. Silty
clay or clay underlies these soils at a depth ranging from
about 10 to 30 feet.

Oakville soils are the well drained members of a drain-
age sequence that includes the moderately well drained
Ottokee sofls, the' somewhat poorly drained Tedrow soils,
and the very poorly drained Granby soils. They are ad-
jacent to those soils in many places. They are adjacent to
well-drained Spinks soils in some places but lack the thin,
dark-brown lamella or bands in the B horizon that are
common in Spinks soils. Oakville soils are similar to mod-
erately well drained Seward soils in the upper part, but they
lack the filner textured lower part of the B horizon and C
horizon that are present within a depth of 40 inches in
Seward soils.

The Oakville soils in this county have a thicker B hori-
zon than Oakville soils in other survey areas. This difference
does not significantly affect the use and management of the
soils.

Oakville fine sand, 2 to 12 percent slopes (OaC).—
This soil is on sand ridges or dunes in upland areas of
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the lake plain. It has a low organic-matter content in
the surface layer because of losses through soil blowing.

Included with this soil in mapping are small areas,
1% acre to 4 acres in size, of moderately well drained Otto-
kee soils. These commonly are in the less sloping parts of
mapped areas. Also included are small areas of somewhat
poorly drained Tedrow soils in small, nearly level spots
or more commonly near the boundaries between Tedrow
soils and this Oakville soil. Some areas of this soil have
thin Jamella or bands at a depth of 50 to 80 inches.

Droughtiness is the major limitation to farming, but
soil blowing is a severe hazard. Texture of the surface
layer, slope, and droughtiness are limitations for many
nonfarm uses. Capability unit IVs-1.

Oshtemo Series

The Oshtemo series consists of deep, gently sloping,
well-drained soils. These soils formed in thick loamy
material underlain by calcarcous gravelly loam or gravel
and sand. They are on the crests and upper slopes on
the beach ridge in Ridgeville Township.

In a representative profile of an Oshtemo soil that
is cultivated, the plow layer is dark-brown sandy loam
about 7 inches thick. The subsoil, between depths of 7
and 44 inches, is dark-brown sandy loam and gravelly
sandy loam that has a higher content of clay than the sur-
face layer. The underlying material, between depths of
44 and 70 inches, is calcareous gravelly loam.

Oshtemo soils have moderately rapid permeability.
They have low available moisture capacity and a deep
root zone. Unless these soils have been limed, the root
zone is medium acid to strongly acid in the upper part.

Oshtemo soils are used mainly for cultivated crops and
for meadows. They are well suited to orchards and the
production of small fruit. They are being increasingly
used for home sites, especially near the towns that are
located on the beach ridge.

Representative profile of Oshtemo sandy loam, 2 to 6
percent slopes, in a cultivated field that had been limed
in Pleasant Township (NE14,SE1j sec. 25, T. 3 N., R.
6 E):

Ap—0 to 7 inches, dark-brown (10YR 4/3) sandy loam;
weak, fine, granular structure; very friable; com-
mon roots; few small pebbles; neutral; abrupt,
smooth boundary.

B1—7 to 17 inches, dark-brown (7.5YR 4/4) sandy loam;
very weak, fine, subangular blocky structure; very
friable; few roots; few to common pebbles; neu-
tral; clear, smooth boundary.

B21t—17 to 29 inches, dark-brown (7.5YR 4/4) heavy sandy
loam; weak, fine to medium, subangular blocky
structure; very friable; common small pebbles: thin
patchy clay films on ped surfaces and clay bridging
on sand grains; discontinuous thin layer of cal-
careous sand; neutral; gradual, smooth boundary.

B22t—29 to 44 inches, dark-brown (7.5YR 4/4) gravelly
sandy loam; weak, fine, subangular blocky structure
in upper part, massive in the lower part; very
friable; thin patchy clay films on ped surfaces
and bridging sand grains; few pockets of gravelly
sandy clay loam; neutral; clear, smooth boundary.

C—44 to 70 inches, gray (N 5/0) gravelly loam: olive-yel-
low (2.5Y 6/8), olive-gray (5Y 5/2), and gray (5Y
5/1 or 10YR 6/1) mottles; massive; very friable;
4 inches of gray (10YR 6/1) sand at a depth of
682 inches; moderately alkaline; calcareous; abrupt,
smooth boundary.
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The thickness of the solum, and commonly the depth t.o
carbonates, ranges from 40 to 60 inches, but typically is
40 to 50 inches. Gravel content of the solum ranges from
about 2 to 18 percent. . .

The Ap horizon generally is 6 to 10 inches thick and is
dark brown (10YR 4/3) or dark grayish brown (10YR 4/2).
The dominant texture of the horizon is sandy loam.

The B horizon commonly is dark brown (7.5YR 4/4) but
ranges to dark yellowish brown (10YR 4/4) or brown (10YR
4/3). The lower part of the solum is dark brown (10¥R 3/3)
in places. The texture of this horizon generally is sandy
loam, but layers of sandy clay loam, less than 10 inches
thick, occur in some places. Thin lenses of loam or sand
occur in the B horizon in places.

The C horizon commonly is grayish brown (25Y 5/2),
olive brown (2.5Y 4/4), or gray (N 5/0 or N 6/0) but
ranges to dark grayish brown (10YR 4/2), brown (10YR
5/8), or dark yellowish brown (10YR 4/4). It is mottled with
yellowish brown (10YR 5/6) and dark yellowish brown (10YR
4/4) mottles. Textures in the C horizon range from fine
gravel and sand to gravelly loam. Finer textured lake clay or
glacial till commonly occurs between depth of 5 and 9 feet.

Oshtemo soils are adjacent to the moderately well drained
Haney soils and the somewhat poorly drained Digby soils
in many places. In some places they are adjacent to the very
poorly drained Millgrove soils. The Oshtemo soils have 2
coarser textured B horizon than the Haney, Digby, or Mill-
grove soils and lack the evidence of wetness associated with
those nearby soils.

Oshtemo sandy loam, 2 to 6 percent slopes (OsB).—
This soil is on the crest and upper slopes of a postglacial
beach ridge. Good tilth is easily maintained, and the in-
filtration rate is good. ) )

Included with this soil in mapping are small areas
of loamy Rawson soils and areas of sandy Seward soils.
These inclusions commonly are 145 acre to 2 acres in size
and are in the less sloping farts of mapped areas. Also
included are a few areas of Oshtemo soils that have a
darker surface layer and a few areas that have a lower
content of clay in the subsoil than is typical for the
Oshtemo series. _ )

Droughtiness is the major limitation to farming, but
erosion 1s a hazard in some places, particularly in the
more sloping areas. Slope is the dominant limitation for
some nonfarm uses. Capability unit ITIs-1.

Ottokee Series

The Ottokee series consists of deep, sandy soils that
are moderately well drained. These solls formed in sandy
material on post glacial, sandy beach ridges and dunes.
They are nearly level to gently sloping and occupy knolls
and long ridges, principally in Washington, Liberty, and
Harrison Townships.

In a representative profile of an Ottokee soil that is
wooded, the surface layer is dark grayish-brown fine
sand about 4 inches thick. The upper part of the sub-
soil, between depths of 4 and 24 inches, is strong-brown
fine sand. Below a depth of 24 inches, the subsoil is light
yellowish-brown or brownish-yellow fine sand to a depth
of 77 inches, except for a layer of yellowish-red loamy
fine sand that lies between depths of 47 and 49 inches.
Below a depth of 77 inches, the underlying material is
calcareous, olive-gray fine sand that extends to a depth
of 81 inches or more.

Ottokee soils have rapid permeability, a low available
‘moisture capacity, and a deep root zone. They have a very
low capacity for the storage and release of plant nutrients,
and they are subject to soil blowing when the surface is

bare. They are medium acid to neutral in the upper part
and less acid as depth increases.

Ottokee soils are used for both cultivated crops and
trees. A considerable acreage has been planted to pine,
mainly white pine and Scotch pine. Part of these plant-
ings were made to help control soil blowing.

Representative profile of Ottokee fine sand, 1 to 5 per-
cent slopes, in a wooded area in Washington Township
(SW1yNW1,NE1,SE1, sec. 13, T. 6 N., R. 8 E.; labora-
tory data No. HN-87) :

Al—0 to 4 inches, dark grayish-brown (10YR 4/2, 6/2 dry)
fine sand; very weak, fine, granular structure; very
friable; strongly acid; abrupt, wavy boundary.

B21—4 to 24 inches, strong-brown (7.5YR 5/8) fine sand;
single grain; loose; discontinuous, thin, gray layer at
upper boundary ; medium acid; clear, wavy boundary.

B22—24 to 32 inches, brownish-yellow (10YR 6/6) fine sand;
few, fine, faint, yellowish-brown (10YR 5/4 or 5/6)
mottles; single grain; loose; few dark yellowish-
brown (10YR 4/4) iron streaks; medium acid; clear,
wavy boundary.

B23—32 to 47 inches, brownish-yellow (10YR 6/6) fine sand;
common, medium and coarse, faint, yellowi‘sh-brown
(10YR 5/4), brownish-yellow (10YR 6/8), and light
brownish-gray (10YR 6/2) mottles occur below a-
depth of 40 inches; single grain; loose; few dark-
red (2.5YR 3/6) iron concretions; medium acid;
clear, irregular boundary.

B24t—47 to 49 inches, yellowish-red (5YR 4/6) loamy fine
sand; common, fine, distinct, brownish-yellow (10YR
6/6) and light brownish-gray (10YR 6/2) mottles; -
very weak, fine, subangular blocky structure parting
to massive; friable; some lenses of fine sand within
the horizon; clay bridging evident on sand grains;
slightly acid ; abrupt, wavy boundary.

B25-—49 to 77 inches, light yellowish-brown (10YR 6/4) fine
sand; common, medium and coarse, distinct, yellow-
ish-brown (10YR 5/8) and brownish-yellow (10YR
6/8) mottles; single grain; loose; neutral; abrupt,
irregular boundary.

C—177 to 81 inches, olive-gray (5Y 5/2) fine sand; common,
coarse, distinct, olive-yellow (2.5Y 6/6) mottles;
single grain; loose; neutral; gradual, wavy boundary.

The solum ranges from about 40 to 90 inches in thickness,
but its thickness typically is 50 to 80 inches. The depth to
carbonates commonly coincides with the solum thickness,
but in places the upper 12 to 24 inches of the C horizon
is noncalcareous.

The Al horizon in uncultivated areas is generally dark
grayish brown (10YR 4/2) or dark brown (10YR 4/3), but
in some places it ranges to very dark grayish brown (10YR
3/2, 6/2 dry).

The B2 horizon commonly is strong brown (7.5YR 5/8),
brownish yellow (10YR 6/6), or light yellowish brown (10YR
6/4) in the upper part; it changes with depth to pale
brown (10YR 6/3) or light brownish gray (10YR 6/2). The
B horizon, within a depth of 40 inches, generally is mot-
tled with yellowish brown (10YR 5/4 or 5/6), pale brown
(10YR 6/3), or brownish yellow (10YR 6/8). Light: brownish-
gray (10YR 6/2) mottles occur below a depth of 40 inches.
Common, fine or medium, yellowish-red (5YR 5/6) iron stains
are in the lower horizons in many places. Redder iron con-
cretions also are common in many of the horizons. Thin,
dark-brown . (7.5YR 4/4) lamellae (Bt horizons) occur in
Ottokee soils at a depth of 30 to 50 inches. The lamellae
vary in number, but their total thickness is less than 6
inches. The lamellae contain 5 to 8 percent more clay and
slightly more silt than do the adjacent layers of sand, and
most commonly they are loamy sand. The texture of the
B2 horizon generally is fine sand, but in some places south of
the Maumee River, medium sand is dominant in some layers.

The C horizon commonly is gray (10YR 5/1, N 5/0), gray-
ish brown (10YR 5/2), or olive gray (5Y 5/2), but pale olive
(5Y 6/3) and light brownish gray (10YR 6/2) also occur.
The texture of this horizon generally is fine sand, but it is
medium sand in some places. Silty clay or clay underlies the
Ottokee soils at depths ranging from 5 feet to about 20 feet.
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Ottokee soils are the moderately well drained members of
a drainage sequence that includes the well drained Oak-
ville soils, the somewhat poorly drained Tedrow soils, and
the very poorly drained Granby soils. They are adjacent
to each of those soils in many places. They also are adjacent
to Seward soils in some places. Ottokee soils have a higher
content of sand throughout than Seward soils and lack the
finer textured IIB and IIC horizons that occur above a
depth of 40 inches in those soils. Ottokee soils have a less
thick Bt horizon than the moderately well drained Galen

soils.

Ottokee fine sand, 1 to 5 percent slopes (OtB).—This
soil is on sandy ridges or dunes. Its surface layer is
mostly loose, except where it has a permanent plant
cover. It is very low in organic-matter content. Soil
blowing is a severe hazard if the soil is cultivated.

Included with this soil in mapping are small areas of
somewhat poorly drained Tedrow soils in level areas
near the boundary between those soils and this Ottokee
soil. A few areas of included soils have a thicker horizon
of clay accumulation in the subsoil than is normal for
Ottokee soils.

Droughtiness is the major limitation to farming, but
soil blowing is a serious hazard. Blowing sand damages
plant seedlings. Droughtiness, slopes, and sandy texture
aﬁeI limitations for some nonfarm uses. Capability unit

s-1.

Paulding Series

The Paulding series consists of nearly level soils that
are poorly drained. These soils formed in clayey lacus-
trine sediment in broad areas on uplands in Pleasant
and Ridgeville Townships.

In a representative profile of a Paulding soil that is
cultivated, the plow layer is dark-gray clay about 8
inches thick. The subsoil, between depths of 8 and 50
inches, is gray clay mottled with gray, dark yellowish
brown, and yellowish brown. Below the subsoil, between
depths of about 50 and 60 inches or more, the underlying
material is gray, calcareous clay.

Paulding soils have very slow permeability in both
the subsoil and the fine-textured underlying material.
They are saturated with free water for significant pe-
riods in winter and in spring, and they dry out slowly
in spring. Paulding soils have a medium available mois-
ture capacity and mostly a moderately deep root zone
when the water table is low in summer or has been
lowered by artificial drainage. The roof zone is neutral
to mildly alkaline.

Nearly all the acreage of Paulding soils is used for
cultivated crops and meadow, but there are still some
scattered woodlots. Much of the cultivated acreage has
been surface drained or drained by tile to increase crop
production and to make fieldwork easier. Artificial drain-
age by tile is slow.

Representative profile of Paulding clay, in a cultivated
field in Pleasant Township (SW14NW1,SW1,SW1; sec.
3, T.3N,R. 6 E.):

Ap—O0 to 8 inches, dark-gray (10YR 4/1) clay; weak, fine,
angular blocky structure; firm; common roots; neu-
tral; abrupt, smooth boundary.

B21g—8 to 16 inches, gray (N 6/0) clay; many, medium,
faint, grayish-brown (2.5YR 5/2) mottles and com-

mon, fine, distinct, dark yellowish-brown (10YR 4/4)
and yellowish-brown (10YR 5/4 or 5/6) mottles; mod-

erate, medium, prismatic structure parting to mod-
erate, medium, angular blocky structure; very firm;
few roots; continuous grayish brown (2.5Y 5/2) on
vertical faces of peds; neutral; gradual, smooth
boundary.

B22g—16 to 30 inches, gray (N 5/0) heavy clay; many,
medium, faint, grayish-brown (2.5Y §/2) mottles and
common, fine, distinct, dark yellowish-brown (10YR
4/4) and yellowish-brown (10YR 5/8) mottles; mod-
erate, medium, prismatic structure parting to mod-
erate, medium, angular blocky structure; very firm;
few roots; continuous dark gray (N 4/0) -on vertical
surface of peds; neutral; clear, smooth boundary.

B23g—30 to 39 inches, gray (10YR 5/1 to N 5/0) heavy clay;
many, medium, distinet, dark yellowish-brown (10YR
4/4) mottles; moderate, fine, subangular blocky
structure; very firm; few roots; continuous dark
gray (N 4/0) on vertical surfaces of peds; neutral;
diffuse, smooth boundary. i

B3g—39 to 50 inches, gray (10YR 5/1 to N 5/0) heavy
clay ; medium, distinct, dark yellowish-brown (10YR
4/4) mottles; weak, fine, subangular blocky struc-
ture parting to massive as depth increases; very firm;
mildly alkaline; clear, smooth boundary.

Cg—50 to 60 inches, gray (10YR 5/1) clay:; greenish-gray
(5GY 6/1) and yellowish-brown (10YR 5/4) mottles;
massive and has some vertical cleavage; very firm;
few pebbles; light-gray (10YR 7/1) carbonate ac-
cumulations; moderately alkaline; calcareous.

~ The solum ranges from about 38 to 55 inches in thickness,
but more commonly it is 45 to 55 inches thick. The depth
to carbonates coincides with the solum thickness; however,
vertical cleavage in places extends several inches into the
substratum.

The Ap horizon commonly is about 8 inches thick, but
its thickness ranges from 6 to 9 inches. Its color generally
is dark gray (10YR 4/1) or dark grayish brown (10YR 4/2,
6/2 dry). The texture is clay.

The B horizon generally is gray (10YR 5/1, N 5/0, or
N 6/0) but ranges to dark gray (10YR 4/1 or 5Y 4/1) or
olive gray (5Y 5/2). Mottling is faint to distinct and dark
yellowish brown (10YR 4/4), yellowish brown (10YR 5/8),
and gray (N 5/0). Texture of the B horizon is clay, and
the content of clay ranges from 60 to 80 percent.

The C horizon commonly is gray (10YR 5/1) or dark
grayish brown (10YR 4/2) and has common, dark-brown
(10YR 4/3), greenish-gray (5GY 6/1), and yellowish-brown
(10YR 5/4) mottles. The texture is heavy clay, and the
content of clay is 60 to 80 percent.

Paulding soils are the very poorly drained members of a
drainage sequence that includes the somewhat poorly drained
Roselms soils. They are adjacent to Roselms soils and to
Latty soils in some places. They have a higher content of
clay in the B horizon than the Latty soils. Paulding soils
differ from Toledo soils in lacking a dark-colored surface
layer and in having a higher content of clay in the B
horizon than those soils,

Paulding clay (Pa).—This nearly level soil is in broad
areas on uplands. Mapped areas of this soil include
small areas of Latty soils, which are near the boundary
between those soils and this Paulding soil. Soils of both
series are very poorly drained.

This soil is difficult to till because of its clay texture.
The surface is sticky and cloddy, and severe crusting
occurs following heavy rainfall. This crust adversely
affects stands of seedlings. The soil cracks readily in
dry periods. Very slow permeability causes tile drainage
to be slow.

Wetness is the major limitation to most uses of this
soil. The very high content of clay drastically restricts
internal drainage. Seasonal wetness, very slow perme-
ability, and high clay content are limitations for many
nonfarm uses. Capability unit ITIw-5.
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Rawson Series

The Rawson series consists of deep soils that are mod-
erately well drained. These soils formed in water-deposited
loamy material and the underlying lacustrine clay or
clay glacial till. They are gently sloping and are on
beach ridges, outwash plains, and stream terraces. Raw-
son soils have a contrasting clayey texture in the lower
part of the subsoil and in the underlying material
within a depth of 40 inches.

In a representative profile of a Rawson soil that is
cultivated, the plow layer is dark-brown sandy loam
about 9 inches thick. The subsoil, between depths of 9
and 26 inches, is dark-brown fine sandy loam and fine
sandy clay loam; this is mottled below a depth of 15
inches with dark yellowish brown and light olive brown.
Between depths of 26 and 30 inches, the subsoil is dark
yellowish-brown silty clay mottled with yellowish brown
and olive gray. The underlying material, to a depth of
60 inches, 1s dark-brown, calcareous clay.

Rawson soils have moderate permeability in the sub-
soil and very slow permeability in the fine-textured un-
derlying material. They have a medium available mois-
ture capacity and in most places a moderately deep root
zone. They are saturated above the underlying material
for short periods in winter and in spring. They com-
monly are strongly acid in the root zone unless they
are limed.

Rawson soils are used mostly for cultivated crops.

Representative profile of Rawson sandy loam, 2 to 6
percent slopes, in a cultivated field in Freedom Town-
ship (SEY4NW1,SE14,NW1; sec. 19, T. 6 N,, R. 6 E.):

Apl—0 to 8 inchés, dark-brown (10YR 4/8) sandy loam;
weak, fine, subangular blocky structure parting to
weak, fine, granular structure; friable; many roots;
b percent fine gravel ; neutral ; abrupt, smooth bound-
ary.

Ap2—3 to 9 inches, dark-brown (10YR 4/3) sandy loam;
weak, medium, subangular blocky structure parting
to weak, medium, granular structure; friable; many
roots; 5 percent fine gravel; neutral; clear, smooth
boundary.

B1t—9 to 12 inches, dark-brown (7.5YR 4/4) fine sandy
loam; weak, medium, subangular blocky structure;
friable; common roots; thin, patchy, dark-brown
(10YR 38/3) clay films that occur principally in
scattered pockets of reddish-brown (5YR 4/4) fine
sandy clay loam;-15 percent fine gravel; mildly al-

] kaline; clear, wavy boundary.

B2t—12 to 26 inches, dark-brown (7.5YR 4/4) fine sandy
clay loam; common, medium, distinct, dark yellow-
ish-brown (10YR 4/4) and light olive-brown (2.5Y
5/4) mottles below a depth of 15 inches; moderate,
medium, subangular blocky structure; firm; common
roots; thin, patchy, dark-brown (10YR 8/3) clay
films on peds; about 20 percent fine gravel; mildly
alkaline; abrupt, smooth boundary.

IIB3t—26 to 30 inches, dark yellowish-brown (10YR 4/4)
silty clay; many, medium, distinct, yellowish-brown
(10YR 5/6) and olive-gray (5Y 5/2) mottles; strong,
medium, angular blocky structure parting to strong,
fine, angular blocky structure: very firm; thin,
patchy, dark-brown (7.5YR 3/2) clay films on peds;
common roots; mildly alkaline; abrupt, smooth

] boundary.

IIC-—30 to 60 inches, dark-brown (10YR 4/3) clay: many,
medium, distinct, yellowish-brown (10YR 5/6) and
gray (10YR 5/1) mottles; massive and has vertical
cleavages; very firm; few fine roots; thin, very
patchy, gray (5Y 5/1) clay films on vertical sur-
faces of cleavages; few light-gray (10YR 7/2) lime
zones ; calcareous.

The solum ranges from 26 to 42 inches in thickness. Gen-
erally, the depth to carbonates also is 26 to 42 inches.
The contrasting fine-textured material occurs at depths ranging
from about 22 to 42 inches. The gravel content in the solum
ranges from about 2 to 20 percent.

The Ap horizon ranges from 6 to 9 inches in thickness.
It generally is dark brown (10YR 4/3) or dark grayish
brown (10YR 4/2). The texture of the Ap horizon is loam,
fine sandy loam, or sandy loam, and these three textures
are about equal in extent. An A2 horizon is in uncultivated
areas.

The B horizon generally is dark brown (10YR 4/3 or
7.5YR 4/4) or dark yellowish brown (10YR 4/4) and is
distinctly mottled with light olive brown (2.5YR 5/4), yel-
lowish brown (10YR 5/4), or dark yellowish brown (10YR
3/4). The texture of the B horizon generally is sandy clay
loam, but it ranges to light clay loam, heavy loam, and heavy
fine sandy loam. In some places, a layer of loamy sand or
fine sand, 2 to 6 inches thick, occurs above the IIB3t horizon.
This coarse-textured layer typically is discontinuous. The IIB
horizon typically is dark yellowish brown (10YR 4/4), dark
grayish brown (10YR 4/2), or gray (10YR 5/1), that is
mottled with yellowish brown (10YR 5/4 or 5/6), pale brown
(10YR 6/8), olive gray (5Y 5/2), and dark gray (10YR 4/1).
It generally is silty clay or clay but ranges to heavy clay
loam. Clay coatings on the vertical surfaces of peds most
commonly are in darker colors, generally dark brown (7.5YR
3/2) or dark grayish brown (10YR 4/2).

The C horizon commonly is dark brown (10YR 4/3) or
brown (10YR 5/8) and is mottled with yellowish brown
(10YR 5/6), pale brown (10YR 6/3), and gray (10YR 5/1).
It generally is calcareous and ranges from clay to clay loam
in texture.

The Rawson soils are the moderately well drained mem-
bers of a drainage sequence that includes the somewhat
poorly drained Haskins soils and the very poorly drained
Mermill soils. They are commonly adjacent to those soils.
In contrast to the moderately well drained Haney soils,
Rawson soils are fine textured in the lower part of the B
horizon and in the C horizon, whereas the Haney soils are
coarser textured in the lower part of the B horizon and
have a sandy and gravelly C horizon. They also differ from
the moderately well drained Tuscola soils in being fine
textured in the lower part of the B horizon and in the C
horizon. Rawson soils lack the reddish colors that are in-
herent in the Vaughnsville soils.

Rawson sandy loam, 2 to 6 percent slopes (RaB).—A
profile of this soil is described as representative for
the series. This Rawson soil has a coarser textured sur-
face layer and subsoil than the other Rawson soils. Tilth
generally is good; and the soil is easy to till.

Included with this soil in mapping are small areas,
14 to 2 acres in size, where the surface layer is fine sandy
loam. Also included are small areas of nearly level soils;
small areas of the wetter Haskins soils; and small areas of
dark-colored, very poorly drained Mermill or Hoytville
soils, commonly near the edges of areas mapped as this
Rawson soil. Other inclusions are areas where the com-
bined surface layer and subsoil are either thinner or
thicker than is typical for the Rawson soils.

Erosion is a moderate hazard if this soil is cultivated.
The surface layer dries out fairly quickly, and seedlings
can suffer from lack of moisture, but this generally does
not seriously affect crop growth. Very slow permeability
and slope are limitations for some nonfarm uses. Ca-
pability unit ITe-1.

Rawson loam, 2 to 6 percent slopes (RdB}.—This soil
is mainly in strips of moderate size and on low knolls
on uplands and stream terraces. A few areas are on low
beach ridges. This soil has a finer textured surface layer
than other Rawson soils, and it is more susceptible to
crusting. It generally has good tilth, however, and is
easy to farm.
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Included with this soil in mapping are small areas of
Rawson sandy loam, 14 to 2 acres in size. Also included
are small areas of nearly level soils; small areas of the
wetter Haskins soils, commonly near the boundary of
areas mapped as this Rawson soil; and areas of dark-
colored, very poorly drained Hoytville and Mermill
soils near the edge of some areas mapped as this soil.

A moderate hazard of erosion is the major limitation
to farm uses. Very slow permeability and slope are limi-
tations for some nonfarm uses. Capability unit ITe-1.

Rawson fine sandy loam, stratified substratum, 2 to 6
percent slopes (ReB).—This soil lies in areas of outwash
deposits on uplands. It occurs mainly in elongated strips
or on low knolls. In a few places it occupies the breaks
of slopes. This soil is similar to Rawson sandy loam,
except that within a depth of 40 inches its underlying
material is stratified instead of clayey. This material
consists of layers of sandy loam and more clayey ma-
terials. The clay substratum that is typical of Rawson
soils occurs beneath the stratified material between
depths of 4 and 9 feet. The sandy layers in this soil
cause engineering interpretations to differ from those
for the typical Rawson soils.

Included with this soil in mapping are small areas
of Haskins soils that have a stratified substratum. These
inclusions generally are in the most nearly level parts of
areas mapped as this soil, and they are 14 acre to 2 acres
in size.

A moderate hazard of erosion is the major limitation
to farming. Very slow permeability and slope are limi-
tations for many nonfarm uses. Capability unit ITe-1.

Rimer Series

The Rimer series consists of nearly level, somewhat
poorly drained soils that occupy slight rises on uplands,
mainly south of the Maumee River. These soils formed
in moderately thick sandy material and in the under-
lying lacustrine clay or clay glacial till. The boundary
between these contrasting textures occurs within a depth
of 40 inches.

In a representative profile of a Rimer soil that is culti-
vated, the plow layer is dark grayish-brown loamy fine
sand about 9 inches thick. The subsurface layer, between
depths of 9 and 22 inches, is yellowish-brown loamy fine
sand that is distinctly mottled with dark brown, yellow-
ish brown, and pale brown. The subsoil, which extends
to a depth of 28 inches, is yellowish brown and has pale-
brown, light brownish-gray, and grayish-brown mottles.
It is fine sandy loam 1n the upper part and silty clay
in the lower part. The underlying material, between
depths of 28 and 70 inches, consists of yellowish-brown
and gray, calcareous silty clay and clay.

Rimer soils have rapid permeability in the coarse-
textured upper part and very slow permeability in the
finer textured underlying material. The uppermost 20
to 40 inches commonly is saturated for long periods in
winter and early in spring. These soils have a low to
medium available moisture capacity and a moderately
deep root zone. The root zone is mostly neutral or slightly
acid, but in places it is strongly acid.

Rimer soils commonly are used for cultivated crops.
Many areas have been drained to improve plant growth
and to make fieldwork easier.

Representative profile of Rimer loamy fine sand, 0 to 2
percent slopes, in a cultivated field in Damascus Town-
ship (NW1,SW14,SE1,NW1, sec. 12, T. 5 N, R. 8 E.):

Ap-—0 to 9 inches, dark grayish-brown (10YR 4/2; 6/2 dry)
loamy fine sand; weak, flne, granular structure;
loose; neutral; abrupt, smooth boundary.

A2—9 to 22 inches, .yellowish-brown (10YR 5/4) loamy fine
sand ; common, medium, distinct, dark-brown (7.5YR
4/4), yellowish-brown (10YR 65/6), and pale-brown
(10YR 6/3) mottles; single grain; loose; neutral
clear, smooth boundary.

B21t—22 to 24 inches, yellowish-brown (10YR 5/4) fine
sandy loam; common, medium, distinct, yellowish-
brown (10YR 5/8) and light brownish-gray (10YR
6/2) mottles; weak, medium, subangular blocky
structure; soft, thin, patchy, dark-brown (10YR
4/3) clay films on peds and clay bridging sand
grains; neutral; clear, smooth boundary.

IIB22t—24 to 28 inches, yellowish-brown (10YR 5/4) silty
clay; many, medium, distinct, grayish-brown (2.5YR
5/2), light brownish-gray (10YR 6/2), and yellowish-
brown (10YR §/6) mottles and common, strong-
brown (7.6YR 5/6 and 5/8) mottles; moderate,
medium, angular blocky structure; firm; mederate,
continuous, dark grayish-brown (10YR 4/2) clay
fllms on vertical faces of peds and thin patchy clay
films on horizontal faces; neutral; clear, smooth
boundary.

IIC1—28 to 34 inches, yellowish-brown (10YR 5/4) silty
clay; many, medium, distinct, greenish-gray (5GY
6/1) and yellowish-brown (10YR 5/68) mottles; mas-
sive: firm; mildly alkaline; clear, smooth boundary.

IIC2g—34 to 66 inches, gray (10YR b5/1) silty clay; com-
mon, medium, distinet, yellowish-brown (10YR §/4)
mottles; weak, thick, platy structure; firm; includes
several thin strata or lenses of fine sand or silt;
moderately alkaline; calcareous; clear, smooth
boundary.

ITIC3g—66 to 70 inches, gray (10YR 5/1) clay; many, coarse,
distinct, yellowish-brown (10YR 5/4) mottles; mas-
sive; very firm; common limestone pebbles and shale
fragments: moderately alkaline and calcareous.

The solum ranges from about 24 to 44 inches in thick-
ness, but mostly it is 26 to 40 inches. The depth to car-
bonates normally is the same as the thickness of the solum,
but in some places, several inches of the lower part of
the solum are slightly calcareous. The fine-textured IIB and
IIC horizons occur at a depth ranging from about 22 to 40
inches but more commonly are at a depth of 24 to 38 inches.

The Ap horizon ranges from 6 to 10 inches in thickness.
Its color generally is dark grayish brown (10YR 4/2, 6/2
dry) but ranges to dark gray (10YR 4/1) in some places.
The A2 horizon generally is pale brown (10YR 6/3) but
ranges to yellowish brown (10YR 5/4). Mottling is distinet,
dark brown (7.5YR 4/4), yellowish brown (10YR 5/8), pale
brown (10YR 6/3), and light brownish gray (10YR 6/2).
The texture is loamy fine sand or fine sand.

The B21t horizon is yellowish brown (10YR 5/4) or
brown (7.5YR 4/4) and contains distinct, yellowish-brown
(10YR 5/8) and light brownish-gray (10YR 6/2) mottles.
The texture in this horizon is fine sandy clay loam. The
thickness of the B21t horizon ranges from 2 to 8 inches.

The IIB horizon ranges from yellowish brown (10YR 5/4)
to grayish brown (10YR 5/2) and contains distinet, light
brownish-gray (10YR 6/2), strong-brown (7.5YR 5/68 or
5/8), and yellowish-brown (10YR 5/68) mottles. Its texture
normally is silty clay or clay but ranges to heavy clay loam.

The C horizon commonly is gray (10YR 5/1), dark brown
(10YR 4/8), or dark yellowish brown (10YR 4/4) and is
mottled with yellowish brown (10YR §5/6), greenish -gray
(5GY 6/1), or grayish brown (10YR 5/2). It normally is
calcareous, and it ranges in texture from silty clay or clay
to clay loam.

In this county the Rimer soils have less mottling and less
gray colors in the subsoil than typical Rimer soils. These dif-
ferences, however, do not greatly affect the use or behavior of
the soils.

Rimer soils are the somewhat poorly drained members of
a drainage sequence that includes the moderately well
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drained Seward soils and the very poorly drained Wauseon
soils. They are adjacent to Seward soils in many places and
to Wauseon soils in a few places. The Rimer soils differ
from the somewhat poorly drained Tedrow soils because they
are clayey in the lower part of the B horizon and in the
C horizon, whereas Tedrow soils are underlain by cal-
careous sands.

Rimer loamy fine sand, 0 to 2 percent slopes (RfA}.—
This soil lies on sandy, low ridges or knolls on uplands.
A profile of this soil 1s described as representative for
the series.

Included with this soil in mapping are small areas of
somewhat poorly drained Haskins soils, 15 to 114 acres
in size. Small areas of very poorly drained Mermill
and Hoytville soils also occur in some mapped areas,
commonly in the lowest parts of the landscape. Also in-
cluded are areas of soils that have less than 20 inches
of loamy fine sand or coarser textured material. These soils
have coarse-textured upper horizons that range from 14 to
20 inches in thickness. Bther inclusions are areas of soils
in which the combined thickness of the surface layer and
subsoil is greater than typical for Rimer soils, and small
areas of soils that have a dark-colored surface layer
generally 9 inches or less in thickness.

Seasonal wetness is a moderate limitation to farming.
Droughtiness also is a limitation. Soil blowing is a slight
hazard in the more sloping areas if plant cover is sparse
or lacking. Seasonal wetness and very slow permeability
ﬁe l;mltations for many nonfarm uses. Capability unit

w-T.

Rimer loamy fine sand, stratified substratum, 0 to 2
percent slopes (RmA).—This soil is on low ridges or knolls
in sandy areas on uplands. It is similar to the typical
Rimer soils, except that within a depth of 40 inches its
substratum is stratified rather than uniformly clayey.
This substratum consists of layers that are alternately
clayey and loamy. The typical clayey substratum occurs
beneath the stratified substratum between depths of 4
and 9 feet.

Included with this soil in mapping are small areas of
Haskins fine sandy loam that has a stratified substratum.
These inclusions generally are 14 acre to 2 acres in size
and are fairly common. In some low places there are
small included areas of very poorly drained Mermill
loam that has a stratified substratum. Also included are
areas of soils that have less than 20 inches of loamy fine
sand or coarser textured material. These soils.-have coarse-
textured upper horizons that range in thickness from 14 to
20 inches. Other inclusions are areas of soils in which the
combined thickness of the surface layer and subsoil is
greater than typical for Rimer soils, and small areas of
soils that have a dark-colored surface layer generally
9 inches or less in thickness.

Seasonal wetness is a moderate limitation to farming.
Droughtiness in summer also is a limitation but is of
concern only during extended dry periods. Soil blowing
is a slight hazard in some areas if plant cover is sparse
or lacking. Seasonal wetness and very slow permeability

ﬁe li(mitations for some nonfarm uses. Capability unit
w-T.

Roselms Series

The Roselms series consists of somewhat poorly
drained soils that occupy nearly level to slight rises on

uplands, only in Ridgeville Township. These soils formed
in clayey lacustrine sediment.

In a representative profile of a Roselms soil that is cul-
tivated, the plow layer is dark grayish-brown silty clay
loam about 6 inches thick. The subsoil, between depths
of 6 and 25 inches, is dark grayish-brown and brown
clay mottled with yellowish brown, dark yellowish
brown and gray. The underlying material, between
depths of 25 and 72 inches, is dark grayish-brown, cal-
careous clay.

Roselms soils have very slow permeability. They are
seasonally saturated with free water for rather long
periods. In spring, they dry out slowly unless they have
been artificially drained. Roselms soif's have a medium
available moisture capacity and a root zone that is mostly
moderately deep because the clayey subsoil hinders root
growth. The root zone is medium acid or strongly acid
unless it has been limed.

Roselms soils are used mostly for meadow and for
cultivated crops. A few acres have been artiﬁciallK
drained to improve plant growth and to make fieldwor
easier.

Representative profile of Roselms silty clay loam, 0
to 2 percent slopes, in a cultivated field in Ridgeville
Township (SW14,SW1, sec. 31, T.6 N,, R. 5 E.):

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) silty
clay loam; moderate, medium, subangular blocky
structure; firm; many roots; strongly acid; abrupt,
smooth boundary.

Bltg—6 to 9 inches, dark grayish-brown (10YR 4/2) clay;
many, fine, distinct, yellowish-brown (10YR 5/6)
and gray (10YR 5/1) mottles; moderate, medium,
prismatic structure parting to moderate, medium,
angular blocky structure; very firm; common roots;
very patchy light-gray (10YR 7/1) silt coatings;
thin, patchy, dark-gray (10YR 4/1) clay films on
peds; medium acid; gradual, smooth boundary.

B21tg—9 to,13 inches, brown (10YR 4/3) clay; many, fine,
distinet, yellowish-brown (10YR 5/4) mottles; mod-
erate, medium, prismatic structure parting to mod-
erate, medium, angular blocky structure; very firm;
common roots; very patchy light-gray (10YR 7/1)
silt coatings; thin, patchy, dark grayish-brown
(10YR 4/2) clay films on peds; ped surfaces are
dominantly 2 in chroma; medium acid; clear, wavy
boundary.

B22tg—13 to 25 inches, dark grayish-brown (10YR 4/2)
clay; many, fine, distinct, yellowish-brown (10YR
5/4) and dark yellowish-brown (10YR 4/4) mottles;
moderate, coarse, prismatic structure parting to mod-
erate, medium, angular blocky structure; very firm;
few roots; thin, patchy, dark grayish-brown (10YR
4/2) clay films on peds; ped surfaces are dominantly
2 in chroma ; few very dark gray (N 3/0) iron stains;
mildly alkaline; gradual,, smooth boundary.

C1g—25 to 33 inches, dark grayish-brown (10YR 4/2) clay;
many, -fine, distinet, dark yellowish-brown (10YR
4/4) mottles; weak, coarse, prismatic structure part-
ing to weak, medium, subangular blocky structure;
very firm; few roots; thin, very patchy, dark-gray
(10YR 4/1) clay films on vertical faces of peds;
some medium and coarse quartz grains on ped sur-
faces; moderately alkaline; weakly calcareous; grad-
ual, wavy boundary.

(C2g—33 to 60 inches, dark grayish-brown (10YR 4/2) clay;
many, fine, distinct, dark yellowish-brown (10YR
4/4) mottles; massive and has vertical cleavages;
very firm; dark-gray (N 4/0) and greenish-gray
(5G 6/1) coatings on vertical faces of cleavages;
gome medium and coarse quartz grains on cleavage
surfaces; moderately alkaline and calcareous.

The thickness of the solum, and typically the depth to car-
bonates, ranges from about 22 to 32 inches.
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The Ap horizon ranges from 5 to 8 inches in thickness. Its
color generally is dark grayish brown (10YR 4/2) but ranges
to dark gray (10YR 4/1) or grayish brown (10YR §/2).
Texture of the A horizon is silty clay loam. A silty clay A2
horizon occurs in uncultivated areas and areas of shallow-
plowed soils.

The B horizon is brown (10YR 4/8), dark grayish brown
(10YR 4/2), or grayish brown (10YR 5/2) and contains
gray (10YR §/1), pale-brown (10YR 6/8), dark yellowish-
brown (10YR 4/4), and yellowish-brown (10YR 5/4 or 5/6)
mottles. The B horizon is clay and bas a clay content that
ranges from 60 to 76 percent.

The C horizon commonly is dark grayish brown (10YR
4/2), light brownish gray (10YR 6/2), or grayish brown
(10YR 5/2) and contains dark yellowish-brown (10YR 4/4)
and yellowish-brown (10YR 5/4) mottles. This horizon is
chiefly clay and has a clay content of more than 60 percent;
however, in some places, silty clay occurs in the lower
part of the C horizon.

Roselms soils are the somewhat poorly drained members
of a drainage sequence that includes the very poorly drained
Paulding soils, which commonly are adjacent to them. Roselms
soils are also adjacent to the somewhat poorly drained Fulton
and Nappanee soils in some areas. The Roselms soils have a
higher content of clay in the B horizon than Fulton soils. They
differ from Nappanee soils in having a higher clay content in
the B horizon and in having formed in lacustrine sediment
rather than glacial till.

Roselms silty clay loam, 0 to 2 percent slopes (RoA}.—
This soil is on uplands in Ridgeville Township. It oc-
cupies low knolls or ridges of moderate size throughout
the area. The soil is difficult to till because the surface
is sticky and tends to be cloddy. Crusting is severe after
geriods of heavy rainfall. This soil cracks readily during

ry weather.

Included with this soil in mapping are a few small
areas of soils that have a loamy surface layer. Small
areas of very poorly drained Paulding soils also are in-
cluded near the edge of a few areas mapped as this Ro-
selms soil.

Wetness is a severe limitation to farming this soil.
The very high content of clay drastically restricts in-
ternal drainage and causes tile drainage to be slow.
Seasonal wetness, high clay content, and very slow per-
meability are limitations for most nonfarm uses. Ca-
pability unit ITIw-3.

Ross Series

The Ross series consists of nearly level, dark-colored
soils that are well drained. These soils formed in loamy
alluvial material on flood plains along the Maumee River.
They are flooded during periods of stream overflow,
mainly in winter, but flooding can occur in other seasons
as well.

In a representative profile of a Ross soil that is culti-
vated, the plow layer is very dark grayish-brown loam
about 10 inches thick. The lower part of the surface
layer, between depths of 10 and 36 inches, is very dark
grayish-brown and dark-brown loam and silt loam. The
underlying material, between depths of 36 and 61 inches
or more, is brown, calcareous silt loam.

Ross soils are moderately permeable throughout. They
have a high available moisture capacity and a deep root
zone. They are mostly neutral to mildly alkaline.

These soils are used mostly for cultivated crops that
can be planted after the danger of flooding has lessened
in spring.

Representative profile of Ross loam, in a cultivated
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field in Liberty Township (SE14NW1,NE1,NW1, sec.
1, .5 N, R. 7T E.):

Apl—0 to 6 inches, very dark grayish-brown (10YR 8/2,

3/2 rubbed) loam; weak, medium, subangular blocky

structure parting to moderate, medium, granular

structure; friable; many roots; neutral; abrupt,
smooth boundary.

to 10 inches, very dark grayish-brown (10YR 3/2,

3/2 rubbed) loam; moderate, thick, platy structure

parting to weak, fine, angular blocky structure; fri-

able; many roots; neutral ; abrupt, smooth boundary.

Al11—10 to 21 inches, very dark grayish-brown (10YR 8/2,
8/2 rubbed) loam; weak, fine, subangular blocky
structure; friable; common roots; mildly alkaline;
clear, smooth boundary.

A12—21 to 32 inches, dark-brown (10YR 8/8, 3/8 rubbed)
silt loam; weak, medium, subangular blocky struc-
ture; firm; common roots; very dark grayish-brown
(10YR 3/2) ped faces; mildly alkaline; gradual,
smooth boundary.

A13—32 to 36 inches, dark-brown (10YR 8/8, 3/3 rubbed)
silt loam; weak, fine, subangular blocky structure;
friable; few roots; very dark grayish brown (10YR
3/2) on ped faces; few shells; moderately alkaline;
gradual, wavy boundary.

C1—36 to 52 inches, brown (10YR 4/3) silt loam; weak,
medium, subangular blocky structure; friable; few
roots; dark brown (10YR 8/38) on ped surfaces; few
shells; moderately alkaline; ecalcareous; gradual,
smooth boundary.

C2—52 to 61 inches, brown (10YR 4/3) silt loam; weak,
medium, subangular blocky structure parting to mas-
sive; friable; moderately alkaline and calcareous.

The depth to carbonates commonly is the same as the
depth to the C horizon,

The dark-colored A horizon generally is 24 to 36 inches
thick, but in some places it is 40 inches thick. Its colors
commonly are very dark grayish brown (10YR 3/2), dark
brown (10YR 3/3), and in places, very dark brown (10YR
2/2). Rubbed colors have a chroma of 3 or less.

The C horizon commonly is brown (10YR 4/8 or 5/3) but
ranges to dark grayish brown (10YR 4/2) and dark yellow-
ish brown (10YR 4/4). Texture of the C horizon is silt loam
or loam. In many places the C horizon is stratified, and layers
of sandy loam, loamy sand, and sand and gravel are common,

Ross soils are the well drained members of a drainage
sequence that includes the moderately well drained Medway
soils, which commonly are adjacent to these soils. Ross soils
are also adjacent to the lighter colored Genessee and Shoals
soils and to the wetter Sloan soils. Ross soils resemble the
dark-colored Sloan soils, but they lack a B horizon that has
gray colors and mottling, which indicate a fluctuating high
water table. They have a darker colored A horizon than
the Shoals soils and lack the mottling that is common in
those soils.

Ross loam (Rs).—This nearly level soil typically occurs
as fairly wide, elongated strips in slightly higher parts
of the Maumee River flood plain.

Included with this soil in mapping are some areas
having a silt loam surface layer. Small areas of lighter
colored Genesee soils occur in some places. Also included
are some areas of soils that have a thinner dark-colored
horizon than is typical for Ross soils. .

Flooding is the major limitation to most uses of this
soil. The flooding commonly occurs in winter, but it can
take place during any season of the year. In most years,
however, this soil can be used safely for summer crops.
Flooding is a major limitation for most nonfarm uses.
Capability unit ITw-2.

Ap2—6

St. Clair Series

The St. Clair series consists of deep, gently sloping
to very steep, moderately well drained soils on slope
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breaks along streams and drainageways that dissect the
ccillmty. These soils formed in clay loam or clay glacial
till.

In a representative profile of a St. Clair soil that is in
permanent pasture, the surface layer is very dark gray-
ish-brown and dark grayish-brown silty clay loam about
5 inches thick. The subsoil, between depths of 5 and 23
inches, is dark yellowish-brown clay that is faintly mot-
tled with yellowish brown and gray in the lower part.
The underlying material, between depths of 23 and 60
inches, is brown and dark yellowish-brown clay glacial
till. The upper 12 to 24 inches of this material 1s par-
tially weathered, but most of it is compact and limy.
It contains pebbles and fragments of limestone and shale.

St. Clair soils have very slow permeability. They are
seasonally saturated for short periods. The available
moisture capacity is medium, and the root zone is mostly
moderately deep. These soils are medium acid to neutral
in the root zone.

St. Clair soils are used mainly for pasture and wood-
land, but the less sloping areas are cultivated. Most areas
of cultivated crops and pasture are eroded.

Representative profile of St. Clair silty clay loam, 6
to 12 percent slopes, moderately eroded, in permanent
pasture in Richfield Township (NW14NE1,SW14SE1}
sec. 1, T.4 N, R. 8 E.):

Apl—0 to 2 inches, very dark grayish-brown (10YR 3/2, 3/2
rubbed) silty clay loam; moderate, fine, granular
structure ; slightly hard; many roots; slightly acid;
clear, smooth boundary.

Ap2—2 to 5 inches, dark grayish-brown (10YR 4/2) silty
clay loam; moderate, fine, subangular blocky struc-
ture; friable; many roots; slightly acid; abrupt,
smooth boundary.

B21t—5 to 9 inches, dark yellowish-brown (10YR 4/4) light
clay; moderate, coarse, prismatic structure parting
to moderate, medium, subangular blocky structure;
very firm; common roots; thin, patchy, dark-brown
10YR 3/3) clay films; slightly acid; clear, smooth
boundary.

B22t—9.to 16 inches, dark yellowish-brown (10YR 4/4) clay;
few, fine, faint, yellowish-brown (10YR 5/8) mot-
tles; moderate, coarse, prismatic structure parting
to strong, medium, subangular blocky structure;
very firm; common roots; medium, continuous, dark-
brown (10YR 3/3) clay films; common fine frag-
ments of limestone and shale; slightly acid; grad-
ual, wavy boundary. :

B3t—16 to 23 inches, dark yellowish-brown (10YR 4/4) clay;
common, medium, faint, yellowish-brown (10YR 5/6)
mottles and few greenish-gray (5GY 6/1) mottles;
moderate, medium, prismatic. structure parting to
strong, medium, angular blocky structure; very firm;
few roots; medium, continuous, dark grayish-brown
(10YR 4/2) clay films; common, medium, distinct,
gray (10YR §5/1) and greenish-gray (5GY 6/1)
mottles on faces of peds; moderately alkaline; grad-
ual, wavy boundary.
to 35 inches, brown (10YR 4/3) clay; common,
medium, distinet, gray (10YR 5/1) and yellowish-
brown (10YR 5/6) mottles; moderate, fine, angular
blocky structure; very firm; few roots; thin, patchy,
dark grayish-brown (10YR 4/2) clay films on ver-
tical faces of peds, very patchy on horizontal faces;
few, fine, black (N 2/5) iron and manganese stains;
numerous fine fragments of limestone and shale;
moderately alkaline; calcareous; gradual, wavy
boundary.

C2—35 to 60 inches, dark yellowish-brown (10YR 4/4) clay;
common, fine, faint, yellowish-brown (10YR 5/6) and
grayish-brown (2.5Y 5/2) mottles; massive and has
vertical cleavages; very firm; thin, patchy, dark
grayish-brown (10YR 4/2) clay coatings on vertical
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faces of cleavages; numerous fragments of lime-
stone and shale; moderately alkaline and calcareous.

The thickness of the solum commonly is 18 to 30 inches.
In many places much of the solum has been eroded away.
The depth to carbonates commonly is the same as the
thickness of the solum, but in some places the solum extends
into the calcareous material for several inches.

The Ap horizon commonly is 4 to 8 inches thick where
these soils are not severely eroded. In severely eroded areas,
the A horizon is either completely missing or is only 1 to
3 inches thick. The Ap horizon commonly is dark grayish
brown (10YR 4/2) or grayish brown (10YR 5/2), and its
dominant texture is silty clay loam, except on severely eroded
areas, where is is silty clay. An A2 horizon occurs in the
profile in uncultivated, uneroded areas.

The B horizon color generally is dark yellowish brown
(10YR 4/4), brown (10YR 5/3), or dark brown (10YR 4/3).
Mottling is faint yellowish brown (10YR 5/6) in the B22
horizon. A few greenish-gray (5GY 6/1) mottles are in the
lower part of the B horizon. Some pale-brown (10YR 6/3),
patchy silt coatings occur in the B21t horizon in some places.
Texture of the B horizon is clay, and the clay content ranges
from 40 to 46 percent.

The C horizon generally is brown (10YR 4/3) or dark
yellowish brown (10YR 4/4) and is distinctly mottled with
gray (10YR 5/1), yellowish brown (10YR 5/6), and grayish
brown (2.5Y 5/2). This horizon is light clay or heavy clay
loam in some places, and it has a clay content ranging
from about 36 to 44 percent.

St. Clair soils are the moderately well drained members
of a drainage sequence that includes the somewhat poorly
drained Nappanee soils and the very poorly drained Hoyt-
ville soils. They are adjacent to the Nappanee soils in areas
that have well-developed drainageways. They are also ad-
jacent to Hoytville soils in some areas. The St. Clair soils
commonly are adjacent to the moderately well drained Lucas
soils in some places. They differ from Lucas soils in having
pebbles and fragments of limestone throughout the soil.

St. Clair silty clay loam, 2 to 6 percent slopes, mod-
erately eroded (SbB2).—This soil 1s on the breaks of
elongated slopes along drainageways. Slopes are mostly
3 to 5 percent, and most of them are short. From 60 to
70 percent of each mapped area is moderately eroded.
A few included areas are severely eroded. The surface
layer is sticky and cloddy because plowing has mixed
some of the underlying clay with the remaining part of
the original surface layer. This soil generally has a low
organic-matter content. It tends to crust after heavy
rainfall, and this adversely affects stands of seedlings.

Included with this soil in mapping are areas of the
more poorly drained Nappanee soil. These areas gen-
erally are 14 to 2 acres in size and are commonly along
the upper edge of the breaks on slopes. Also included in
some places are small areas of sandy Seward soils or
loamy Rawson soils and a few areas of soils that are
steeper than 6 percent.

A severe hazard of erosion is the major limitation to
farming. Very slow permeability and slope are limita-
tions for some nonfarm uses. Capability unit ITTe-2.

St. Clair silty clay loam, 6 to 12 percent slopes,
moderately eroded (SbC2).—This soil is on the breaks of
slopes along drainageways. A profile of this soil is de-
scribed as representative for the series. Slopes generally
are fairly short, and about 80 percent of each mapped
area is eroded. The plow layer is sticky and cloddy
because plowing has mixed some of the clayey subsoil
with the remaining part of the original surface layer.
Most areas of this soil have a rather low organic-matter
content. Crusting is a serious concern because it adversely
affects stands of seedlings.
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Included with this soil in mapping are small areas of
the wetter Nappanee soils. These inclusions are 14 to 2
acres in size and occur on the upper edge of the breaks of
slopes. Also included in some areas are small spots of
sandy Seward soils or loamy Rawson soils and a few
areas of more sloping St. Clair soils.

A very severe hazard of erosion is the major limitation
to the use of this soil for cultivated crops. Surface runoff
is rapid. Slope and very slow permeability are limita-
tions for many nonfarm uses. Capability unit IVe-2.

St. Clair silty clay, 6 to 12 percent slopes, severely
eroded (ScC3).—This clayey soil is on the breaks of
slopes along drainageways. Slopes are rather short to
moderate in length. About 75 percent of each mapped
area is severely eroded. The plow layer is sticky and
cloddy because the original surface layer has been re-
moved by water erosion. This soil has a low organic-
matter content and tends to be very cloddy, which ad-
versely affects stands of seedlings. The soil can be tilled
on}y within a narrow range of moisture content.

ncluded with this soil in mapping are areas of mod-
erately eroded St. Clair soils. These areas commonly
are 15 acré to 2 acres in size and generally are in the
less sloping parts of the breaks. Some areas of sandy
Seward soils or loamy Rawson soils and a few areas of
steeper St. Clair soils also are included.

A severe hazard of erosion is the major limitation to the
use of this soil for farming unless a thick cover of plants
is maintained.- The soil generally is too severely eroded
for row crops. Surface runoff is rapid, and continuing
erosion is likely unless the soil is protected by thick
vegetation. Slope and very slow permeability are limi-
tations for many nonfarm uses. Capability unit VIe-1.

St. Clair silty clay, 12 to 18 percent slopes, severely
eroded (ScD3).—This soil is on the breaks of slopes along
drainageways. Slopes generally are short to moderate
in length. About 80 percent or more of each mapped area
is severely eroded. Some of the less severely eroded areas
are wooded. The surface layer in severely eroded areas
typically is sticky, low in content of organic matter, and
difficult to till.

Included with this soil in mapping are areas of mod-
erately eroded St. Clair soils. These generally are in the
less sloping parts of mapped areas. In some places there
are included small areas of Lucas soils and spots of sandy
Seward soils or loamy Rawson soils. These generally
are on the upper edge of the breaks. Other inclusions in
some places are areas of steeper St. Clair soils.

A very severe hazard of erosion is the major limitation
to use for farming. Surface runoff is rapid, and continu-
ing severe erosion is likely unless the soil is protected
by a thick cover of plants. Slope, very slow permeability,
and erosion are limitations for many nonfarm uses. Ca-
pability unit VIIe-1.

St. Clair silty clay, 18 to 25 percent slopes, severely
eroded (ScE3).—This soil is on the breaks of slopes along
drainageways. Slopes are short to moderate in length.
About 70 percent or more of each mapped area is se-
verely eroded. The surface layer typically is sticky when
wet and low in content of organic matter.

Included with this soil in mapping are areas of mod-
erately eroded St. Clair soils, most of which are less
sloping and wooded. Some areas of the wetter Nappanee
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soils are also included in some places near the upper
edge of slope breaks.

A very severe hazard of erosion is the major limitation
to use for farming. Runoff is very rapid unless the soil
is protected by a thick cover of plants. Slope, very slow
permeability, and erosion are limitations for many non-
farm uses. Capability unit VIIe-1.

St. Clair silty clay, 25 to 45 percent slopes, severely
eroded (ScF3).—This soil is on the breaks of slopes along
larger drainageways. Slopes are short to moderate in
length, and about 75 percent or more of each mapped
area is severely eroded. The surface layer is sticky wEen
wet and very low in content of organic matter.

Included with this soil in mapping are areas of mod-
erately eroded St. Clair soils. Most of these are either
wooded or are in the less sloping parts of mapped areas.

A very severe hazard of erosion is the major limita-
tion to use for farming. Surface runoff is very rapid
unless the soil is protected by a thick cover of plants.
Very steep slopes, very slow permeability, and a severe
hazard of erosion are serious limitations for many non-
farm uses. Capability unit VIIe-1.

Seward Series

The Seward series consists of deep, gently sloping to
moderately steep, moderately well drained soils on knolls
and long ridges on uplands, mainly south of the Maumee
River. These soils formed in moderately thick sandy
material and the underlying lacustrine clay or clay
glacial till.

In a representative profile of a Seward soil that is
cultivated, the plow layer is dark grayish-brown loamy
fine sand about 10 inches thick. The subsurface layer,
between depths of 10 and 26 inches, is mottled, yellowish-
brown loamy fine sand in the upper 11 inches and mot-
tled, dark-brown loamy fine sand in the lower 5 inches.
The upper part of the subsoil, between depths of 26
and 34 inches, is mottled, yellowish-brown heavy sandy
loam. The lower part of the subsoil, between depths of
34 and 44 inches, is mottled, dark yellowish-brown clay.
The underlying material, to a depth of 60 inches, is mot-
tled, dark-brown, calcareous clay.

Seward soils commonly have rapid permeability in
the coarse-textured upper part of the profile and slow
permeability in the clayey underlying material. Per-
meability is variable in the underlying material of the
Seward soils that have a stratified substratum. All the
Seward soils have low to medium available moisture
capacity and a root zone that mainly is moderately deep.
The root zone is strongly acid to neutral in the upper 20
inches.

These soils are used mainly for cultivated crops and
meadow.

Representative profile of Seward loamy fine sand, 2 to
6 percent slopes, in a cultivated field in Ridgeville Town-
ship (SW1,SW1,SE1,SE1, sec. 34, T. 6 N.,, R. 5 E.):

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

A21—10 to 21 inches, yellowish-brown (10YR 5/4) loamy
fine sand; few, fine, faint, dark yellowish-brown
(10YR 4/4) mottles in lower part; single grain;
very friable; common roots; few fine pebbles; slight-
ly acid; clear, wavy boundary.
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A22—21 to 26 inches, dark-brown (7.5YR 4/4) loamy fine
sand; many, fine, distinct, pale-brown (10YR 6/3),
yellowish-brown (10YR 5/4), and dark yellowish-
brown (10YR 4/4) mottles; weak, medium, sub-
angular blocky structure; friable; few roots; few,
fine, black (BYR 2/1) iron and manganese stains;
few fine pebbles; slightly acid; gradual, wavy
boundary.

B22t—26 to 34 inches, yellowish-brown (10YR 5/4) heavy
sandy loam; many, medium, distinet, pale-brown
(10YR 6/3) and dark-brown (7.5YR 4/4) mottles;
weak, medium, subangular blocky structure; fri-
able; thin, patchy, brown (10YR 4/3) clay films on
peds and in root channels; neutral; abrupt, smooth
boundary.

IIB23t—34 to 44 inches, dark yellowish-brown (10YR 4/4)
clay; many, fine, distinct, yellowish-brown (10YR
5/6) mottles; moderate, medium, subangular blocky
structure in upper part, massive and has vertical
cleavages in lower part; very firm ; thin, patchy, dark-
brown (10YR 3/3) clay films on peds and in vertical
cleavages; mildly alkaline; gradual, wavy boundary.

IIC—44 to 60 inches, dark-brown (10YR 4/3) clay; common,
fine, distinet, gray (10YR 6/1) mottles; massive
and has vertical cleavages; very firm; gray (5YR
5/1) and greenish-gray (5GY 6/1) films on faces of
vertical cleavages; few light-gray (10YR 7/1) lime
blotches; mildly alkaline; calcareous.

The solum ranges from about 26 to 44 inches in thick-
ness. The depth to carbonates generally is about 26 to 44
inches, but in places several inches of the lower part of the
solum is lightly calcareous. The fine-textured IIB and C
horizons are at a depth that ranges from about 22 to 40
inches, but they commonly are at a depth of 24 to 36
inches.

The Ap horizon is 8 to 10 inches thick and generally is
dark grayish brown (10YR 4/2), but it ranges to dark gray
(10YR 4/1) in places. The A2 horizon is yellowish brown
(10YR 5/4) or dark brown (7.6YR 4/4) and loamy fine
sand or fine sand.

The B horizon is dark brown (7.5YR 4/4) and is mottled
with pale brown (10YR 6/3), dark yellowish brown (10YR
4/4), and yellowish brown (10YR 5/4). The texture is loamy
fine sand, fine sandy loam, and light sandy clay loam. The
upper part of the horizon ranges from 2 to 20 inches in thick-
ness. The IIB horizon is commonly dark yellowish brown

(10YR 4/4) or dark brown (10YR 4/3) and is mottled with-

yellowish brown (10YR 5/6) and gray (5Y 6/1, 10YR 5/1).
The texture generally is silty clay or clay but ranges to heavy
clay loam. The thickness ranges from 2 to 15 inches.

The C horizon generally is dark brown (10YR 4/3), brown
(10YR 5/8), or dark grayish brown (10YR 4/2) mottled with
gray (10YR 6/1) but is yellowish brown (10YR 5/4) in
places. It generally is calcareous silty clay or clay but is
calcareous clay loam in places.

The Seward soils are the moderately well drained mem-
bers of a drainage sequence that includes the somewhat poor-
ly drained Rimer soils and the very poorly drained Wauseon
soils. They are adjacent to the Rimer soils is many places
and to Wauseon soils in some areas. Seward soils are finer
textured in the lower part of the B horizon and in the
clay C horizon than Ottokee and Galen soils, which formed
in thick sands.

S_ewa;‘d_loamy fine sand, 2 to 6 percent slopes (SdB}.—
This soil is on sandy knolls and low ridges on uplands.
A profile of this soil is described as representative for
the series.

Included with this soil in mapping are areas of the
wetter, somewhat poorly drained Haskins and Rimer
soils. These inclusions are 14 acre to 2 acres in size and
generally lie near the boundary between those soils and
this Seward soil. Also included are small areas of dark-
colored, very poorly drained Mermill and Hoytville soils.
Other inclusions are areas of soils where the combined
thickness of ‘the loamy fine sand or coarser textured sur-
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face layer and subsurface layer ranges from 14 to 20
inches, which is thinner than is typical for the Seward
soils, and a few areas of soils that have a dark-colored
surface layer generally no more than 9 inches thick.

A moderate hazard of erosion is the major limitation
to the use of this soil for cultivated crops. Droughtiness
also is a limitation. Soil blowing is a moderate hazard in
bare areas, especially in spring. Slope and slow perme-
ability are limitations fer some nonfarm uses. Capability
unit ITe-2.

Seward loamy fine sand, 6 to 12 percent slepes {SdC).—
This soil is on breaks along drainageways. It is more
droughty than the gently sloping Seward soils.

Included with this soil in mapping are areas of less
sloping soils, generally 14 acre to 2 acres in size, and small
areas of Lucas and St. Clair soils. These inclusions gen-
erally are on the lower parts of slopes and in the steeper
areas. Also included are areas of soils where the com-
bined thickness of the loamy fine sand or coarser textured
surface layer and subsurface layer ranges from 14 to 20
inches, which is thinner than is typical for the Seward
soils, and a few areas of soils that have a dark-colored
surface layer generally no more than 9 inches thick.

A severe hazard of erosion is the major limitation to the
use of this soil for cultivated crops. Droughtiness also
is a limitation; it is severe during extended dry periods.
Soil blowing is a moderate hazard if this soil is not
covered by vegetation. Slope and slow permeability are
lIi{nitations for many nonfarm uses. Capability unit

Te-3.

Seward loamy fine sand, 12 to 18 percent slopes
(SdD).—This soil is on elongated breaks along drainage-
ways. It is very droughty.

Included with this soil in mapping are small areas
of less sloping Seward soils and areas of Lucas and St.
Clair soils. These inclusions generally are on the lower
slopes and in the steeper areas. Also included are areas
of soils in which the combined thickness of the loamy
fine sand or coarser textured surface layer and sub-
surface layer ranges from 14 to 20 inches, which 'is
thinner than is typical for Seward soils, and a few areas
of soils that have a dark-colored surface layer generally
no more than 9 inches thick.

A very severe hazard of erosion is the major limitation
to farming. Though water enters the soil readily, the soil
is steep enough that during heavy rains runoff is rapid
enough to cause erosion. Soil blowing is a hazard unless
a thick plant cover is maintained. Droughtiness is almost
as severe a limitation as erosion. Slope and slow perme-
ability are limitations for many nonfarm uses. Capability
unit IVe-1. :

Seward loamy fine sand, stratified substratum, 2 to 6
percent slopes (SeB).—This soil is on breaks, knolls, and
low ridges on sandy uplands. A profile of this soil is
similar to that described as representative for the series,
except that the substratum is stratified within a depth of
40 inches. The strata are sand, clay loam, silty clay, and
silty clay loam. They differ in permeability and there-
fore influence the underdrainage of this soil.

Included with this soil in mapping are areas, 14 acre
to 2 acres in size, of nearly level, somewhat poorly
drained Rimer soils that have a stratified substratum
and small areas of the wetter Haskins soils that have a
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stratified substratum. Also included are areas of soils in
which the combined thickness of the loamy fine sand or
coarser textured surface layer and subsurface layer
ranges from 14 to 20 inches, which is thinner than is
typical for the Seward soils,.and a few areas of soils that
have a dark-colored surface layer generally no more than
9 inches thick.

A moderate hazard of erosion is the major limitation
to use of this soil for cultivated crops. Droughtiness
also is a limitation and is severe during extended dry
periods. Soil blowing is a moderate hazard in the more
sloping areas if the soil is not protected by a thick plant
cover. Slow permeability is the dominant limitation for
many nonfarm uses. Capability unit ITe-2.

Seward loamy fine sand, stratified substratum, 6 to 12
percent slopes (SeC).—This soil is on breaks along drain-
ageways. It is similar to the soil described as representa-
tive for the series but has a stratified substratum. The
strata are sand, clay loam, silty clay, and silty clay loam,
and they vary in permeability.

Included with this soil in mapping are areas of strati-
fied and nonstratified Seward soils that have slopes of
less than 6 percent or more than 12 percent. The in-
clusions are 14 acre to 2 acres in size. Also included are
areas of somewhat poorly drained Rimer soils that have
a stratified substratum and generally are near the upper
edge of breaks. Areas of Lucas and St. Clair soils are on
the lower part of breaks and in the steeper areas. Other
inclusions are areas of soils where the combined thick-
ness of the loamy fine sand or coarser textured surface
and subsurface layers ranges from 14 to 20 inches, which
is thinner than is typical for Seward soils, and a few
areas of soils that have a dark-colored surface layer gen-
erally no more than 9 inches thick.

A severe hazard of erosion is the major limitation to the
use of this soil for cultivated crops. Soil blowing is a
hazard in areas that lack a thick plant cover. Droughti-
ness also is a severe limitation, especially during ex-
tended dry periods. Slope and slow permeability are
limitations for many nonfarm uses. Capability unit

ITTe-3.

Shinrock Series, Sandy Subsoil Variant

The Shinrock series, sandy subsoil variant, consists of
deep soils that are moderately well drained to well
drained. These soils formed in loamy material that over-
lies sandy or sandy and gravelly material. They are
‘nearly level and are on uplands of the lake plain, mainl
in Flatrock Township near the slope breaks on the soutl}l,
side of the Maumee River.

In a representative profile of a Shinrock, sandy sub-
soil variant, soil that is cultivated, the plow layer is dark
grayish-brown silt loam about 9 inches thick. The upper
part of the subsoil, between depths of 9 and 21 inches,
i1s dark yellowish-brown heavy silt loam and silty clay
loam. The lower part of the subsoil is brown silty clay
loam and light clay loam mottled with dark yellowish
brown and grayish brown. The underlying material, be-
tween depths of 37 and 82 inches, is slightly acid to neu-
tral, brown and dark-brown coarse sand.

Shinrock, sandy subsoil variant, soils have moderately
slow permeability in the subsoil and rapid permeability
in the underlying material. They are seasonally saturated
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for short periods in winter and spring. They have me-
dium available water capacity and a deep root zone.
Unless they have been limed, these soils are medium acid
to strongly acid in the upper 24 inches.

Almost all of the acreage of these soils is used for
cultivated crops.

Representative profile of Shinrock silt loam, sandy
subsoil variant, 0 to 2 percent slopes, in a cultivated
field in Flatrock Township (NE14,SE1,SW1,NE1,] sec.
8, T.4 N, R. 6 E):

Ap—O to 9 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, medium, subangular blocky structure parting
to moderate, medium, granular structure; friable;
many roots; mildly alkaline; abrupt, smooth
boundary.

B1—9 to 16 inches, dark yellowish-brown (10YR 4/4) heavy
silt loam; very weak prismatic structure parting to
moderate, medium, subangular blocky structure ; firm;
common roots; thin, very patchy, dark-brown (7.5YR
4/4) clay films on vertical faces of peds; thin, patchy,
brown (10YR 5/8, 6/8 dry) silt coatings on ped sur-
faces; strongly acid; gradual, smooth boundary.

B21t—16 to 21 inches, dark yellowish-brown (10YR 4/4)
silty clay loam; weak, medium, prismatic structure
parting to moderate, medium, angular blocky struc-
ture; firm; common roots; thin, very patchy, dark-
brown (7.5YR 4/4) clay fllms on peds; thin, very
patchy, brown (10YR 5/3, 6/3 dry) silt coatings on
ped surfaces; strongly acid; clear, smooth boundary.

B22t—21 to 28 inches, brown (10YR 4/8) silty clay loam;
common, fine, faint, dark yellowish-brown (10YR
4/4) and grayish-brown (2.5YR 5/2) mottles; weak,
medium, prismatic structure parting to moderate,
medium, angular blocky structure; very firm; com-
mon roots; thin, patchy, brown (10YR 5/3, 6/3 dry)
silt coatings on ped surfaces; strongly acid; abrupt,
smooth boundary.

IIB3—28 to 37 inches, brown (7.5YR 4/4) light clay loam:
common, fine, faint, dark yellowish-brown (10YR
4/4) and grayish-brown (2.5Y 5/2) mottles; weak,
coarse, prismatic structure parting to moderate,
coarse, subangular blocky structure; very firm; few
roots; thin, very patchy, dark-brown (7.5YR 3/2)
clay films and clay bridging of sand grains on
vertical faces of peds; structural units coated with
coarse sandy loam 2 to 7 millimeters thick; 6 percent
fine pebbles; strongly acid; gradual, wavy boundary.

IIC1—37 to 47 inches, brown (7.5YR 4/4) coarse sand; many
fine, faint, grayish-brown (2.5YR 5/2) and dark
yellowish-brown (10YR 4/4) mottles; single grain;
loose; slightly acid; gradual, smooth boundary.

TIC2—47 to 77 inches, dark-brown (10YR 4/3) coarse sand;
common, fine, faint, dark grayish-brown (10YR 4/2)
mottles; single grain; loose; slightly acid; gradual,
smooth boundary.

TIC3—77 to 82 inches, dark-brown (10YR 4/3) coarse sand;
many, fine, faint, dark grayish-brown (10YR 4/2)
mottles; single grain; loose; neutral; clear, smooth
boundary.

The solum ranges from 82 to 48 inches in thickness, but
it is 36 to 42 inches thick in most places. Carbonates gen-
erally are 2 to 4 feet below the solum, but in some places
they are deeper. The depth to the sandy horizons generally
is the same as the thickness of the solum.

The Ap horizon generally is dark grayish brown (10YR
4/2) or brown (10YR 4/8 or 5/3). An A2 horizon occurs
in uncultivated areas where plowing has not destroyed it.

The B horizon generally ranges from dark yellowish
brown (10YR 4/4) to brown or dark brown (10YR 4/3),
but it ranges to brown (10YR 5/3) or yellowish brown (10YR
5/4) in some places. Faint, grayish-brown (2.5YR 5/2), dark
yellowish-brown (10YR 4/4), and yellowish-brown (10YR
5/4 to 5/6) mottles occur in the lower part of the solum,
commonly between depths of 20 and 82 inches. The B horizon
generally is silty clay loam, but it ranges to light silty clay
or clay loam and in some places the upper part of the
B horizon is heavy silt loam. The content of clay ranges
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from more than 25 to about 42 percent in the upper part
of the Bt horizon.

The C horizon commonly is brown to dark brown (7.5YR
4/4) or dark yellowish brown (10YR 4/4) and has grayish-
brown (2.5Y 5/2), dark grayish-brown (10YR 4/2), and dark
yellowish-brown (10YR 4/4) mottles. This horizon is coarse
sand, medium sand, and sand and gravel. In some places
thin strata of silty clay loam or coarser material occur in
the C horizon. In most places these strata .are only a few
inches thick. The C horizon ranges from neutral to mod-
erately alkaline.

Shinrock, sandy subsoil variant, soils are the moderately
well drained to well drained members of a drainage se-
quence that includes the somewhat poorly drained Del Rey
soils and the very poorly drained Lenawee soils. They are
adjacent to the Del Rey and Lenawee soils in a few places,
but more commonly they are adjacent to the soils of other
drainage sequences. The Shinrock, sandy subsoil variant,
soils have a higher content of clay in the B horizon than
the moderately well drained Tuscola soils. They have a
lower content of clay in the B horizon than the moderately
well drained Lucas soils.

Shinrock silt loam, sandy subsoil variant, 0 to 2
percent slopes (SfA).—This soil occurs in fairly broad,
elongated areas on uplands adjacent to escarpments
along the Maumee River. The coarse-textured substra-
tum allows more rapid internal drainage in this soil than
in normal Shinrock seils in other survey areas.

Included with this soil in mapping are areas of some-
what poorly drained Digby and Del Rey soils. These
inclusions are 14 acre to 2 acres in size. Also included
are areas of dark-colored, very poorly drained soils in
low spots near the boundaries between those soils and
this Shinrock variant.

Major limitations to the use of this soil for crops are
few, but crops occasionally are affected. by a lack of
soil moisture during extended dry periods in' summer.
Rapid permeability in the substratum is a limitation for
some nonfarm uses of this soil. Capability unit TIs-2.

Shoals Series

The Shoals series consists of deep, nearly level, some-
what poorly drained soils. These soils formed in loamy
sediment on flood plains along the Maumee River and
its tributaries. They are subject to flooding, especially in
winter and at other times of the year after periods of
heavy rainfall.

In a representative profile of a Shoals soil that is culti-
vated, the plow layer is dark grayish-brown silt loam
about 10 inches thick. The subsoil, between depths of
10 inches and 81 inches, is dark grayish-brown silt loam
and loam mottled with dark gray, grayish brown, and
dark brown. The underlying material, between depths of
31 and 60 inches, is grayish-brown loam that has olive-
gray and dark reddish-brown mottles.

Shoals soils are moderately permeable throughout.
They have a seasonally high water table for a significant
period of time, and they are slow to dry out in the
spring unless they have been artificially drained. They
have high available moisture capacity, and the root
zone is deep when the water table is low in summer.
They are slightly acid to mildly alkaline.

Shoals soils are used mainly for cultivated crops and

pasture, but some areas are wooded.

Representative profile of Shoals silt loam, in a culti-
vated field in Liberty Township (SE14,SE1,NW1,SW1,
sec. 35, T.6 N, R.TE.) :
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Apl—0 to 5 inches, dark grayish-brown (10YR 4/2) silt
loam; moderate, medium, granular structure; fri-
able; common roots; mildly alkaline; abrupt, smooth
boundary.

Ap2—5 to 10 inches, dark grayish-brown (10YR 4/2) silt
loam; weak, coarse, angular blocky structure; fri-
able; common roots; ped surfaces are slightly darker
than the matrix; mildly alkaline; abrupt, smooth
boundary.

Blg—10 to 13 inches, dark grayish-brown (10YR 4/2) silt
loam; common, fine, faint, dark-gray (10YR 4/1)
and grayish-brown (10YR 5/2) mottles; weak, coarse,
angular blocky structure parting to weak, medium,
angular blocky structure; friable; common roots;
mildly alkaline; clear, smooth boundary.

B2g—13 to 31 inches, dark grayish-brown (10YR 4/2) loam;
common, medium, faint, grayish-brown (2.5YR 5/2)
mottles and many, medium, distinet, dark-brown
(7.5YR 4/4) mottles; weak, medium, subangular
blocky structure; friable; few roots; few dark-gray
(10YR 4/1) mottles on peds; few pockets of brown
(10YR 5/3) fine sandy loam; mildly alkaline; grad-
ual, wavy boundary.

Cg—81 to 60 inches, grayish-brown (10YR 5/2) loam; com-
mon, medium, faint, olive-gray (5Y 5/2) mottles
and many, fine, distinet, dark reddish-brown (6YR
3/3) mottles; massive; friable; some dark-gray
(10YR 4/1) mottles on peds and in root channels;
moderately alkaline; calcareous.

The thickness of the solum ranges from 24 to about 40
inches but is commonly 26 to 36 inches. The depth to car-
bonates commonly is the same as the thickness of the solum.
In some places the C horizon is only mildly alkaline to
a depth of 1 foot or more.

The Ap horizon typically is 7 to 10 inches thick, but in
some places where surface deposition has occurred, this
horizon is as much as 12 inches thick. It generally is dark
grayish brown (10YR 4/2) or grayish brown (10YR 5/2) but
ranges to brown (10YR 4/8) or gray (10YR 5/1) in a few
places.

The B horizon is dark grayish brown (10YR 4/2), grayish
brown (10YR 5/2), or light brownish gray (10YR 6/2). It is
mottled with faint and distinct, grayish-brown (2.5Y 5/2),
dark-gray (10YR 4/1), dark-brown (10YR 4/8 or 7.5YR 4/4),
and yellowish-brown (10YR 5/4 or 5/6) mottles. The B
horizon generally is silt loam or loam but ranges to light
silty clay loam or light clay loam. Lenses of sandy loam,
loamy sand, or sand occur in the lower part of the B
horizon in some places.

The C horizon commonly is grayish brown (10YR 5/2),
light brownish gray (10YR 6/2), or dark gray (10YR 4/1).
The upper layers are either neutral or mildly alkaline and
calcareous. and they are silt loam, loam, light silty clay
loam, or light clay loam. In some places the horizon is
stratified, and strata of coarser material are common. These
strata range from sandy loam to sand or sand and gravel.
Silty clay or clay commonly is at depths of 4 to 10 feet.

Shoals soils are the somewhat poorly drained members of
a drainage sequence that includes the very poorly drained
Sloan soils and the well-drained Genesee soils. They are
adjacent to those soils in many places. They are grayer
throughout than Genesee soils and lack the dark color in the
surface layer of Sloan soils. They have a lighter surface
layer than well drained Ross soils and moderately well
drained Medway soils.

In this county the Shoals soils are more alkaline than
typical Shoals soils in other survey areas. This slight dif-
ference, however, does not greatly affect the use or behavior of
these soils.

Shoals silt loam (Sh).—This nearly level soil is in low
areas on the flood plains of the Maumee River and its
tributaries and in low areas along most of the principal
drainageways in the county.

Included with this soil in mapping are areas of soils
that have a silty clay loam surface layer. Also included
are small areas of dark-colored, very poorly drained
Sloan soils in low spots and along the boundary between
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those soils and this Shoals soil. A few acres of well-
drained Genesee soils, generally on slight rises, also are
included.

Flooding and a seasonally high water table are major
limitations to most uses. If the soil is artificially drained,
it.can be used for summer crops. Capability unit ITw-1.

Sloan Series

The Sloan series consists of dark-colored, very poorly
drained soils in level to depressional areas on flood plains.
These soils formed in loamy sediment on the flood plains
along the Maumee River and its tributaries and along
other streams in the county. Sloan soils are flooded during
periods of high water, primarily in winter, but flooding
can occur during any season of the year. )

In a representative profile of a Sloan soil that is in
pasture, the surface layer is very dark grayish-brown
silty clay loam about 12 inches thick. The subsoil, be-
tween depths of 12 and 43 inches, is grayish-brown silty
clay loam that is distinctly mottled with dark brown,
reddish brown, and yellowish brown. The underlying
material, between depths of 43 and 72 inches, is mottled,
grayish-brown silt loam.

Sloan soils have moderate permeability. They have a
seasonally high water table for long periods in winter
and spring. Unless adequately drained, they are slow to
dry out in spring. Sloan soils have a high available
moisture capacity and a deep root zone. The root zone
typically is mildly alkaline in reaction.

Sloan soils are used mostly for cultivated crops and
pasture. Some areas are wooded. )

Representative profile of Sloan silty clay loam, in
permanent pasture in Liberty Township (NW14NE1,
NEY,SE1 sec. 32, T.6 N,, R. T E.) :

Al11—0 to 3 inches, very dark grayish-brown (10YR 3/2, 8/2
rubbed) silty clay loam ; moderate, medium, granular
structure; friable; many roots; mildly alkaline;
abrupt, smooth boundary.

A12—3 to 7 inches, very dark grayish-brown (10YR 3/2, 8/2
rubbed) silty clay loam; weak, very fine, subangular
blocky structure parting to moderate, medium, gran-
ular structure; soft; many roots; mildly alkaline;
clear. smooth boundary.

A13—7 to 12 inches, very dark grayish-brown (10YR 3/2, 3/2
rubbed) silty clay loam ; few, fine, distinct, yellowish-
brown (10YR 5/4) mottles; weak, fine, subangular
blocky structure; soft; common roots; mildly alka-
line; gradual, smooth bounda.y.

B21g—12 to 18 inches, grayish-brown (2.5Y 5/2) silty clay
loam; common, fine, distinect, dark-brown (7.5YR
4/4) mottles; weak, fine, angular blocky structure;
friable; common roots; many gray (10YR 5/1) mot-
tles on peds: dark grayish-brown (10YR 4/2) coat-
ings in vertical root channels; mildly alkaline;
gradual, smooth boundary.

B22g—18 to 30 inches, grayish-brown (2.65YR 5/2) silty clay
loam ; common, medium, distinet, dark-brown (7.5YR
4/4) and reddish-brown (5YR 4/4) mottles; weak,
medium, subangular blocky structure; friable:; few
roots; common gray (10YR 5/1) mottles on faces of
peds; mildly alkaline; gradual, smooth boundary.

B23g—30 to 43 inches, grayish-brown (2.5YR 5/2) light silty
clay loam ; common, fine, distinct, dark-brown (7.5YR
4/4) mottles; weak, coarseé, angular blocky strue-
ture; friable; few roots; common gray (10YR 5/1)
mottles on surface of peds; mildly alkaline; grad-
ual, wavy boundary.

Cg—48 to 72 inches, grayish-brown (2.5YR 5/2) silt loam:
common, fine, distinct, dark yellowish-brown (10YR
4/4) and yellowish-brown (10YR 5/8) mottles; mas-

SOIL SURVEY

slve and has some vertical faces; friable; continuous
gray (10YR 5/1) coatings or mottles on vertical faces;
moderately alkaline and weakly calcareous.

The solum ranges from about 80 to 55 inches in thickness
but commonly is 86 to 45 inches thick. The depth to carbon-
ates commonly is the same as the thickness of the solum, but
in some places the C horizon is noncalcareous for 1 foot or
more. The reaction of the upper part of the solum is slightly
acid to mildly alkaline. The lower part of the solum is
normally neutral to mildly alkaline.

The dark-colored A horizon is thicker than 10 inches,
generally ranging from 10 inches to about 13 inches in
thickness. Colors commonly are very dark grayish brown
(10YR 3/2) to very dark gray (10YR 3/1), but they range to
very dark brown (10YR 2/2) in some places.

The B horizon is grayish brown (2.5YR 5/2), olive gray
(6YR 5/2), gray (10YR 5/1), and dark gray (10YR 4/1).
It is distinctly mottled with dark brown (7.6YR 4/4), reddish
brown (5YR 4/4), and yellowish brown (10YR 5/4). Textures
of the B horizon include silty clay loam, silt loam, and clay
loam. The average sand content of the B horizon is more
than 15 percent fine sand or coarser. Lenses of sandy loam,
loamy sand, or sand occur in the lower part of the B horizon
in some places.

The C horizon commonly is grayish brown (25YR 5/2),
light brownish gray (10YR 6/2), or dark gray (10YR 4/1).
The upper part of this horizon is either neutral or mildly
alkaline and calcareous and consists of silt loam, loam, or
light silty clay loam. In many places the C horizon is
stratified and strata of coarser textured material are com-
mon. These strata range from sandy loam to sand or sand
and gravel.

Sloan soils are the very poorly drained members of a drain-
age sequence that includes the somewhat poorly drained
Shoals soils and the well-drained Genesee sofls. They are
adjacent to those soils in many places. The Sloan soils are
more gray and mottled than Medway and Ross soils, which
are also dark colored but are better drained. Sloan soils
are less clayey in the B horizon than the very poorly drained
Wabasha soils. They are more clayey than the very poorly
drained Cohoctah soils.

Sloan silty clay loam (So).—This nearly level soil is
in fairly wide, elongated strips on flood plains of the
Maumee River and its tributaries and of other principal
drainageways in the county. Along the tributaries it gen-
erally occupies the whole flood plain.

Included with this soil in mapping are some areas of
lighter colored Shoals soils. These commonly are 1 acre
to 3 acres in size and are along the boundary between
Shoals soils and this Sloan soil. Some areas have a silt
loam surface layer, and some areas are calcareous within
a depth of 20 inches. Areas of moderately well drained
Medway and well drained Ross soils are included in
some mapped places, but these are not very common.

Flooding and very poor natural drainage are the major
limitations to the use of this soil. Both are limitations
that restrict the use of this soil for farming and most
other purposes. Capability unit ITIw-1.

Spinks Series

The Spinks series consists of deep, gently sloping to
moderately steep, sandy soils that are principally in Har-
rison and Liberty Townships. These well-drained soils
formed in sandy material on beach ridges and dunes.

In a representative profile of a Spinks soil that is culti-
vated, the plow layer is dark grayish-brown fine sand
about 6 inches thick. Next is yellowish-brown fine sand
that extends from a depth of 6 inches to a depth of 100
inches. At various depths throughout this material are
thin bands of dark-brown loamy sand. These thin bands
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have a higher content of clay than the adjacent yellowish-
brown fine sand. The substratum, between depths of 100
and 153 inches, consists of layers of calcareous fine sand.

Spinks soils have moderately rapid permeability. The
bands of loamy sand tend to slow the downward move-
ment of water. Spinks soils have a very low available
moisture capacity and a deep root zone. The root zone
is medium acid to neutral.

Spinks soils are used mostly for cultivated crops and
for trees. Some areas are mined for sand, which is used
as fill material by builders and highway contractors.

Representative profile of Spinks fine sand, 6 to 12
percent slopes, in a sand pit in a previously cultivated
field in Harrison Township (SE14SE1,NW1,NE1, sec.
13, T. 5 N., R. 7 E.; laboratory data No. HN-86) :

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) fine sand;
very weak, medium, granular structure; loose; many
roots; slightly acid; abrupt, smooth boundary.

A2&Bt—6 to 100 inches, yellowish-brown (10YR 5/4) sand;
single grain; loose; .common roots to a depth of 55
inches, few roots below 55 inches; Bt part has thin
lamallae of dark-brown (7.5YR 4/4) loamy sand,
% to 1% inch thick, at depths of 23, 28, 33, 39, 42,
44, 52, 55, 61, 66, 73, 79, 81, 92, and 96 inches; mas-
sive; friable; sand grains are coated, and there is
clay bridging between grains; most lamellae are con-
tinuous but some are not; their boundaries are
variable; some are abrupt and smooth, some abrupt
and wavy, and some abrupt and irregular; the
lowermost lamella, at a depth of 96 inches, is 3 to
5 inches thick; slightly acid; abrupt, irregular
boundary.

C1—100 to 114 inches, light yellowish-brown (10YR 6/4)
fine sand; single grain; loose; moderately alkaline
and calcareous; diffuse, wavy boundary.

C2—-114 to 153 inches, pale-brown (10YR 6/3) fine sand;
few, medium, distinct, yellowish-brown (10YR 5/6)
and light olive-brown (2.5YR 5/6) mottles; single
grain; loose; moderately alkaline; calcareous.

The solum ranges from about 60 to 100 inches in thickness.
Deipth to carbonates commonly is 6 to 48 inches below the
solum.

The Ap horizon generally is dark grayish brown (10YR
4/2) but ranges to dark brown (10YR 4/3).

The A2 horizon commonly is yellowish brown (10YR 5/4)
or brown (10YR 5/3). The dominant texture in this horizon
is fine sand, but loamy fine sand and sand occur in some
places.

The colors of the Bt lamellae are typically dark brown
(7.5YR 4/4) or strong brown (7.5YR 5/6). These lamellae
are commonly loamy sand or loamy fine sand. In some profiles,
however, individual bands are of fine sandy loam. The lamel-
lae commonly are about 1§ inch thick but range to 5 inches
in thickness. The minimum depth to the first band is about
20 inches in some places, but it commonly is 24 to 28 inches.
The cumnulative thickness of the banding or lamellae (Bt)
exceeds 6 inches.

The C horizon typically is light yellowish brown (10YR
6/4) and pale brown (10YR 6/3) and contains few to com-
mon, yellowish-brown (10YR 5/6) and light olive-brown
(2.5YR 5/6) mottles in the middle or lower layers. The
texture of this horizon generally is fine sand, but in some
places there are layers of sand. The underlying material is
silty clay or clay, which occurs at a depth ranging from
about § to 35 feet.

Spinks soils are the well drained members of a drainage
sequence that commonly includes the moderately well drained
Ottokee soils, the somewhat poorly drained Tedrow soils,
and the very poorly drained Granby soils. They are adjacent
to those soils in many places. Spinks soils are also adjacent
to Oakville soils in some areas, but they differ from Oakville
goils in having bands in the B horizon above a depth of 72
inches. They differ from Arkport and Galen soils in having
legs clay in the solum and a higher content of sand. ’
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Spinks fine sand, 2 to 6 percent slopes (SpB).—This
soil is on sand ridges or dunes on uplands. It is slightly
less droughty than the more sloping Spinks soils. It has
a low content of organic matter, and it dries quickly in
spring.

Included with this soil in mapping are small areas,
14 acre to 4 acres in size, of moderately well drained
Ottokee soils. These inclusions are in the more nearl
level parts of mapped areas. Also included are smal}i
areas of the wetter Tedrow soils. These somewhat poorly
drained soils are mostly nearly level. Areas of Oakville
soils are inclusions in some places. Oakville soils lack
the dark-brown or reddish bands that are typical of
Spinks soils.

Droughtiness is the major limitation to farming. Soil
blowing occurs during periods of high winds and is a
concern because it causes loss of soil and organic matter.
It is also important because blowing sand 1s abrasive to
young plants. Slope and moderately rapid permeability
quI~ei limitations for some nonfarm uses. Capability unit

s-1.

Spinks fine sand, 6 to 12 percent slopes (SpC).—This
soil lies on sand ridges or dunes on uplands. A profile
of this soil is described as representative for the series.
The soil is more droughty than the gently sloping Spinks
soil. It has a low content of organic matter because or-
ganic matter is continually removed by soil blowing of
the surface soil.

Included with this soil in mapping are small areas, 1
acre to 3 acres in size, of gently sloping soils and some
areas of the wetter Tedrow and Ottokee soils.

Soil blowing is the major hazard to farming. It is an
important concern because soil and organic matter are
lost through soil blowing and the abrasive action of blow-
ing sand damages young plants. This soil is also very
droughty. Slope and moderately rapid permeability are
limitations to many nonfarm uses. Capability unit I11e-3.

Spinks fine sand, 12 to 18 percent slopes (SpD).—This
soil is mainly on sand dunes or ridges on uplands. A
few areas are on slope breaks along drainageways. This
is the most droughty Spinks soil and is one of the most
droughty soils in the county. Included with it in map-
ping are small, areas, 1 acre to 4 acres in size, of less
sloping Spinks soils. . .

Soil blowing is the major hazard to farming. It is a
very severe hazard because it removes surface soil and
organic matter. It also is an important concern also be-
cause it damages plant seedlings. Slope and droughtiness
are dominant limitations for many nonfarm uses. Ca-
pability unit IVe-1.

Tedrow Series

The Tedrow series consists of deep, nearly level, some-
what poorly drained soils on low rises on uplands, mainly
in Liberty and Washington Townships. These soils
formed in deep, calcareous sands.

In a representative profile of a Tedrow soil that is cul-
tivated, the plow layer is dark grayish-brown loamy fine
sand about 8 inches thick. The subsoil, between depths
of 8 and 33 inches, is yellowish-brown, brown, and pale-
brown loamv fine sand that has common, distinct, yel-
lowish-brown. light brownish-gray, and dark-brown mot-
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tles. The underlying material, between depths of 33 and
60 inches, is mottled, pale-olive fine sand.

Tedrow soils have rapid permeability. They are satu-
rated with free water for short periods during winter
and spring. These soils have low available moisture ca-
pacity and a deep root zone when the water table is low.
The root zone is slightly acid to neutral in the upper
part.

These soils are used for cultivated crops and for trees.
Most of the cultivated acreage has been artificially
drained to improve crop growth and to make fieldwork
easier. »

Representative profile of Tedrow loamy fine sand, 0
to 2 percent slopes, in a cultivated field in Washington
Township (W14SEY,NE1,SE1, sec. 27, T.6 N,R.8 E.) :

Ap—O0 to 8 inches, very dark grayish-brown (10YR 3/2, 6/2
dry) loamy fine sand; weak, medium, granular struc-
ture; very friable; many roots; neutral; abrupt,
smooth boundary.

B21—8 to 16 inches, yellowish-brown (10YR §/4) loamy fine
sand; few, fine, faint, dark-brown (10YR 4/3) and
pale-brown (10YR 6/3) mottles and few, medium,
distinct, yellowish-brown (10YR 5/8) mottles; single
grain; very friable; common roots; slightly acid;
clear, wavy boundary.

B22—16 to 31 inches, brown (10YR 5/3) loamy fine sand;
many, medium, distinet, yellowish-brown (10YR 5/8),
and strong-brown (7.5YR 5/8) mottles and common,
medium, faint, light brownish-gray (10YR 6/2) mot-
tles; single grain; very friable; few roots; slightly
acid; clear, wavy boundary.

B3—31 to 33 inches, pale-brown (10YR 6/3) fine sand; many,
coarse, distinet, light olive-brown (2.5Y 5/4), yel-
lowish-brown (10YR 5/4), and grayish-brown (10YR
6/2) mottles; single grain; loose; neutral; clear,
wavy boundary.

C—33 to 60 inches, pale-olive (5Y 6/3) fine sand; common,
medium, faint, gray (5Y 6/1) and light olive-brown
(2.5Y 5/4) mottles and many, medium, faint, olive
(5Y 5/3) mottles; single grain; loose; moderately
alkaline and caleareous.

The thickness of the solum ranges from about 24 to 50
inches but commonly is 30 to 40 inches. The depth to carbon-
ates commonly is the same as the thickness of the solum.

The Ap horizon ranges from 7 to 10 inches in thickness.
It normally is very dark grayish brown (10YR 3/2) or dark
brown (10YR 4/3).

The B horizon commonly is yellowish brown (10YR 5/4),
brown (10YR 5/8), or pale brown (10YR 6/3) and contains
faint to distinct mottles of grayish brown (10YR 5/2), light
brownish gray (10YR 6/2), light olive brown (2.5Y 5/4),
pale brown (10YR 6/8), yellowish brown (10YR 5/4 and 5/6),
and strong brown (7.5YR 5/8). )

The C horizon commonly is pale olive (5Y 6/3) or light
brownish gray (10YR 6/2) and contains gray (5Y 6/1),
light olive brown (2.5Y 5/4), and olive (5Y 5/3) mottles. The
texture of this horizon typically is fine sand. Silty clay or

clay underlies the Tedrow soils at depths ranging from about’

4 to 20 feet.

Tedrow soils are the somewhat poorly drained members of
a drainage sequence that includes the moderately well drained
Ottokee soils, the well drained Oakville soils, and the very
poorly drained Granby soils. They are adjacent to those soils
in many places. Tedrow soils differ from the somewhat poorly
drained Rimer soils because they lack a fine-textured lower

part of the B horizon and C horizon.
Tedrow loamy fine sand, 0 to 2 percent slopes (TdA).—
This soil is on low sandy ridges or knolls on uplands.
Included with this soil in mapping are small areas of
Rimer soils that have a stratified substratum. These in-
elusions are 145 acre to 3 acres in size. Also included are
small areas of soils that have a darker colored surface
layer than is typical for Tedrow soils, and soils that are
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calcareous at shallower depths than is typical for those
soils. Also, there are small inclusions of Ottokee soils in
many areas on the higher ridges or knolls. Areas of dark-
colored, very poorly drained Granby soils are other in-
clusions in some places.

Seasonal wetness is the major limitation to the use of
this soil for cultivated crops. Droughtiness is also a prob-
lem in summer, especially after extended periods of dry
weather. Soil blowing is a hazard but normally is only
slight. Seasonal wetness and rapid permeability are limi-
tations for some nonfarm uses. Capability unit ITw-T7.

Tedrow Series, Silty Subsoil Variant

Soils of the Tedrow series, silty subsoil variant, are
similar to typical Tedrow soils in most respects, except
that within 40 inches of the surface they have a silty sub-
soil layer instead of a sandy layer.

In a representative profile of a Tedrow, silty subsoil
variant, soil that is cultivated, the plow layer is dark
grayish-brown loamy fine sand about 9 inches thick. The
subsoil, between depths of 9 to 35 inches, is pale-brown
and light brownish-gray loamy fine sand that is distinctly
mottled with yellowish brow