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Consult **Contents®* for parts of the publication that will meet your specific needs,
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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

This survey was made cooperatively by the Soil Conservation Service,
Purdue University Agricultural Experiment Station, and the Indiana Department
of Natural Resources, Soil and Water Conservation Committee. It is part of the
technical assistance furnished to the White County Soil and Water
Conservation District. Financial assistance was provided by the White County
Board of Commissioners and the County Council.

Major fieldwork for this soil survey was performed in the period 1971-78. Soil
names and descriptions were approved in 1977. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1978.

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping.
If enlarged, maps do not show the small areas of contrasting soils that could
have been shown at a larger scale.

‘This soil survey supersedes the soil survey of White County published in
1919.
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foreword

This soil survey contains information that can be used in land-planning
programs in White County, Indiana. It contains predictions of soil behavior for
selected land uses. The survey also highlights limitations and hazards inherent
in the soil, improvements needed to overcome the limitations, and the impact of
selected land uses on the environment.

This soil survey is designed for many different users. Farmers, foresters,
and agronomists can use it to evaluate the potential of the soil and the
management needed for maximum food and fiber production. Planners,
community officials, engineers, developers, builders, and home buyers can use
the survey to plan land use, select sites for construction, and identify special
practices needed to insure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal,
and pollution control can use the survey to help them understand, protect, and
enhance the environment.

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads.
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A
high water table makes a soil poorly suited to basements or underground
installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map. The
location of each soil is shown on the detailed soil maps. Each soil in the survey
area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at the local office
of the Soil Conservation Service or the Cooperative Extension Service.

forlbet A Ellloue._

Robert L. Eddleman
State Conservationist
Soil Conservation Service
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WHITE COUNTY is in the northwestern part of Indiana.
it has a land area of 497 square miles, or 318,080 acres.
At its widest points, the county extends about 24 miles
from north to south and about 27 miles from west to east.
Monticello, the largest city, is the county seat. A variety of
business and industry provides jobs for many residents. A
small part of the work force is employed in the cities of
Lafayette and Logansport. Recreation facilities on Lakes
Shafer and Freeman draw people from a large area that
includes Chicago and Indianapolis.

About 90 percent of the county is cropland and pasture.
Corn, soybeans, and wheat are the principal crops. Cattle,
hogs, or poultry are raised on some farms. Most of the hog
and poultry operations are managed in conjunction with.
grain farming. There are a few dairies.

The county is a flat plain dissected by the Tippecanoe
River and numerous creeks, streams, and ditches. Low
relief characterizes the physiography of the area. The
elevation ranges from about 530 feet to 765 feet above
sea level.

general nature of the county

This section gives general information about the county.
It discusses topographic relief, water, climate, and trans-
portation facilities.

topographic relief

The highest point in White County is approximately 765
feet above sea level. It is in West Point Township about
500 feet from Benton County and approximately 1 mile
north of Round Grove Township. The lowest point is
approximately 530 feet above sea level. It is where the
Tippecanoe River enters Tippecanoe County, about 2 1/4
miles south of Springboro.

White County is mainly a flat plain dissected by the
Tippecanoe River and numerous creeks, streams, and
ditches. The greatest relief is along the Tippecanoe River
and its tributaries south of Monticello. The southern part of
the county is characterized by very flat topography and a
few gently rolling areas. The northern part of the county is
gently undulating and has low relief and few abrupt
changes.

water

Water for cities, towns, and rural areas is obtained
from municipal and private wells. Most of the water used
in the county is ground water pumped from glacial drift.
In the northwestern part of the county the glacial drift is
thin, and most of the wells are in limestone bedrock.
Some of those wells are in sulfurous limestone, which
gives the water an objectionable smell and taste.

Two dams along the Tippecanoe River provide the
area with hydroelectric power. Norway Dam, constructed
in 1922-23, formed Lake Shafer, the northern lake.



Oakdale Dam, constructed in 1924-25, formed Lake
Freeman, the southern lake. Lake Shafer is wholly within
White County. Lake Freeman is partly in White County
and partly in Carroll County. Many houses and summer
cottages have been built on the shores of the two lakes.
Recreation areas, campgrounds, and small businesses in
the vicinity of both lakes cater to a large influx of people
in summer.

transportation facilities

Four federal highways traverse White County, including
interstate 65 in the southwestern part of the county.
There are 6 state highways and approximately 940 miles
of county roads. Most county roads are on section lines,
and many have a bituminous surface.

Several airfields in the county serve private planes. A
number of communities have rail service, and
commercial bus transportation is available.

climate
Prepared by the National Climatic Center, Asheville, North Carolina.

White County is cold in winter and very hot in summer.
Winter precipitation, mainly snow, provides an adequate
supply of soil moisture in spring and minimizes drought in
summer. The normal annual precipitation is adequate for
all crops that are adapted to the temperature and
growing season in the county.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Delphi, Indiana in the
period 1951 to 1974. Table 2 shows probable dates of
the first freeze in fall and the last freeze in spring. Tabie
3 provides data on length of the growing season.

In winter the average temperature is 29 degrees F,
and the average daily minimum temperature is 21
degrees. The lowest temperature on record, which
occurred at Delphi on January 28, 1963, is -25 degrees.
In summer the average temperature is 73 degrees, and
the average daily maximum temperature is 85 degrees.
The highest recorded temperature, which occurred on
July 14, 1954 is 107 degrees.

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (40
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in
fall.

Of the total annual precipitation, 23 inches, or 62
percent, usually falls in April through September, which
includes the growing season for most crops. In 2 years
out of 10, the rainfall in April through September is less
than 19 inches. The heaviest 1-day rainfall during the
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period of record was 6.96 inches at Delphi on May 16,
1968. Thunderstorms occur on about 45 days each year,
and most occur in summer.

Average seasonal snowfall is 21 inches. The greatest
snow depth at any one time during the period of record
was 16 inches. On an average of 14 days, at least 1 inch
of snow is on the ground. The number of such days
varies greatly from year to year.

The average relative humidity in midafternoon is about
65 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 70 percent
of the time possible in summer and 45 percent in winter.
The prevailing wind is from the southwest. Average
windspeed is highest, 12 miles per hour, in March.

Tornadoes and severe thunderstorms occur
occasionally. These storms are usually local and of short
duration and cause damage in a variable pattern.

how this survey was made

Soil scientists made this survey to learn what soils are
in the survey area, where they are, and how they can be
used. They observed the steepness, length, and shape
of slopes; the size of streams and the general pattern of
drainage; the kinds of native plants or crops; and the
kinds of rock. They dug many holes to study soil profiles.
A profile is the sequence of natural layers, or horizons, in
a soil. It extends from the surface down into the parent
material, which has been changed very little by leaching
or by plant roots.

The soil scientists recorded the characteristics of the
profiles they studied and compared those profiles with
others in nearby counties and in more distant places.
They classified and named the soils according to
nationwide uniform procedures. They drew the
boundaries of the soils on aerial photographs. These
photographs show trees, buildings, fields, roads, and
other details that help in drawing boundaries accurately.
The soil maps at the back of this publication were
prepared from aerial photographs.

The areas shown on a soil map are called map units.
Most map units are made up of one kind of soil. Some
are made up of two or more kinds. The map units in this
survey area are described under “General soil map
units” and ‘‘Detailed soil map units.”

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for
engineering tests. All soils are field tested to determine
their characteristics. Interpretations of those
characteristics may be modified during the survey. Data
are assembled from other sources, such as test results,
records, field experience, and state and local specialists.
For example, data on crop yields under defined
management are assembled from farm records and from
field or plot experiments on the same kinds of soil.
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But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it can be
used by farmers, woodland managers, engineers,

planners, developers and builders, home buyers, and
others.

This soil survey supersedes the soil survey of White
County published in 1919 (3). This survey provides
additional information and has larger maps that show the
soils in greater detail.






general soil map units

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

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for
selecting a site for a road or building or other structure.
The soils in any one map unit differ from place to place
in slope, depth, drainage, and other characteristics that
affect management.

The soils in the survey area vary widely in their
potential for major land uses. Table 4 shows the extent
of the map units shown on the general soil map. It lists
the potential of each, in relation to that of the other map
units, for major land uses and shows soil properties that
limit use. Soil potential ratings are based on the
practices commonly used in the survey area to
overcome soil limitations. These ratings reflect the ease
of overcoming the limitations. They also reflect the
problems that will persist even if such practices are
used.

Each map unit is rated for cultivated crops, woodland,
and urban uses. Cultivated crops are those grown
extensively in the survey area. Woodland refers to areas
of native or introduced trees. Urban uses include
residential, commercial, and industrial developments.

The names, descriptions, and delineations of soils on
the general soil map of this county do not always agree
or join fully with those of adjoining counties published at
an earlier date. This difference is due to changes in
concepts of soil series in the application of the soil
classification system. Other differences are caused by a
different predominance of soils in map units made up of
two or three series. Still other differences may be caused
by the range in slope allowed within the map unit of
adjoining surveys. In this county or in adjacent counties a
map unit may be too small to be delineated.

soil descriptions

Deep, nearly level soils that formed in loamy
sediment or loamy glacial till over limestone bedrock

This group of soils makes up about 2 percent of the
county. It mostly consists of soils that have a high water
table. These soils are used for cultivated crops, except in
a few areas where they are used for hay and pasture or
as woodland. These soils have good potential for
cultivated crops and poor potential for residential and
urban development.

1. Gilford, limestone substratum-Seafield Variant-
Wolcott, limestone substratum

Very poorly drained and moderately well drained,
moderately coarse textured and moderately fine textured
soils on outwash plains and tifl plains

This map unit is characterized by slightly concave
topography. It consists mainly of large, irregularly shaped
areas that are intermingled with areas of other soils.

This map unit makes up about 2 percent of the county.
It is about 30 percent Gilford, limestone substratum,
soils, 25 percent Seafield Variant soils, 20 percent
Wolcott, limestone substratum, soils, and 25 percent
soils of minor extent.

Gilford, limestone substratum, soils are very poorly
drained and are in large, irregularly shaped areas. They
have a black, moderately coarse textured surface layer
and a gray, mottled subsoil that is moderately coarse
textured. »

Seafield Variant soils are moderately well drained and
are in slightly convex areas. They have a very dark gray,
moderately coarse textured surface layer and a yellowish
brown, mottled subsoil that is moderately coarse
textured.

Wolcott, limestone substratum, soils are very poorly
drained and are in broad areas and small irregularly
shaped areas. They have a black, moderately fine
textured surface layer and a gray, mottled subsoil that is
medium textured.

The soils of minor extent in this map unit are the
excessively drained Chelsea soils on elongated, convex
knolls and the well drained Oakville soils in slightly
convex areas adjacent to Seafield Variant soils.

The soils in this map unit are mainly used for
cultivated crops. In a few small areas they are used for
hay, pasture, or trees. Wetness and soil blowing affect



the use and management of these soils. Many areas
have been drained. In depressional areas, ponding or
flooding is common in winter and spring.

The soils have good potential for cultivated crops, fair
potential for woodland use, and poor potential for
residential and urban development. Wetness is a
limitation, and soil blowing affects the use and
management of these soils. Many cultivated areas need
additional drainage. Woodland harvesting is limited to dry
seasons or to when the soil is frozen.

Deep, nearly level to strongly sloping soils that
formed in sandy sediment

This group of soils makes up about 13 percent of the
county. 't consists mostly of sandy soils that are
excessively drained, somewhat poorly drained, or well
drained. They are used for cultivated crops, except in
some areas where they are used for hay, pasture, or
trees. These soils have poor potential for cultivated
crops and good potential for residential and urban
development.
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2. Chelsea-Morocco-Oakville

Excessively drained, somewhat poorly drained, and well
drained, coarse textured soils on outwash plains

This map unit is characterized by undulating
topography. It consists of long narrow areas that are
irregularly shaped (fig. 1).

This map unit makes up about 13 percent of the
county. It is about 30 percent Chelsea soils, 20 percent
Morocco soils, 15 percent Oakville soils, and 35 percent
soils of minor extent.

Chelsea soils are excessively drained, are gently
sloping to strongly sloping, and are in elongated convex
areas. They have a very dark grayish brown, coarse
textured surface layer and a yellowish brown, coarse
textured subsurface layer.

Morocco soils are somewhat poorly drained and are in
slightly convex, irregularly shaped areas. They have a
very dark grayish brown, coarse textured surface layer
and a yellowish brown and light gray, mottled, coarse
textured subsoil.

Figure 1.—Pattern of soils, topography, and underlying material in the Chelsea-Morocco-Oakville map unit.
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Oakuville soils are well drained, are nearly level or
gently sloping, and are on long, narrow slightly convex
rises. They have a dark brown, coarse textured surface
layer and a brown and yellowish brown, coarse textured
subsoil.

The soils of minor extent in this map unit are the
moderately well drained Brems soils on slight rises
adjacent to the Morocco soils, the somewhat poorly
drained Seafield soils in level areas downslope of the
Oakville and Chelsea soils, and the very poorly drained
Gilford and Maumee soils in low-lying level areas or in
slight depressions.

The soils in this map unit are used mainly for
cultivated crops and trees. In some areas they are used
for hay or pasture. Droughtiness and soil blowing affect
these soils.

The soils have poor potential for cultivated crops, fair
potential for use as woodland, and good potential for
residential and urban development. Droughtiness is a
limitation, and soil blowing affects the use and
management of these soils. Wetness is a limitation of
‘the Morocco soils, and many areas of this soil need
drainage. An adequate drainage system would improve
the potential of Morocco soils for residential and urban
development.

Deep, nearly level soils that formed in sandy
sediment, loamy sediment, and organic material

This group of soils makes up about 30 percent of the
county. It consists mostly of soils that have a high water
table. These soils are used for cultivated crops, except in
a few areas where they are used for hay and pasture or
as woodland. These soils have fair or good potential for
cultivated crops and poor potential for residential and
urban development.

3. Gilford-Seafield

Very poorly drained and somewhat poorly drained,
moderately coarse textured soils that formed in loamy
and sandy sediment on outwash plains

This map unit is characterized by slightly concave and
convex topography. It consists mainly of large irregularly
shaped areas (fig. 2).

This map unit makes up about 18 percent of the
county. It is about 50 percent Gilford soils, 25 percent
Seafield soils, and 25 percent soils of minor extent.

Gilford soils are very poorly drained and are in
irregularly shaped areas. They have a black, moderately
coarse textured surface layer and a gray, mottled subsoil
that is moderately coarse textured.

Seafield soils are somewhat poorly drained and are in
slightly convex areas. They have a very dark grayish
brown, moderately coarse textured surface layer and a
grayish brown, mottled subsoil that is mainly moderately
coarse textured.

The soils of minor extent in this map unit are the
moderately well drained Brems soils in slightly convex

areas adjacent to Seafield soils and the very poorly
drained Maumee and Rensselaer, sandy substratum,
soils in nearly level or slightly concave areas.

The soils in this map unit in most areas are used for
cultivated crops. In a few areas they are used for hay
and pasture or as woodland. Wetness and soil blowing
affect the use and management of these soils. Many
areas have been drained. In depressional areas, ponding
or flooding is common in winter and spring.

The soils have good potential for cultivated crops, fair
potential for woodland, and poor potential for residential
and urban development. Wetness is a limitation, and soil
blowing affects the use and management of these soils.
Many cultivated areas need additional drainage.
Woodland harvesting is limited to dry seasons or to
when the soil is frozen.

4. Maumee-Ackerman

Very poorly drained, coarse textured soils and mucky
soils that formed in sandy sedimerit or organic material
on outwash plains

This map unit is characterized by broad flat
topography. It consists mainly of large and small
irregularly shaped areas.

This map unit makes up about 2 percent of the county.
It is about 70 percent Maumee soils, 25 percent
Ackerman soils, and 5 percent soils of minor extent.

Maumee soils are very poorly drained and are in large
uniform areas. They have a black, coarse textured
surface layer and gray, mottled, coarse textured
underlying material.

Ackerman soils are very poorly drained and are in
slight depressions. They have black and gray organic
material in the upper part of the profile and brownish
gray and brownish yellow, mottled, coarse textured
underlying material.

The soils of minor extent in this map unit are the well
drained Oakville soils on slightly convex rises and the
very poorly drained Gilford and Muskego soils in nearly
level areas and slight depressions.

The soils in this map unit in most areas are used for
cultivated crops. In a few areas they are used for hay,
pasture, or mint or as woodland. Wetness affects the
use and management of these soils. Soil blowing is a
hazard. Some areas have been drained. In depressional
areas, ponding is common in winter and spring.

The soils have fair potential for cultivated crops and
poor potential for woodland use and for residential and
urban development. Wetness is a limitation, and ponding
affects the use and management of these soils. Many
cultivated areas need additional drainage. Woodland
harvesting-is limited to dry seasons or to when the soil is
frozen.
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Figure 2.—Pattern of soils, topography, and underlying material in the Gilford-Seafield map unit.

5. Rensselaer, sandy substratum-Gilford

Very poorly drained, medium textured and moderately
coarse textured sofls that formed in loamy and sandy
sediment on outwash plains

This map unit is characterized by broad flat
topography. It consists mostly of irregularly shaped
areas.

This map unit makes up about 5 percent of the county.

It is about 40 percent Rensselaer, sandy substratum,
soils, 35 percent Gilford soils, and 25 percent soils of
minor extent.

Rensselaer, sandy substratum, soils are very poorly
drained and are in large irregularly shaped areas. They
have a black, medium textured surface layer and a gray,
mottled subsoil that is moderately fine textured and
medium textured.

Gilford soils are very poorly drained and are in large
irregularly shaped areas. They have a black, moderately
coarse textured surface layer and a gray, mottled subsoil
that is moderately coarse textured.

The soils of minor extent in this map unit are the
moderately well drained Brems soils on narrow rises

adjacent to the Gilford soils, the somewhat poorly -
drained Seafield soils in slightly convex areas, and the
very poorly drained Rensselaer Variant soils in slight
depressions.

The soils in this map unit are mainly used for
cultivated crops. In a few areas they are used for hay
and pasture or as woodland. Wetness affects the use
and management of these soils. Many areas have been
drained. In depressional areas, ponding is common in
winter and spring.

The soils of this map unit have good potential for
cultivated crops, fair potential for woodland use, and
poor potential for residential and urban development.
Wetness is a limitation, and ponding affects the use and
management of these soils. Some cultivated areas need
additional drainage. Woodland harvesting is limited to dry
seasons or to when the soil is frozen.

6. Maumee-Morocco

Very poorly drained and somewhat poorly drained,
coarse textured soils that formed in sandy sediment on
outwash plains
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This map unit is characterized by slightly concave and
convex topography. It consists mostly of large irregularly
shaped areas.

This map unit makes up about 5 percent of the county.
it is about 50 percent Maumee soils, 20 percent
Morocco soils, and 30 percent soils of minor extent.

Maumee soils are very poorly drained and are in
irregularly shaped areas. They have a black, coarse
textured surface layer and gray, mottled, coarse textured
underlying material.

Morocco soils are somewhat poorly drained and are in
slightly convex areas. They have a very dark grayish
brown, coarse textured surface layer and a yellowish
brown, mottled, coarse textured subsoil.

The soils of minor extent in this map unit are the
excessively drained Chelsea soils on elongated convex
knolls, the moderately well drained Brems soils in slightly
convex areas adjacent to Morocco soils, and the very
poorly drained Gilford soils in nearly level or slightly
concave areas.

The soils in this map unit are used for cultivated crops,
except in a few small areas where they are used for hay,
pasture, or trees. Wetness and soil blowing affect the
use and management of these soils. Many areas have
been drained. In depressional areas, ponding is common
in winter and spring.

The soils have fair potential for cultivated crops and
for trees and poor potential for residential and urban
development. Wetness is a limitation, and soil blowing is
a hazard. Many cultivated areas need drainage.
Woodland harvesting is limited to dry seasons or to
when the soil is frozen.

Deep, nearly level to moderately sloping soils that
formed in loamy sediment, sandy sediment, and
loamy glacial till

This group of soils makes up about 19 percent of the
county. 1t consists mostly of soils that have a high water
table and soils that are well drained. These soils are
used for cultivated crops, except in a few areas where
they are used for hay, pasture, or trees. These soils
have good potential for cultivated crops and fair or good
potential for residential and urban development.

7. Aubbeenaubbee-Gilford-Owosso

Very poorly drained, somewhat poorly drained, and well
drained, moderately coarse textured soils that formed in
loamy sediment and the underlying loamy glacial till or in
loamy sediment on till plains and outwash plains

This map unit is characterized by slightly undulating
topography. It consists mainly of narrow, irregularly
shaped areas intermingled with areas of other soils.

This map unit makes up about 4 percent of the county.
It is about 30 percent Aubbeenaubbee soils, 20 percent
Gilford soils, 20 percent Owosso soils, and 30 percent
soils of minor extent.

Aubbeenaubbee soils are somewhat poorly drained,
are nearly level, and are in irregularly shaped areas.

They have a dark grayish brown, moderately coarse
textured surface layer and a grayish brown, mottled
subsoil that is moderately fine textured.

Gilford soils are very poorly drained and are in nearly
level or slightly depressional areas. They have a black,
moderately coarse textured surface layer and a gray,
mottled subsoil that is moderately coarse textured.

Owosso soils are well drained, are nearly level or
gently sloping, and are on slightly convex rises. They
have a dark grayish brown, moderately coarse textured
surface layer and a yellowish brown, moderately fine
textured subsoil.

The soils of minor extent in this map unit are the
excessively drained Chelsea soils on elongated, convex
knolls, the well drained Riddles soils on gently sloping
breaks adjacent to drainageways, the somewhat poorty
drained Crosier soils in nearly level, broad areas, and the
very poorly drained Rensselaer, sandy substratum, and
Wolcott soils in nearly leve! or slightly concave areas.

The soils in this map unit are used for cultivated crops,
hay, pasture, or trees. Wetness and soil blowing affect
the use and management of these soils. In many areas
the Aubbeenaubbee and Gilford soils have been drained.

The soils have good potential for cultivated crops and
for use as woodland and fair potential for residential and
urban development. Soil blowing affects the use and
management of these soils. Wetness is a limitation of
the Aubbeenaubbee and Gilford soils. Many areas of
these soils need additional drainage. The soils have few
limitations to use as woodland. Adequate drainage would
improve areas of Aubbeenaubbee soils for residential or
urban development.

8. Martinsville-Whitaker-Alvin

Somewhat poorly drained and well drained, medium
textured and moderately coarse textured soils that
formed in stratified loamy and sandy sediment on
outwash plains

This map unit is characterized by slightly undulating or
rolling topography. It consists mostly of large, irregularly
shaped areas.

This map unit makes up about 15 percent of the
county. It is about 35 percent Martinsville soils, 15
percent Whitaker soils, 10 percent Alvin soils, and 40
percent soils of minor extent.

Martinsville soils are well drained, are nearly level to
moderately sloping, and are in large, slightly convex
areas or on small knolls. They have a dark grayish
brown, medium textured surface layer and a brown
subsoil that is moderately coarse textured.

Whitaker soils are somewhat poorly drained, are nearly
level, and are in irregularly shaped areas. They have a
dark grayish brown, medium textured surface layer and a
grayish brown and gray, mottled subsoil that is also
medium textured.

Alvin soils are well drained, are nearly level to gently
sloping, and are in slightly convex areas or on small
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knolls. They have a dark brown, moderately coarse
textured surface layer and a yellowish brown, moderately
coarse textured subsoil.

The soils of minor extent in this map unit are the very
poorly drained Chalmers and Rensselaer soils in
depressions and naturai drainageways, the somewhat
poorly drained Crosier and Darroch soils and the
moderately well drained Foresman soils in lower lying
areas, and the well drained Riddles soils on breaks into
natural drainageways.

The soils in this map unit in most areas are used for
cultivated crops. In some areas they are used for hay,
pasture, or trees. Wetness and erosion affect the use
and management of most of these soils. Many areas of
Whitaker soils have been drained.

The soils in this map unit have good potential for
cultivated crops, woodland use, and residential and
urban development. Whitaker soils are limited by
wetness, and on Martinsville and Alvin soils erosion
affects use and management. Whitaker soils in some
cultivated areas need additional drainage. Martinsville
and Alvin soils need erosion control measures during

Soil survey

woodland harvesting. Drainage can improve the
suitability of Whitaker soils for residential or urban
development.

Deep, nearly level soils that formed in loamy glacial
till

This group of soils makes up about 14 percent of the
county. It mostly consists of soils that have a high water
table. These soils are used for cultivated crops, except in
a few areas where they are used for hay or pasture.
These soils have good potential for cultivated crops and
poor potential for residential and urban development.

9. Wolcott-Conover

Veery poorly drained and somewhat poorly drained,
moderately fine textured and medium textured soils on
tll plains

This map unit is characterized by slightly concave and
convex topography. It consists mainly of large, uniform
areas (fig. 3).

Figure 3.—Pattern of soils, topography, and underlying material in the Wolcott-Conover map unit.
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This map unit makes up about 14 percent of the
county. It is about 55 percent Wolcott soils, 30 percent
Conover soils, and 15 percent soils of minor extent.

Wolcott soils are very poorly drained and are in large,
uniform areas or in smaller areas intermingled with areas
of soils that are on slightly higher rises. They have a
black, moderately fine textured surface layer and a gray,

" mottied subsoil that is medium textured.

Conover soils are somewhat poorly drained and are in
slightly convex areas. They have a very dark grayish
brown, medium textured surface layer and a brown,
mottled subsoil that is moderately fine textured.

The soils of minor extent in this map unit are the well
drained Octagon soils on gently sloping knolls, the
moderately well drained Montmorenci soils on slight rises
adjacent to Wolcott and Conover soils, and the
somewhat poorly drained Odell soils in nearly level areas
surrounded by Wolcott soils.

The soils in this map unit are used for cultivated crops,
except in a few areas where they are used for hay or
pasture. The use of these soils for timber production is
of minor importance. Wetness atfects the use and
management of these soils. Most areas have been
drained. In depressional areas, ponding is common in
winter and spring.

These soils have good potential for cultivated crops,
fair potential for woodland use, and poor potential for
residential and urban development. Wetness is the main
limitation of these soils. Some cultivated areas need
additional drainage. Woodland harvesting is limited to dry
seasons or to when the soil is frozen. Adequate drainage
would improve areas of Wolcott and Conover soils for
residential or urban development.

Deep, nearly level soils that formed in loamy and
silty material

This group of soils makes up about 15 percent of the
county. It consists mostly of soils that have a high water
table. They are used for cultivated crops, except in a few
areas where they are used for hay or pasture. These
soils have good potential for cultivated crops and poor
potential for residential and urban development.

10. Rensselaer, sandy substratum-Whitaker

Very poorly drained and somewhat poorly drained,
medium textured soils on outwash plains

This map unit is characterized by slightly concave and+
convex topography. It consists mainly of small irregularly
shaped areas (fig. 4).

This map unit makes up about 2 percent of the county.
It is about 60 percent Rensselaer, sandy substratum,
soils, 20 percent Whitaker soils, and 20 percent soils of
minor extent.

Rensselaer, sandy substratum, soils are very poorly
drained. They are in large flat areas and in

11

drainageways. They have a black, medium textured
surface layer and a gray, mottled subsoil that is
moderately fine textured and medium textured.

Whitaker soils are somewhat poorly drained. They are
in large elongated areas and smaller irregularly shaped
areas. They have a dark grayish brown, medium textured
surface layer and a grayish brown and gray, mottled
subsoil that is also medium textured.

The soils of minor extent in this map unit are the well
drained Martinsville soils on slightly convex rises
adjacent to the Whitaker soils and the somewhat poorly
drained Seafield and Crosier soils on slight rises.

The soils in this map unit are mainly used for
cultivated crops. In some areas they are used for hay,
pasture, or trees. Wetness affects use and management
of these soils. Many areas have been drained. In
depressional areas, ponding is common in winter and
spring.

These soils have good potential for cultivated crops,
fair potential for woodland, and poor potential for
residential and urban development. Wetness is the main
limitation of these soils. Some cultivated areas need
additional drainage. Woodland harvesting is limited to dry
seasons or to when the soil is frozen.

11. Rensselaer-Darroch

Very poorly drained and somewhat poorly drained,
moderately fine textured and medium textured soils on
outwash plains and old lacustrine lakebeds

This map unit is characterized by slightly concave and
convex topography. It consists mainly of large areas and
small irregularly shaped areas.

This map unit makes up about 8 percent of the county.
It is about 55 percent Rensselaer soils, 20 percent
Darroch soils, and 25 percent soils of minor extent.

Rensselaer soils are very poorly drained. They are in
large areas and in small irregularly shaped areas. They
have a black, moderately fine textured surface layer and
a gray, mottled subsoil that is moderately fine textured.

Darroch soils are somewhat poorly drained. They are
in large slightly convex areas. They have a very dark
grayish brown, medium textured surface layer and a
grayish brown, mottled subsoil that is moderately fine
textured and medium textured.

The soils of minor extent in this map unit are the
moderately well drained Foresman soils on slight rises
adjacent to Darroch and Rensselaer soils, the somewhat
poorly drained Conover soils in slightly convex areas,
and the very poorly drained Wolcott soils in large nearly
level areas.

The soils of this map unit are used mainly for
cultivated crops. In a few areas they are used for hay or
pasture. The use of these soils for timber production is
of minor importance. Wetness affects the use and
management of these soils. Many areas have been
drained. In depressional areas, ponding is common in
winter and spring.
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Soil survey

Figure 4—Pattern of soils, topography, and underlying material in the Rensselaer, sandy substratum-Whitaker map unit.

The soils have good potential for cultivated crops, fair
potential for woodland, and poor potential for residential
and urban development. Wetness is the main limitation
of these soils. Some cultivated areas need additional
drainage. Woodland harvesting is limited to dry seasons
or to when the soil is frozen.

12. Pella-Mundelein

Poorly drained and somewhat poorly drained, moderately
fine textured and medium textured soils on outwash
plains and old lacustrine lakebeds

This map unit is characterized by slightly concave and
convex topography. It mostly consists of large areas and
small irregularly shaped areas.

This map unit makes up about 5 percent of the county.
It is about 65 percent Pella soils, 15 percent Mundelein
soils, and 20 percent soils of minor extent.

Pella soils are poorly drained and are in large areas.
They have a black, moderately fine textured surface
layer and a gray, mottled subsoil that is moderately fine
textured and medium textured.

Mundelein soils are somewhat poorly drained and are
in irregularly shaped areas. They have a very dark gray,
medium textured surface layer and a grayish brown and
light gray, mottled subsoil that is moderately fine textured
and medium textured.

The soils of minor extent in this map unit are the
somewhat poorly drained Darroch soils, the moderately
well drained Foresman soils, and the very poorly drained
Rensselaer soils on adjacent slightly higher lying areas.

The soils in this map unit are used mainly for
cultivated crops. In some areas they are used for hay or
pasture. Wetness affects the use and management of
these soils. Many areas have been drained. In
depressional areas ponding is common in winter and
spring.

The soils have good potential for cultivated crops, fair
potential for woodland, and poor potential for residential
and urban development. Wetness is the main limitation
of these soils. Some cultivated areas need additional
drainage. Woodland harvesting is limited to dry seasons
or to when the soil is frozen. Adequate drainage would
improve areas of these soils for residential or urban
development.
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Deep, nearly level and gently sloping soils that
formed in silty glacial till

This group of soils makes up about 7 percent of the
county. It mostly consists of soils that have a high water
table. These soils are used for cultivated crops except in
a few areas where they are used for hay or pasture.
These soils have good potential for cultivated crops and
fair potential for residential and urban development.

13. Pella, till substratum-Elliott-Varna

Poorly drained to moderately well drained, moderately
fine textured and medium textured soils on till plains and
moraines

This map unit is characterized by slightly undulating or
rolling topography. It consists mainly of broad elongated
areas.

This map unit makes up about 5 percent of the county.
It is about 35 percent Pella, till substratum, soils, 25
percent Elliott soils, 15 percent Varna soils, and 25
percent soils of minor extent.

Pella, till substratum, soils are poorly drained and are
in broad flat areas and drainageways. They have a black,
moderately fine textured surface layer and a grayish
brown, mottled subsoil that is moderately fine textured.

Elliott soils are somewhat poorly drained, are nearly
level, and are in irregularly shaped convex areas
downslope of the Varna soils. They have a very dark
gray, medium textured surface layer and a brown,
mottled, moderately fine textured subsoil.

Varna soils are moderately well drained, are nearly
level or gently sloping, and are in long, narrow areas or
on small convex knolls. They have a very dark grayish
brown, medium textured surface layer and a yellowish
brown, mottled subsoil that is moderately fine textured.

The soils of minor extent in this map unit are the very
poorly drained Rensselaer soils in long, narrow areas
and slight depressions.

The soils in this map unit are mainly used for
cultivated crops. In a few smali areas they are used for
hay or pasture. The use of these soils for timber
production is of minor importance. Wetness and erosion
affect the use and management of these soils. Most
areas of the Elliott soil and the Pella, till substratum, soil
have been drained.

The soils have good potential for cultivated crops and
fair potential for residential and urban development.
Wetness is a limitation on Pella, till substratum, and
Elliott soils, and erosion is a hazard on Varna soils.
Some cultivated areas of Pella, till substratum, and Eiliott
soils need additional drainage. Drainage would improve
these soils for residential and urban development.

14. Chalmers-Toronto-Wingate Variant

Very poorly drained, somewhat poorly drained, and
moderately well drained, moderately fine textured and
medium textured soils on tll plains and moraines
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This map unit is characterized by slightly undulating
topography. It consists mainly of broad areas.

This map unit makes up about 2 percent of the county.
It is about 30 percent Chalmers soils, 20 percent
Toronto soils, 20 percent Wingate Variant soils, and 30
percent soils of minor extent.

Chalmers soils are very poorly drained and are in
drainageways or broad, lower lying areas. They have a
black, moderately fine textured surface layer and a
grayish brown, mottled subsoil that is also moderately
fine textured.

Toronto soils are somewhat poorly drained and are in
broad, nearly leve! areas. They have a black, medium
textured surface layer and a brown or pale brown,
mottled subsoil that is moderately fine textured.

The Wingate Variant soils are moderately well drained
and are on slight rises and on breaks into drainageways.
They have a very dark gray, medium textured surface
layer and a brown and yellowish brown, mottled,
moderately fine textured subsoil.

The soils of minor extent in this map unit are the
somewhat poorly drained Darroch soils, the moderately
well drained Foresman soils, and the poorly drained
Pella soils. These soils are in lower lying areas.

The soils in this map unit are mainly used for
cultivated crops. In a few small areas they are used for
hay or pasture. The use of these soils for timber
production is of minor importance. Wetness and erosion
affect the use and management of these soils. Most
areas of the Chalmers and Toronto soils have been
drained.

The soils have good potential for cultivated crops and
fair potential for residential and urban development.
Wetness is a limitation of Chalmers and Toronto soils,
and erosion is a hazard on the Wingate Variant soils.
Some cultivated areas of Chalmers and Toronto soils
need additional drainage. Drainage improves areas of
Chalmers and Toronto soils for residential or urban
development.

broad land use considerations

In White County, most of the acreage is used for
cultivated crops. Table 4 shows that the soils making up
the general soil map units, for the most part, have good
or fair potential for cultivated crops. The soils that have
fair potential are in the northern part of the county, and
those that have good potential are mostly in the
southern part of the county. This difference between
soils in the north and soils in the south was caused by
the glaciers that deposited various materials that have
essentially divided the county into two different areas.
The soils in the northern part of the county typically have
a coarse or moderately coarse textured surface layer
and subsoil. Most of these soils formed in sandy material
and have fair potential for cultivated crops. The Chelsea-
Morocco-Oakville map unit in this area is the only unit in
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the county that has poor potential for cultivated crops.
The soils in the southern part of the county typically
have a medium textured or moderately fine textured
surface layer and subsoil. They formed in loamy and silty
material and have good potential for cultivated crops.

All map units on the general soil map include some
soils that have wetness as a limitation for cultivated
crops. In many areas the soils have been drained, but in
some areas the soils have not been adequately drained
for crops. Soil blowing is a hazard on the soils in the
Maumee-Ackerman, Chelsea-Morocco-Oakville, and
Maumee-Morocco map units.

The soils in most map units have fair or good potential
for woodland use. The production of timber for
commercial purposes is not extensive because most of
the land is used for crops. A few commercially valuable
trees are scattered throughout the county. Wetness is a
limitation on most of the soils that have fair potential for
trees. Because of wetness, harvesting needs to be done
in dry seasons or when the soil is frozen. Martinsville-
Whitaker-Alvin, Aubbeenaubbee-Gilford-Owosso, and

Pella, till substratum-Elliott-Varna map units have good
potential for woodland. Erosion is a hazard on the
Martinsville, Alvin, and Varna soils during harvesting. The
Maumee-Ackerman map unit is the only unit in the
county that has poor potential for woodland. Wetness is
a limitation on these soils, and windthrow is a hazard.
The general soil map is useful in selecting areas that
have the best potential for urban development and in
planning future land use patterns. The general soil map,
however, cannot be used to select specific sites for
structures. Table 4 shows that the Chelsea-Morocco-
Oakville and Martinsville-Whitaker-Alvin map units have
good potential for urban development. Wetness is a
limitation on the Morocco and Whitaker soils;
nevertheless, these soils generally can be developed at
a lower cost than soils in other map units in the county.
The soils in the Wolcott-Conover map unit, like many
soils in the county, have poor potential for urban
development because of a seasonal high water table.
Wetness is a limitation that affects the use and
management of many soils for nonagricultural purposes.
In most areas this limitation is very difficult to overcome.



detailed soil map units

15

The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and management of the soils.”

Each map unit on the detailed soil maps represents an
area on the landscape and consists of one or more soils
for which the unit is named.

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil and gives the principal
hazards and limitations to be considered in planning for
specific uses.

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

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, wetness, degree of erosion, and other
characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most
of the areas shown on the detailed soil maps are phases
of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For
example, Martinsville silt loam, O to 2 percent slopes, is
one of several phases in the Martinsville series.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some
small areas of strongly contrasting soils are identified by
a special symbol on the soil maps.

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Pits, quarries is an example. Miscellaneous
areas are shown on the soil maps. Some that are too
small to be shown are identified by a special symbol on
the soil maps.

Table 5 gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of tables”)

give properties of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

soil descriptions

Ab—Abscota loamy fine sand, occasionally
flooded. This is a deep, moderately well drained, nearly
level soil. It is in long narrow areas adjacent and parallel
to streams, in irregularly shaped areas, and on small
knolls. It is occasionally flooded for brief periods in the
spring. Areas range from 3 to 120 acres in size but
typically are about 40 acres.

Typically, the surface layer is dark brown loamy fine
sand about 10 inches thick. The subsoil is yellowish
brown, very friable loamy fine sand about 10 inches
thick. The underlying material to a depth of 60 inches is
yellowish brown sand. In a few areas the soil is medium
acid, and in a few areas the texture of the surface layer
is loam or sandy loam. In a few areas the surface layer
is darker colored. In some areas the subsoil and
underlying material have grayish brown mottles.

Included with this soil in mapping are a few small
slightly concave areas of very poorly drained Cohoctah
soils. Also included are a few areas where the slope is
greater than 3 percent but less than 6 percent. These
included areas make up about 12 to 15 percent of the
map unit.

The permeability of this soil is rapid, and the available
water capacity is low. The organic matter content is low.
Surface runoff is slow. This soil has a water table that is
at a depth of 2.5 to 5 feet in winter and spring. It has a
very friable surface layer that is easily tilled.

This soil is used for cultivated crops, pasture, and
trees.

This soil is suited to small grains and is poorly suited
to corn and soybeans. Droughtiness is a hazard,
especially for row crops, during extended dry periods.
Crop residue management helps maintain the organic
matter content of the soil and conserves moisture.

This soil is suited to grasses and legumes for hay or
pasture. Overgrazing reduces plant density and
hardiness. Proper stocking rates, rotation grazing, and
restricted use during wet periods help maintain plant
density and hardiness.

This soil is suited to trees. Seedling mortality is
moderate. Replanting may be necessary. Plant
competition is moderate. Seedlings survive and grow
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well if competing vegetation is controlled by cutting,
spraying, or girdling.

The capability subclass is IVs, the woodland suitability
subclass is 1s.

An—Ackerman muck, drained. This is a deep, very
poorly drained, nearly level or depressional soil that is
frequently ponded by surface runoff from adjacent areas.
Most areas of this soil are irregularly shaped and are in
old lakebeds and natural drainageways. Areas range
from 3 to 60 acres in size but typically are about 10
acres.

Typically, the organic material is about 14 inches thick.
The upper part is black muck, and the lower part is gray,
mottled sedimentary peat. The underlying material to a
depth of about 60 inches is light brownish gray, mottled,
loose fine sand in the upper part and brownish yellow,
loose fine sand in the lower part. In some places the
peat layer has many small shell fragments. In some
small areas the underlying material is loam or sandy
loam, and in places the organic matter is thicker. In a
few areas there is no sedimentary peat layer.

Included with this soil in mapping, and making up
about 10 percent of the map unit, are areas of very
poorly drained Maumee soils in slightly higher positions.

The permeability of this soil is slow in the sedimentary
peat layer and rapid in the underlying material. The
available water capacity is moderate, and the organic
matter content is very high. Surface runoff is very slow to
ponded. This soil has a water table that is near or above
the surface in winter and spring. It has a friable surface
layer that is very easy to till under proper moisture
conditions.

In many areas this soil is drained and used for
cultivated crops. In some areas it is abandoned
cropland, in some areas it has been developed for
wetland wildlife, and in a few areas it is used for trees.

If adequately drained, this soil is suited to corn and
soybeans. Wetness is the main limitation, and soil
blowing affects the use and management of this soil.
Soil blowing can be controlled by windbreaks and by
conservation tillage that leaves crop residue on the
surface. Excess water can be removed by open ditches,
subsurface drains, pumping, or a combination of these.
Excessive drainage over a period of years causes
substantial decomposition of the organic matter and may
expose the sedimentary peat, which is very hard and.
brittle when dry and does not soften when rewetted. The
peat cannot be worked into a good seedbed.

This soil is well suited to grasses and legumes for hay.
It is poorly suited to pasture. This soil must be drained
for high yields of hay. Grasses and legumes effectively
control soil blowing.

This soil is poorly suited to trees. The use of
equipment is severely limited, plant competition is
severe, seedling mortality is high, and windthrow is a
severe hazard. Prolonged seasonal wetness hinders
harvesting, planting, and the survival of seedlings.
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Replanting may be necessary. Trees are usually
harvested when the ground is frozen. Species tolerant of
wetness and those with a fibrous root system are best
suited to this soil. Seedlings survive and grow well if
competing vegetation is controlled by cutting, spraying,
or girdling.

The capability subclass is IVw; the woodland suitability
subclass is 4w.

AsA—Alvin fine sandy loam, 0 to 2 percent slopes.
This is a deep, well drained, nearly level soil in slightly
convex areas. The areas are irregularly shaped and
adjacent to gently sloping areas. Areas of this soil range
from 3 to 50 acres in size but are typically about 20
acres.

Typically, the surface layer is dark brown fine sandy
ioam about 10 inches thick. The subsoil is about 25
inches thick. The upper part is yellowish brown, friable
loam; the lower part is dark yellowish brown and
yellowish brown, friable fine sandy loam. The underlying
material is pale brown fine sand to a depth of 47 inches
and yellowish brown loamy fine sand to a depth of 60
inches. In a few areas the surface layer is very dark
grayish brown and in some areas it is loamy fine sand. In
places the lower part of the subsoil and the underlying
material are mottled. In some areas the underlying
material is up to 50 percent coarse sand and fine gravel,
and in places the slope is greater than 2 percent.

Included with this soil in mapping are somewhat poorly
drained Seafield and Whitaker soils in slightly lower
positions and excessively drained Chelsea soils on small
knolls. These included soils make up about 10 to 12
percent of the map unit,

The permeability of this soil is moderately rapid in the
subsoil and rapid in the underlying material. The
available water capacity is moderate, and the organic
matter content is low. Surface runoff is slow. This soil
has a very friable surface layer that is easily tilled.

In most areas, this soil is used for cultivated crops. In
a few areas, it is used for hay, pasture, or trees.

This soil is well suited to corn, soybeans, and small
grains. Droughtiness is a hazard during extended dry
periods, especially for row crops. Soil blowing is severe if
these soils are cultivated. Soil blowing can be controlled
by windbreaks and by conservation tillage that leaves
crop residue on the surface. Conservation tillage aiso
helps maintain tilth and the organic matter content of the
soil and conserves moisture.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing reduces plant density and
hardiness. Proper stocking rates and rotation grazing
help maintain plant density and hardiness. Grasses and
legumes effectively control soil blowing.

This soil is well suited to trees. Plant competition is
moderate. Seedlings survive and grow well if competing
vegetation is controlled by cutting, spraying, or girdling.

The capability subclass is Ils; the woodland suitability
subclass is 20.
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AsB—Alvin fine sandy loam, 2 to 6 percent slopes.
This is a deep, well drained, gently sloping soil. It is on
long narrow ridges, small knolls, and in irregularly
shaped, convex areas. Areas range from 3 to 50 acres in
size.

Typically, the upper part of the surface layer is dark
grayish brown fine sandy loam about 9 inches thick, and
the lower part is yellowish brown fine sandy loam about
5 inches thick. The subsoil is brown, friable fine sandy
loam about 37 inches thick. The underlying material is
pale brown, fine sand to a depth of 57 inches and is
strong brown loamy fine sand to a depth of 60 inches. In
places the surface layer is very dark grayish brown, and
in some places it is loamy fine sand. In a few places,
part of the surface layer is eroded and is more strongly
sloping. In some areas the subsoil has more sand, and
in a few areas it has more clay. In some areas the lower
part of the subsoil and the underlying material are 30 to
50 percent coarse sand and fine gravel.

Included with this soil in mapping are excessively
drained Chelsea soils in slightly higher areas and
somewhat poorly drained Whitaker soils in slightly lower
areas. The included soils make up about 7 to 10 percent
of the map unit.

The permeability of this soil is moderately rapid in the
subsoil and rapid in the underlying material. The
available water capacity is moderate, and the organic
matter content is fow. Surface runoff is medium. This soil
has a very friable surface layer that is easily tilled.

In most areas, this soil is used for cultivated crops. In
a few areas, it is used for hay, pasture, or trees.

This soil is well suited to corn, soybeans, and small
grains. Droughtiness is a hazard during extended dry
periods, especially for row crops. Soil blowing and
erosion are hazards if the soil is cultivated. Soil blowing
can be controlled by windbreaks and conservation tillage
that leaves crop residue on the surface. Erosion can be
controlled by crop rotation, conservation tillage, contour
farming, grassed waterways, or a combination of these.
Conservation tillage helps maintain tilth and the organic
matter content of the soil and conserves moisture.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing reduces plant density and
hardiness. Proper stocking rates and rotation grazing
help maintain plant density and hardiness. Grasses and
legumes effectively control soil blowing.

This soil is well suited to trees. Plant competition is a
moderate hazard. Seedlings survive and grow well if
competing vegetation is controlled by cutting, spraying,
or girdling.

The capability subclass is Ile; the woodland suitability
subclass is 20.

AuA—Aubbeenaubbee fine sandy loam, 0 to 1
percent slopes. This is a deep, somewhat poorly
drained, nearly level soil in irregularly shaped areas.
Areas range from 2 to 80 acres in size but typically are
about 20 acres.
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Typically, the surface layer is dark grayish brown, fine
sandy loam about 8 inches thick. The subsurface layer is
grayish brown, mottled fine sandy loam about 7 inches
thick. The subsoil is about 25 inches thick. The upper
part is dark yellowish brown, friable fine sandy loam; the
upper middle part is dark grayish brown, mottled, firm
sandy clay loam; the lower middle part is yellowish
brown, mottled, firm clay loam; and the lower part is
grayish brown, mottled, firm clay loam. The underlying
material to a depth of 60 inches is brown, mottled loam.
In places the surface layer is very dark brown, very dark
grayish brown, or dark brown. In a few places the
surface layer and the upper part of the subsoit are fine
sand. In a few areas the soil has less than 15 inches of
fing sandy loam, the sandy loam extends to a depth of
more than 40 inches, or there are no mottles in the
middle part of the subsoil. In places the underlying
material is stratified layers of sandy loam and loamy
sand.

Included with this soil in mapping are slightly convex
areas of moderately well drained Brems soils and wel!
drained Owosso soils. The included soils make up about
10 to 15 percent of the map unit.

The permeability of this soil is moderately rapid in the
upper part of the subsoil and moderate or moderately
slow in the lower part and in the underlying material. The
available water capacity is high, and the organic matter
content is low. Surface runoff is siow. This soil has a
water table that is at a depth of 1 to 3 feet in winter and
spring. It has a very friable surface layer that is easily
tilled.

This soil is mainly used for cultivated crops. In some
areas it is used for hay, pasture, or trees.

If adequately drained, this soil is well suited to corn,
soybeans, and small grains. Wetness is the main
limitation, and soil blowing is a hazard if this soil is
cultivated. Additional drainage is necessary in many
areas. Excess water can be removed by open ditches,
subsurface drains, or a combination of these. Soll
blowing can be controlled by windbreaks and
conservation tillage that leaves crop residue on the
surface. Conservation tillage helps maintain the organic
matter content of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. This soil must be drained to obtain high
yields of forage or pasture. Legume selection should be
determined by the degree of drainage. Overgrazing
reduces plant density and plant hardiness. Proper
stocking rates, rotation grazing, and restricted use during
wet periods help maintain plant density and hardiness.

This soil is suited to trees. Plant competition is
moderate. Seedlings survive and grow well if competing
vegetation is controlled by cutting, spraying, or girdling.

The capability subclass is llw; the woodland suitabitity
subclass is 20.

BmA-—Brems loamy fine sand, 0 to 2 percent
slopes. This is a deep, moderately well drained, nearly
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level soil. It is on slightly convex rises that are irregularly
shaped or at the base of gently sloping sand ridges.
Areas range from 2 to 20 acres in size, but typically are
about 5 acres.

Typically, the surface layer is brown loamy fine sand
about 9 inches thick. The subsoil is about 39 inches
thick. The upper part is yellowish brown, friable loamy
fine sand; the lower part is yellowish brown and light
gray, mottled, friable loamy fine sand. The underlying
material to a depth of 60 inches is mottled gray and
yellowish brown loamy fine sand. In some places there is
more clay in the subsoil. In some areas the surface layer
is fine sand. In places loam till is at a depth of 40 to 60
inches, and there are no mottles in the subsoil.

Included with this soil in mapping are a few small
areas of somewhat poorly drained Morocco soils in slight
depressions and a few areas of excessively drained
Chelsea soils on small rises. These included soils make
up 8 to 12 percent of the map unit.

The permeability of this soil is rapid, and the available
water capacity is low. The organic matter content is low.
Surface runoff is slow. This soil has a water table that is
at a depth of 2 to 3 feet in winter and spring. It has a
very friable surface layer that is easily tilled.

In most areas, this soil is used for cultivated crops. In
a few areas it is used for hay or pasture, and some
areas are used for trees.

This soil is suited to small grains and is poorly suited
to corn and soybeans. Droughtiness is a hazard,
especially for row crops, during extended dry periods.
Soil blowing is a hazard if these soils are cultivated. Soil
blowing can be controlled by windbreaks and
conservation tillage that leaves crop residue on the
surface. Conservation tillage helps maintain or increase
the organic matter content of the sail.

This soil is suited to grasses and legumes for hay and
pasture. Overgrazing reduces plant density and
hardiness. Proper stocking rates and rotation grazing
help maintain plant density and hardiness. Grasses and
legumes effectively control soil blowing.

This soil is suited to trees. Seedling mortality is
moderate. Replanting may be necessary. Plant
competition is moderate. Seedlings survive and grow
well if competing vegetation is controlled by cutting,
spraying, or girdling.

The capability subclass is IVs; the woodland suitability
subclass is 3s.

Ca—Chalmers silty clay loam. This is a deep, very
poorly drained, nearly level or depressional soil. It is on
long, narrow drainageways and in elongated, irregularly
shaped areas. This soil is frequently ponded with surface
runoff from adjacent areas. Areas range from 10 to 320
acres in size but typically are 160 acres.

Typically, the upper part of the surface layer is black
silty clay loam about 9 inches thick, and the lower part is
black, mottied silty clay loam about 4 inches thick. The
subsoil is about 36 inches thick. The upper part is
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grayish brown, mottled, firm silty clay loam; the middle
part is grayish brown, mottled, firm loam; and the lower
part is yellowish brown, mottled, firm silt loam. The
underlying material to a depth of 60 inches is brown,
mottled siit loam. In some places the subsoil is clay
loam, in some areas the underlying material is loam, and
in a few areas the subsoil and underlying material are
stratified.

Included with this soil in mapping are a few small
areas of somewhat poorly drained Toronto soils and
moderately well drained Wingate Variant soils on slightly
higher lying areas. The included soils make up about 10
percent of the map unit.

The permeability of this soil is moderate in the solum
and moderately slow in the underlying material. The
available water capacity is high, and the organic matter
content is high. Surface runoff is very slow. This soil has
a water table that is at or above the surface in winter
and spring. Some depressional areas are ponded early in
spring. This soil has a friable surface layer that is easy to
till under proper moisture conditions. Tilling this soil
when it is too wet causes the formation of large clods
that become very firm when dry and make it difficult to
prepare a good seedbed.

In most areas this soil is drained and used for
cultivated crops. If adequately drained, this soil is well
suited to corn, soybeans, and small grains. Wetness is
the main limitation. Excess water can be removed by
open ditches, subsurface drains, surface drains, or a
combination of these. Conservation practices such as
conservation tillage that leaves crop residue on the
surface help improve or maintain tilth and the organic
matter content of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. It must be drained for high yields of forage or
pasture. The legume selection depends on the degree of
drainage. Overgrazing reduces plant density and
hardiness. Proper stocking rates and rotation grazing
help reduce surface compaction and maintain good titth
and plant density.

The suitability of this soil for trees has not been
determined because of the lack of satisfactory stands for
site index studies. There are very few trees on this soil
because it formed under prairie grasses and small
shrubs.

The capability subclass is [lw; a woodland suitability
subclass was not assigned.

ChB—Chelsea fine sand, 2 to 6 percent slopes.
This is a deep, excessively drained, gently sloping soil. It
is in elongated convex areas and irregularly shaped
areas. Areas range from 2 to 40 acres in size but
typically are about 10 acres.

Typically, the surface layer is dark brown fine sand
about 9 inches thick. The subsurface layer to a depth of
about 37 inches is strong brown fine sand in the upper
part and yellowish brown, loose fine sand in the lower
part. To a depth of 80 inches, there is brownish yellow,
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loose fine sand that has thin horizontal bands of dark
brown, very friable, loamy fine sand. In a few areas the
surface tayer has been completely eroded by wind, or up
to 24 inches of windblown sand has been deposited. In
places the surface layer is yellowish brown. In some
places the bands are more than 6 inches thick or the
bands are absent. In some places the uppermost band is
above a depth of 24 inches or below a depth of 48
inches. The soil is as much as 20 percent coarse sand
and fine gravel in some areas.

included with this soil in mapping are moderately well
drained Brems soils in small concave areas at the base
of the slopes. Also included, at the base of slopes and
on nearly level ridges, are small areas of well drained
Oakville soils that do not have bands in the subsoil.
These included soils make up about 10 to 12 percent of
the map unit.

The permeability of this soil is rapid, and the available
water capacity is low. The organic matter content is low.
Surface runoff is slow. This soil has a very friable surface
layer that is easily tilled.

In some areas this soil is used for cultivated crops. in
some areas it is used for hay or pasture and in some
areas for trees.

This soil is suited to small grains and is poorly suited
to corn and soybeans. Droughtiness is a hazard,
especially for row crops, during extended dry periods.
Soil blowing is a severe hazard if this soil is cultivated.
Soil blowing can be controlled by windbreaks and
conservation tillage that leaves crop residue on the
surface. Conservation tillage also helps maintain or
increase the organic matter content of the soil and
conserves moisture.

This soil is suited to grasses and legumes for hay or
pasture. Overgrazing reduces plant density and
hardiness. Proper stocking rates and rotation grazing
help maintain plant density and hardiness. Grasses and
legumes effectively control soil blowing.

This soil is suited to trees. Seedling mortality is
moderate. Replanting may be necessary. Conserving soil
moisture helps seedlings survive.

The capability subclass is IVs; the woodland suitability
subclass is 3s.

ChC—Chelsea fine sand, 6 to 15 percent slopes.
This is a deep, excessively drained, moderately sloping
to strongly sloping soil. It is in elongated convex areas,
on small knolls, and in irregularly shaped areas. Areas
range from 2 to 50 acres in size but typically are about
20 acres.

Typically, the surface layer is very dark grayish brown
fine sand about 5 inches thick. The subsurface layer to a
depth of 37 inches is dark yellowish brown and yellowish
brown, loose fine sand. The underlying material to a
depth of 80 inches is yellowish brown, loose fine sand
that has thin horizontal bands of dark brown, very friable,
loamy fine sand. The cumulative thickness of these
bands is 5 inches. In a few places the surface layer has
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been completely eroded by wind or as much as 6 feet of
windblown sand has been deposited. In places the
surface layer is yellowish brown. In some places the dark
brown bands are cumulatively more than 6 inches thick,
or there are no bands. In other places the uppermost
band is below a depth of 48 inches, or it is at a depth of
20 to 24 inches. This soil is as much as 20 percent
coarse sand and fine grave! in a few places.

Included with this soil in mapping are long, narrow
areas where slopes are 15 to 20 percent. Small areas of
well drained Oakville, wet substratum, soils at the base
of sloping areas and in flat areas on ridgetops are also
included. These included areas make up about 10 to 15
percent of the map unit.

The permeability of this soil is rapid, and the available
water capacity is low. The organic matter content is low.
Surface runoff is medium. This soil has a very friable
surface layer that is easily tilled.

In some areas this soil is used for cultivated crops, in
some areas it is used for hay or pasture, and in many
areas it is used for trees.

This soil is suited to small grains and is poorly suited
to corn and soybeans. Droughtiness is a hazard,
especially for row crops, during extended dry periods.
Soil blowing is a severe hazard if this soil is cultivated.
Soil blowing can be controlled by windbreaks and
conservation tillage that leaves crop residue on the
surface. Conservation tillage also helps maintain or
increase the organic matter content of the soil and
conserves moisture.

This soil is suited to grasses and legumes for hay or
pasture. Overgrazing reduces plant density and
hardiness. Proper stocking rates and rotation grazing
help maintain plant density and hardiness. Grasses and
legumes effectively control soil blowing.

This soil is suited to trees. Seedling mortality is ,
moderate. Replanting may be necessary. Conserving soil
moisture helps seedlings survive.

The capability subclass is Vis; the woodland suitability
subclass is 3s.

Ck—Cohoctah fine sandy loam, occasionally
flooded. This is a deep, very poorly drained, nearly level
soil. It is in long, narrow slightly concave areas at the
base of sloping soils and in long, winding, narrow
depressional areas adjacent to other bottom land sails.
This soil is occasionally flooded for brief periods in
spring. Areas range from 2 to 80 acres in size but
typically are 20 acres.

Typically, the upper part of the surface layer is black
fine sandy loam about 9 inches thick, and the lower part
is black, mottled, fine sandy loam about 6 inches thick.
The underlying material to a depth of 60 inches is gray,
mottled, loamy fine sand and fine sandy loam. In a few
areas the surface layer is very high in organic matter
content, and in some places it is loamy fine sand. There
are a few areas that have a subsoil of clay loam, and in
some areas the underlying material is loam.
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Included with this soil in mapping are areas of
somewhat poorly drained soils on slightly convex rises.
Also included are a few small depressional areas of
undrained, very poorly drained soils that stay wet for
long periods of time. These included soils make up
about 8 to 12 percent of the map unit.

The permeability of this soil is moderately rapid, and
the available water capacity is moderate. The organic
matter content is high. Surface runoff is very slow. A
seasonal water table is at or near the surface. The soil has
a friable surface layer that is easy to till under proper
moisture conditions.

In some areas this soil is drained and used for
cultivated crops. In some areas it is used for pasture,
and in many areas it is used for trees.

If adequately drained, this soil is well suited to corn
and soybeans. Wetness is the main limitation, and
flooding affects the use and management of this soil.
Excess water can be removed by open ditches,
subsurface drains, or a combination of these.
Overdrainage may cause droughtiness. Intercepting
water that seeps from higher lying soils helps reduce
wetness in some areas. Prevention of flooding is difficult
and may not be feasible. Conservation practices such as
conservation tillage that leaves crop residue on the
surface help maintain or improve tilth and the organic
matter content of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. This soil must be drained to obtain high
yields of forage or pasture. The legume selection
depends on the degree of drainage. Overgrazing reduces
plant density and hardiness. Proper stocking rates and
rotation grazing help reduce surface compaction and
maintain good tilth and plant density.

This soil is suited to trees. The use of equipment is
severely limited, however, and seedling mortality, plant
competition, and the hazard of windthrow are severe.
Prolonged seasonal wetness hinders harvesting,
planting, and the survival of seedlings. Replanting may
be necessary. Trees are usually harvested during
extremely dry seasons or when the ground is frozen.
Species tolerant of wetness are best suited to this soil.
Seedlings survive and grow well if competing vegetation
is controlled by cutting, spraying, or girdling.

The capability subclass is lllw; the woodland suitability
subclass is 2w.

CnA—Conover loam, 0 to 1 percent slopes. This is
a deep, somewhat poorly drained, nearly level soil in
irregularly shaped areas. Areas range from 2 to 160
acres in size but typically are about 15 acres.

Typically, the surface layer is very dark grayish brown
foam about 9 inches thick. The subsoil is about 26
inches thick. The upper part is brown, mottled, firm clay
loam; the middle part is yellowish brown, mottled, firm
loam; and the lower part is grayish brown, mottled, firm
loam. The underlying material to a depth of 60 inches is
yellowish brown, mottled loam. In a few small areas the
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surface layer is fine sandy loam. In places, the surface
layer is black, and in a few places the underlying
material is stratified. In a few areas the depth to the
underlying material is more than 40 inches or less than
24 inches. In some places the upper part of the subsoil
is free of mottles.

Included with this soil in mapping are a few small
areas of very poorly drained Wolcott soils in depressions
and small areas of moderately well drained Montmorenci
soils in higher positions. The included soils make up
about 10 percent of the map unit.

The permeability of this soil is moderately slow, and
the available water capacity is high. The organic matter
content is moderate. Surface runoff is slow. This soil has
a water table at a depth of 1 to 2 feet in winter and
spring. It has a friable surface layer that is easy to till
under proper moisture conditions.

In most areas this soil is used for cultivated crops. In
some areas it is used for hay or pasture.

If adequately drained, this soil is well suited to corn,
soybeans, and small grains. Wetness is the main
limitation of this soil. Additional drainage is necessary in
many areas. Excess water can be removed by open
ditches, subsurface drains, or a combination of these
practices. Conservation practices such as conservation
tillage that leaves crop residue on the surface help
maintain or improve tilth and the organic matter content
of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. It must be drained for high yields for forage
or pasture. The legume selection depends on the degree
of drainage. Overgrazing reduces plant density and
hardiness. Proper stocking rates, rotation grazing, and
restricted use during wet periods help maintain good tilth
and plant density.

This soil is suited to trees. Plant competition is
moderate. Seedlings survive and grow well if competing
vegetation is controlled by cutting, spraying, or girdling.

The capability subclass is |lw; the woodland suitability
subclass is 30.

CsA—Crosier silt loam, 0 to 2 percent slopes. This
is a deep, somewhat poorly drained, nearly level soil in
irregularly shaped areas. Areas range from 2 to over 400
acres in size but typically are about 40 acres.

Typically, the surface layer is dark grayish brown silt
loam about 9 inches thick. The subsurface layer is light
brownish gray, mottled silt loam about 2 inches thick.
The subsoil is about 27 inches thick. The upper part is
yellowish brown, mottled, friable silt loam; the middle
part is grayish brown, mottled, firm loam; and the lower
part is light brownish gray, mottled, firm clay loam. The
underlying material to a depth of 60 inches is yellowish
brown, mottled loam. In places the surface layer is loamy
sand, and in some places the surface layer is very dark
gray. In some areas the upper part of the solum is loam,
fine sandy loam, or sandy clay loam outwash material,
and in a few areas the lower part of the subsoil is
stratified loam, sandy loam, or loamy sand.
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Included with this soil in mapping are a few small
areas of well drained Riddles soils on slightly convex
rises. In some map units, small slightly concave areas of
very poorly drained Wolcott soils are also included.
These included soils make up about 8 to 10 percent of
the map unit.

The permeability of this soil is moderately slow, and
the available water capacity is high. The organic matter
content is low. Surface runoff is slow. This soil has a
water table at a depth of 1 to 3 feet in winter and spring.
It has a friable surface layer that is easy to till under
proper moisture conditions.

In most areas this soil is used for cultivated crops. In
some areas it is used for hay, pasture, or trees.

This soil is well suited to corn, soybeans, and small
grains. Wetness is the main limitation of this soil.
Additional drainage is necessary in many areas. Excess
water can be removed by open ditches, subsurface
drains, or a combination of these. Conservation practices
such as conservation tillage that leaves crop residue on
the surface help maintain or improve tilth and the
organic matter content of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. It must be drained for high yields of forage or
pasture. The legume selection depends on the degree of
drainage. Overgrazing reduces plant density and
hardiness. Proper stocking rates, rotation grazing, and
restricted use during wet periods help maintain good tilth
and plant density.

This soil is suited to trees. Plant competition is
moderate. Seedlings survive and grow well if competing
vegetation is controlled by cutting, spraying, or girdling.

The capability subclass is liw; the woodland suitability
subclass is 30.

Dc—Darroch silt loam. This is a deep, somewhat
poorly drained, nearly level soil in large slightly convex
areas. Areas range from 2 to 40 acres in size but
typically are about 10 acres.

Typically, the surface layer is very dark grayish brown
silt loam about 10 inches thick. The subsoil is about 28
inches thick. The upper part is brown, mottled, friable silt
loam; the upper middle part is grayish brown, mottled,
firm silt loam; the lower middle part is grayish brown,
mottled, firm clay loam; and the lower part is gray,
mottled, friable fine sandy loam. The underlying material
to a depth of 44 inches is light brownish gray, mottled
fine sandy loam. Below that, to a depth of 60 inches, is
grayish brown, mottled, stratified fine sandy loam and
loamy sand. In a few areas the surface layer is less than
10 inches thick. In some areas the surface layer is dark
grayish brown. In some areas there is loam till at a depth
of 40 to 60 inches. In some places the underlying
material is at a depth of more than 42 inches.

Included with this soil in mapping are small areas of
very poorly drained Rensselaer soils in depressions and
small areas of weil drained Martinsville soils and
moderately well drained Foresman soils on slight rises.
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These included soils make up 10 to 15 percent of the
map unit.

The permeability of this soil is moderately slow, and
the available water capacity is high. The organic matter
content is moderate. Surface runoff is slow. This soil has
a water table at a depth of 1 to 3 feet in winter and
spring. It has a friable surface layer that is easy to till
under proper moisture conditions.

In most areas this soil is used for cultivated crops. In
some areas it is used for hay or pasture.

If adequately drained, this soil is well suited to corn,
soybeans, and small grains. Wetness is the main
limitation. Excess water can be removed by open
ditches, subsurface drains, or a combination of these.
Conservation practices, such as conservation tillage that
leaves crop residue on the surface, help maintain or
improve tilth and the organic matter content of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. This soil must be drained for high yields of
forage or pasture. The fegume selection depends on the
degree of drainage. Overgrazing reduces plant density
and hardiness. Proper stocking rates, rotation grazing,
and restricted use during wet periods help maintain good
tilth and plant density.

The suitability of this soil for trees has not been
determined because of the lack of satisfactory stands for
site index studies. There are very few trees on this soil
because it formed under prairie grasses and small
shrubs.

The capability subclass is llw; a woodland suitability
subclass was not assigned.

EIA—Elliott silt loam, 0 to 2 percent slopes. This is
a deep, somewhat poorly drained, nearly level soil in
irregularly shaped areas. Areas range from 3 to 80 acres
in size but typically are about 15 acres.

Typically, the surface layer is very dark gray silt loam
about 9 inches thick. The subsurface layer is dark brown
silty clay loam about 6 inches thick. The subsoil is about
20 inches thick. It is brown, mottled, firm silty clay in the
upper part and yellowish brown, mottied, firm silty clay
loam in the lower part. The underlying material to a
depth of 60 inches is grayish brown, mottled silty clay
loam. In a few slightly convex areas the surface layer is
less than 8 inches thick. In places, the depth to the
underlying material is more than 40 inches, and in some
places clay films along the vertical cracks extend to a
depth of 70 inches.

Included with this soil in mapping are a few small
areas of poorly drained Pella, till substratum, soils in
small depressions. Also included are small areas of
moderately well drained Varna soils on slightly convex
rises. The included soils make up 10 to 15 percent of
the map unit.

The permeability of this soil is moderately slow, and
the available water capacity is high. The organic matter
content is high. Surface runoff is slow. This soil has a
water table at a depth of 1 to 3 feet in winter and spring.
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It has a friable surface layer that is easy to till under
proper moisture conditions.

In most areas this soil is used for cultivated crops. If
adequately drained, this soil is well suited to corn,
soybeans, and small grains. Wetness is the main
limitation of this soil. Additional drainage is necessary in
many areas. Excess water can be removed by open
ditches, subsurface drains, or a combination of these
practices. Conservation practices such as conservation
tillage that leaves crop residue on the surface help
maintain or improve tilth and the organic matter content
of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. It must be drained for high yields of forage or
pasture. The legume selection depends on the degree of
drainage. Overgrazing reduces plant density and
hardiness. Proper stocking rates, rotation grazing, and
restricted use during wet periods help reduce surface
compaction and maintain good tilth and plant density.

The suitability of this soil for trees has not been
determined because of the lack of satisfactory stands for
site index studies. There are very few trees on this soil
because it formed under prairie grasses and small
shrubs.

The capability subclass is |lw; a woodland suitability
subclass was not assigned.

FoA-——Foresman silt loam, 0 to 2 percent slopes.
This is a deep, moderately well drained, nearly leve! soil.
Itis in irregularly shaped slightly convex areas. Areas
range from 3 to 25 acres in size but typically are about
15 acres.

Typically, the surface layer is very dark grayish brown
silt loam about 10 inches thick. The subsoil is about 19
inches thick. The upper part is yellowish brown, friable
silt loam. Below that, yellowish brown, firm silty clay loam
overlies brown, mottled, firm silty clay loam. The lower
part is grayish brown, mottled, friable fine sandy loam.
The underlying material to a depth of 49 inches is light
brownish gray, mottled loamy fine sand. To a depth of
60 inches, it is gray, mottied fine sand that has thin
- strata of sandy loam. In places the surface layer is dark
grayish brown and is less than 10 inches thick. In places
the underlying material is loam till, and in places the
slope is more than 2 percent.

Included with this soil in mapping are small areas of
somewhat poorly drained Darroch soils in slight
depressions. The included soils make up about 8
percent of this map unit.

Permeability of this soil is moderate, and the available
water capacity is high. The organic matter content is
moderate. Surface runoff is slow. This soil has a water
table at a depth of 3 to 6 feet in winter and spring. It has
a friable surface layer that is easy to till under proper
moisture conditions.

In most areas this soil is used for cultivated crops. In
some areas it is used for hay or pasture.

This soil is well suited to corn, soybeans, and small
grains. Conservation practices such as conservation
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tillage that leaves crop residue on the surface help
maintain or improve tilth and the organic matter content
of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. Overgrazing reduces plant density and
hardiness. Proper stocking rates, rotation grazing, and
restricted use during wet periods help reduce surface
compaction and maintain good tilth and plant density.

The suitability of this soil for trees has not been
determined because of the lack of satisfactory stands for
site index studies. There are few trees on this soil
because it formed under prairie grasses and small
shrubs.

The capability class is |; a woodland suitability
subclass was not assigned.

Gf—Gilford fine sandy loam. This is a deep, very
poorly drained, nearly level and depressional soil. It is
frequently ponded by surface runoff from adjacent areas
(fig. 5). Areas range from 2 to more than 1,000 acres in
size. Typically, the large areas are about 800 acres in
size, and the small irregularly shaped areas are about 40
acres.

Typically, the upper part of the surface layer is black
fine sandy loam about 10 inches thick, and the lower
part is black, mottled fine sandy loam about 4 inches
thick. The subsoil is about 21 inches thick. The upper
part is dark gray, mottled, friable fine sandy loam; the
middle part is gray, mottled, friable sandy clay loam; and
the lower part is light gray, mottled, friable fine sandy
loam. The underlying material is light gray, mottled fine
sand and mottled light gray and yellowish brown fine
sand to a depth of 50 inches and light gray, mottled fine
sand to a depth of 60 inches. In some places the
surface layer is 8 to 10 inches thick, and in some places
it is thicker, mainly in depressions. In places the surface
layer is loamy fine sand, or the subsoil is stratified loamy
fine sand and fine sandy loam. In some places, loam till
is below a depth of 35 inches.

Included with this soil in mapping are small slightly
convex areas of somewhat poorly drained Seafield soils
and a few areas of Gilford, limestone substratum, soils.
Small undrained areas of very poorly drained soils in the
lowest part of depressions are also included. The
included soils make up 10 to 12 percent of the map unit.

The permeability of this soil is moderately rapid in the
surface layer and subsoil and rapid in the underlying
material. The available water capacity is moderate, and
the organic matter content is moderate. Surface runoff is
very slow. This soil has a friable surface layer that is
easy to till under proper moisture conditions. It has a
water table at or above the surface in winter and spring.
Some depressional areas are ponded early in spring.

In most areas, this soil is drained and is used for
cultivated crops. In some areas, it is used for hay,
pasture, or trees.

If adequately drained, this soil is well suited to corn,
soybeans, and smal! grains. Wetness is the main
limitation. Soil blowing also affects the use and
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Figure 5.—Water ponded on Gilford fine sandy loam. Wind quickly dries the surface of Seafield fine sandy loam and Chelsea fine
sand, 2 to 6 percent slopes, (in the background) and causes soil blowing.

management of this soil. Excess water can be removed
by open ditches, subsurface drains, surface drains, or a
combination of these. Overdrainage can cause
droughtiness. Soil blowing can be controlied by
windbreaks or by conservation tillage that leaves crop
residue on the surface. Conservation tillage also helps
maintain or increase the organic matter content of the
soil.

This soil is well suited to grasses and legumes for hay
or pasture. This soil must be drained to obtain high
yields of forage or pasture. The legume selection
depends on the degree of drainage. Overgrazing reduces
plant density and hardiness. Proper stocking rates and
rotation grazing help maintain plant density and
hardiness. Grasses and legumes effectively control soil
blowing.

This soil is poorly suited to trees. The use of
equipment is severely restricted. Also, seedling mortality,
the windthrow hazard, and plant competition are severe.
Prolonged seasonal wetness hinders planting and
harvesting. Replanting may be necessary. Trees are
usually harvested when the soil is dry or frozen. Species
of trees that are tolerant of wetness are best suited to

this soil. Seedlings survive and grow well if competing
vegetation is controlled by cutting, spraying, or girdling.

The capability subclass is llw; the woodland suitability
subclass is 4w.

Gv—Gilford fine sandy loam, limestone
substratum. This is a deep, very poorly drained, nearly
level or depressional soil. It is in large areas and smaller,
irregularly shaped areas. This soil is frequently ponded
by surface runoff from adjacent areas. Areas range from
10 to 100 acres in size but are typically about 40 acres.

Typically, the surface layer is black fine sandy loam
about 10 inches thick. The subsoil is about 32 inches
thick. The upper part is dark gray, mottled, friable fine
sandy loam; the middle part is gray, friable fine sandy
loam; and the lower part is light gray, friable fine sandy
loam that has thin strata of loam, sandy loam, and
gravelly sandy loam. Limestone bedrock is at a depth of
42 inches. In a few places the surface layer is more than
10 inches thick and in places there is 25 to 30 inches of
fine sandy loam over fine sand. In some places there is
loam till over the bedrock, or there is loose, partially
weathered rock between the soil and the bedrock.
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Included with this soil in mapping are a few areas of
moderately well drained Seafield Variant soils on slight
rises. Also included are a few areas that have bedrock at
a depth of 24 to 40 inches. The included areas make up
10 to 15 percent of the map unit.

The permeability of this soil is moderately rapid, and
the available water capacity is moderate. The organic
matter content is moderate. Surface runoff is very slow.
This soil has a water table at or above the surface in
winter and spring. Some depressional areas are ponded
early in spring. This soil has a friable surface layer that is
easy to till under proper moisture conditions.

In most areas this soil is drained and is used for
cultivated crops. In some areas it is used for hay,
pasture, or trees.

If adequately drained, this soil is well suited to corn,
soybeans, and small grains. Wetness is the main
limitation, and soil blowing affects the use and
management of this soil. Additional drainage is
necessary in some areas. Excess water can be removed
by open ditches, subsurface drains, surface drains, or a
combination of these. Excess drainage may cause
droughtiness. In some places it is difficult or impractical
to install subsurface drains at the grade and depth
required. Soil blowing can be controlled by windbreaks or
conservation tillage that leaves crop residue on the
surface. Conservation tillage also helps maintain tilth and
the organic matter content of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. Drainage is needed for high yields of forage
or pasture. The legume selection depends on the degree
of drainage. Overgrazing reduces plant density and
hardiness. Proper stocking rates and rotation grazing
help maintain plant density and hardiness. Grasses and
legumes effectively control soil blowing.

This soil is poorly suited to trees. The use of
equipment is severely limited, seedling mortality is high,
windthrow is a severe hazard, and plant competition is
severe. Prolonged seasonal wetness hinders harvesting
and the planting and survival of seedlings. Replanting
may be necessary. Trees are usually harvested during
extremely dry seasons or when the ground is frozen.
Species tolerant of wetness are best suited to this soil.
Seedlings survive and grow well if competing vegetation
is controlled by cutting, spraying, or girdling.

The capability subclass is llw; the woodland suitability
subclass is 4w.

MaA—Martinsville silt loam, 0 to 2 percent slopes.
This is a deep, well drained, nearly level soil in broad,
slightly convex areas. It is also in irregularly shaped
areas intermingled with areas of somewhat poorly
drained soils. Areas range from 3 to 200 acres in size
but typically are about 30 acres.

Typically, the surface layer is dark grayish brown silt
loam about 9 inches thick. The subsoil is about 40
inches thick. The upper part is brown, firm silt loam and
silty clay loam, and the lower part is brown, friable sandy
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loam. The underlying material to a depth of 60 inches is
yellowish brown silt loam with thin strata of loamy fine
sand, fine sand, and sandy loam. In some places the
surface layer is very dark grayish brown loam or gravelly
loam. In some places the subsoil is gravelly clay loam. In
a few places the slope is more than 2 percent, and the
underlying material is loam till.

Included with this soil in mapping are areas of well
drained Alvin soils that have more sand than the
Martinsville soils and are on slightly higher lying ridges
and knolls. A few slightly concave areas of somewhat
poorly drained Whitaker soils are also included. The
included soils make up 10 to 15 percent of the map unit.

The permeability is moderate, and the available water
capacity is high. The organic matter content is moderate.
Surface runoff is slow. This soil has a friable surface
layer that is easy to till under proper moisture conditions.

This soil is used mostly for cultivated crops. In some
areas it is used for hay or pasture, and in a few areas it
is used as woodland.

This soil is well suited to corn, soybeans, and small
grains. Conservation practices such as conservation
tillage that leaves crop residue on the surface help
improve or maintain the tilth and organic matter content
of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. Overgrazing reduces plant density and
hardiness. Proper stocking rates, rotation grazing, and
restricted use during wet periods help reduce surface
compaction and maintain good tilth and plant density.

This soil is well suited to trees. The hazard of plant
competition is moderate. Seedlings survive and grow
well if competing vegetation is controlled by cutting,
spraying, or girdling.

The capability class is |; the woodland suitability
subclass is lo.

MaB2—Martinsville silt loam, 2 to 8 percent slopes,
eroded. This is a deep, well drained, gently sloping and
moderately sloping soil on small knolls and on side
slopes of natural drainageways. Areas range from 3 to
80 acres in size but typically are 10 acres.

Typically, the surface layer is dark brown silt l[oam
about 8 inches thick. The subsoil is about 45 inches
thick. The upper part is brown, firm clay loam; the upper
middle part is strong brown, firm clay loam; the lower
middle part is strong brown, friable sandy loam; and the
lower part is dark yellowish brown, friable sandy loam or
gravelly sandy clay loam. The underlying material to a
depth of 60 inches is brown or dark brown, stratified
sandy clay loam and gravelly sandy clay loam. In places
the surface layer is gravelly loam, or the underlying
material is loam till. In some places there is gravelly
sand in the lower part of the profile. There are also
places where slopes are more than 8 percent or less
than 2 percent.

Included with this soil in mapping are small, flat areas
of somewhat poorly drained Whitaker soils and small
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areas of very poorly drained Rensselaer soils in
depressions. These included soils make up about 10 to
12 percent of the map unit.

The permeability of this soil is moderate, and the
available water capacity is high. The organic matter
content is moderate. Surface runoff is medium. This soil
has a friable surface layer that is easy to till under proper
moisture conditions.

This soil is well suited to corn, soybeans, and small
grains. Erosion affects the use and management of this
sail. Erosion can be controlled by crop rotation, contour
farming, grassed waterways, or a combination of these.
Conservation tillage that leaves crop residue on the
surface also helps control erosion and helps maintain or
improve tilth and the organic matter content of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. Overgrazing reduces plant density and
hardiness. Proper stocking rates, rotation grazing, and
restricted use during wet periods help reduce surface
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compaction and maintain good tilth and plant density.
Grasses and legumes effectively control erosion.

This soil is well suited to trees. It is limited to a
moderate degree by plant competition. Seedlings survive
and grow well if competing vegetation is controlled by
cutting, spraying, or girdling.

The capability subclass is lle; and the woodland
suitability subclass is 10.

Mb—Maumee loamy fine sand. This is a deep, very
poorly drained, nearly level or depressional soil. It is in
large uniform areas and small, irregularly shaped
concave areas that are intermingled with areas of lighter
colored soils (fig. 6). This soil is frequently ponded by
surface runoff from adjacent areas. Areas range from 3
to over 1,000 acres in size. Typically, the large areas are
about 700 acres in size, and the small irregularly shaped
areas are about 80 acres.

Figure 6.—Areas of Maumee loamy fine sand are commonly intermingled with areas of Chelsea fine sand, 6 to 15 percent slopes,
the lighter colored soils.
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Typically, the surface layer is black loamy fine sand
about 9 inches thick. The subsurface layer is black,
mottled loamy fine sand about 10 inches thick. The
underlying material is gray, mottled fine sand to a depth
of 28 inches and is yellowish brown, mottled fine sand to
a depth of 80 inches. In places the surface layer is 8 to
14 inches thick. In some areas the surface layer is fine
sandy loam. In some places, the subsurface layer has
alternating black and dark gray layers that are 1/2 inch
to 2 inches thick.

Included with this soil in mapping are small slightly
convex areas of lighter colored, somewhat poorly
drained Morocco soils and more mucky Ackerman soils
that stay wet for long periods of time. Also included are
a few areas of Gilford, limestone substratum, soils. The
included soils make up 8 to 12 percent of the map unit.

The permeability of this soil is rapid, and the available
water capacity is low. The organic matter content is
moderate. Surface runoff is very slow. This soil has a
water table at or above the surface in winter and spring.
Some depressional areas are ponded early in spring.
This soil has a very friable surface layer that is easy to
till under proper moisture conditions.

In many areas this soil is drained. In most areas this
soil is used for cultivated crops. In a few areas it is used
for mint, hay, or pasture, and in a few small areas it is
used for trees.

If adequately drained, this soil is well suited to corn,
soybeans, small grains, and mint. Wetness is the main
limitation, and soil blowing affects the use and
management of this soil. Drainage is necessary in many
areas, especially small isolated areas. Excess water can
be removed by open ditches, subsurface drains, surface
drains, pumping, or a combination of these.
Overdrainage may cause droughtiness. Soil blowing can
be controlled by windbreaks, proper use of crop residue,
conservation tillage, or a combination of these.
Conservation tillage that leaves crop residue on the
surface helps maintain or increase the organic matter
content of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. Drainage is needed for high yields of forage
or pasture. The legume selection depends on the degree
of drainage. Overgrazing reduces plant density and
hardiness. Proper stocking rates and rotation grazing
help maintain plant density and hardiness. Grasses and
legumes effectively control soil blowing.

This soil is poorly suited to trees. The use of
equipment is severely limited, and windthrow is a severe
hazard. Prolonged seasonal wetness hinders harvesting
and the planting of seedlings. Trees are usually
harvested during extremely dry seasons or when the
ground is frozen. Species tolerant of wetness are best
suited to this soil.

The capability subclass is Illw; the woodiand suitability
subclass is 4w.

MoA—Montmorenci loam, 0 to 2 percent slopes.
This is a deep, moderately well drained, nearly level soil
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in irregularly shaped slightly convex areas. Areas range
from 2 to 30 acres in size but typically are about 10
acres.

Typically, the surface layer is very dark gray loam
about 9 inches thick. The subsoil is about 31 inches
thick. The upper part is brown, friable loam; the upper
middle part is brown, firm clay loam; the lower middle
part is yellowish brown, mottled, firm clay loam; and the
lower part is brown, firm loam. The underlying material to
a depth of 60 inches is yellowish brown loam. In places
the surface layer is 12 inches thick. In a few places the
underlying material is clay loam and may be stratified. In
a few places the depth to the underlying material is more
than 40 inches, and in a few areas it is less than 24
inches.

Included with this soif in mapping are well drained
Octagon soils in more strongly sloping, slightly higher
areas. The included soils make up 8 to 12 percent of the
map unit.

Permeability of this soil is moderately slow, and the
available water capacity is high. The organic matter
content is moderate. Surface runoff is slow. This soil has
a water table that is at a depth of 3 to 6 feet in winter
and spring. It has a friable surface layer that is easy to
till under proper moisture conditions.

In most areas this soil is used for cultivated crops. In
some areas it is used for hay and pasture.

This soil is well suited to corn, soybeans, and small
grains. Conservation practices such as conservation
tillage that leaves crop residue on the surface help
maintain or improve tilth and the organic matter content
of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. Overgrazing reduces plant density and
hardiness. Proper stocking rates, rotation grazing, and
restricted use during wet periods help reduce surface
compaction and maintain good tilth and plant density.

The suitability of this soil for trees has not been
determined because of the lack of satisfactory stands for
site index studies. There are very few trees on this soil
because it formed under prairie grasses and small
shrubs.

The capability class is |; a woodland suitability
subclass was not assigned.

Mr—Morocco fine sand. This is a deep, somewhat
poorly drained, nearly level soil in irregularly shaped
areas. Areas range from 3 to 40 acres in size but
typically are about 15 acres.

Typically, the surface layer is very dark grayish brown
fine sand about 9 inches thick. The subsoil is about 22
inches thick. The upper part is yellowish brown, mottled,
loose fine sand; the lower part is light gray, mottled,
loose fine sand. The underlying material to a depth of 60
inches is grayish brown, mottled fine sand. In places the
soil is slightly acid, in places the surface layer is brown
or black, in some areas there is a thin layer of sandy
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loam or sandy clay loam in the subsoil, and in a few
places there is loam till above a depth of 60 inches.

Included with this soil in mapping are a few small
areas of moderately well drained Brems soils and well
drained Oakville, wet substratum, soils on slightly convex
rises. Some small slightly concave areas of very poorly
drained Maumee soils are also included. The included
soils make up 8 to 12 percent of the map unit.

The permeability of this soil is rapid, and the available
water capacity is low. The organic matter content is low.
Surface runoff is very slow. This soil has a water table
that is at a depth of 1 to 2 feet. It has a very friable
surface layer that is easily tilted.

This soil is used mainly for corn, soybeans, and wheat,
and in some areas it is used for hay, pasture, or trees.

If adequately drained, this soil is suited to corn,
soybeans, and small grains. Wetness is the main
limitation, and soil blowing is a hazard if this soil is
cultivated. Droughtiness is a hazard, especially for row
crops, during extended dry periods. Excess water can be
removed by open ditches, subsurface drains, or a
combination of these. Overdrainage may cause
droughtiness. Soil blowing can be controlled by the use
of windbreaks and conservation tillage that leaves crop
residue on the surface. Conservation tillage helps
maintain or increase the organic matter content of the
soil.

This soil is suited to grasses and legumes for hay or
pasture. This soil must be drained to obtain high yields
of forage or pasture. The legume selection depends on
the degree of drainage. Overgrazing reduces plant
density and hardiness. Proper stocking rates and rotation
grazing help maintain plant density and hardiness.
Grasses and legumes effectively control soil blowing.

This soil is suited to trees. Seedling mortality is severe.
Replanting may be necessary. Plant competition is
moderate. Seedlings survive and grow well if competing
vegetation is controlled by cutting, spraying, or girdling.

The capability subclass is IVs; the woodland suitability
subclass is 30.

MuA—Mundelein silt loam, 0 to 2 percent slopes.
This is a deep, somewhat poorly drained, nearly level
soil in small irregularly shaped areas. Areas range from 3
to 160 acres in size but typically are 20 acres.

Typically, the surface layer and subsurface layer are
very dark silt loam. They have a combined thickness of
about 15 inches. The subsoil is about 24 inches thick.
The upper part is brown, mottled, firm silty clay loam; the
middle part is grayish brown, mottled, firm silt loam; and
the lower part is light gray, mottled, friable silt loam. The
underlying material to a depth of 60 inches is light gray,
stratified silt loam and silt. In places, the subsoil is clay
loam. In a few small areas on slightly convex rises there
are no mottles in the upper part of the subsoil.

Included with this soil in mapping are a few small
depressional areas of poorly drained Pella soils that
make up about 10 percent of the map unit.
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The permeability of this soil is moderately siow, and
the available water capacity is high. The organic matter
content is moderate. Surface runoff is slow. This soil has
a water table at a depth of 1 to 3 feet in winter and
spring. It has a friable surface layer that is easy to till
under proper moisture conditions.

In most areas this soil is used for cultivated crops. In a
few areas it is used for hay or pasture.

If adequately drained, this soil is well suited to corn,
soybeans, and small grains. Wetness is the main
limitation of this soil. Additional drainage is necessary in
many areas. Excess water can be removed by open
ditches, subsurface drains, or a combination of these.
Conservation practices such as conservation tillage that
leaves crop residue on the surface help maintain or
improve tilth and the organic matter content ot the soil.

This soil is well suited to grasses and legumes for hay
or pasture. Drainage is necessary, however, for high
yields. The legume selection depends on the degree of
drainage. Overgrazing reduces plant density and
hardiness. Proper stocking rates, rotation grazing, and
restricted use during wet periods reduce surface
compaction and maintain good tilth and plant density.

The suitability of this soil for trees has not been
determined because of the lack of satisfactory stands for
site index studies. There are very few trees on this soil
because it formed under prairie grasses and small
shrubs.

The capability class is I; a woodland suitability
subclass was not assigned.

Mw—Muskego muck. This is a very deep, very poorly
drained, nearly level and depressional soil. It is mainly in
irregularly shaped areas. Some areas are circular, and
some are elongated. This soil is in small depressional
areas and natural drainageways and is frequently
ponded by surface runoff from adjacent areas. Areas
range from 2 to 80 acres in size but typically are about 5
acres.

Typically, the surface layer is black muck about 9
inches thick. The organic layers are black, very friable
muck to a depth of about 28 inches. The underlying
material is dark gray and olive gray, mottled, friable
sedimentary peat to a depth of 60 inches. In a few areas
this soil has a thin layer of fibrous material, including
wood and sedges, below a depth of 16 inches. In places,
the muck is less than 16 inches deep, or it is more than
50 inches deep and there is no sedimentary peat. In
some places marl is at a depth of 10 to 50 inches. In
some areas, at the outer edge of the map unit, the muck
and sedimentary peat are less than 51 inches deep.
There are scattered iron concretions, up to 4 inches in
diameter, in some areas. Many of these concretions are
on the surface.

Included with this soil in mapping are small narrow
areas of very poorly drained Maumee soils, which
developed in mineral material, in slightly higher positions.
Also included are a few undrained soils that are in lower
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positions. The included soils make up 10 to 15 percent
of the map unit.

The permeability of this soil is moderate in the upper
part of the profile and slow in the lower part. The
available water capacity is high, and the organic matter
content is very high. Surface runoff is very slow. This soil
has a water table at or above the surface in winter and
spring. Many areas are ponded early in spring. This soil
has a very friable surface layer that is very easy to {ill
under proper moisture conditions.

In most areas this soil is drained and used for
cultivated crops. In a few areas it has been developed
for wetland wildlife, and in a few areas it is abandoned
cropland.

If adequately drained, this soil is well suited to corn
and soybeans. Wetness is the main limitation, and soil
blowing affects the use and management of this soil.
Additional drainage is necessary in many areas. Excess
water can be removed by open ditches, subsurface
drains, pumping, or a combination of these. Subsidence
and unstable soil material can cause subsurface drains
to settle and move out of line. Intense cultivation over a
period of many years causes substantial decomposition
of the organic matter. In many areas this decomposition
exposes the sedimentary peat. If this peat is worked and
brought to the surface, it dries quickly and then absorbs
water very slowly. Working the peat causes the
formation of very firm clods on the surface, which make
it difficult to prepare a good seedbed. Soil blowing can
be controlled by windbreaks and conservation tillage that
leaves crop residue on the surface.

This soil is well suited to grasses and legumes for hay.
It is poorly suited to pasture. This soil must be drained to
obtain high yields of hay. The legume selection depends
on the degree of drainage. Grasses and legumes
effectively control soil blowing.

This soil is poorly suited to trees. The use of
equipment is severely limited and plant competition is
severe. Seedling mortality is high, and windthrow is a
severe hazard. Prolonged seasonal wetness hinders
harvesting, planting, and the survival of seedlings.
Replanting may be necessary. Trees are usually
harvested when the ground is frozen. Species tolerant of
wetness and those that have a fibrous root system are
best suited to this soil. Seedlings survive and grow well if
competing vegetation is controlled.

The capabijlity subclass is IVw; the woodland suitability
subclass is 4w.

OaA—Oakville fine sand, wet substratum, 0 to 3
percent slopes. This is a deep, well drained, nearly level
or gently sloping soil in slightly convex areas that are
irregularly shaped. Many areas are at the base of gently
sloping sand ridges. Areas range from 3 to 25 acres in size
but typically are about 5 acres.

Typically, the surface layer is dark brown fine sand
about 9 inches thick. The subsoil is about 29 inches
thick. The upper part is brown, loose fine sand, and the
lower part is yellowish brown, loose fine sand. The upper
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part of the underlying material to a depth of 48 inches is
brownish yellow fine sand. it is fine sand with bright-
colored mottles to a depth of 60 inches. In places the
subsoil and the underlying material are mottled, or there
is a thin layer of sandy loam in the subsoil. In a few
places there are strong brown bands of loamy sand in
the underlying material.

Included with this soil in mapping are a few areas of
somewhat poorly drained Morocco soils in lower
positions. The included soils make up about 5 percent of
this map unit.

The permeability of this soil is very rapid, and the
available water capacity is low. The organic matter
content is very low. Surface runoff is very slow. This soil
has a water table at a depth of 4 to 6 feet in winter and
sl;lnricr;g. It has a very friable surface layer that is easily
tilled.

In most areas this soil is used for cultivated crops. In a
few areas it is used for hay or pasture, and in some
areas it is used for trees.

This soil is suited to small grains and is poorly suited
to corn and soybeans. Droughtiness is a hazard,
especially for row crops, during extended dry periods.
Soil blowing is a severe hazard if these soils are
cultivated. Soil blowing can be controlled by windbreaks
and conservation tillage that leaves crop residue on the
surface. Conservation tillage helps maintain or increase
the organic matter content and conserves moisture.

This soil is suited to grasses and legumes for hay or
pasture. Overgrazing reduces plant density and
hardiness. Proper stocking rates and rotation grazing
help maintain plant density and hardiness. Grasses and
legumes effectively control soil blowing.

This soil is suited to trees. Seedling mortality is severe.
Replanting may be necessary. Conserving soil moisture
helps seedlings survive.

The capability subclass is IVs; the woodland suitability
subclass is 3s.

OcB—0Octagon silt loam, 2 to 6 percent slopes.
This is a deep, well drained, gently sloping soil in
irregularly shaped areas and on small knolls. Areas
range from 2 to 40 acres in size but typically are about
10 acres.

Typically, the surface layer is very dark grayish brown
silt loam about 8 inches thick. The subsoil is about 29
inches thick. The upper part is brown, friable silt loam;
the middle part is brown, yellowish brown, and dark
yellowish brown, firm clay loam; and the lower part is
yellowish brown, firm loam. The underlying material to a
depth of 60 inches is yellowish brown loam. In places
the surface layer is loam, and in a few areas it is dark
grayish brown. In a few places there is as much as 30
inches of loamy outwash material over the loam till. In
some places the slope is less than 2 percent and there
are mottles below a depth of 25 inches. In a few places
the depth to free carbonates is more than 42 inches.
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Included with this soil in mapping are areas of
moderately well drained Montmorenci soils and
somewhat poorly drained Conover soils in lower
positions on the landscape. These included soils make
up 10 to 15 percent of the map unit.

The permeability of this soil is moderate, and the
available water capacity is high. The organic matter
content is moderate. Surface runoff is medium. This soil
has a friable surface layer that is easy to till under proper
moisture conditions.

In most areas this soil is used for cultivated crops. In
some areas it is used for pasture.

This soil is well suited to corn, soybeans, and small
grains. Erosion affects the use and management of this
soil. Erosion can be controlled by crop rotation,
conservation tillage, contour farming, grassed waterways,
or a combination of these. Conservation tillage that
leaves crop residue on the surface helps maintain or
improve tilth and the organic matter content of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. Overgrazing reduces plant density and
hardiness. Proper stocking rates, rotation grazing, and
restricted use during wet periods help reduce surface
compaction and maintain good tilth and plant density.
Grasses and legumes effectively control erosion.

The suitability of this soil for trees has not been
determined because of the lack of satisfactory stands for
site index studies. There are very few trees on this soil
because it formed under prairie grasses and small
shrubs.

The capability subclass is lle; a woodland suitability
subclass was not assigned.

OcC2—O0ctagon silt loam, 6 to 12 percent slopes,
eroded. This is a deep, well drained, moderately sloping
soil on narrow ridges, on small knolls, and adjacent to
drainageways. Areas range from 3 to 20 acres in size but
typically are about 10 acres.

Typically, the surface layer is very dark grayish brown
silt loam about 9 inches thick. The subsoil is about 29
inches thick. The upper part is yellowish brown, friable
loam, and the lower part is yellowish brown, firm clay
loam. The underlying material to a depth to 60 inches is
yellowish brown loam. in places the surface layer is
loam, and in some areas it is dark grayish brown. In a
few places the surface layer is severely eroded and is
brown or yellowish brown. In a few areas the depth to
free carbonates is more than 42 inches.

Included with this soil in mapping are moderately well
drained Montmorenci soils in lower areas and on
ridgetops and somewhat poorly drained Conover soils in
flat areas. Also included are areas adjacent to
drainageways where slopes are 12 to 20 percent. These
included areas make up 10 to 15 percent of the map
unit.

The permeability of this soil is moderate, and the
available water capacity is high. The organic matter
content is moderate. Surface runoff is medium. This soil
has a friable surface layer that is easy to till under proper
moisture conditions.
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In most areas this soil is used for cultivated crops. In
some areas it is used for pasture.

This soil is suited to corn, soybeans, and small grains.
Erosion affects the use and management of this soil.
Erosion can be controlled by crop rotation, contour
farming, grassed waterways, or a combination of these.
Conservation tillage that leaves crop residue on the
surface helps maintain or improve tilth and the organic
matter content of the soil.

This soil is well suited to grasses and legumes for hay
and pasture, Overgrazing reduces plant density and
hardiness. Proper stocking rates, rotation grazing, and
restricted use during wet periods reduce surface
compaction and maintain good tilth and plant density.
Grasses and legumes effectively control erosion.

The suitability of this soil for trees has not been
determined because of the lack of satisfactory stands for
site index studies. There are very few trees on this soil
because it formed under prairie grasses and small
shrubs.

The capability subclass is llle; a woodland suitability
subclass was not assigned.

OeA—Odell loam, 0 to 1 percent slopes. This is a
deep, somewhat poorly drained, nearly level soil in
slightly convex, irregularly shaped areas. Areas of this
soil range from 2 to 60 acres in size but typically are
about 15 acres.

Typically, the upper part of the surface layer is black
loam about 10 inches thick, and the lower part is black
loam about 3 inches thick. The subsoil is about 29
inches thick. The upper part is brown, mottled, firm ioam;
the middle part is yellowish brown, mottled, firm clay
loam; and the lower part is yellowish brown, mottled, firm
loam. The underlying material to a depth of 60 inches is
yellowish brown, mottled loam. In some places the
surface layer is less than 10 inches thick, in places the
subsoil is silty clay loam, in some areas there is a layer
of sandy loam between the subsoil and underlying
material, and in a few areas the underlying material is
stratified.

Included with this soil in mapping are areas of very
poorly drained Wolcott soils in depressions. The included
soils make up 10 percent of the map unit.

The permeability of this soil is moderately slow, and
the available water capacity is high. The organic matter
content is moderate. Surface runoff is slow. This soil has
a water table at a depth of 1 to 3 feet in winter and
spring. It has a friable surface layer that is easy to till
under proper moisture conditions.

In most areas this soil is used for cultivated crops. In
some areas it is used for hay or pasture.

If adequately drained, this soil is well suited to corn,
soybeans, and small grains. Wetness is the main
limitation of this soil. Additional drainage is necessary in
many areas. Excess water can be removed by open
ditches, subsurface drains, or a combination of these.
Conservation tillage that leaves crop residue on the
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surface helps maintain or improve tilth and the organic
matter content of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. This soil must be drained to obtain high
yields of forage or pasture. Overgrazing reduces plant
density and hardiness. Proper stocking rates, rotation
grazing, and restricted use during wet periods help
reduce surface compaction and maintain good tilth and
plant density.

The capability subclass is [lw; a woodland suitability
subclass was not assigned.

OwA—Owosso fine sandy loam, 1 to 3 percent
slopes. This is a deep, well drained, nearly level and
gently sloping soil on slightly convex rises. Areas range
from 3 to 40 acres in size but typically are about 5 acres.

Typically, the surface layer is dark grayish brown fine
sandy loam about 10 inches thick. The subsoil is about
50 inches thick. The upper part is yellowish brown,
friable fine sandy loam; the middle part is yellowish
brown, firm sandy clay loam; and the lower part is
yellowish brown, firm loam. The underlying material to a
depth of 75 inches is brownish yellow, firm loam. In
places the surface layer and the upper part of the
subsoil are loamy fine sand or fine sand, the lower part
of the subsoil is mottled, or the subsoil is clay ioam. In a
few places the subsoil and the underlying material are
stratified loam, sandy loam, and silt loam, or the
underlying material is sandy loam till.

Included with this soil in mapping are small areas of
somewhat poorly drained Aubbeenaubbee and Crosier
soils in flat areas and small areas of very poorly drained
Gilford soils in depressions. The included soils make up
10 to 15 percent of the map unit.

The permeability of this soil is moderately rapid in the
upper part of the solum and moderately slow in the
lower part and in the underlying material. The available
water capacity is moderate, and the organic matter
content is low. Surface runoff is slow. This soil has a
very friable surface layer that is easily tilled.

In most areas this soil is used for cultivated crops. In a
few areas it is used for hay or pasture, and in some
areas it is used for trees.

This soil is well suited to corn, soybeans, and small
grains. Droughtiness is a hazard, especially for row
crops, during extended dry periods. Soil blowing is a
hazard if these soils are cultivated. Soil blowing can be
controlled by windbreaks and conservation tillage that
leaves crop residue on the surface. Conservation tillage
also helps maintain or increase the organic matter
content of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. Overgrazing reduces plant density and
hardiness. Proper stocking rates and rotation grazing
help maintain plant density and hardiness. Grasses and
legumes effectively control soil blowing.
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This soil is well suited to trees. Plant competition is
moderate. Seedlings survive and grow well if competing
vegetation is controlled by cutting, spraying, or girdling.

The capability subclass is Ils; the woodland suitability
subclass is 10.

Pa—Pelia silty clay loam. This is a deep, poorly
drained, nearly level or depressional soil. This soil is
rarely ponded by surface runoff from adjacent areas. The
mapped areas of this soil range from 60 to more than
1,000 acres in size but typically are about 600 acres.

Typically, the surface layer is black silty clay loam in
the upper 9 inches and black, mottled silty clay loam in
the lower 6 inches. The subsoil is about 17 inches thick.
It is grayish brown, mottled, firm silty clay loam in the
upper part and light olive gray, mottled, firm silt loam in
the lower part. The underlying material to a depth of 40
inches is light gray, mottled silt loam. To a depth of 60
inches, it is light gray, mottied silt loam with thin strata of
sandy loam. In places the depth to the underlying
material is less than 30 inches, and in a few places the
underlying material is loam till.

Included with this soil in mapping are a few areas of
somewhat poorly drained Mundelein soils on slightly
convex rises. The included soils make up about 10
percent of the map unit.

The permeability of this soil is moderate, and the
available water capacity is high. The organic matter
content is high. Surface runoff is very slow. This soil has
a water table at or above the surface in winter and
spring. Some depressional areas are ponded early in
spring. This soil has a friable surface layer that is easy to
till under proper moisture conditions. Tilling this soil
when it is too wet will cause the formation of large clods
that become very firm when dry. These clods make it
difficult to prepare a good seedbed.

In most areas this soil is drained and used for
cultivated crops. In a few areas it is used for hay or
pasture.

If adequately drained, this soil is well suited to corn,
soybeans, and small grains. Wetness is the main
limitation. Excess water can be removed by open
ditches, subsurface drains, surface drains, or a
combination of these. Conservation practices such as
conservation tillage that leaves crop residue on the
surface help maintain or improve tiith and the organic
matter content of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. Drainage is necessary, however for high
yields. The selection of a legume should depend on the
degree of drainage. Overgrazing reduces plant density
and hardiness. Proper stocking rates, rotation grazing,
and restricted use during wet periods help reduce
surface compaction and maintain good tilth and plant
density.

This soil is suited to trees, but there are few trees in
areas of this soil because it formed under prairie
vegetation.
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The capability subclass is llw; the woodland suitability
subclass is 2w.

Ph—Pella silty clay loam, till substratum. This is a
deep, poorly drained, nearly level and depressional soil.
It is on long, narrow drainageways and in elongated,
irregularly shaped areas. This soil is frequently ponded
by surface runoff from adjacent areas. Areas of this soil
range from 10 to 320 acres in size but typically are 160
acres.

Typically, the upper part of the surface layer is black
silty clay loam about 10 inches thick, and the lower part
is black, mottled silty clay loam about 5 inches thick. The
subsoil is about 32 inches thick. It is gray, mottled, firm
silty clay loam. The underlying material to a depth of 60
inches is light olive brown, mottled silty clay loam. In a
few places the subsoil is clay loam, and in some areas
the underlying material is loam. Also, in a few places the
subsoil and underlying material are stratified.

Included with this soil in mapping are a few small
areas of somewhat poorly drained Elliott soils in slightly
higher positions. The included soils make up about 10
percent of the map unit.

The permeability is moderate in the solum and
moderately slow in the till substratum. The available
water capacity is high, and the organic matter content is
high. Surface runoff is very slow. This soil has a water
table at or above the surface in winter and spring. Some
depressional areas are ponded early in spring. This soil
has a friable surface layer that is easy to till under proper
moisture conditions. Tilling this soil when it is too wet
causes the formation of large clods that are very firm
when dry. These clods make it difficult to prepare a good
seedbed.

In most areas this soil is drained and used for
cultivated crops.

If drained, this soil is well suited to corn, soybeans,
and small grains. Wetness is the main limitation. Excess
water can be removed by open ditches, subsurface
drains, surface drains, or a combination of these.
Conservation tillage that leaves crop residue on the
surface helps maintain or improve tilth and the organic
matter content of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. Drainage is necessary, however, for high
yields. The legume selection depends on the degree of
drainage. Overgrazing reduces plant density and
hardiness. Proper stocking rates, rotation grazing, and
restricted use during wet periods help reduce surface
compaction and maintain good tilth and plant density.

The suitability of this soil for trees has not been
determined because of the lack of satisfactory stands for
site index studies. There are very few trees on this soil
beause it formed under prairie grasses and shrubs.

The capability subclass is |lw; a woodland suitability
subclass was not assigned.

Pt—Pits, quarries. These quarries are areas from
which limestone bedrock has been removed. Limestone
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from the quarries is crushed and used for roads and
agricultural limestone. The resulting pits are
approximately 85 feet deep, have nearly vertical walls,
and range from 4 to 110 acres in size (fig. 7).

Included in mapping are areas where the crushed
limestone has been stockpiled. These areas are up to 40
feet high and make up less than 40 percent of the map
unit.

The soils in these pits support very little vegetation.
They are severely limited for all engineering uses.
Abandoned pits, under proper management, could be
used for recreation or as wildlife areas.

Re—Rensselaer clay loam. This is a deep, very
poorly drained, nearly level and depressional soil. This
soil is in large areas, natural sluiceways, and small
irregularly shaped areas. This soil is frequently ponded
by surface runoff from adjacent areas (fig. 8). Areas
range from 3 to over 1,000 acres in size. The large areas
are typically about 600 acres in size, and the small
irregularly shaped areas are about 40 acres.

Typically, the upper part of the surface layer is black
clay loam about 10 inches thick and the lower part is
black, mottled clay loam about 5 inches thick. The
subsoil is about 26 inches thick. The upper part is gray,
mottled, firm clay loam, and the lower part is gray,
mottled, very friable loamy fine sand. The underlying
material to a depth of 46 inches is olive gray, mottled
loam. To a depth of 60 inches, it is olive gray, mottled,
stratified loam, sandy loam, or loamy sand. In places the
surface layer is fine sandy loam, and in a few
depressional areas the surface layer is as much as 35
inches thick. In some areas the subsoil is fine sandy
loam or silty clay loam. In places free carbonates are
above a depth of 35 inches or the underlying material is
foam till or fine sand.

Included with this soil in mapping are a few slightly
convex areas of somewhat poorly drained Darroch,
Seafield, and Whitaker soils in slightly higher positions
on the landscape (fig. 9), a few areas of very poorly
drained Rensselaer, sandy substratum, soils in lower
positions, and a few areas where the surface layer and
subsoil are calcareous. Also included are small
depressional areas of very poorly drained soils that stay
wet for long periods of time. The included soils make up
12 to 15 percent of the map unit.

The permeability of this soil is slow in the upper part of
the subsoil and moderate or rapid in the lower part of
the subsoil and in the underlying material. The available
water capacity is high, and the organic matter content is
high. Surface runoff is very slow. This soil has a water
table at or above the surface in winter and spring. Some
depressional areas are ponded early in spring. This soil
has a friable surface layer that is easy to till under proper
moisture conditions.

In most areas this soil is drained and used for
cultivated crops. In a few areas it is used for hay,
pasture, or trees.
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Figure 7.—Exposed limestone in an inactive quarry. Areas of Pits, quarries, are severely limited for all but recreation and wildlife uses.

If adequately drained, this soil is well suited to corn,
soybeans, and small grains. Wetness is the main
limitation of this soil. Additional drainage is necessary in
some areas. Excess water can be removed by open
ditches, subsurface drains, surface drains, or a
combination of these. Conservation tillage that leaves
crop residue on the surface helps maintain or improve
tith and the organic matter content of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. This soil must be drained to obtain high
yields. The legume selection depends on the degree of
drainage. Overgrazing reduces plant density and
hardiness. Proper stocking rates, rotation grazing, and
restricted use during wet periods help reduce surface
compaction and maintain good tilth and plant density.

This soil is suited to trees, however, the use of
equipment is severely limited, seedling mortality is high,

plant competition is severe, and windthrow is a severe
hazard. Prolonged seasonal wetness hinders harvesting,
planting, and the survival of seedlings. Replanting may
be necessary. Trees are usually harvested during
extremely dry seasons or when the ground is frozen.
Species tolerant of wetness are best suited to this soil.
Seedlings survive and grow well if competing vegetation
is controlled by cutting, spraying, or girdling.

The capability subclass is llw; the woodland suitability
subclass is 2w.

Rg—Rensselaer loam, sandy substratum. This is a
deep, very poorly drained, nearly level soil in large flat
areas and drainageways. Areas range from 5 to 400
acres in size but typically are about 180 acres.

Typically, the upper part of the surface layer is black
loam about 10 inches thick, and the lower part is very
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dark gray, mottled clay loam about 11 inches thick. The
subsoil is about 21 inches thick. The upper part is gray,
mottled, firm clay loam. The lower part is olive gray and
gray, mottled, firm loam. The underlying material to a
depth of 60 inches is grayish brown sand. In a few
places the surface layer is thinner than is typical, and in
some places the depth to the underlying material is less
than 42 inches. In a few areas the underlying material is
stratified, and in places it is loam till.

Included with this soil in mapping are a few areas of
somewhat poorly drained Whitaker soils in slightly higher
positions, more mucky Ackerman soils in depressions,
and well drained Martinsville soils on higher ridges and in
sloping areas. The included soils make up 10 to 15
percent of the map unit.

The permeability of this soil is slow in the subsoil and
rapid in the underlying material. The available water
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capacity is moderate, and the organic matter content is
high. Surface runoff is very slow or ponded. This soil has
a water table at or above the surface in winter and
spring. Some depressional areas are ponded early in
spring. This soil has a friable surface layer that is easy to
till under proper moisture conditions.

Iin most areas this soil is drained and used for
cultivated crops. In some areas it is used for hay or
pasture.

If adequately drained, this soil is well suited to corn,
soybeans, and small grains. Wetness is the main
limitation of this soil. Additional drainage is necessary in
some areas. Excess water can be removed by open
ditches, subsurface drains, surface drains, or a
combination of these. Conservation tillage that leaves
crop residue on the surface helps maintain or improve
tith and the organic matter content of the soil.

Figure 8.—Depressions on very poorly drained Rensselaer clay loam frequently impound water during winter and spring.
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Figure 9.—lslandlike areas of the lighter colored Whitaker silt loam are included in areas of Rensselaer clay loam.

This soil is well suited to grasses and legumes for hay
or pasture. This soil must be drained to obtain high
yields. The legume selection depends on the degree of
drainage. Overgrazing reduces plant density and
hardiness. Proper stocking rates, rotation grazing, and
restricted use during wet periods help reduce surface
compaction and maintain good tiith and plant density.

This soil is suited to trees, however, the use of
equipment is severely limited, seedling mortality is high,
plant competition is severe, and windthrow is a severe
hazard. Prolonged seasonal wetness hinders harvesting,
planting, and the survival of seedlings. Replanting may
be necessary. Trees are usually harvested when the soil
is dry or frozen. Species tolerant of wetness are best
suited to this soil. Seedlings survive and grow well if
competing vegetation is controlled by cutting, spraying,
or girdling.

The capability subclass is Ilw; the woodland suitability
subclass is 2w.

Rm—Rensselaer Variant loam. This is a deep, very
poorly drained, nearly level and depressional soil in large
flat areas. This soil is frequently ponded by surface

runoff from adjacent areas. Areas range from 3 to 300
acres in size but typically are about 160 acres.

Typically, the surface layer is black loam about 10
inches thick. The subsoil is about 9 inches thick. The
upper part is gray, mottled, firm silty clay loam, and the
lower part is gray, mottled, friable fine sandy loam. The
underlying material to a depth of 42 inches is grayish
brown or yellowish brown, mottled fine sand. To a depth
of 56 inches, it is yellowish brown very fine sand, and to
a depth of 60 inches, it is gray fine sand. In places the
surface layer is 8 or 9 inches thick, in some places it is
silt loam or clay loam, and in some areas it has a very
high organic matter content. In a few places the subsoil
extends to a depth of 40 inches. In some areas the
substratum has layers of silt loam and very fine sandy
loam.

Included with this soil in mapping are areas of
somewhat poorly drained Seafield and Whitaker soils in
slightly higher positions. The included soils make up 8to
12 percent of the map unit.

The permeability of this soil is slow in the subsoil and
rapid in the underlying material. The available water
capacity is moderate, and the organic matter content is
high. Surface runoff is very slow or ponded. This soil has
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a water table at or above the surface in winter and
spring. Some depressional areas are ponded early in
spring. This soit has a friable surface layer that is easy to
till under proper moisture conditions.

In most areas this soil is drained and used for
cultivated crops. In some areas it is used for hay or
pasture.

If adequately drained, this soil is well suited to corn,
soybeans, and small grains. Wetness is the main
limitation. Excess water can be removed by open
ditches, subsurface drains, surface drains, or a
combination of these. Conservation tillage that leaves
crop residue on the surface helps maintain or improve
tith and the organic matter content of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. it must be drained for high yields of forage or
pasture. The legume selection depends on the degree of
drainage. Overgrazing reduces plant density and
hardiness. Proper stocking rates, rotation grazing, and
restricted use during wet periods help reduce surface
compaction and maintain good tilth and plant density.

This soil is suited to trees, however, the use of
equipment is severely limited, seedling mortality is high,
plant competition is severe, and windthrow is a severe
hazard. Prolonged seasonal wetness hinders harvesting,
planting, and the survival of seedlings. Replanting may
be necessary. Trees are usually harvested during
extremely dry seasons or when the ground is frozen.
Species tolerant of wetness are best suited to this soil.
Seedlings survive and grow well if competing vegetation
is controlled by cutting, spraying, or girdling.

The capability subclass is llw; the woodland suitability
subclass is 2w.

RsA—Riddles silt loam, 0 to 2 percent slopes. This
is a deep, well drained, nearly level soil. It is in broad
irregularly shaped areas and is adjacent to gently sloping
soils. Areas range from 3 to 80 acres in size but typically
are 30 acres.

Typically, the upper part of the surface layer is brown
silt loam about 10 inches thick, and the lower part is
yellowish brown silt loam about 3 inches thick. The
subsoil is about 40 inches thick. The upper part is
yellowish brown, firm silt loam, and the lower part is
yellowish brown, firm loam. The underlying material to a
depth of 60 inches is yellowish brown, firm loam. In
places the surface layer is foamy fine sand, and in some
areas the subsoil and underlying material are mottled or
are more sandy. In a few places the depth to free
carbonates is less than 40 inches, and in some places
the underlying material is stratified sandy clay loam or
fine sandy loam.

Included with this soil in mapping are areas of
somewhat poorly drained Crosier and Whitaker soils in
slightly concave areas. These included soils make up 8
to 12 percent of the map unit.

The permeability of this soil is moderate, and the
available water capacity is high. The organic matter
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content is low. Surface runoff is slow. This soil has a
friable surface layer that is easy to till under proper
moisture conditions.

In most areas this soil is used for cultivated crops. In
some areas it is used for hay, pasture, or trees.

This soil is well suited to corn, soybeans, and small
grains. Conservation tillage that leaves crop residue on
the surface helps maintain or improve tilth and the
organic matter content of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. Overgrazing reduces plant density and
hardiness. Proper stocking rates, rotation grazing, and
restricted use during wet periods help reduce surface
compaction and maintain good tilth and plant density.

This soil is well suited to trees. Plant competition is
moderate. Seedlings survive and grow well if competing
vegetation is controlled by cutting, spraying, or girdling.

The capability class is |; the woodland suitability
subclass is 10.

RsB2—Riddles silt loam, 2 to 8 percent slopes,
eroded. This is a deep, well drained, gently sloping and
moderately sloping soil. It is on small knolls and slopes
adjacent to drainageways. Areas range from 2 to 60
acres in size but typically are 15 acres.

Typically, the surface layer is about 7 inches thick. It is
dark grayish brown silt loam. The subsoil is about 59
inches thick. The upper part is brown, friable silt loam;
the middie part is brown and dark yellowish brown, firm
clay loam; and the lower part is yellowish brown, friable
loam. The underlying material to a depth of 70 inches is
yellowish brown loam. In places the surface layer is dark
brown, and in some places it is loamy fine sand. In a few
places the lower part of the subsoil and the underlying
material are mottied, have less clay, or are stratified
sandy clay loam or fine sandy loam. In some areas,
especially the more sloping areas, the depth to free
carbonates is between 30 and 40 inches.

Included with this soil in mapping are long narrow
areas of well drained soils, generally adjacent to
drainageways, that have slopes of 8 to 20 percent. Also
included are a few areas of somewhat poorly drained
Crosier soils. Severely eroded soils in areas that are less
than § acres in size are aiso included. The included
areas make up 8 to 12 percent of the map unit.

The permeability of this soil is moderate, and the
available water capacity is high. The organic matter
content is low. Surface runoff is medium. This soil has a
friable surface layer that is easy to till under proper
moisture conditions.

In most areas this soil is used for cultivated crops. In
many areas it is used for hay or pasture, and in some
areas it is used for trees.

This soil is well suited to corn, soybeans, and small
grains. Erosion affects the use and management of this
soil. Erosion can be controlled by crop rotation,
conservation tillage, contour farming, grassed waterways,
or a combination of these. Conservation tillage that
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leaves crop residue on the surface helps maintain or
improve tilth and the organic matter content of the soil.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing reduces plant density and
hardiness. Proper stocking rates, rotation grazing, and
restricted use during wet periods help reduce surface
compaction and maintain good tilth and plant density.
Grasses and legumes effectively control erosion.

This soil is well suited to trees. Plant competition is
moderate. Seedlings survive and grow well if competing
vegetation is controlled by cutting, spraying, or girdling.

The capability subclass is llle; the woodland suitability
subclass is 10.

Se—Seafield fine sandy loam. This is a deep,
somewhat poorly drained, nearly level soil in irreguiarly
shaped areas. Areas range from 2 to 80 acres in size but
typically are about 20 acres.

Typically, the surface layer is very dark grayish brown
fine sandy loam about 8 inches thick. The subsoil is
about 18 inches thick. The upper part is brown, friable
fine sandy loam; the middle part is grayish brown, friable
sandy clay loam; and the lower part is grayish brown,
friable fine sandy loam. The underlying material to a
depth of 60 inches is light brownish gray, light gray, and
gray, mottled fine sand. In places the surface layer is
dark grayish brown, and in places it is more than 10
inches thick. In a few places the surface layer is loamy
fine sand or loamy sand. In a few places 30 to 40 inches
of fine sand overlies sandy loam or loamy sand, and
there are a few areas that have loam till at a depth of 40
to 60 inches.

Included with this soil in mapping are areas of well
drained Alvin soils in higher positions on the landscape.
Also included are very poorly drained Maumee and
Gilford soils in slightly concave areas at an elevation
lower than that of the Seafield soil. The included soils
make up 10 to 15 percent of the map unit.

The permeability of this soil is moderately rapid over
very rapid. The available water capacity is moderate, and
the organic matter content is low. Surface runoff is slow.
This soil has a water table at a depth of 1 to 2 feet in
winter and spring. It has a friable surface layer that is
easy to till under proper moisture conditions.

In most areas this soil is used for cultivated crops. In
some areas it is used for hay, pasture, or trees.

If drained, this soil is well suited to corn, soybeans,
and small grains. Wetness is the main limitation, and soil
blowing is a hazard if these soils are cultivated.
Additional drainage is necessary in many areas. Excess
water can be removed by open ditches, subsurface
drains, or a combination of these. Excess drainage may
cause droughtiness. Soil blowing can be controlled by
windbreaks and conservation tillage that leaves crop
residue on the surface. Conservation tillage aiso helps
maintain or increase the organic matter content of the
soil.

This soil is well suited to grasses and legumes for hay
or pasture. This soil must be drained to obtain high
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yields. The legume selection depends on the degree of
drainage. Overgrazing reduces plant density and
hardiness. Proper stocking rates and rotation grazing
help maintain plant density and hardiness. Grasses and
legumes effectively control soil blowing.

This soil is suited to trees. Plant competition is
moderate. Seedlings survive and grow well if competing
vegetation is controlled by cutting, spraying, or girdling.

The capability subclass is llw; the woodland suitability
subclass is 3o0.

Sf—Seafield Variant fine sandy loam. This is a
deep, moderately well drained, nearly level soil in
irregularly shaped areas. Areas range from 2 to 60 acres
in size but are typically about 20 acres.

Typically, the surface layer is very dark gray fine sandy
loam about 9 inches thick. The subsoil is about 33
inches thick. The upper part is brown, mottled loamy fine
sand, and the lower part is yellowish brown, mottled,
friable fine sandy loam and loamy fine sand. Limestone
bedrock is at a depth of 42 inches. In some places the
surface layer is up to 13 inches thick; in a few areas it is
loam; and in some areas it is loamy fine sand. In a few
places the surface layer is dark grayish brown. In a few
places the subsoil is not mottled. There is a layer of
loam till above the limestone bedrock in places, and
there is as much as 6 inches of loose, partially
weathered rock between the soil and the bedrock in
some places. Limestone bedrock is at a depth of 60
inches or more in many areas.

Included with this soil in mapping are well drained
Oakville soils in higher areas, somewhat poorly drained
Morocco soils in flat areas, and very poorly drained
Wolcott and Gilford, limestone substratum, soils in
depressions. The included soils make up 10 to 15
percent of the map unit.

The permeability of this soil is moderately rapid, and
the available water capacity is moderate. The organic
matter content is moderate. Surface runoff is slow. This
soil has a water table at a depth of 1 to 2.5 feet in winter
and spring. It has a friable surface layer that is easy to
till under proper moisture conditions.

In most areas this soil is used for cultivated crops. In
some areas it is used for hay, pasture, or trees.

If adequately drained, this soil is well suited to corn,
soybeans, and small grains. Wetness is the main
limitation, and soil blowing is a hazard if these soils are
cultivated. Additional drainage is necessary in many
areas. Excess water can be removed by open ditches,
subsurface drains, or a combination of these.
Overdrainage can cause droughtiness. In some areas
bedrock makes it difficult or impractical to install
subsurface drains at the grade and depth required. Soil
blowing can be controiled by windbreaks and
conservation tillage that leaves crop residue on the
surface. Conservation tillage also helps improve or
maintain the organic matter content of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. This soil must be drained to obtain high
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yields of forage or pasture. The legume selection
depends on the degree of drainage. Overgrazing reduces
plant density and hardiness. Proper stocking rates and
rotation grazing help maintain plant density and
hardiness. Grasses and legumes effectively control soil
blowing.

This soil is suited to trees. Plant competition is
moderate. Seedlings survive and grow well if competing
vegetation is controlled by cutting, spraying, or girdling.

The capability subclass is liw; the woodland suitability
subclass is 3o0.

SpA—Sparta fine sand, 0 to 3 percent slopes. This
is a deep, excessively drained, nearly level and gently
sloping soil. It is in irregularly shaped areas on slightly
convex rises and iong narrow ridges. The areas range
from 3 to 40 acres in size but typically are 10 acres.

Typically, the upper part of the surface layer is very
dark grayish brown fine sand about 10 inches thick, and
the lower part is very dark grayish brown loamy fine sand
about 5 inches thick. The subsoil is dark yellowish
brown, very friable loamy fine sand about 11 inches
thick. The underlying material to a depth of 60 inches is
yellowish brown and light yellowish brown, mottled fine
sand. In places the surface layer is less than 10 inches
thick, and the soil is more strongly sloping. Also, in
places, bands of loamy fine sand are below a depth of
40 inches, loam till is below a depth of 40 inches, or the
underlying material is stratified silt loam.

Included with this soil in mapping are a few areas of
somewhat poorly drained Seafield soils in lower
positions. The included soils make up about 6 to 8
percent of the map unit.

The permeability of this soil is rapid, and the available
water capacity is low. The organic matter content is low.
Surface runoff is slow. This soil has a very friable surface
layer that is easily tilled.

in most areas this soil is used for cultivated crops. in
some areas it is used for hay or pasture, and in a few
areas it is used for trees.

This soil is suited to small grains but is poorly suited to
corn and soybeans. Droughtiness is a hazard, especially
for row crops, during extended dry periods. Soil blowing
is a severe hazard if these soils are cultivated. Soil
blowing can be controlled by windbreaks and by tillage
that leaves crop residue on the surface. Conservation
tillage helps maintain or increase organic matter content
of the soil and conserves moisture.

This soil is suited to grasses and legumes for hay and
pasture. Overgrazing reduces plant density and
hardiness. Proper stocking rates and rotation grazing
help maintain plant density and hardiness. Grasses and
legumes effectively control soil blowing.

This soil is suited to trees. Seedling mortality is severe,
however, and replanting may be necessary. Conserving
soil moisture helps seedlings survive.

The capability subclass is Vs; the woodland suitability
subclass is 3s.
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ToA—Toronto silt loam, 0 to 1 percent slopes. This
is a deep, somewhat poorly drained, nearly level soil in
small, circular areas and larger, irregularly shaped areas.
The areas range from 5 to 70 acres in size but typically
are about 20 acres.

Typically, the surface layer is black silt loam about 9
inches thick. The subsoil is about 44 inches thick. The
upper part is dark gray, mottled, friable silt loam; the
middle part is brown, yellowish brown, or pale brown,
mottled, firm silty clay loam; and the lower part is pale
brown, mottled, firm loam. The underlying material to a
depth of 60 inches is light yellowish brown, mottled, firm
silt loam. In places the surface layer is more than 10
inches thick, and in places the solum is stratified. In
some places the subsoil has more clay than is typical,
and in some areas the underlying material is silty clay
loam or loam till.

Included with this soil in mapping are a few small
areas of very poorly drained Chalmers soils in slight
depressions and small areas of moderately well drained
Foresman, Montmorenci, and Wingate Variant soils on
slight rises or breaks into drainageways. The included
soils make up 12 to 15 percent of this map unit.

The permeability of this soil is moderately slow, and
the available water capacity is high. The organic matter
content is moderate. Surface runoff is slow. This soil has
a water table at a depth of 1 to 3 feet in winter and
spring. It has a friable surface layer that is easy to fill
under proper moisture conditions.

This soil is used mainly for cultivated crops.

If adequately drained, this soil is well suited to corn,
soybeans, and small grains. Wetness is the main
limitation, but excess water can be removed by open
ditches, subsurface drains, or a combination of these.
Conservation tillage that leaves crop residue on the
surface helps maintain or improve tilth and the organic
matter content of the soil.

This soil is welt suited to grasses and legumes for hay
or pasture. Drainage is necessary, however, for high
yields of forage or pasture. Overgrazing reduces plant
density and hardiness. Proper stocking rates, rotation
grazing, and restricted use during wet periods help
reduce surface compaction and maintain good tilth and
plant density.

The suitability of this soil for trees has not been
determined because of the lack of satisfactory stands for
site index studies. There are very few trees on this soil
because it formed under prairie grasses and small
shrubs.

The capability subclass is llw; a woodland suitability
subclass was not assigned.

VaB2—Varna silt loam, 1 to 6 percent slopes,
eroded. This is a deep, moderately well drained, nearly
level or gently sloping soil. It is in long, narrow areas, in
irregularly shaped areas, and on smalf convex knolls.
The areas range from 3 to 100 acres in size but typically
are 30 acres.
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Typically, the surface layer is very dark grayish brown
silt loam about 10 inches thick. The subsoil is about 27
inches thick. The upper part is yellowish brown, friable
silty clay loam; the middle part is yellowish brown silty
clay; and the lower part is yellowish brown, mottled, firm
silty clay loam. The underlying material to a depth of 60
inches is brown, mottled silty clay loam. In places, the
surface layer is less than 10 inches thick, the soils are
more sloping, or there is more clay in the subsoil. In a
few places the depth to the underlying material is more
than 40 inches.

Included with this soil in mapping are a few areas of
somewhat poorly drained Elliott soils on flats and small
areas of poorly drained Pella soils in depressions. The
included soils make up 12 to 15 percent of the map unit.

The permeability of this soil is moderately slow, and
the available water capacity is high. The organic matter
content is moderate. Surface runoff is medium. This soil
has a high water table at a depth of 3 to 6 feet early in
spring. It has a friable surface layer that is easy to till
under proper moisture conditions.

This soil is used mainly for cultivated crops. In a few
areas it is used for hay or pasture.

This soil is well suited to corn, soybeans, and small
grains. Erosion is a hazard, but it can be controlled by
crop rotation, conservation tillage, contour farming,
grassed waterways, or a combination of these.
Conservation tillage that leaves crop residue on the
surface helps maintain or improve tilth and the organic
matter content of the soil.

The soil is well suited to grasses and legumes for hay
and pasture. Overgrazing reduces plant density and
hardiness. Proper stocking rates, rotation grazing, and
restricted use during wet periods help reduce surface
compaction and maintain good tilth and plant density.

The suitability of this soil for trees has not been
determined because of the lack of satisfactory. stands for
site index studies. There are very few trees on this soil
because it formed under prairie grasses and small
shrubs.

The capability subclass is lle; a woodland suitability
subclass was not assigned.

Wa—Watseka loamy fine sand. This is a deep,
somewhat poorly drained, nearly level soil. It is in small,
irregularly shaped convex areas and at the base of
gently sloping sandy ridges. The areas range from 3 to
40 acres in size but typically are about 10 acres.

Typically, the surface layer is black loamy fine sand
about 10 inches thick. The subsoil is about 26 inches
thick. The upper part is brown, yellowish brown, and light
brownish gray, mottled, loose fine sand; the lower part is
light brownish gray, mottled, very friable loamy fine sand.
The underlying material to a depth of 60 inches is gray,
mottled fine sand. In places, the surface layer is less
than 10 inches thick, and in places thin layers of sandy
loam or sandy clay loam are in the subsoil.

Included with this soil in mapping are areas of the
more clayey Seafield soils on slight rises, areas of very
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poorly drained Maumee and Gilford soils in slight
depressions, and a few slightly convex areas of
moderately well drained Brems soils. The included soils
make up 10 to 15 percent of the map unit.

The permeability of this soil is rapid, and the available
water capacity is low. The organic matter content is low.
Surface runoff is very slow. This soil has a water table at
a depth of 1 to 3 feet in winter and spring. It has a very
friable surface layer that is easy to till under proper
moisture conditions.

This soil is used mainly for cultivated crops. In some
areas it is used for hay or pasture.

If adequately drained, this soil is suited to corn,
soybeans, and small grains. Wetness is the main
limitation and soil blowing is a hazard if these soils are
cultivated. Droughtiness is a hazard during extended dry
periods. Excess water can be removed by open ditches,
subsurface drains, tile, or a combination of these.
Overdrainage can cause droughtiness. Soil blowing can
be controlled by windbreaks and tillage that leaves crop
residue on the surface. Conservation tillage helps
maintain or increase the organic matter content of the
soil.

This soil is suited to grasses and legumes for hay or
pasture. Drainage is necessary, however, for high yields
of forage or pasture. The selection of legumes for this
soil should be determined by drainage. Overgrazing
reduces plant density and hardiness. Proper stocking
rates and rotation grazing help maintain plant density
and hardiness. Grasses and legumes effectively control
s0il blowing.

The suitability of this soil for trees has not been
determined because of the lack of satisfactory stands for
site index studies. There are very few trees on this soil
because the soil formed under prairie grasses and small
shrubs.

The capability subclass is llls; a woodland suitability
subclass was not assigned.

Wh—Whitaker siit loam. This is a deep, somewhat
poorly drained, nearly level soil in large elongated areas
and small irregularly shaped areas. The areas range
from 2 to 160 acres in size but typically are about 20
acres.

Typically, the surface layer is dark grayish brown silt
loam about 9 inches thick. The subsoil is about 41
inches thick. In the upper part it is yellowish brown and
grayish brown, firm loam. Below that, it is grayish brown,
firm fine sandy loam; gray, firm very fine sandy loam;
gray, friable fine sandy loam; and gray, friable loam. The
subsoil is mottled throughout. The underlying material to
a depth of 60 inches is gray, mottled, stratified loamy
sand, silt loam, and sandy loam. In places, the surface
layer is very dark grayish brown. Also, in places the
subsoil and underlying material are not stratified. In a few
areas the underlying material is gravelly coarse sand,
fine sand, or loam till.

Included with this soil in mapping are areas of well
drained Martinsville soils on slightly convex rises and
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very poorly drained Rensselaer soils in slightly concave
areas. The included soils make up 10 to 15 percent of
the map unit.

The permeability of this soil is moderate, and the
available water capacity is high. The organic matter
content is low. Surface runoff is slow. This soil has a
high water table at a depth of 1 to 3 feet in winter and
spring. It has a friable surface layer that is easy to till
under proper conditions.

This soil is used mainly for cultivated crops. In some
areas it is used for hay, pasture, or trees.

If adequately drained, this soil is well suited to corn,
soybeans, and small grains. Wetness is the main
limitation, but the excess water can be removed by open
ditches, subsurface drains, or a combination of these.
Conservation tillage that leaves crop residue on the
surface helps maintain or improve tilth and the content
of organic matter.

This soil is well suited to grasses and legumes for hay
or pasture. This soil must be drained, however, to obtain
high yields of forage or pasture. The legume selection
depends on the degree of drainage. Overgrazing reduces
plant density and hardiness. Proper stocking rates,
rotation grazing, and restricted use during wet periods
help reduce surface compaction and maintain tilth and
plant density.

This soil is suited to trees. Plant competition is
moderate and can be controlled by cutting, spraying, or
girdling. Seedlings survive and grow well if the competing
vegetation is controlled.

The capability subclass is |lw; the woodiand suitability
subclass is 30.

WnB2—Wingate Variant silt loam, 1 to 6 percent
slopes, eroded. This is a deep, moderately well drained,
nearly level or gently sloping soil on slight rises or
breaks into drainageways. The areas range from 5 to 65
acres in size but typically are about 15 acres.

Typically, the surface layer is very dark gray silt loam
about 9 inches thick. The subsoil is about 43 inches
thick. The upper part is brown, friable silt loam; the
middle part is yellowish brown and brown, mottled, firm
silty clay loam; and the lower part is brown, mottled, firm
clay ioam. The underlying material is light olive brown,
mottled, firm silt loam to a depth of 68 inches. In places
the surface layer is more than 10 inches thick. Also, in
some places, the solum is stratified, the subsoil is more
clayey than normal, or the underlying material is silty clay
foam or loam till.

Included with this soil in mapping are a few small
areas of very poorly drained Chalmers soils and poorly
drained Pella soils in slight depressions. Also included
are small areas of nearly level, somewhat poorly drained
Toronto soils and small areas of well drained soils. The
included soils make up 10 to 15 percent of the map unit:

Permeability of this soil is moderately slow, and the
available water capacity is high. The organic matter
content is moderate. Surface runoff is medium. This soil
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has a water table at a depth of 2 to 3 feet early in
spring. It has a friable surface layer that is easy to till
under proper moisture conditions.

In most areas, this soil is used for cultivated crops. In
a few areas it is used for hay or pasture.

This soil is well suited to corn, soybeans, and small
grains. Erosion is a hazard, but it can be controlled by
crop rotation, conservation tillage, contour farming,
grassed waterways, or a combination of these.
Conservation tillage that leaves crop residue on the
surface helps maintain or improve tilth and the organic
matter content of the soil.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing reduces plant density and
hardiness. Proper stocking rates, rotation grazing, and
restricted use during wet periods help reduce surface
compaction and maintain soil tilth and plant density.

The suitability of this soil for trees has not been
determined because of the lack of satisfactory stands for
site index studies. There are very few trees on this soil
because it formed under prairie grasses and small
shrubs.

The capability subclass is lle; a woodland suitability
subclass was not assigned.

Wo—Wolcott clay loam. This is a deep, very poorly
drained, nearly level and depressional soil. Some areas
are in drainageways, and some small, irregularly shaped
areas are surrounded by lighter colored soils that are at
a slightly higher elevation. This soil is frequently ponded
by surface runoff from the adjacent soils. The areas of
this soil range from 3 to more than 1,000 acres in size.
Typically, the large areas are about 800 acres in size,
and the small irregularly shaped areas are about 40
acres in size.

Typically, the upper part of the surface layer is black
clay loam about 10 inches thick, and the lower part is
black, mottled clay loam about 5 inches thick. The
subsoil is about 32 inches thick. The upper part is
grayish brown, friable clay loam, and the lower part is
gray, mottled, firm loam. The underlying material to a
depth of 60 inches is light gray, mottled loam. In some of
the large depressions the lower part of the subsoil and
the underlying material are stratified loam and sandy
loam. In a few places in the north central part of the
county, as much as 36 inches of sandy loam overlies the
subsoil. In a few areas there is a thin layer of loamy
sand between the subsoil and the underlying material. In
some areas, the subsoil extends to a depth of more than
60 inches, the subsoil is less than 40 inches thick, or the
subsoil has less sand and more silt.

Included with this soil in mapping are a few small
convex areas of the somewhat poorly drained Conover,
Crosier, and Odell soils. These soils are at a slightly
higher elevation than the Wolcott soil. Also included are
small undrained areas of very poorly drained soils that
stay wet for long periods and a few areas where stones
and boulders on the surface range from 10 to 36 inches
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in diameter (fig. 10). The included areas make up 12 to
15 percent of the map unit.

The permeability of this soil is moderate, and the
available water capacity is high. The organic matter
content is high. Surface runoff is very slow. This soil has
a water table at or above the surface in winter and
spring. Some depressional areas are ponded early in
spring. This soil has a friable surface layer that is easy to
till under proper moisture conditions. Tilling the soil when
it is too wet will cause large clods to form. The clods
become very firm when they dry and make it difficult to
prepare a good seedbed.

Most areas of this soil are drained and are used for
cultivated crops (fig. 11). A few areas are used for hay,
pasture, or trees.

If adequately drained, this soil is well suited to corn,
soybeans, and small grains. Wetness is the main
limitation, but excess water can be removed by open
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ditches, subsurface drains, surface drains, or a
combination of these. Conservation tillage that leaves
crop residue on the surface helps maintain or improve
tilth and the content of organic matter.

This soil is well suited to grasses and legumes for hay
or pasture. Drainage is necessary, however, for high
yields of forage or pasture. Overgrazing reduces plant
density and hardiness. Proper stocking rates, rotation
grazing, and restricted use during wet periods help
reduce surface compaction and maintain soil tilth and
plant density.

This sail is suited to trees. The use of equipment,
however, is severely restricted. Furthermore, seedling
mortality and plant competition are severe, and
windthrow is a moderate hazard. Prolonged seasonal
wetness hinders harvesting, planting, and the survival of
seedlings. Replanting may be necessary. Trees are
usually harvested either during extremely dry seasons or

e

Figure 10.—A few small areas of Wolcott clay loam have stones and boulders that were deposited during glaciation.
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Figure 11.—Young soybean plants on Wolcott clay loam. Soybeans are one of the main crops in White County.

when the ground is frozen. Species tolerant of wetness
are best suited to this soil. Seedlings survive and grow
well if competing vegetation is controlled. This can be
done by cutting, spraying, or girdling.

The capability subclass is Iliw; the woodiand suitabitity
subclass is 2w.

Wv—Wolcott clay loam, limestone substratum. This
is a deep, very poorly drained, nearly level and
depressional soil. It is in broad areas and in small
irregularly shaped areas. This soil is frequently ponded
by surface runoff from adjacent areas. The areas range
from 10 to 300 acres in size but typically are about 80
acres in size.

Typically, the surface layer is black clay loam in the
upper 10 inches and black, mottled clay loam in the
lower 4 inches. The subsurface layer is very dark gray,
mottled loam about 4 inches thick. The subsoil is olive

gray and gray, mottled loam and friable fine sandy loam
about 28 inches thick. The underlying material below a
depth of 46 inches is limestone bedrock. In places the
surface layer is fine sandy loam, and in places the lower
part of the subsoil is stratified loam, fine sandy loam, and
loamy fine sand. In some areas there is a thin layer of
gravelly loam in the lower part of the subsoil, and in a
few areas there is as much as 6 inches of loose, partly
weathered rock between the soil material and bedrock.
Included with this soil in mapping are a few areas of
somewhat poorly drained Odell and Conover soils in
higher areas. Also included are a few areas of soils that
have bedrock at a depth of 24 to 40 inches. The
included soils make up 8 to 12 percent of the map unit.
The permeability of this soil is moderate, and the
available water capacity is moderate. The organic matter
content is high. Surface runoff is very slow. This soil has
a water table at or above the surface in winter and
spring. Some depressions are ponded early in spring.
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This soil has a friable surface layer that is easy to till
under proper moisture conditions. Tilling the soil when it
is too wet will cause large clods to form. The clods
become very firm when they dry and make it difficult to
prepare a good seedbed.

Most areas of this soil are drained and used for
cultivated crops. A few areas are used for hay, pasture,
or trees.

If adequately drained, this soil is well suited to corn,
soybeans, and small grains. Wetness is the main
limitation, but excess water can be removed by open
ditches, subsurface drains, surface drains, or a
combination of these. In some areas, bedrock makes it
difficult or impractical to install subsurface drains at the
grade and depth required. Conservation tillage that
leaves crop residue on the surface helps improve and
maintain tilth and the organic matter content of the soil.

This soil is well suited to grasses and legumes for hay
or pasture. This soil must be drained, however, to obtain

high yields of forage or pasture. Overgrazing reduces
plant density and hardiness. Proper stocking rates,
rotation grazing, and restricted use during wet periods
help reduce surface compaction and maintain soil tilth
and plant density.

This soil is suited to trees. The use of equipment,
however, is severely restricted. Furthermore, seedling
mortality and plant competition are severe, and
windthrow is a moderate hazard. Prolonged seasonal
wetness hinders harvesting, planting, and the survival of
seedlings. Replanting may be necessary. Trees are
usually harvested either during extremely dry seasons or
when the ground is frozen. Species tolerant of wetness
are best suited to this soil. Seedlings survive and grow
well if competing vegetation is controlled. This can be
done by cutting, spraying, or girdling.

The capability subclass is llw; the woodland suitability
subclass is 2w.



prime farmland

43

In this section, prime farmland is defined and
discussed, and the prime farmland soils in White County
are listed.

Prime farmland is one of several kinds of important
farmland defined by the U.S. Department of Agriculture.
It is of major importance in providing the nation’s short-
and long-range needs for food and fiber. The acreage of
high-quality farmland is limited, and the U.S. Department
of Agriculture recognizes that government at local, state,
and federal levels, as well as individuals, must
encourage and facilitate the use of our nation’s prime
farmland.

Prime farmland soils, as defined by the U.S.
Department of Agriculture, are soils that are best suited
to producing food, feed, forage, fiber, and oilseed crops.
Such soils have soil properties that are favorable for the
economic production of sustained high yields of crops.
The soils need only to be treated and managed using
acceptable farming methods. The moisture supply, of
course, must be adequate, and the growing season has
to be sufficiently long. Prime farmland soits produce the
highest yields with minimal inputs of energy and
economic resources, and farming these soils results in
the least damage to the environment.

Prime farmland soils may presently be used as
cropland, pasture, or woodland, or they may be in other
uses. They are either used for producing food or fiber or
are available for these uses. Urban and built-up fand or
water areas cannot be considered prime farmland.

Prime farmland soils usually get an adequate and
dependable supply of moisture from precipitation or
irrigation. The temperature and growing season are
favorable. The acidity or alkalinity level of the soils is
acceptable. The soils have few or no rocks and are
permeable to water and air. They are not excessively
erodible or saturated with water for long periods and are
not flooded frequently during the growing season. The
slope ranges mainly from O to 6 percent.

Some soils that have a high water table may qualify as
prime farmland soits if this limitation is overcome by
drainage measures. Onsite evaluation is necessary to
determine the effectiveness of corrective measures.
More information on the criteria for prime farmland soils
can be obtained at the local office of the Soil
Conservation Service.

prime farmland in White County

About 265,000 acres, or nearly 83 percent of the
county, is prime farmland. Areas that don’t qualify as
prime farmland are scattered throughout the county, but
most are in the northern part mainly in the general soil
map units 2, 4, and 6. Nearly all of the prime farmland in
the county is used for crops.

A recent trend in land use in some parts of the county
has resulted in the loss of some prime farmland to urban
and industrial uses. The loss of prime farmland to other
uses puts pressure on marginal lands, which generally
are wet, more erodible, droughty, or difficult to cultivate
and are less productive than prime farmland.

The following map units, or soils, make up prime
farmland in White County. Limitations are shown in
parentheses after the name of the map unit. The
location of each map unit is shown on the detailed soil
maps at the back of this publication. The extent of each
unit is given in table 5. The soil qualities that affect use
and management are described in the section “Detailed
soil map units.” This list does not constitute a
recommendation for a particular land use.

AsA Alvin fine sandy loam, O to 2 percent slopes

AsB Alvin fine sandy loam, 2 to 6 percent slopes

AuA Aubbeenaubbee fine sandy loam, 0 to 1 percent
slopes (where drained)

Ca Chalmers silty clay loam (where drained)

CnA Conover loam, 0 to 1 percent slopes (where
drained)

CsA Crosier silt loam, 0 to 2 percent slopes (where
drained)

Dc Darroch silt loam (where drained)

EIA Elliott silt loam, O to 2 percent slopes (where
drained)

FoA Foresman silt loam, 0 to 2 percent slopes

Gf Gilford fine sandy loam (where drained)

Gv Gilford fine sandy loam, limestone substratum
(where drained)

MaA Martinsville silt loam, 0 to 2 percent slopes

MaB2 Martinsville silt loam, 2 to 8 percent slopes,
eroded

Mb  Maumee loamy fine sand (where controlled
drainage is used)

MoA Montmorenci loam, 0 to 2 percent slopes (where
drained)

MuA Mundelein silt loam, 0 to 2 percent slopes (where
drained)
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OcB Octagon silt loam, 2 to 6 percent slopes

OeA Odell loam, 0 to 1 percent slopes (where drained)

OwA Owosso fine sandy loam, 1 to 3 percent slopes

Pa Pella silty clay loam (where drained)

Ph Pella silty clay loam, till substratum (where drained)

Re Rensselaer clay loam (where drained)

Rg Rensselaer loam, sandy substratum (where
drained)

Rm Rensselaer Variant loam (where drained)

RsA Riddles silt loam, 0 to 2 percent slopes

RsB2 Riddles silt loam, 2 to 8 percent slopes, eroded

Se Seafield fine sandy loam (where drained)

Sf  Seafield Variant fine sandy loam (where drained)

ToA Toronto silt loam, 0 to 1 percent slopes (where
drained)

VaB2 Varna silt loam, 1 to 6 percent slopes, eroded

Wh  Whitaker silt loam (where drained)

WnB2 Wingate Variant silt loam, 1 to 6 percent slopes,
eroded

Wo  Wolcott clay loam (where drained)

Wv  Wolcott clay loam, limestone substratum (where
drained)
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use and management of the soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural
resources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, soil scientists,
conservationists, engineers, and others collect extensive
field data about the nature and behavior characteristics
of the soils. They collect data on erosion, droughtiness,
flooding, and other factors that affect various soil uses
and management. Field experience and collected data
on soil properties and performance are used as a basis
in predicting soil behavior.

Information in this section can be used to plan the use
and management of soils for crops and pasture; as
woodland; as sites for buildings, sanitary facilities,
highways and other transportation systems, and parks
and other recreation facilities; and for wildlife habitat. It
can be used to identify the potentials and limitations of
each soil for specific land uses and to help prevent
construction failures caused by unfavorable soil
properties.

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

crops and pasture

Carl D. Koch, district conservationist, Soil Conservation Service,
helped prepare this section.

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
land capability classification used by the Soil
Conservation Service is explained; and the estimated

yields of the main crops and hay and pasture plants are
listed for each soil.

Planners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under ““Detailed soil map
units.” Specific information can be obtained from the
local office of the Soil Conservation Service or the
Cooperative Extension Service.

According to the 1967 Conservation Needs Inventory,
approximately 90 percent of the survey area was used
for crops and pasture: 70 percent was used for corn or
soybeans; 10 percent was pasture; 4 percent was in
small grains, mainly wheat; and the rest was in
conservation practices.

There is very little potential for significantly increasing
the acreage of cropland in White County. About 2
percent of the county that is potentially good cropland is
used as woodland and about 3 percent as pasture. In
addition to the reserve productive capacity represented
by this land, food production could also be increased
considerably by using the latest crop production
technology on all cropland in the county.

The optimal and most beneficial use of the land
requires careful planning and good management. Soil
limitations and hazards need to be controlled so that the
land can be utilized to its fullest potential. In the
following paragraphs, the common soil limitations and
hazards in the county are discussed. Soil tilth, fertility,
and specialty crops are also discussed.

Soil drainage is the major conservation need in White
County. Approximately 70 percent of the cropland and
pasture in the county needs drainage to improve crop
yield. Without adequate drainage, excess water can
severely damage or destroy crops.

In most soils the water table is highest during winter
and spring and lowest in July and August. Plants use
more water in summer, and evaporation is greatest in
summer. Most crops have roots that use the desirable
mixture of water and air just above the water table.

In spring the water table is high in soils that are not
drained, and the roots are confined to the upper part of
the soil. In summer when the water table is lower, many
roots do not grow fast enough to reach the water that
may be several feet down. In a dry summer, plants may
be damaged by the lack of water. Plants on soils that
have been drained generally have an extensive root
system. In spring the roots grow to the water table,
which, because of the drainage system, is several feet
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below the surface. The water supply is usually adequate
for these plants throughout the growing season, even in
most dry summers.

Many areas of very poorly drained soils, including
Cohoctah, Chalmers, Gilford, Maumee, Muskego, Pella,
Rensselaer, Rensselaer Variant, and Wolcott soils, have
been drained for cultivation. Many more areas need to
be drained. Water ponds in many small depressions after
heavy rains. Some of these areas can be drained by
surface ditches. Other areas need tile drainage that has
a water inlet on the surface. These inlets quickly remove
ponded water so it does not have to percolate through
the soil to reach the tile. A few depressions are difficult
to drain because an adequate outlet is not available.
This condition exists in many areas of Ackerman and
Muskego soils. Many areas of these soils can be drained
by a pumping system that lifts the water to an outlet.

Most somewhat poorly drained soils are adequately
drained. These include the Aubbeenaubbee, Conover,
Crosier, Darroch, Elliott, Morocco, Mundelein, Odell,
Seafield, Watseka, and Whitaker soils. Draining these
soils lowers the seasonal high water table and protects
plant roots from excess water.

All well drained and moderately well drained soils have
good natural drainage and do not need artificial
drainage. Some natural drainageways and small
depressions on these soils, however, are very wet.
These areas may need artificial drainage.

Most farm drainage systems consist of a combination
of surface drains, tile, and open ditches. Surface drains
are used to channel standing water to an outlet. Tile
drains in most places are installed at a depth of 3 to 4
feet, but the depth varies with the topography. Some
fields need a complete system of evenly spaced tile.
Other fields simply need randomly placed tile to drain the
wettest areas. The type of drainage system depends on
many factors including the availability of outlets, the kind
of soils, and the soil distribution in the field. The distance
between tile drains depends on the permeability of the
soil.

Tile placed in soils that have layers of fine sand, for
example, Gilford, Maumee, Rensselaer, sandy
substratum, and Rensselaer Variant soils, needs a
protective covering so the sand will not clog the spaces
where water enters the tiles. After the tile is placed in
these soils, it is recommended that part of the surface
layer or some organic matter be placed directly over the
tile and its protective covering. This helps to keep sand
from clogging the openings and the protective covering.

Approximately 500 miles of open ditches in the county
provide outlets for tile drains and transport large
quantities of excess surface water.

Many factors need to be considered in draining
organic soils. The initial removal of water from these
soils will cause some subsidence. Subsidence and the
unstable soil material can cause tile to settle and move
out of line. In some areas of Muskego soils, some water
iniets to the tile will quickly plug up with material as a
result of chemical and biological reactions within the soil.

Soil survey

In organic soils, continuous lines of tile seem to stay in
place better than individual small sections. Tile lines with
large holes are less likely to plug up than those with
small holes. The oxidation of organic soils is minimized
by drainage systems that keep the water table at the
level required by crops during the growing season and
raise it to the surface during other parts of the year.
Information about drainage design for any soil is
available at the local office of the Soil Conservation
Service.

Soil erosion is a hazard on about 5 percent of the
cropland and pastureland in White County. Soils that
have a loamy surface layer and slope greater than 2
percent are susceptible to erosion.

Loss of the surface layer through erosion is damaging
for two reasons. First, productivity is reduced because
the nutrients and the friable consistency of the surface
layer are lost. Second, soil erosion produces sediment
that is deposited on lower lying soils or enters ditches
and streams.

In a few unduiating fields there are small areas where
the original surface layer has been severely eroded. In
these areas the clay loam subsoil is exposed. The
subsoil is difficult to till, and a good seedbed is difficult to
prepare.

Erosion can be controlled by crop residue
management, grasses and legumes in a crop rotation,
conservation tillage, contour farming, grassed waterways,
tile outlet terraces, or a combination of these practices.
Grasses and legumes can effectively control erosion.

Sloping soils need a cover of vegetation to reduce
erosion caused by water. On such soils, the residue from
previous crops should be left on the surface. Tillage that
does not invert the soil should be used. Crop rotation
also helps reduce soil loss.

Terracing and farming on the contour help control
erosion. Contour tillage is used on many small knolls and
on short narrow slopes. Terraces and contour tillage can
be used in only a few areas in White County because
most slopes are short and irregular. Also, good outlets
are not available for terraces. Therefore, cropping
systems that provide substantial vegetative cover are
needed in most areas of White County. No tillage
cultivation for corn is effective in reducing erosion and
can be adapted to most soils in the county.

Grassed waterways are needed on a few sloping
areas of Alvin, Martinsville, Montmorenci, Octagon,
Riddles, and Varna soils. Drainageways are necessary in
many areas of somewhat poorly drained and very poorly
drained soils, where large watersheds drain. Tile
drainage is generally needed under grassed waterways
and drainageways.

Many grade stabilization structures are needed for the
large number of open ditches in the county. These
structures help reduce erosion by slowing the movement
of surface water.

Soil blowing accurs when wind dislodges soil particles
with enough velocity that they become airborne. The
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distance that soil particles travel depends on the wind
velocity and the size, density, and shape of the soil
particle. The most erodible soil particles are sand-size
particles 0.1 millimeter in diameter. Fine sand and very
fine sand consist mostly of this size particle. Once soil
blowing has started, other particles become airborne.
Some particles of silt and clay become suspended in the
atmosphere until rain falls or the wind calms.

In White County, soil blowing occurs most often on
soils that have a surface layer of fine sandy loam, loamy
fine sand, or fine sand. These soils are mainly in the
northern part of the county.

Soil blowing occurs mainly in spring when winds are
strong. Soils in fields that have little vegetative cover are
susceptible to soil blowing. Early in spring, soil blowing
occurs most often on cultivated soils. Later in spring, it
occurs in fields of young crops. Soil blowing severely
damages young crops, especially soybeans.

Soil blowing can be controlled by windbreaks, proper
use of crop residue, minimum tillage, or a combination of
these practices. Ridges and furrows made by a field
cultivator also effectively control soil blowing, especially
when a substantial amount of crop residue is
incorporated into the surface layer. Vegetation such as
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wheat (fig. 12), grasses, and legumes helps reduce or
eliminate soil blowing.

Field windbreaks are generally planted on the west
side of the field. The spacing between windbreaks
depends on several factors including the size of mature
trees, the size of the area needing protection, and the
amount of protection required. For more information
about windbreaks and desirable species of trees to
plant, see the section “Windbreaks and environmental
plantings.”

The use of crop residue and conservation tillage helps
reduce soil blowing. The crop residue lowers the wind
velocity at the surface of the soil and reduces soil
blowing. No tillage cultivation for corn effectively reduces
soil blowing and can be used on most soils in the survey
area. Information about methods to control soil blowing
is available at local offices of the Soil Conservation
Service.

Droughtiness is a limitation of the sandy soils in White
County. These soils retain sufficient moisture to get
crops started. Their moderate or low water holding
capacity, however, and insufficient rainfall in summer

Figure 12.—Crop residue or vegetative cover, such as the wheat in the foreground, helps reduce or eliminate soil blowing,
which is a hazard in cultivated areas of Morocco fine sand.
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cause drought in these soils. Drought can substantially
reduce yields.

Irrigation can supply needed water to plants during dry
periods. In many areas, large amounts of ground water
are within a few feet of the surface and could be a
source of water for irrigation.

In areas of wet soils, tile drainage is necessary to
lower the water table in spring. In some of these soils
where droughtiness is a limitation, water flow could be
reversed in the tiles to provide limited subirrigation during
dry periods.

Without irrigation, soils that are droughty are poorly
suited to many crops. If row crops are grown on these
soils, the productivity will be less than the productivity of
a soil that has a high available water capacity. In most
years, a low or below average yield can be expected
from droughty soils.

Soil tilth is important for the germination of seeds and
for the infiltration of water into the soil. Soils that have
good tilth are friable, granular, and porous.

Most of the soils in the northern part of the county
have a friable or very friable surface layer. These soils
have good tilth and generally are easy to till. Fall plowing
of soils that are susceptible to soil blowing is not
recommended. Such soils should be plowed in spring.

Most of the soils in the southern part of the county
have a friable surface layer. These soils also have good
tilth. Generally they are easy to till under favorable
moisture conditions. Some of the very poorly drained
soils have a surface layer of clay loam or silty clay loam.
If these soils are tilled when they are wet, large clods
form. The clods make it difficult to prepare a seedbed.
Plowing these soils in fall generally results in good tilth in
the spring.

Intensive cultivation of organic soils over a period of
many years will cause substantial decomposition of the
organic matter. In most areas of Ackerman soils and in
many areas of Muskego soils this decomposition
exposes coprogenous earth. When this material dries, it
is very hard and brittle. Cultivation is difficult, and clods
remain on the surface. A seedbed is difficult to prepare
under these circumstances.

Soil fertility is low or moderate in the sandy soils in the
northern part of the county. Fertility is moderate or high
in the loamy soils in the southern part of the county.
Available phosphorus and potassium levels are low for
most of the soils.

Reaction of the soils in the county varies widely. The
very poorly drained soils are normally neutral or slightly
acid. Most sandy soils in the northern part of the county
are medium acid or strongly acid. Some sandy soils are
slightly acid or neutral. The loamy soils in the southern
part of the county are typically medium acid. Applications
of lime and fertilizer on all the soils should be based on
the results of soil tests, on the need of the crop, and on
the expected yields. Most fertilizer companies or the
Cooperative Extension Service can help determine the
kind and amount of fertilizer and lime to apply.

Soil survey

Field crops commonly grown in the survey area are
corn, soybeans, and wheat. Also suited to the soils and
climate are oats, barley, rye, sunflowers, and sorghums
grown for forage. Grass and legume seed could be
produced from alfalfa, bromegrass, bluegrass, various
clovers, fescue, orchardgrass, and redtop.

Legumes and grasses are used for hay, pasture, and
erosion control. Many legumes and grasses are suited to
the soils and climate of the survey area. Suitable
legumes include alfalfa, birdsfoot trefoil, ladino clover,
little red clover, mammoth clover, and sweetclover.
Suitable grasses include brome, bluegrass, fescue,
orchardgrass, redtop, reed, canarygrass, sudangrass,
and sudex.

Specialty crops, for example, popcorn, mint,
vegetables, and fruit, are of limited commercial
importance in the county and take up only a small
acreage. Deep soils that have good natural drainage and
that warm up early in spring are especially well suited to
many vegetables and small fruit. Martinsville and Riddles
soils on slopes of less than 8 percent are well suited.
Very poorly drained Maumee soils are well suited to
mint. If adequately drained, Muskego muck and
Ackerman muck are suited to many vegetable crops.
Most of the well drained soils are suited to orchards and
nursery plants.

Information on growing specialty crops can be
obtained from local offices of the Cooperative Extension
Service and Soil Conservation Service.

yields per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 6. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also
considered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate and timely tillage; contro! of weeds, plant
diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop
residue, barnyard manure, and green-manure crops; and
harvesting that insures the smallest possible loss.

The estimated yields reflect the productive capacity of
each soil for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.
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Crops other than those shown in table 6 are grown in
the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Soil Conservation Service or of the
Cooperative Extension Service can provide information
about the management and productivity of the soils for
those crops.

land capability classification

Land capability classification shows, in a general way,
the suitability of soils for most kinds of field crops. Crops
that require special management are excluded. The soils
are grouped according to their limitations for field crops,
the risk of damage if they are used for crops, and the
way they respond to management. The grouping does
not take into account major and generally expensive
landforming that would change slope, depth, or other
characteristics of the soils, nor does it consider possible
but unlikely major reclamation projects. Capability
classification is not a substitute for interpretations
designed to show suitability and limitations of groups of
soils for woodland and for engineering purposes.

In the capability system, soils are generally grouped at
three levels: capability class, subclass, and unit. Only
class and subclass are used in this survey. These levels
are defined in the following paragraphs.

Capabilily classes, the broadest groups, are
designated by Roman numerals | through Viil. The
numerals indicate progressively greater limitations and
narrower choices for practical use. The classes are
defined as follows:

Class | soils have slight limitations that restrict their
use.

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

Class |1 soils have severe limitations that reduce the
choice of plants or that require special conservation
practices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants or that 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.

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

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

Class VIl soils and miscellaneous areas have
limitations that nearly preclude their use for commercial
crop production.

Capability subclasses are soil groups within one class.
They are designated by adding a small letter, e, w, s, or
¢, to the class numeral, for example, lle. 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
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cultivation (in some soils the wetness can be partly
corrected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is very cold
or very dry.

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

The acreage of soils in each capability subclass is
shown in table 7. The capability classification of each
map unit is given in the section “Detailed soil map
units.”

woodland management and productivity

Mitchell G. Hassler, forester, Soil Conservation Service, helped
prepare this section.

Table 8 can be used by woodland owners or forest
managers in planning the use of soils for wood crops.
Only those soils suitable for wood crops are listed. The
table lists the ordination (woodland suitability) symbol for
each soil. Soils assigned the same ordination symbol
require the same general management and have about
the same potential productivity.

The first part of the ordination symbol, a number,
indicates the potential productivity of the soils for
important trees. The number 1 indicates very high
productivity; 2, high; 3, moderately high; 4, moderate;
and 5, low. The second part of the symbol, a letter,
indicates the major kind of soil limitation. The letter x
indicates stoniness or rockiness; w, excessive water in or
on the soil; ¢, toxic substances in the soil; d, restricted
root depth; ¢, clay in the upper part of the soil; s, sandy
texture; f, high content of coarse fragments in the soil
profile; and r, steep slopes. The letter o indicates that
limitations or restrictions are insignificant. If a soil has
more than one limitation, the priority is as follows: x, w, t,
dcs f,andr.

In table 8, sfight, moderate, and severe indicate the
degree of the major soil limitations to be considered in
management.

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

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

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

Ratings of windthrow hazard are based on soil
characteristics that affect the development of tree roots
and the ability of the soil to hold trees firmly. A rating of
slight indicates that few trees may be blown down by
strong winds; moderate, that some trees will be blown
down during periods of excessive soil wetness and
strong winds; and severe, that many trees are blown
down during periods of excessive soil wetness and
moderate or strong winds.

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

Trees to plant are those that are suited to the soils
and to commercial wood production.

windbreaks and environmental plantings

Windbreaks protect livestock, buildings, and yards
from wind and snow. They also protect fruit trees and
gardens, and they furnish habitat for wildlife. Several
rows of low- and high-growing broadleaf and coniferous
trees and shrubs provide the most protection.

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

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

Table 9 shows the height that locally grown trees and
shrubs are expected to reach in 20 years on various
soils. The estimates in table 9 are based on
measurements and observation of established plantings
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that have been given adequate care. They can be used
as a guide in planning windbreaks and screens.
Additional information on planning windbreaks and
screens and planting and caring for trees and shrubs
can be obtained from local offices of the Soil
Conservation Service or the Cooperative Extension
Service or from a nursery.

recreation

The soils of the survey area are rated in table 10
according to limitations that affect their suitability for
recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface tayer. Susceptibility to flooding is considered. Not
considered in the ratings, but important in evaluating a
site, are the location and accessibility of the area, the
size and shape of the area and its scenic quality,
vegetation, access to water, potential water
impoundment sites, and access to public sewerlines. The
capacity of the soil to absorb septic tank effluent and the
ability of the soil to support vegetation are also
important. Soils subject to flooding are limited for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. In planning
recreation facilities, onsite assessment of the height,
duration, intensity, and frequency of flooding is essential.

In table 10, the degree of soil limitation is expressed
as slight, moderate, or severe. Slight means that soil
properties are generally favorable and that limitations are
minor and easily overcome. Moderate means that
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be
offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 10 can be supplemented by
other information in this survey, for example,
interpretations for septic tank absorption fields in table
13 and interpretations for dwellings without basements
and for local roads and streets in table 12.

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

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

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones and boulders, is firm after rains,
and is not dusty when dry. If grading is needed, the
depth of the soil over bedrock or a hardpan should be
considered.

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

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be
required. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject to
prolonged flooding during the period of use. They have
moderate slopes and no stones or boulders on the
surface. The suitability of the soil for tees or greens is
not considered in rating the soils.

wildlife habitat

James D. McCall, wildlife biologist, Soil Conservation Service, helped
prepare this section.

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat can
be created or improved by planting appropriate
vegetation, by maintaining the existing plant cover, or by
promoting the natural establishment of desirable plants.

In table 11, the soils in the survey area are rated
according to their potential for providing habitat for
various kinds of wildlife. This information can be used in
planning parks, wildlife refuges, nature study areas, and
other developments for wildlife; in selecting soils that are
suitable for establishing, improving, or maintaining
specific elements of wildlife habitat; and in determining
the intensity of management needed for each element of
the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good indicates that the element or
kind of habitat is easily established, improved, or
maintained. Few or no limitations affect management,
and satisfactory results can be expected. A rating of fair
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management is required for
satisfactory results. A rating of poor indicates that
limitations are severe for the designated element or kind
of habitat. Habitat can be created, improved, or
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maintained in most places, but management is difficult
and must be intensive. A rating of very poor indicates
that restrictions for the element or kind of habitat are
very severe and that unsatisfactory results can be
expected. Creating, improving, or maintaining habitat is
impractical or impossible.

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

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and
features that affect the growth of grain and seed crops
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, slope, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of grain and
seed crops are corn, wheat, oats, sorghum, and
sunflowers.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, flood hazard,
and slope. Soil temperature and soil moisture are also
considerations. Examples of grasses and legumes are
fescue, timothy, orchardgrass, bromegrass, bluegrass,
clover, lespedeza, and alfalfa.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds. Soil
properties and features that affect the growth of these
plants are depth of the root zone, texture of the surface
layer, available water capacity, wetness, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of wild
herbaceous plants are bluestem, goldenrod,
beggarweed, wheatgrass, ragweed, pokeweed,
crabgrass, and dandelion.

Haradwood trees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage. Soil
properties and features that affect the growth of
hardwood trees and shrubs are depth of the root zone,
the available water capacity, and wetness. Examples of
these plants are oak, poplar, beech, wild cherry,
sweetgum, willow, black walnut, apple, hawthorn,
dogwood, hickory, hazelnut, blackberry, elderberry, and
blueberry. Examples of fruit-producing shrubs that are
suitable for planting on soils rated good are autumn-olive
and crabapple.

Coniferous plants furnish browse and seeds. Soil
properties and features that affect the growth of
coniferous trees, shrubs, and ground cover are depth of
the root zone, available water capacity, and wetness.
Examples of coniferous plants are pine, spruce, fir,
cedar, and juniper.

Wetland plants are annual and perennial wild
herbaceous plants that grow on moist or wet sites.
Submerged or floating aquatic plants are excluded. Soil
properties and features affecting wetland plants are
texture of the surface layer, wetness, reaction, salinity,
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slope, and surface stoniness. Examples of wetland
plants are smartweed, pondweed, wild millet, algae,
cordgrass, rushes, sedges, and reeds.

Shallow water areas have an average depth of less
than 5 feet. Some are naturally wet areas. Others are
created by dams, levees, or other water-control
structures. Soil properties and features affecting shallow
water areas are depth to bedrock, wetness, surface
stoniness, slope, and permeability. Examples of shallow
water areas are marshes, waterfowl feeding areas, and
ponds.

The habitat for various kinds of wildlife is described in
the following paragraphs.

Habitat for openiand wildlife consists of cropland,
pasture, meadows, and areas that are overgrown with
grasses, herbs, shrubs, and vines. These areas produce
grain and seed crops, grasses and legumes, and wild
herbaceous plants. The wildlife attracted to these areas
include bobwhite quail, pheasant, dove, meadowlark,
field sparrow, cottontalil, red fox, and woodchuck.

Habitat for woodland wildlife consists of areas of
deciduous plants or coniferous plants or both and
associated grasses, legumes, and wild herbaceous
plants. Wildlife attracted to these areas include wild
turkey, ruffed grouse, woodcock, thrushes, woodpeckers,
squirrels, gray fox, raccoon, and white-tailed deer.

Habitat for wetland wildlife consists of open, marshy or
swampy shallow water areas. Some of the wildlife
attracted to such areas are ducks, geese, shore birds,
rails, kingfishers, muskrat, mink, and beaver.

engineering

Max L. Evans, state conservation engineer, Soil Conservation
Service, helped prepare this section.

This section provides information for planning land
uses related to urban development and to water
management. Soils are rated for various uses, and the
most limiting features are identified. The ratings are
given in the following tables: Building site development,
Sanitary facilities, Construction materials, and Water
management. The ratings are based on observed
performance of the soils and on the estimated data and
test data in the “Soil properties” section.

Information in this section is intended for land use
planning, for evaluating land use alternatives, and for
planning site investigations prior to design and
construction. The information, however, has limitations.
For example, estimates and other data generally apply
only to that part of the soil within a depth of 5 or 6 feet.
Because of the map scale, small areas of different soils
may be included within the mapped areas of a specific
sofl.

The information is not site specific and does not
eliminate the need for onsite investigation of the soils or
for testing and analysis by personnel experienced in the
design and construction of engineering works.

Soil survey

Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this
section. Local ordinances and regulations need to be
considered in planning, in site selection, and in design.

Soil properties, site features, and observed
performance were considered in determining the ratings
in this section. During the fieldwork for this soil survey,
determinations were made about grain-size distribution,
liquid limit, plasticity index, soil reaction, depth to
bedrock, hardness of bedrock within 5 to 6 feet of the
surface, soil wetness, depth to a seasonal high water
table, slope, likelihood of flooding, natural soil structure
aggregation, and soil density. Data were collected about
kinds of clay minerals, mineralogy of the sand and silt
fractions, and the kind of adsorbed cations. Estimates
were made for erodibility, permeability, corrosivity, shrink-
swell potential, available water capacity, and other
behavioral characteristics affecting engineering uses.

This information can be used to (1) evaluate the
potential of areas for residential, commercial, industrial,
and recreation uses; (2) make preliminary estimates of
construction conditions; (3) evaluate alternative routes
for roads, streets, highways, pipelines, and underground
cables; (4) evaluate alternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; (5)
plan detailed onsite investigations of soils and geology;
(6) locate potential sources of gravel, sand, earthfill, and
topsoil; (7) plan drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and water
conservation; and (8) predict performance of proposed
small structures and pavements by comparing the
performance of existing similar structures on the same or
similar soils.

The information in the tables, along with the soil maps,
the soil descriptions, and other data provided in this
survey can be used to make additional interpretations.

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

building site development

Table 12 shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and
without basements, small commercial buildings, local
roads and streets, and lawns and landscaping. The
limitations are considered s/ight if soil properties and site
features are generally favorable for the indicated use
and limitations are minor and easily overcome; moderate
if soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are required.
Special feasibility studies may be required where the soil
limitations are severe.
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Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The
ratings are based on soil properties, site features, and
observed performance of the soils. The ease of digging,
filling, and compacting is affected by the depth to
bedrock, a cemented pan, or a very firm dense layer;
stone content; soil texture; and slope. The time of the
year that excavations can be made is affected by the
depth to a seasonal high water table and the
susceptibility of the soil to flooding. The resistance of the
excavation walls or banks to sloughing or caving is
affected by soil texture and the depth to the water table.

Dwellings and small commercial buildings are
structures built on shallow foundations on undisturbed
soil. The load limit is the same as that for single-family
dwellings no higher than three stories. Ratings are made
for small commercial buildings without basements, for
dwellings with basements, and for dwellings without
basements. The ratings are based on soil properties, site
features, and observed performance of the soils. A high
water table, flooding, shrink-swell potential, and organic
layers can cause the movement of footings. A high water
table, depth to bedrock or to a cemented pan, large
stones, and flooding affect the ease of excavation and
construction. Landscaping and grading that require cuts
and fills of more than 5 to 6 feet are not considered.

Local roads and streets have an all-weather surface
and carry automobile and light truck traffic all year. They
have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabilized soil material, and a
flexible or rigid surface. Cuts and fills are generally
limited to less than 6 feet. The ratings are based on soil
properties, site features, and observed performance of
the soils. Depth to bedrock or to a cemented pan, a high
water table, flooding, large stones, and slope affect the
ease of excavating and grading. Soil strength (as
inferred from the engineering classification of the soil),
shrink-swell potential, frost action potential, and depth to
a high water table affect the traffic supporting capacity.

Lawns and landscaping require soils on which turf and
ornamental trees and shrubs can be established and
maintained. The ratings are based on soil properties, site
features, and observed performance of the soils. Soil
reaction, a high water table, depth to bedrock or to a
cemented pan, the available water capacity in the upper
40 inches, and the content of salts, sodium, and sulfidic
materials affect plant growth. Flooding, wetness, slope,
stoniness, and the amount of sand, clay, or organic
matter in the surface layer affect trafficability after
vegetation is established.

sanitary facilities

Table 13 shows the degree and the kind of soil
limitations that affect septic tank absorption fields,
sewage lagoons, and sanitary landfills. The limitations
are considered sfight if soil properties and site features
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are generally favorable for the indicated use and
limitations are minor and easily overcome; moderate if
soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are required.

Table 13 also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properties and site features are favorable for the use
and good performance and low maintenance can be
expected; fair indicates that soil properties and site
features are moderately favorable for the use and one or
more soil properties or site features make the soil less
desirable than the soils rated good; and poor indicates
that one or more soil properties or site features are
unfavorable for the use and overcoming the unfavorable
properties requires special design, extra maintenance, or
costly alteration.

Septic tank absorption fields are areas in which
effluent from a septic tank is distributed into the soil
through subsurface tiles or perforated pipe. Only that
part of the soil between depths of 24 and 72 inches is
evaluated. The ratings are based on soil properties, site
features, and observed performance of the soils.
Permeability, a high water table, depth to bedrock or to a
cemented pan, and flooding affect absorption of the
effluent. Large stones and bedrock or a cemented pan
interfere with installation.

Unsatisfactory performance of septic tank absorption
fields, including excessively slow absorption of effluent,
surfacing of effluent, and hillside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption field, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material beneath
the absorption field to filter the effluent effectively. Many
local ordinances require that this material be of a certain
thickness.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut slopes or embankments of
compacted soil. Lagoons generally are designed to hold
the sewage within a depth of 2 to 5 feet. Nearly
impervious soil material for the lagoon floor and sides is
required to minimize seepage and contamination of
ground water.

Table 13 gives ratings for the natural soil that makes
up the lagoon floor. The surface layer and, generally, 1
or 2 feet of soil material below the surface layer are
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table, depth
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to bedrock or to a cemented pan, flooding, large stones,
and content of organic matter.

Excessive seepage due to rapid permeability of the
soil or a water table that is high enough to raise the level
of sewage in the lagoon causes a lagoon to function
unsatisfactorily. Pollution results if seepage is excessive
or if floodwater overtops the lagoon. A high content of
organic matter is detrimental to proper functioning of the
lagoon because it inhibits aerobic activity. Slope,
bedrock, and cemented pans can cause construction
problems, and large stones can hinder compaction of
the lagoon floor.

Sanitary landfills are areas where solid waste is
disposed of by burying it in soil. There are two types of
landfill—trench and area. In a trench landfill, the waste is
placed in a trench. It is spread, compacted, and covered
daily with a thin layer of soil excavated at the site. in an
area landfill, the waste is placed in successive layers on
the surface of the soil. The waste is spread, compacted,
and covered daily with a thin layer of soil from a source
away from the site.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types involve a risk of ground
water pollution. Ease of excavation and revegetation
needs to be considered.

The ratings in table 13 are based on soil properties,
site features, and observed performance of the soils.
Permeability, depth to bedrock or to a cemented pan, a
high water table, slope, and flooding affect both types of
landfill. Texture, stones and boulders, highly organic
layers, soil reaction, and content of salts and sodium
affect trench type landfills. Unless otherwise stated, the
ratings apply only to that part of the soil within a depth
of about 6 feet. For deeper trenches, a limitation rated
slight or moderate may not be valid. Onsite investigation
is needed.

Daily cover for landfill is the soil material that is used
to cover compacted solid waste in an area type sanitary
fandfill. The soil material is obtained offsite, transported
to the landfill, and spread over the waste.

Soil texture, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that are
free of large stones or excess grave! are the best cover
for a landfill. Clayey soils are sticky or cloddy and are
difficult to spread; sandy soils are subject to soil blowing.

After soil material has been removed, the soil material
remaining in the borrow area must be thick enough over
bedrock, a cemented pan, or the water table to permit
revegetation. The soil material used as final cover for a
landfill should be suitable for plants. The surface layer
generally has the best workability, more organic matter,
and the best potential for plants. Material from the
surface layer should be stockpiled for use as the final
cover.
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construction materials

Table 14 gives information about the scils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
good, fair, or poor as a source of roadfill and topsaoil.
They are rated as a probable or improbable source of
sand and gravel. The ratings are based on soil
properties and site features that affect the removal of
the soil and its use as construction material. Normal
compaction, minor processing, and other standard
construction practices are assumed. Each soil is
evaluated to a depth of 5 or 6 feet.

Roadfill is soil material that is excavated in one place
and used in road embankments in another place. In this
table, the soils are rated as a source of roadfill for low
embankments, generally less than 6 feet high and less
exacting in design than higher embankments.

The ratings are for the soil material below the surface
layer to a depth of 5 or 6 feet. It is assumed that soil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitability within
their profile. The table showing engineering index
properties provides detailed information about each soil
layer. This information can help determine the suitability
of each layer for use as roadfill. The performance of soil
after it is stabilized with lime or cement is not considered
in the ratings.

The ratings are based on soil properties, site features,
and observed performance of the soils. The thickness of
suitable material is a major consideration. The ease of
excavation is affected by large stones, a high water
table, and slope. How well the soil performs in place
after it has been compacted and drained is determined
by its strength (as inferred from the engineering
classification of the soil) and shrink-swell potential.

Soils rated good contain significant amounts of sand
or gravel or both. They have at least 5 feet of suitable
material, low shrink-swell potential, few cobbles and
stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feet. Soils rated fair are more
than 35 percent silt- and clay-sized particles and have a
plasticity index of less than 10. They have moderate
shrink-swell potential, slopes of 15 to 25 percent, or
many stones. Depth to the water table is 1 to 3 feet.
Soils rated poor have a plasticity index of more than 10,
a high shrink-swell potential, many stones, or slopes of
more than 25 percent. They are wet, and the depth to
the water table is less than 1 foot. They may have layers
of suitable material, but the material is less than 3 feet
thick.

Sand and gravel are natural aggregates suitable for
commercial use with a minimum of processing. Sand and
gravel are used in many kinds of construction.
Specifications for each use vary widely. In table 14, only
the probability of finding material in suitable quantity is
evaluated. The suitability of the material for specific
purposes is not evaluated, nor are factors that affect
excavation of the material.
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The properties used to evaluate the soil as a source of
sand or gravel are gradation of grain sizes (as indicated
by the engineering classification of the soil), the
thickness of suitable material, and the content of rock
fragments. Kinds of rock, acidity, and stratification are
given in the soil series descriptions. Gradation of grain
sizes is given in the table on engineering index
properties.

A soil rated as a probable source has a layer of clean
sand or gravel or a layer of sand or gravel that is up to
12 percent silty fines. This material must be at least 3
feet thick and less than 50 percent, by weight, large
stones. All other soils are rated as an improbable
source. Coarse fragments of soft bedrock, such as shale
and siltstone, are not considered to be sand and gravel.

Topsoil is used to cover an area so that vegetation
can be established and maintained. The upper 40 inches
of a soil is evaluated for use as topsoil. Also evaluated is
the reclamation potential of the borrow area.

Plant growth is affected by toxic material and by such
properties as soil reaction, available water capacity, and
fertility. The ease of excavating, loading, and spreading
is affected by rock fragments, slope, a water table, soil
texture, and thickness of suitable material. Reclamation
of the borrow area is affected by slope, a water table,
rock fragments, bedrock, and toxic material.

Soils rated good have friable loamy material to a depth
of at least 40 inches. They are free of stones and
cobbles, have little or no gravel, and have slopes of less
than 8 percent. They are low in content of soluble salts,
are naturally fertile or respond well to fertilizer, and are
not so wet that excavation is difficult.

Soils rated fair are sandy soils, loamy soils that have a
relatively high content of clay, soils that have only 20 to
40 inches of suitable material, soils that have an
appreciable amount of gravel, stones, or soluble salts, or
soils that have slopes of 8 to 15 percent. The soils are
not so wet that excavation is difficult. -

Soils rated poor are very sandy or clayey, have less
than 20 inches of suitable material, have a large amount
of gravel, stones, or soluble salts, have slopes of more
than 15 percent, or have a seasonal water table at or
near the surface.

The surface layer of most soils is generally preferred
for topsoil because of its organic matter content. Organic
matter greatly increases the absorption and retention of
moisture and nutrients for piant growth.

water management

Table 15 gives information on the soil properties and
site features that affect water management. The degree
and kind of soil limitations are given for pond reservoir
areas; embankments, dikes, and levees; and aquifer-fed
ponds. The limitations are considered s/ight if soil
properties and site features are generally favorable for
the indicated use and limitations are minor and are easily
overcome; moderate if soil properties or site features are
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not favorable for the indicated use and special planning,
design, or maintenance is needed to overcome or
minimize the limitations; and severe if soil properties or
site features are so unfavorable or so difficult to
overcome that special design, significant increase in
construction costs, and possibly increased maintenance
are required.

This table also gives for each soil the restrictive
features that affect drainage, terraces and diversions,
and grassed waterways.

Pond reservoir areas hold water behind a dam or
embankment. Soils best suited to this use have fow
seepage potential in the upper 60 inches. The seepage
potential is determined by the permeability of the soil
and the depth to fractured bedrock or other permeable
material. Excessive slope can affect the storage capacity
of the reservoir area.

Embankments, dikes, and levees are raised structures
of soil material, generally less than 20 feet high,
constructed to impound water or to protect land against
overflow. In this table, the soils are rated as a source of
material for embankment fill. The ratings apply to the sail
material below the surface layer to a depth of about 5
feet. It is assumed that soil layers will be uniformly mixed
and compacted during construction.

The ratings do not indicate the ability of the natural
soil to support an embankment. Soil properties to a
depth even greater than the height of the embankment
can affect performance and safety of the embankment.
Generally, deeper onsite investigation is needed to
determine these properties.

Soil material in embankments must be resistant to
seepage, piping, and erosion and have favorable
compaction characteristics. Unfavorable features include
less than 5 feet of suitable material and a high content
of stones or boulders, organic matter, or saits or sodium.
A high water table affects the amount of usable material.
It also affects trafficability.

Aquifer-fed excavated ponds are pits or dugouts that
extend to a ground-water aquifer or to a depth below a
permanent water table. Excluded are ponds that are fed
only by surface runoff and embankment ponds that
impound water 3 feet or more above the original surface.
Excavated ponds are affected by depth to a permanent
water table, permeability of the aquifer, and quality of the
water as inferred from the salinity of the soil. Depth to
bedrock and the content of large stones affect the ease
of excavation.

Drainage is the removal of excess surface and
subsurface water from the soil. How easily and
effectively the soil is drained depends on the depth to
bedrock, to a cemented pan, or to other layers that
affect the rate of water movement; permeability; depth to
a high water table or depth of standing water if the soil is
subject to ponding; slope; susceptibility to flooding;
subsidence of organic layers; and potential frost action.
Excavating and grading and the stability of ditchbanks
are affected by depth to bedrock or to a cemented pan,
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large stones, siope, and the hazard of cutbanks caving.
The productivity of the soil after drainage is adversely
affected by extreme acidity or by toxic substances in the
root zone, such as salts, sodium, or sulfur. Availability of
drainage outlets is not considered in the ratings.
Terraces and diversions are embankments or a
combination of channels and ridges constructed across
a slope to reduce erosion and conserve moisture by
intercepting runoff. Slope, wetness, large stones, and
depth to bedrock or to a cemented pan affect the
construction of terraces and diversions. A restricted
rooting depth, a severe hazard of wind or water erosion,

an excessively coarse texture, and restricted permeability
adversely affect maintenance.

Grassed waterways are natural or constructed
channels, generally broad and shallow, that conduct
surface water to outlets at a nonerosive velocity. Large
stones, wetness, slope, and depth to bedrock or to a
cemented pan affect the construction of grassed
waterways. A hazard of wind erosion, low available water
capacity, restricted rooting depth, toxic substances such
as salts or sodium, and restricted permeability adversely
affect the growth and maintenance of the grass after
construction.
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Data relating to soil properties are collected during the
course of the soil survey. The data and the estimates of
soil and water features, listed in tables, are explained on
the following pages.

Soil properties are determined by field examination of
the soils and by laboratory index testing of some
benchmark soils. Established standard procedures are
followed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
to delineate them on the soil maps. Samples are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and
compaction characteristics.

Estimates of soil properties are based on field
examinations, on laboratory tests of samples from the
survey area, and on laboratory tests of samples of
similar soils in nearby areas. Tests verify field
observations, verify properties that cannot be estimated
accurately by field observation, and help characterize
key soils.

The estimates of soil properties shown in the tables
include the range of grain-size distribution and Atterberg
limits, the engineering classifications, and the physical
and chemical properties of the major layers of each soil.
Pertinent soil and water features also are given.

engineering index properties

Table 16 gives estimates of the engineering
classification and of the range of index properties for the
major layers of each soil in the survey area. Most soils
have layers of contrasting properties within the upper 5
or 6 feet.

Depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on other
properties of each layer are given for each soil series
under ““Soil series and their morphology.”

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

Classification of the soils is determined according to
the Unified soil classification system (2) and the system

adopted by the American Association of State Highway
and Transportation Officials (7).

The Unified system classifies soils according to
properties that affect their use as construction material.
Soils are classified according to grain-size distribution of
the fraction less than 3 inches in diameter and according
to plasticity index, liquid limit, and organic matter
content. Sandy and gravelly soils are identified as GW,
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils
as ML, CL, OL, MH, CH, and OH; and highly organic
soils as Pt. Soils exhibiting engineering properties of two
groups can have a dual classification, for example, SP-
SM.

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
of seven groups from A-1 through A-7 on the basis of
grain-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content
of fines (silt and clay). At the other extreme, soils in
group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material
can be indicated by a group index number. Group index
numbers range from O for the best subgrade material to
20 or higher for the poorest.

Rock fragments larger than 3 inches in diameter are
indicated as a percentage of the total soil on a dry-
weight basis. The percentages are estimates determined
mainly by converting volume percentage in the field to
weight percentage.

Percentage (of soil particles) passing designated
sieves is the percentage of the soil fraction less than 3
inches in diameter based on an oven-dry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard
Series), have openings of 4.76, 2.00, 0.420, and 0.074
millimeters, respectively. Estimates are based on
laboratory tests of soils sampled in the survey area and
in nearby areas and on estimates made in the field.

Liquid limit and plasticity index (Atterberg limits)
indicate the plasticity characteristics of a soil. The
estimates are based on test data from the survey area or
from nearby areas and on field examination.
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physical and chemical properties

Table 17 shows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The estimates are based on field observations and on
test data for these and similar soils.

Clay as a soil separate consists of mineral soil
particles that are less than 0.002 millimeter in diameter.
in this table, the estimated clay content of each major
soil layer is given as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter.

The amount and kind of clay greatly affect the fertility
and physical condition of the soil. They determine the
ability of the soil to adsorb cations and to retain
moisture. They influence shrink-swell potential,
permeability, and plasticity, the ease of soil dispersion,
and other soil properties. The amount and kind of clay in
a soil also affect tillage and earth-moving operations.

Moist bulk density is the weight of soil (ovendry) per
unit volume. Volume is measured when the soil is at field
moisture capacity, that is, the moisture content at 1/3
bar moisture tension. Weight is determined after drying
the soil at 105 degrees C. In this table, the estimated
moist bulk density of each major soil horizon is
expressed in grams per cubic centimeter of soil material
that is less than 2 millimeters in diameter. Bulk density
data are used to compute shrink-swell potential,
available water capacity, total pore space, and other soil
properties. The moist bulk density of a soil indicates the
pore space available for water and roots. A bulk density
of more than 1.6 can restrict water storage and root
penetration. Moist bulk density is influenced by texture,
kind of clay, content of organic matter, and soil structure.

Permeability refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of downward
movement of water when the soil is saturated. They are
based on soil characteristics observed in the field,
particularly structure, porosity, and texture. Permeability
is considered in the design of soil drainage systems,
septic tank absorption fields, and construction where the
rate of water movement under saturated conditions
affects behavior.

Available water capacity refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
water and the depth of the root zone. The most
important properties are the content of organic matter,
soil texture, bulk density, and soil structure. Available
water capacity is an important factor in the choice of
plants or crops to be grown and in the design and
management of irrigation systems. Available water
capacity is not an estimate of the quantity of water
actually available to plants at any given time.

Soil reaction is a measure of acidity or alkalinity and is
expressed as a range in pH values. The range in pH of
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each major horizon is based on many field tests. For
many soils, values have been verified by laboratory
analyses. Soil reaction is important in selecting crops
and other plants, in evaluating soil amendments for
fertility and stabilization, and in determining the risk of
corrosion.

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture. Volume
change occurs mainly because of the interaction of clay
minerals with water and varies with the amount and type
of clay minerals in the soil. The size of the load on the
soil and the magnitude of the change in soil moisture
content influence the amount of swelling of soils in
place. Laboratory measurements of swelling of
undisturbed clods were made for many soils. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the soil and on
measurements of similar soils.

if the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to
buildings, roads, and other structures. Special design is
often needed.

Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture
content is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2
millimeters in diameter. The classes are /ow, a change of
less than 3 percent; moderate, 3 to 6 percent; and high,
more than 6 percent. Very high, greater than 9 percent,
is sometimes used.

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, sand, and
organic matter (up to 4 percent) and on soil structure
and permeability. Values of K range from 0.05 to 0.69.
The higher the value the more susceptible the soil is to
sheet and rill erosion by water.

Erosion factor T is an estimate of the maximum
average annual rate of soil erosion by wind or water that
can occur without affecting crop productivity over a
sustained period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to wind
erosion in cultivated areas. The groups indicate the
susceptibility of soil to wind erosion and the amount of
soil lost. Soils are grouped according to the following
distinctions:

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

2. Loamy sands, loamy fine sands, and loamy very
fine sands. These soils are very highly erodible. Crops
can be grown if intensive measures to control wind
erosion are used.
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3. Sandy loams, coarse sandy !oams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible. Crops can be grown if intensive measures to
control wind erosion are used.

4L. Calcareous loamy soils that are less than 35
percent clay and more than 5 percent finely divided
calcium carbonate. These soils are erodible. Crops can
be grown if intensive measures to control wind erosion
are used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible. Crops can be grown if measures to
control wind erosion are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible. Crops can be grown if measures to
control wind erosion are used.

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

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

8. Stony or gravelly soils and ather soils not subject
to wind erosion.

Organic matter is the plant and animal residue in the
soil at various stages of decomposition.

In table 17, the estimated content of organic matter of
the plow layer is expressed as a percentage, by weight,
of the soil material that is less than 2 millimeters in
diameter.

The content of organic matter of a soil can be
maintained or increased by returning crop residue to the
soil. Organic matter affects the available water capacity,
infiltration rate, and tilth. It is a source of nitrogen and
other nutrients for crops.

soil and water features

Table 18 gives estimates of various soil and water
features. The estimates are used in land use planning
that involves engineering considerations.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
assigned to one of four groups. They are grouped
according to the intake of water when the soils are
thoroughly wet and receive precipitation from long-
duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist mainly of
deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water
transmission.
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Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water
transmission.

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

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

Flooding, the temporary inundation of an area, is
caused by overflowing streams or by runoff from
adjacent slopes. Water standing for short periods after
rainfall or snowmelt is not considered flooding, nor is
water in swamps and marshes.

Table 18 gives the frequency and duration of flooding
and the time of year when flooding is most likely.

Frequency, duration, and probable dates of occurrence
are estimated. Frequency is expressed as none, rare,
common, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but
possible under unusual weather conditions; common that
it is likely under normal conditions; occasional that it
occurs on an average of once or less in 2 years; and
frequent that it occurs on an average of more than once
in 2 years. Duration is expressed as very brief if less
than 2 days, brief if 2 to 7 days, and /ong if more than 7
days. Probable dates are expressed in months;
November-May, for example, means that flooding can
occur during the period November through May.

The information is based on evidence in the soil
profile, namely thin strata of gravel, sand, silt, or clay
deposited by floodwater; irregular decrease in organic
matter content with increasing depth; and absence of
distinctive horizons that form in soils that are not subject
to flooding.

Also considered are local information about the extent
and levels of flooding and the relation of each soil on
the landscape to historic floods. Information on the
extent of flooding based on soil data is less specific than
that provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.

High water table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a
saturated zone, namely grayish colors or mottles in the
soil. Indicated in table 18 are the depth to the seasonal
high water table; the kind of water table—that is,
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perched, artesian, or apparent; and the months of the
year that the water table commonly is high. A water table
that is seasonally high for less than 1 month is not
indicated in table 18.

An apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding soil. A perched
water table is water standing above an unsaturated
zone. In places an upper, or perched, water table is
separated from a lower one by a dry zone.

Only saturated zones within a depth of about 6 feet
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.

Depth to bedrock is given if bedrock is within a depth
of 5 feet. The depth is based on many soil borings and
on observations during soil mapping. The rock is
specified as either soft or hard. If the rock is soft or
fractured, excavations can be made with trenching
machines, backhoes, or small rippers. If the rock is hard
or massive, blasting or special equipment generally is
needed for excavation.

Potential frost action is the likelihood of upward or
lateral expansion of the soil caused by the formation of
segregated ice lenses (frost heave) and the subsequent
collapse of the soil and loss of strength on thawing.
Frost action occurs when moisture moves into the
"freezing zone of the soil. Temperature, texture, density,

permeability, content of organic matter, and depth to the
water table are the most important factors considered in
evaluating the potential for frost action. It is assumed
that the soil is not insulated by vegetation or snow and is
not artificially drained. Silty and highly structured clayey
soils that have a high water table in winter are most
susceptible to frost action. Well drained, very gravelly, or
very sandy soils are the least susceptible. Frost heave
and low soil strength during thawing cause damage
mainly to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of
corrosion of uncoated steel is related to such factors as
soil moisture, particle-size distribution, acidity, and
electrical conductivity of the soil. The rate of corrosion of
concrete is based mainly on the sulfate and sodium
content, texture, moisture content, and acidity of the soil.
Special site examination and design may be needed if
the combination of factors creates a severe corrosion
environment. The steel in installations that ihtersect soil
boundaries or soil layers is more susceptible to corrosion
than steel in installations that are entirely within one kind
of soil or within one soil layer.

For uncoated steel, the risk of corrosion, expressed as
low, moderate, or high, is based on soil drainage class,
total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrosion is also expressed
as /ow, moderate, or high. It is based on soil texture,
acidity, and amount of sulfates in the saturation extract.
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classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (5). Beginning
with the broadest, these categories are the order,
suborder, great group, subgrouﬁ, family, and series.
Classification is based on soil properties observed in the
field or inferred from those observations or from
laboratory measurements. In table 19, the soils of the
survey area are classified according to the system. The
categories are defined in the following paragraphs.

ORDER. Ten soil orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in so/. An
example is Alfisol.

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence soil
genesis and are important to plant growth or properties
that reflect the most important variables within the
orders. The last syllable in the name of a suborder
indicates the order. An example is Udalfs (Ud, meaning
humid, plus aff, from Alfisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes; and
base status. Each great group is identified by the name
of a suborder and by a prefix that indicates a property of
the soil. An example is Hapludalfs (Hap/, meaning
minimal horizonation, plus udalfs, the suborder of the
Alfisols that have a udic moisture regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are
transitions to other orders, suborders, or great groups.
Extragrades have some properties that are not
representative of the great group but do not indicate
transitions to any other known kind of soil. Each
subgroup is identified by one or more adjectives
preceding the name of the great group. The adjective
Typic identifies the subgroup that typifies the great
group. An example is Typic Hapludalfs.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the
properties are those of horizons below plow depth where
there is much biological activity. Among the properties
and characteristics considered are particle-size class,

mineral content, temperature regime, depth of the root
zone, consistence, moisture equivalent, slope, and
permanent cracks. A family name consists of the name
of a subgroup preceded by terms that indicate soil
properties. An example is fine-loamy, mixed, mesic Typic
Hapludalfs.

SERIES. The series consists of soils that have similar
horizons in their profile. The horizons are similar in color,
texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface layer or of the underlying
material can differ within a series.

soil series and their morphology

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

Characteristics of the soil and the material in which it
formed are identified for each series. The soil is
compared with similar soils and with nearby soils of
other series. A pedon, a small three-dimensional area of
soil, that is typical of the series in the survey area is
described. The detailed description of each soil horizon
follows standards in the Soil Survey Manual (4). Many of
the technical terms used in the descriptions are defined
in Soil Taxonomy (5). Unless otherwise stated, colors in
the descriptions are for moist soil. Following the pedon
description is the range of important characteristics of
the soils in the series.

The map units of each soil series are described in the
section “Detailed soil map units.”

Abscota series

The Abscota series consists of deep, moderately well
drained, rapidly permeable soils. These soils formed in
sandy alluvium on bottom lands. Slopes range from 0 to
3 percent.

Abscota soils are similar to Oakville, wet substratum,
soils and are adjacent to Cohoctah soils. Oakville, wet
substratum, soils are predominantly fine sand and did
not develop in alluvium. Cohoctah soils have a mollic
epipedon and are mottled in the subsoil. They are
slightly concave and are in a lower position on the
landscape.

Typical pedon of Abscota loamy fine sand,
occasionally flooded, in a cultivated field, 750 feet north
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and 1,500 feet west of the southeast corner of sec. 32,
T.25N., R. 3 W.

Ap—0 to 10 inches; dark brown (10YR 4/3) loamy fine
sand, pale brown (10YR 6/3) dry; weak medium
granular structure; very friable; slightly acid; abrupt
smooth boundary.

B2—10 to 20 inches; yellowish brown (10YR 5/6) loamy
fine sand; weak medium subangular blocky
structure; very friable; slightly acid; clear wavy
boundary.

C1—20 to 35 inches; yellowish brown (10YR 5/4) sand;
single grain; loose; slightly acid; clear wavy
boundary.

C2—35 to 60 inches; yellowish brown (10YR 5/4) sand;
common coarse faint dark yellowish brown (10YR
4/4) mottles; single grain; loose; 3 percent fine
gravel; slightly acid.

The solum is slightly acid to mildly alkaline.

The A horizon is dark brown (10YR 4/3), very dark
grayish brown (10YR 3/2), or dark grayish brown (10YR
4/2). It is dominantly loamy fine sand but the range
includes fine sand, sand, and fine sandy loam. The B
horizon has hue of 10YR, value of 5 or 6, and chroma of
3 to 6. It is loamy fine sand, fine sand, or sand. The C
horizon has hue of 10YR, value of 4 or 5, and chroma of
2 to 6.

Ackerman series

The Ackerman series consists of deep, very poorly
drained soils. Ackerman soils formed in organic material
over sandy sediment on outwash plains. Permeability is
slow in the organic material and rapid in the underlying
material. Slopes range from 0 to 2 percent.

Ackerman soils are similar to Rensselaer Variant soils
and are adjacent to Maumee soils. Rensselaer Variant
and Maumee soils have a mollic epipedon, unlike
Ackerman soils. Maumee soils are in slightly higher
positions on the landscape.

Typical pedon of Ackerman muck, drained, in a
cultivated field, 140 feet south and 1,000 feet west of
the northeast corner of sec. 28, T. 28 N., R. 2 W.

Oap—0 to 8 inches; black (N 2/0) broken face and
rubbed sapric material, very dark gray (10YR 3/1)
dry; less than 5 percent fiber; a trace rubbed;
moderate fine granular structure; friable; about 40
percent mineral content; neutral; abrupt irregular
boundary.

Lcog—8 to 14 inches; gray (5Y 5/1) coprogenous earth;
no fiber; many medium distinct yellowish brown
(10YR 5/4) mottles; moderate medium and thick
platy structure; friable; common cracks 1 to 2 inches
wide filled with surface material; areas around many
root channels are strong brown (7.5YR 5/6) and
many small root channels are filled with surface
material; neutral; abrupt smooth boundary.
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lIC1g—14 to 286 inches; light brownish gray (10YR 6/2)
fine sand; few medium distinct brown (7.5YR 4/4)
mottles; single grain; loose; neutral; clear wavy
boundary.

[IC2—26 to 60 inches; brownish yellow (10YR 6/8) fine
sand; single grain; loose; strong effervescence;
moderately alkaline.

The combined thickness of the sapric material and
coprogenous earth ranges from 10 to 16 inches.

The Oap horizon is black (N 2/0 or 10YR 2/1). The
mineral content varies from about 10 to 60 percent. In
some places, there is an Oa2 horizon that is similar to
the Oap horizon. The Lcog horizon has hue of 10YR to
5Y, value of 3 to 5, and chroma of 1 or 2. It has platy
structure or is massive. The IIC horizon has hue of 10YR
to 5Y, value of 5 or 6, and chroma of 1 to 8. It is very
fine sand, fine sand, sand, or loamy sand.

Alvin series

The Alvin series consists of deep, well drained soils
that formed in sandy and loamy sediment on outwash
plains. Alvin soils are moderately rapidly permeable in
the subsoil and rapidly permeable in the underlying
material. Slopes range from 0 to 6 percent.

Alvin soils are similar to Owosso and Oakville, wet
substratum, soils and are adjacent to Seafield and
Whitaker soils. Owosso soils have more clay in the lower
part of the solum than Alvin soils. Oakville soils have
more sand and less clay throughout the solum. Seafield
soils have a mollic epipedon, are mottled in the subsaoil,
and are in lower lying positions on the landscape.
Whitaker soils are mottled in the upper part of the
subsoil and are more clayey.

Typical pedon of Alvin fine sandy loam, 0 to 2 percent
slopes, in a cultivated field, 1,250 feet west and 890 feet
south of the northeast corner of sec. 8, T. 26 N., R. 4 W.

Ap—0 to 10 inches; dark brown (10YR 4/3) fine sandy
loam, pale brown (10YR 6/3) dry; moderate medium
granular structure; friable; common fine roots;
neutral; abrupt smooth boundary.

B1t—10 to 18 inches; yellowish brown (10YR 5/4) loam;
weak medium subangular blocky structure; friable;
few very fine roots; common root channels filled
with surface material; thin continuous dark yellowish
brown (10YR 4/4) clay films bridging sand grains;
neutral; clear wavy boundary.

B21t—18 to 24 inches; dark yellowish brown (10YR 4/6)
fine sandy loam; weak medium subangular blocky
structure; friable; few very fine roots; thin continuous
dark yellowish brown (10YR 4/4) clay films bridging
sand grains and as linings in root channels; slightly
acid; clear wavy boundary.

B22t—24 to 35 inches; yellowish brown {(10YR 5/6) fine
sandy loam; weak coarse subangular blocky
structure; friable; few very fine roots; thin continuous
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dark yellowish brown (10YR 4/4) clay films bridging
sand grains; common continuous distinct medium
pale brown (10YR 6/3) sand coatings as linings in
root channels; slightly acid; clear irregular boundary.

C1—385 to 47 inches; pale brown (10YR 6/3) fine sand;
common medium distinct yellowish brown (10YR
5/4) mottles; single grain; loose; few very fine roots;
medium acid; clear wavy boundary.

C2—47 to 60 inches; yellowish brown (10YR 5/4) loamy
fine sand; massive; friable; common coarse distinct
pale brown (10YR 6/3) streaks; medium acid.

The solum is 30 to 55 inches thick.

The Ap horizon is dark grayish brown (10YR 4/2) or
dark brown (10YR 4/3). The B horizon has hue of 10YR
or 7.5YR, value of 4 or 5, and chroma of 4 to 6. It is fine
sandy loam, loam, or sandy clay loam and is medium
acid to neutral. The C horizon is yellowish brown (10YR
5/4 and 5/6) or pale brown (10YR 6/3). !t is fine sand or
loamy fine sand and is commonly medium acid to
moderately alkaline.

Aubbeenaubbee series

The Aubbeenaubbee series consists of deep,
somewhat poorly drained soils. These soils are
moderately rapidly permeable in the upper part of the
subsoil and moderately permeable or moderately slowly
permeable in the lower part of the subsoil and in the
underlying material. They formed in loamy sediment and
the underlying loamy glacial till on till plains. Slopes
range from 0 to 1 percent.

Aubbeenaubbee soils are similar to Crosier, Seafield,
and Whitaker soils and are adjacent to Owosso soils.
Crosier and Whitaker soils have less sand in the surface
layer and in the upper part of the subsoil than
Aubbeenaubbee soils, and Whitaker soils are stratified in
the lower part of the solum. Seafield soils have a mollic
epipedon and have less clay in the lower part of the
subsoil. Owosso soils do not have mottles in the subsoil
and are in slightly higher convex areas.

Typical pedon of Aubbeenaubbee fine sandy loam, 0
to 1 percent slopes, in a cultivated field, 1,800 feet north
and 1,300 feet west of the southeast corner of sec. 9, T.
27 N.,,R. 3 W.

Ap—o0 to 8 inches; dark grayish brown (10YR 4/2) fine
sandy loam, light brownish gray (10YR 6/2) dry;
weak fine granular structure; very friable; common
fine roots; neutral; abrupt smooth boundary.

A2—8 to 15 inches; grayish brown (10YR 5/2) fine
sandy loam; many medium faint brown (10YR 5/3)
and yellowish brown (10YR 5/4) mottles; moderate
medium granular structure; very friable; few fine
roots; medium acid; clear wavy boundary.

B1—15 to 21 inches; dark yellowish brown (10YR 4/4)
fine sandy loam; many medium distinct grayish
brown (10YR 5/2) and yellowish brown (10YR 5/6)
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mottles; weak medium subangular blocky structure;
friable; few fine roots; thick continuous gray (10YR
6/1) sand coatings on faces of peds; medium acid;
clear wavy boundary.

B21tg—21 to 27 inches; dark grayish brown (10YR 4/2)
sandy clay loam; many medium distinct brown
(7.5YR 4/4) mottles; weak coarse subangular blocky
structure; firm; few fine roots; continuous dark gray
(10YR 4/1) clay and organic films on faces of peds;
few medium distinct black (10YR 2/1) accumulations
of iron and manganese oxide; slightly acid; clear
wavy boundary.

[1B22t—27 to 32 inches; yellowish brown (10YR 5/6)
clay loam; common medium distinct brownish yellow
(10YR 6/6) and grayish brown (10YR 6/2) mottles;
moderate coarse subangular blocky structure; firm;
few fine roots; medium continuous dark gray (10YR
4/1) organic coatings and clay films on faces of
peds and as linings in channels; common medium
distinct accumulations of brown (7.5YR 4/4) and
black (10YR 2/1) iron and manganese oxide;
neutral; clear wavy boundary.

[IB23tg—32 to 40 inches; grayish brown (10YR 5/2) clay
loam; moderate medium distinct yellowish brown
(10YR 5/4) mottles; weak coarse subangular blocky
structure; firm; thick continuous dark gray (10YR
4/1) organic coatings and clay films on faces of
peds and as linings in channels; 5 percent fine
gravel; neutral; abrupt wavy boundary.

[IC—40 to 60 inches; brown (10YR 5/3) loam; many
coarse distinct light gray (10YR 6/1 and 7/1) and
yellowish brown (10YR 5/6) mottles; massive; firm;
10 percent fine gravel; violent effervescence;
moderately alkaline.

The solum is 36 to 50 inches thick. The loamy
outwash material is 18 to 36 inches thick.

The A horizon is loamy fine sand, sandy loam, or fine
sandy loam. Some pedons do not have an A2 horizon.
The B2 horizon has hue of 10YR, value of 4 to 6, and
chroma of 2. The 1IB2 horizon has hue of 10YR, value of
4 to 6, and chroma of 2 to 6. It is medium acid to
neutral.

Brems series

The Brems series consists of deep, moderately well
drained, rapidly permeable soils. Brems soils formed in
sandy sediment on outwash plains. Slopes range from 0
to 2 percent.

These soils have more fine sand and very fine sand
than the amount defined for the series. This difference,
however, does not affect the use or behavior of these
soils.

Brems soils are similar to Morocco, Oakville, wet
substratum, and Seafield Variant soils and are adjacent
to Morocco soils. Morocco soils are mottled in the upper
part of the subsoil, unlike Brems soils, and are in a lower
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position on the landscape. Oakville, wet substratum,
soils do not have low chroma mottles in the solum.
Seafield Variant soils have limestone bedrock at a depth
of 40 to 84 inches and have a mollic epipedon.

Typical pedon of Brems loamy fine sand, 0 to 2
percent slopes, in a cultivated field, 1,225 feet west and

1,425 feet north of the center of sec. 5, T. 26 N., R. 4 W.

Ap—0 to 9 inches; brown (10YR 4/3) loamy fine sand,
pale brown (10YR 6/3) dry; weak medium granular
structure; very friable; few very fine roots; neutral;
abrupt smooth boundary.

B21—9 to 16 inches; yellowish brown (10YR 5/4) loamy
fine sand; massive; friable; few very fine roots;
medium acid; clear wavy boundary.

B22—16 to 24 inches; yellowish brown (10YR 5/4)
loamy fine sand; common medium faint brown
(7.5YR 4/4) mottles; massive; friable; medium acid;
clear wavy boundary.

B23g—24 to 31 inches; light gray (10YR 7/2) loamy fine
sand; many medium distinct strong brown (7.5YR
5/6) mottles; massive; friable; strongly acid; clear
wavy boundary.

B24—31 to 48 inches; yellowish brown (10YR 5/4)
loamy fine sand; common medium distinct gray
(10YR 6/1), grayish brown (10YR 5/2), and strong
brown (7.5YR 5/6) mottles; massive; friable; medium
acid; clear wavy boundary.

Cg—48 to 60 inches; mottled gray (10YR 6/1) and
yellowish brown (10YR 5/6) loamy fine sand;
massive; friable; medium acid.

The sotlum is 40 to 65 inches thick.

The Ap horizon has hue of 10YR, value of 3. to 5, and
chroma of 2 or 3. The B horizon has hue of 10YR or
7.5YR, value of 5 to 7, and chroma of 2 to 6. It is
medium acid or strongly acid. The C horizon has hue of
10YR, value of 5 or 6, and chroma of 1 to 8. It is slightly
acid or medium acid.

Chalmers series

The Chalmers series consists of deep, very poorly
drained soils. These soils are moderately permeable in
the solum and moderately slowly permeable in the
underlying material. They formed in silty glacial till on till
plains and moraines. Slopes range from O to 2 percent.

Chalmers soils are similar to Pella and Wolcott soils
and are adjacent to Toronto and Wingate Variant soils.
Unlike Chalmers soils, Pella soils are stratified in the
underlying material. Wolcott soils have a clay loam and
loam subsoil, and the underlying material is loam.
Toronto soils have a browner subsoil and are in slightly
higher convex areas. Wingate Variant soils have a
browner subsoil, are not mottled in the upper part of the
subsoil, and are on adjacent gently sloping landforms.

Typical pedon of Chalmers silty clay loam, in a
cultivated field, 580 feet east and 500 feet north of the
southwest corner of sec. 25, T. 25 N,, R. 6 W,

Soil survey

Ap—0 to 9 inches; black (10YR 2/1) silty clay loam, very
dark gray (10YR 3/1) dry; moderate medium
granular structure; friable; common fine roots;
neutral; abrupt smooth boundary.

A12—9 to 13 inches; black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; few fine distinct
grayish brown mottles; moderate medium granular
structure; friable; common fine roots; neutral; clear
smooth boundary.

B21g—13 to 18 inches; grayish brown (2.5Y 5/2) silty
clay loam; common medium distinct gray (10YR 5/1)
and yellowish brown (10YR 5/4) mottles; moderate
medium subangular blocky structure; firm; few fine
roots; thin patchy very dark gray (10YR 3/1) organic
coatings on faces of peds; thick continuous black
(10YR 2/1) surface material in old root channels;
few pebbles; neutral; clear wavy boundary.

B22g—18 to 27 inches; grayish brown (2.5Y 5/2) silty
clay loam; common medium distinct gray (10YR 5/1)
and yellowish brown (10YR 5/6) mottles; weak
coarse prismatic structure parting to moderate
medium subangular blocky; firm; few fine roots; thin
continuous dark gray (10YR 4/1) organic and silt
coatings on faces of peds; few pebbles; neutral;
clear wavy boundary.

11B23g—27 to 38 inches; grayish brown (2.5YR 5/2)
loam; many medium prominent yellowish brown
(10YR 5/6) mottles; weak coarse prismatic structure
parting to moderate medium subangular blocky; firm;
few fine roots; thin continuous dark gray (10YR 4/1)
organic and silt coatings on faces of peds; 2 percent
fine gravel; neutral; clear wavy boundary.

11IB3—38 to 49 inches; yellowish brown (10YR 5/6) silt
loam; many medium distinct grayish brown (10YR
5/2) mottles; weak coarse subangular blocky
structure; firm; thin patchy dark gray (10YR 4/1)
organic and silt coatings on faces of peds and in old
root channels; 2 percent fine gravel; mildly alkaline;
clear wavy boundary.

[IC—49 to 60 inches; brown (10YR 5/3) silt loam;
common medium faint grayish brown (10YR 5/2)
mottles; massive; firm; strong effervescence;
moderately alkaline.

The solum is 40 to 60 inches thick.

The Bg horizon has hue of 10YR or 2.5Y, value of 4 to
6, and chroma of 1 or 2. The 1IBg horizon is silty clay
loam, clay loam, loam, or silt loam. The Cg horizon has
hue of 10YR or 2.5Y, value of 4 to 6, and chroma of 1 to
4,

Chelsea series

The Chelsea series consists of deep, excessively
drained, rapidly permeable soils. Chelsea soils formed in
sandy sediment or in sand reworked by wind, on
outwash plains. Slopes range from 2 to 15 percent.

Chelsea soils are adjacent on the landscape to
Morocco and Oakville soils. Morocco and Oakville soils
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do not have bands in the subsoil and are in lower lying
positions than Chelsea soils. Morocco soils are mottled
in the upper part of the subsoil.

Typical pedon of Chelsea fine sand, 6 to 15 percent
slopes, in a wooded area, 2,610 feet east and 20 feet
south of the northwest corner of sec. 27, T. 28 N., R. 2
W.

A1—0 to 5 inches; very dark grayish brown (10YR 3/2)
fine sand, grayish brown (10YR 5/2) dry; weak
medium granular structure; very friable; many fine
roots; slightly acid; abrupt smooth boundary.

A21—5 to 26 inches; dark yellowish brown (10YR 4/4)
fine sand; single grain; loose; few fine roots; medium
acid; clear irregular boundary.

A22—26 to 37 inches; yellowish brown (10YR 5/4) fine
sand; single grain; loose; few fine roots; medium
acid; abrupt wavy boundary.

A&B—37 to 80 inches; yellowish brown (10YR 5/4) fine
sand (A part); single grain; loose; several thin
lamellae of dark brown (7.5YR 4/4) loamy fine sand
(B part); very friable; lamellae are 1/4 to 2 inches
thick, are spaced 2 to 6 inches apart, and have a
cumulative thickness of 5 inches; clay bridges
connect sand grains in the bands; medium acid.

The solum is 4 to 15 feet thick.

The A1 horizon has hue of 10YR, value of 3, and
chroma of 2 or 3. Cultivated areas have an Ap horizon
that has hue of 10YR, value of 3 to 5, and chroma of 2
or 3. The A2 horizon has hue of 10YR, value of 4 or 5,
and chroma of 4 to 6. Depth to the uppermost lamellae
ranges from 27 to 48 inches. Total thickness of the
lamellae above 60 inches ranges from 1/4 to less than 6
inches.

Cohoctah series

The Cohoctah series consists of deep, very poorly
drained, moderately rapidly permeable soils. Cohoctah
soils formed in loamy alluvium on bottom lands. Slopes
range from O to 2 percent.

Cohoctah soils are adjacent to Abscota soils. Unlike
Cohoctah soils, Abscota soils do not have a mollic
epipedon and mottles, and they are in slightly higher
positions on the landscape.

Typical pedon of Cohoctah fine sandy loam,
occasionally flooded, in a cultivated field, 1,000 feet east
and 800 feet south of the northwest corner of sec. 12, T.
28N, R.3W.

Ap—O0 to 9 inches; black (10YR 2/1) fine sandy loam,
dark gray (10YR 4/1) dry; moderate medium
granular structure; friable; common fine roots;
neutral; abrupt smooth boundary.

A12—9 to 15 inches; black (10YR 2/1) fine sandy loam,
dark gray (10YR 4/1) dry; common fine distinct
grayish brown (10YR 5/2) mottles; moderate
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medium granular structure; friable; few fine roots;
neutral; clear wavy boundary.

C1g—15 to 22 inches; gray (10YR 5/1) fine sandy loam;
many medium distinct yellowish brown (10YR 5/6)
mottles; weak medium granular structure; friable; few
fine roots; common vertical root channels 1
millimeter in diameter filled with surface material;
neutral; clear wavy boundary.

C2g—22 to 30 inches; gray (10YR 5/1) loamy fine sand;
many medium distinct yellowish brown (10YR 5/4
and 5/6) mottles; massive; very friable; neutral; clear
wavy boundary.

C3g—30 to 39 inches; mottled gray (10YR 5/1) and
yellowish brown (10YR 5/8) loamy fine sand;
massive; very friable; few accumulations of dark
brown (7.5YR 4/4) iron and manganese oxide 2
millimeters in diameter; neutral; clear wavy
boundary.

C4g—39 to 60 inches; gray (10YR 5/1) fine sandy loam;
few medium distinct yellowish brown (10YR 5/4)
mottles; massive; very friable; neutral.

The solum is neutral in the upper part and neutral or
mildly alkaline in the lower part.

The A horizon is black (10YR 2/1) or very dark gray
(10YR 3/1). It is loam or fine sandy loam. The Cg
horizon has hue of 10YR, value of 4 to 6, and chroma of
1. It has faint to prominent mottles.

Conover series

The Conover series consists of deep, somewhat
poorly drained, moderately slowly permeable soils.
Conover soils formed in loamy glacial till on till plains.
Slopes range from 0 to 1 percent.

Conover soils are similar to Montmorenci, Odell, and
Toronto soils and are adjacent to Montmorenci and
Wolcott soils. Montmorenci soils are in slightly higher
convex areas, and, unlike Conover soils, they do not
have mottles in the upper part of the subsoil. Odell and
Wolcott soils have a mollic epipedon. Wolcott soils have
a gray subsoil and are in adjacent lower lying flat areas.
Toronto soils have a thicker dark surface layer than that
of Conover soils; they have a silty clay loam subsoil and
silt loam underlying material.

Typical pedon of Conover loam, 0 to 1 percent slopes,
in a cultivated field, 200 feet north and 1,250 feet west
of the southeast corner of sec. 36, T. 27 N., R. 6 W.

Ap—O0 to 9 inches; very dark grayish brown (10YR 3/2)
loam, grayish brown (10YR 5/2) dry; moderate
medium granular structure; friable; few fine roots;
few medium distinct yellowish brown (10YR 5/4)
splotches; neutral; abrupt smooth boundary.

B21t—9 to 14 inches; brown (10YR 5/3) clay loam;
many fine faint grayish brown (10YR 5/2) and few
fine distinct yellowish brown (10YR 5/6) mottles;
moderate fine subangular blocky structure; firm; few
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fine roots; discontinuous dark grayish brown (10YR
4/2) clay and organic films on faces of peds and as
linings in channels; 2 percent fine gravel; medium
acid; clear wavy boundary.

B22t—14 to 22 inches; brown {10YR 5/3) clay loam;
many fine distinct yellowish brown (10YR 5/6) and
common fine faint grayish brown (10YR 5/2)
mottles; moderate coarse prismatic structure parting
to weak coarse subangular blocky; firm; few fine
roots; thin patchy dark gray (10YR 4/1) and grayish
brown (10YR 5/2) clay fiims on faces of peds and
as linings in channels; common accumulations of
fine black (10YR 2/1) iron and manganese oxide; 2
percent fine gravel; medium acid; clear wavy
boundary.

B23t—22 to 30 inches; yellowish brown (10YR 5/4)
loam; common medium distinct grayish brown (10YR
5/2) mottles; moderate coarse subangular blocky
structure; firm; few fine roots; thin discontinuous
dark gray (10YR 4/1) clay films on faces of peds
and as linings in channels; common accumulations
of fine black (10YR 2/1) iron and manganese oxide;
5 percent fine gravel; neutral; clear wavy boundary.

B3g—30 to 35 inches; grayish brown (10YR 5/2) loam;
many medium distinct yellowish brown (10YR 5/6)
mottles; weak coarse subangular blocky structure;
firm; common accumulations of fine dark brown
(7.5YR 4/4) iron oxide; 5 percent fine gravel;
neutral; clear wavy boundary.

C—35 to 60 inches; yellowish brown (10YR 5/4) loam;
common medium distinct gray (10YR 5/1) mottles;
massive; firm; few prominent stains of fine yellowish
red (5YR 5/8) iron oxide; 10 percent fine gravel;
strong effervescence; moderately alkaline.

The solum is 24 to 40 inches thick.

The Ap horizon is very dark gray (10YR 3/1) or very
dark grayish brown (10YR 3/2). It is loam, silt loam, or
sandy loam. The B2t horizon has hue of 10YR, value of
5, and chroma of 3 or 4. It is loam, clay loam, or silty
clay loam. The C horizon has hue of 10YR, value of 5,
and chroma of 3 or 4.

Crosier series

The Crosier series consists of deep, somewhat poorly
drained, moderately slowly permeable soils. Crosier soils
formed in loamy glacial till on till plains. Slopes range
from 0 to 2 percent.

Crosier soils are similar to Aubbeenaubbee and
Whitaker soils and are adjacent to Riddles soils.
Aubbeenaubbee soils have more sand in the surface
layer and in the upper part of the subsoil than Crosier
soils. Whitaker soils have stratified loamy sand, sandy
loam, and silt loam in the underlying material. Riddles
soils do not have mottles in the subsoil and are in
adjacent convex areas.

Soil survey

Typical pedon of Crosier silt loam, 0 to 2 percent
slopes, in a cultivated field, 1,200 feet north and 85 feet
east of the center of sec. 14, T. 27 N, R. 3 W.

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam, light brownish gray (10YR 6/2) dry; moderate
medium granular structure; friable; common fine
roots; few accumulations of fine distinct dark brown
(7.5YR 3/2) iron and manganese oxide; neutral;
abrupt smooth boundary.

A2—9 to 11 inches; light brownish gray (10YR 6/2) siit
loam; many medium distinct yellowish brown (10YR
5/4) motties; moderate medium platy structure;
friable; few very fine roots; slightly acid; clear wavy
boundary.

B21t—11 to 19 inches; yellowish brown (10YR 5/4) silt
loam; many medium distinct light brownish gray
(10YR 6/2) mottles; moderate fine subangular
blocky structure; friable; few very fine roots; thin
continuous grayish brown (10YR 5/2) silt and clay
films on faces of peds; slightly acid; clear wavy
boundary.

iB22tg—19 to 27 inches; grayish brown (10YR 5/2)
loam; many medium distinct strong brown (7.5YR
5/6) mottles; moderate fine subangular blocky
structure; firm; few very fine roots; thin discontinuous
dark grayish brown (10YR 4/2) clay films on faces
of peds and as linings in channels; medium
continuous light gray (10YR 7/2) silt coatings on
faces of peds; 2 percent fine gravel; medium acid;
clear wavy boundary.

11B23tg—27 to 38 inches; light brownish gray (10YR 6/2)
clay loam; many medium distinct yellowish brown
(10YR 5/6) mottles; moderate medium subangular
blocky structure; firm; few very fine roots; medium
continuous very dark gray (10YR 3/1) and dark gray
(10YR 4/1) clay films on faces of peds and as
linings in channels; 10 percent fine gravel; medium
acid; clear wavy boundary. ‘

[IC1—38 to 54 inches; yellowish brown (10YR 5/4) loam;
few medium distinct light brownish gray (10YR 6/2)
mottles; massive; firm; 5 percent fine gravel; violent
effervescence; moderately alkaline; clear wavy
boundary.

IC2—54 to 60 inches; yellowish brown (10YR 5/4) loam;
common medium distinct light brownish gray (10YR
6/2) and yellowish brown (10YR 5/6) mottles;
massive; firm; 5 percent fine gravel; violent
effervescence; moderately alkaline.

The solum is 24 to 40 inches thick.

The Ap horizon has hue of 10YR, value of 3 or 4, and
chroma of 2 or 3. Dry value is 6 or higher. The Ap
horizon is loam, silt loam, or sandy loam. The A2 and
B1t horizons are loam or silt loam. Some pedons do not
have an A2 horizon. The B2t horizon has hue of 10YR,
value of 4 to 6, and chroma of 2 to 6. It is silt loam or
silty clay loam. The IIB2t horizon has hue of 10YR, value
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of 4 to 6, and chroma of 2 to 6. The C horizon has hue
of 10YR, value of 5, and chroma of 3 or 4.

Darroch series

The Darroch series consists of deep, somewhat poorly
drained, moderately slowly permeable soils. These soils
formed in loamy outwash material on outwash plains.
Slopes range from 0 to 2 percent.

The C horizon of these soils is slightly sandier than
what is prescribed for the series. Also, it lacks significant
stratification and is not calcareous. These differences,
however, do not affect the use or behavior of these
soils.

Darroch soils are similar to Mundelein, Odell, and
Whitaker soils and are adjacent to Martinsville and
Rensselaer soils. Mundelein soils are silty clay loam in
the upper part of the soil, unlike Darroch soils. Odell
soils are not stratified in the underlying material.
Rensselaer soils have a gray subsoil and are in adjacent,
lower lying flat areas. Whitaker and Martinsville soils do
not have a mollic epipedon. Martinsville soils do not
have mottles in the subsoil and are in slightly higher
convex areas.

Typical pedon of Darroch silt loam, in a cultivated field,
160 feet west and 1,350 feet south of the center of sec.
14, T.26 N,, R. 5 W.

Ap—0 to 10 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; moderate
medium granular structure; friable; common fine and
medium roots; slightly acid; abrupt smooth boundary.

B1—10 to 13 inches; brown (10YR 5/3) silt loam; few
fine distinct yellowish brown (10YR 5/6) mottles;
moderate medium granular structure; friable; few fine
roots; very dark grayish brown (10YR 3/2) surface
material in old root channels; medium acid; clear
wavy boundary.

B21tg—13 to 18 inches; grayish brown (10YR 5/2) silt
loam; many fine distinct yellowish brown (10YR 5/4)
mottles; moderate medium subangular blocky
structure; firm; few fine roots; thin continuous gray
(10YR 5/1) clay films on faces of peds; medium
acid; clear wavy boundary.

l1B22tg—18 to 31 inches; grayish brown (10YR 5/2) clay
loam; common medium distinct yellowish brown
(10YR 5/6) mottles; weak coarse prismatic structure
parting to moderate medium subangular blocky; firm;
few fine roots; thin patchy dark gray (10YR 4/1) clay
films on faces of:peds and as linings in old root
channels; medium acid; clear wavy boundary.

1IB3g—31 to 38 inches; gray (10YR 6/1) fine sandy
loam; common medium distinct yellowish brown
(10YR 5/4) and strong brown (7.5YR 5/6) mottles;
weak coarse subangular blocky structure; friable;
few fine roots; medium continuous light gray (10YR
7/1) sand coatings on faces of peds; medium acid;
clear wavy boundary.
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{IC1g—38 to 44 inches; light brownish gray (10YR 6/2)
fine sandy loam; common medium distinct yellowish
brown (10YR 5/6) mottles; massive; very friable;
medium acid; clear wavy boundary.

lIC2g—44 to 60 inches; grayish brown (10YR 5/2)
stratified fine sandy loam and loamy sand; many
medium distinct strong brown (7.5YR 5/6) mottles;
massive; friable; slightly acid.

The solum is 24 to 42 inches thick.

The Ap horizon is black (10YR 2/1), very dark gray
(10YR 3/1), or very dark grayish brown (10YR 3/2). It is
loam or silt loam. The B2t horizon has hue of 10YR,
value of 4 to 6, and chroma of 1 to 4. Some pedons
have subhorizons of sandy clay loam, sandy loam, or
loam. The C horizon is fine sandy loam or stratified fine
sand, sand, loamy sand, sandy loam, or loam. It ranges
from medium acid to neutral.

Elliott series

The Elliott series consists of deep, somewhat poorly
drained, moderately slowly permeable soils. Elliott soils
formed in silty glacial till on upland till plains and
moraines. Slopes range from 0 to 2 percent.

Elliott soils are similar to Conover, Mundelein, and
Odell soils and are adjacent to Pella, till substratum, and
Varna soils. Conover and Odell soils have a loam and
clay loam subsoil, which is unlike that of Elliott soils.
Mundelein soils are developed in stratified material and
have free carbonates at a depth of less than 35 inches.
Pella, till substratum, soils have a grayer subsoil and are
in slightly lower concave areas. Varna soils do not have
mottles in the upper part of the subsoil and are on
adjacent gently sioping landforms.

Typical pedon of Elliott silt loam, 0 to 2 percent
stopes, in a cultivated field, 2,450 feet north and 155 feet
west of the southeast corner of sec. 31, T. 26 N., R. 5
W.

Ap—0 to 9 inches; very dark gray (10YR 3/1) silt loam,
dark gray (10YR 4/1) dry; moderate medium
granular structure; friable; common fine roots;
slightly acid; abrupt smooth boundary.

A12—8 to 15 inches; dark brown (10YR 3/3) silty clay
loam, gray (10YR 5/1) dry; moderate fine granular
structure; friable; few fine roots; many continuous
distinct thin black (10YR 2/1) organic coatings on
faces of peds; 1 percent fine gravel; medium acid;
clear wavy boundary.

B21t—15 to 24 inches; brown (10YR 5/3) silty clay;
common fine faint dark grayish brown (10YR 4/2)
mottles; moderate medium prismatic structure
parting to moderate fine angular blocky; firm; few
fine roots; thin continuous very dark gray (10YR 3/1)
organic coatings and clay films on faces of peds; 2
percent fine gravel; slightly acid; clear wavy
boundary.
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B22t—24 to 35 inches; yellowish brown (10YR 5/4) silty
clay loam; many medium distinct grayish brown
(10YR 5/2) mottles; moderate coarse prismatic
structure parting to moderate medium subangular
blocky; firm; few fine and very fine roots; thin
continuous dark gray (10YR 4/1) organic coatings
and clay films on faces of peds; 2 percent fine
gravel; neutral; clear wavy boundary.

Cg—35 to 60 inches; grayish brown (2.5Y 5/2) silty clay
loam, yellowish brown (10YR 5/6) adjacent to
vertical cracks; few medium distinct light brownish
gray (10YR 6/2) mottles; massive; firm; medium
continuous light gray (10YR 6/1) coatings in vertical
cracks; few pebbles and small shale fragments; 5
percent fine gravel; strong effervescence;
moderately alkaline.

The solum is 30 to 40 inches thick.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 to 3. The B2t horizon has hue of 10YR,
value of 5, and chroma of 3 or 4.

Foresman series

The Foresman series consists of deep, moderately
well drained, moderately permeable soils. Foresman
soils formed in loamy sediment on outwash plains.
Slopes range from 0 to 2 percent.

Foresman soils in White County do not have the
stratification and free carbonates in the upper part of the
C horizon as defined for the series. Also, they have a
slightly grayer B horizon. These differences, however, do
not affect the use or behavior of these soils.

Foresman soils are similar to Montmorenci and
Seafield Variant soils and are adjacent to Darroch soils
on the landscape. Montmorenci soils have a thinner
surface layer than that of Foresman soils and are not
stratified in the lower part of the underlying material.
Seafield Variant soils have limestone bedrock at a depth
of 40 to 84 inches and are not stratified. Darroch soils
have mottles in the upper part of the subsoil and are in
lower lying positions.

Typical pedon of Foresman silt loam, O to 2 percent
slopes, in a cultivated field, 1,025 feet west and 150 feet
south of the northeast corner of sec. 14, T. 25 N, R. 6
W.

Ap—O0 to 10 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; moderate
medium granular structure; friable; few fine roots;
medium acid; abrupt smooth boundary.

B1—10 to 13 inches; yellowish brown (10YR 5/4) silt
loam; moderate medium granular structure; friable;
few fine roots; thin patchy very dark grayish brown
(10YR 3/2) organic coatings on faces of peds;
common vertical root channels, 3 millimeters in
diameter, filled with surface material; medium acid;
clear wavy boundary.

Soil survey

B21t—13 to 19 inches; yellowish brown (10YR 5/4) silty
clay loam; moderate fine angular and subangular
blocky structure; firm; few fine roots; thin continuous
very dark grayish brown (10YR 3/2) and dark brown
(10YR 3/3) organic coatings and clay films on faces
of peds; medium acid; clear wavy boundary.

B22t—19 to 24 inches; brown (10YR 5/3) silty clay loam;
many fine distinct yellowish brown (10YR 5/6) and
brown (7.5YR 4/4) mottles; moderate fine and
medium angular and subangular blocky structure;
firm; few fine roots; thin continuous dark grayish
brown (10YR 4/2) clay films as linings in channels
and few discontinuous clay fiims on faces of peds;
medium acid; clear wavy boundary.

[IB23tg—24 to 29 inches; grayish brown (10YR 5/2) fine
sandy loam; many medium distinct yellowish brown
(10YR 5/6) mottles; weak coarse subangular blocky
structure; friable; few fine roots; thin patchy dark
grayish brown (10YR 4/2) clay films on faces of
peds and as linings in channels; medium acid; clear
wavy boundary.

IIC1g—29 to 49 inches; light brownish gray (10YR 6/2)
loamy fine sand; many coarse distinct yellowish
brown (10YR 5/6) mottles; massive; very friable; few
fine roots; common prominent accumulations of
coarse brown (7.5YR 4/4) iron oxide; few prominent
accumulations of fine black (10YR 2/1) iron and
manganese oxide; medium acid; clear wavy
boundary.

1IC2g—49 to 60 inches; gray (10YR 6/1) fine sand and
thin strata of sandy loam; many coarse distinct
yellowish brown (10YR 5/4) and strong brown
(7.5YR 5/6) mottles; massive; very friable; slightly
acid.

The solum is 24 to 44 inches thick.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is loam or silt loam. Reaction ranges
from medium acid to neutral. The 11B2t horizon has hue
of 10YR, value of 5 or 6, and chroma of 2 to 4. The B
horizon is typically clay loam, but some subhorizons are
silty clay loam or sandy clay loam. The C horizon is
sandy loam, loamy fine sand, or fine sand.

Gilford series

The Gilford series consists of deep, very poorly
drained soils. Gilford soils are moderately rapidly
permeable in the surface layer and subsoil and rapidly
permeable in the underlying material. They formed in
loamy sediment on outwash plains. Slopes range from 0
to 2 percent.

These soils have more fine sand and very fine sand
than the amount defined for the series. This difference,
however, does not affect the use or behavior of these
soils.

Gilford soils are similar to Maumee, Rensselaer, sandy
substratum, and Rensselaer Variant soils and are
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adjacent to Seafield soils. Maumee soils have less clay
and more sand in the subsoil than Gilford soils.
Rensselaer, sandy substg_atum, and Rensselaer Variant
soils have more clay in the subsoil. Rensselaer Variant
soils have a thinner solum. Seafield soils have a browner
subsoil and are in slightly higher convex areas.

Typical pedon of Gilford fine sandy loam, in a
cultivated field, 530 feet east and 1,350 feet south of the
center of sec. 26, T. 27 N., R. 4 W.

Ap—0 to 10 inches; black (10YR 2/1) fine sandy loam,
dark gray (10YR 4/1) dry; moderate fine granular
structure; friable; medium acid; abrupt smooth
boundary.

A12—10 to 14 inches; black (10YR 2/1) fine sandy
loam, dark gray (10YR 4/1) dry; common fine
prominent light yellowish brown (2.5YR 6/4) mottles;
weak medium subangular blocky structure; friable;
slightly acid; clear wavy boundary.

B21g—14 to 22 inches; dark gray (10YR 4/1) fine sandy
loam; many distinct olive (5Y 5/3) and light olive
brown (2/5Y 5/6) mottles; moderate medium
subangular blocky structure; friable; slightly acid;
clear wavy boundary.

B22g—22 to 28 inches; gray (10YR 5/1) sandy clay
loam; many fine distinct light yellowish brown (2.5Y
6/4) and yellowish brown (10YR 5/6) mottles; weak
coarse subangular blocky structure; friable; neutral;
clear wavy boundary.

B23g--28 to 35 inches; light gray (10YR 6/1) fine sandy
loam; moderate faint gray (10YR 5/1) and moderate
medium distinct yellowish brown (10YR 5/6) mottles:
weak coarse subangular blocky structure; friable;
neutral; clear wavy boundary.

[1IC1g—35 to 42 inches; light gray (10YR 6/1) fine sand;
many medium distinct yellowish brown (10YR 5/6)
and brownish yellow (10YR 6/6) mottles; single
grain; loose; neutral; clear wavy boundary.

11C2g—42 to 50 inches; mottled light gray (10YR 6/1)
and yellowish brown (10YR 5/6) fine sand; single
grain; loose; neutral; clear wavy boundary.

1IC3g—50 to 60 inches; light gray (5Y 6/1) fine sand; few
fine distinct light yellowish brown (2.5Y 6/4) and
gray (N 5/0) mottles; single grain; loose; strong
effervescence; moderately alkaline.

The solum is 25 to 40 inches thick.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1. It is medium acid to neutral. The B horizon
has hue of 10YR, value of 4 to 6, and chroma of 1 or 2.
The C horizon is fine sand, loamy fine sand, or sand,
and in some places it is stratified.

A limestone bedrock phase is recognized.

Martinsville series

The Martinsville series consists of deep, well drained,
moderately permeable soils. Martinsville soils formed in
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loamy sediment on outwash plains. S'opes range from 0
to 8 percent.

Martinsville soils are similar to Owosso and Riddles
soils and are adjacent to Rensselaer and Whitaker soils.
Owosso soils have less clay in the solum than
Martinsville soils. Riddles soils formed in loamy till and
are not stratified. Rensselaer soils have a mollic
epipedon. Rensselaer and Whitaker soils have mottles in
the subsoil and are in lower lying positions on the
landscape.

Typical pedon of Martinsville silt loam, 0 to 2 percent
slopes, in a cultivated field, 20 feet west and 2,400 feet
south of the northeast corner of sec. 30, T. 25 N., R. 3
W.

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam, pale brown (10YR 6/3) dry; moderate medium
granular structure; friable; medium acid; abrupt
smooth boundary.

B1—9 to 13 inches; brown (10YR 5/3) silt loam;
moderate medium subangular blocky structure; firm;
strongly acid; clear wavy boundary.

B21t—13 to 20 inches; brown (10YR 4/3) silty clay loam;
moderate medium subangular blocky structure; firm;
thin discontinuous dark yellowish brown (10YR 4/4)
clay films on faces of peds; strongly acid; clear wavy
boundary.

(1B22t—20 to 27 inches; brown (10YR 4/3) sandy loam;
moderate coarse subangular blocky structure; firm;
thin discontinuous dark yellowish brown (10YR 4/4)
clay films on faces of peds; 3 percent fine gravel;
strongly acid; clear wavy boundary.

11B23t—27 to 33 inches; brown (10YR 4/3) sandy loam;
weak coarse subangular blocky structure; friable;
thin continuous dark brown (7.5YR 4/2) clay films
on faces of peds; 5 percent fine gravel; medium
acid; clear wavy boundary.

11B24t—33 to 39 inches; brown (10YR 4/3) sandy loam;
weak coarse subangular biocky structure; friable;
thin discontinuous dark brown (7.5YR 4/4) clay films
on faces of peds; common coarse distinct strong
brown (7.5YR 5/8) iron stains; 5 percent fine gravel;
slightly acid; clear wavy boundary.

11B25t—39 to 49 inches; brown (10YR 4/3) sandy loam;
weak coarse subangular blocky structure; friable;
thin discontinuous dark brown (7.5YR 4/4) clay films
on faces of peds; slightly acid; clear wavy boundary.

[IC—49 to 60 inches; yellowish brown (10YR 5/4) silt
loam and thin strata of loamy fine sand, fine sand,
and sandy loam; many coarse distinct grayish brown
(10YR 5/2) and yellowish brown (10YR 5/6)
mottles; massive; friable; strong effervescence;
moderately alkaline.

The solum is 40 to 60 inches thick.

The Ap horizon is dark grayish brown (10YR 4/2) or
dark brown (10YR 4/3) silt loam, loam, or fine sandy
loam. The B2t and 11B2t horizons have hue of 10YR or
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7.5YR, value of 4 or 5, and chroma of 3 or 4. The B2t
horizon is_silty clay loam or clay loam. The [IB2t horizon
is sandy loam, clay loam, or sandy clay loam.

Maumee series

The Maumee series consists of deep, very poorly
drained, rapidly permeable soils. Maumee soils formed in
sandy sediment on outwash plains. Slopes range from 0
to 2 percent.

Maumee soils are similar to Gifford soils and are
adjacent to Ackerman and Morocco soils. Gilford soils
have more clay in the subsoil than Maumee soils.
Ackerman soils have more organic matter in the surface
fayer. Morocco soils do not have a mollic epipedon, have
a browner subsoil, and are in slightly higher convex
areas.

Typical pedon of Maumee loamy fine sand, in a
cultivated field, 440 feet west and 950 feet north of the
center of sec. 10, T. 28 N, R. 5 W.

Ap—o0 to 9 inches; black (N 2/0) loamy fine sand, very
dark grayish brown (10YR 3/2) dry; weak fine
granular structure; very friable; slightly acid; abrupt
smooth boundary.

A12—9 to 15 inches; black (N 2/0) loamy fine sand, very
dark grayish brown (10YR 3/2) dry; common
medium distinct dark grayish brown (10YR 4/2)
mottles; weak medium granular structure; very
friable; neutral; clear wavy boundary.

A13—15 to 19 inches; black (N 2/0) loamy fine sand,
very dark grayish brown (10YR 3/2) dry; common
medium distinct dark grayish brown (10YR 4/2)
mottles; moderate fine subangular blocky structure;
friable; neutral; abrupt wavy boundary.

C1g—19 to 23 inches; gray (10YR 5/1) fine sand; many
medium distinct black (10YR 2/1) and yellowish
brown (10YR 5/4) mottles; massive; very friable;
strong effervescence; moderately alkaline; clear
wavy boundary.

C2g—23 to 28 inches; gray (10YR 6/1) fine sand; many
medium distinct yellowish brown (10YR 5/6) mottles;
single grain; loose; strong effervescence; moderately
alkaline; clear wavy boundary.

C3-—28 to 60 inches; yellowish brown (10YR 5/4) fine
sand, common medium faint gray (10YR 6/1)
motties; single grain; loose; violent effervescence:
moderately alkaline.

The mollic epipedon is 14 to 20 inches thick.

The A horizon is black (N 2/0 or 10YR 2/1) loamy fine
sand or fine sand. It is neutral or slightly acid. The C
horizon has hue of 10YR or 2.5Y, value of 4 to 6, and
chroma of 1 to 4. It is fine sand or loamy fine sand. In
some pedons there are thin subhorizons of fine sandy
loam. The C horizon is neutral to moderately alkaline.

Soil survey

Montmorenci series

The Montmorenci series consists of deep, moderately
well drained, moderately slowly permeable soils. These
soils formed in loamy glacial till on till plains. Slopes
range from 0 to 2 percent.

Montmorenci soils are similar to Conover, Foresman,
and Varna soils and are adjacent on the landscape to
Conover and Wolcott soils. Conover soils have mottles in
the upper part of the subsoil, unlike Montmorenci soils,
and are in lower lying positions on the landscape.
Foresman soils have a thicker surface layer and are
stratified in the lower part of the underlying material.
Varna soils have a thicker surface layer than
Montmorenci soils, and they have a silty clay loam
subsoil. Wolcott soils have a gray subsoil and are in
lower lying concave areas.

Typical pedon of Montmorenci loam, 0 to 2 percent
slopes, in a cultivated field, 500 feet west and 1,915 feet
north of the southeast corner of sec. 21, T.27 N, R. 5
W,

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

B1—8 to 13 inches; brown (10YR 4/3) loam; weak
medium subangular blocky structure; friable; few fine
roots; thin discontinuous very dark gray (10YR 3/1)
organic coatings on faces of peds; neutral; clear
wavy boundary.

B21t—13 to 19 inches; brown (10YR 5/3) clay loam;
moderate medium subangular blocky structure; firm;
few fine roots; thin discontinuous dark grayish brown
(10YR 4/2) clay films on faces of peds; slightly acid;
clear wavy boundary.

B22t—19 to 25 inches; yellowish brown (10YR 5/4) clay
loam; common medium distinct gray (10YR 6/1) and
yellowish brown (10YR 5/8) mottles; moderate
medium subangular blocky structure; firm; few fine
roots; thin continuous grayish brown (10YR 5/2) clay
films on faces of peds; medium acid; clear wavy
boundary.

B23t—25 to 29 inches; yellowish brown (10YR 5/4) clay
loam; common medium distinct grayish brown (10YR
5/2) and yellowish brown (10YR 5/8) mottles;
moderate medium and coarse subangular blocky
structure; firm; thin continuous dark grayish brown
(10YR 4/2) clay films on faces of peds; neutral;
clear wavy boundary.

B3—29 to 40 inches; brown (10YR 5/3) loam; common
medium distinct gray (10YR 5/1) and yellowish
brown (10YR 5/6) mottles; weak coarse subangular
blocky structure; firm; thin discontinuous grayish
brown (2.5Y 5/2) clay films in old root channels;
strong effervescence; moderately alkaline; clear
wavy boundary.

C—40 to 60 inches; yellowish brown (10YR 5/4) loam:;
massive; firm; thin patchy dark grayish brown (10YR
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4/2) clay films in old cracks; strong effervescence;
moderately alkaline.

The solum is 26 to 40 inches thick.

The Ap horizon is very dark gray (10YR 3/1) or very
dark grayish brown (10YR 3/2). It is loam or silt loam.
The B2t horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 or 4. The C horizon has hue of 10YR, value
of 4, and chroma of 3 or 4.

Morocco series

The Morocco series consists of deep, somewhat
poorly drained, rapidly permeable soils. Morocco soils
formed in sandy sediment on outwash plains. Slopes
range from O to 2 percent.

These soils have more fine sand and very fine sand
than the amount defined for the series. This difference,
however, does not affect the use or behavior of these
soils.

Morocco soils are similar to Brems and Watseka soils
and are adjacent to Brems, Maumee, and Oakuville soils.
Unlike Morocco soils, Brems soils do not have motties in
the upper part of the subsoil and are in slightly higher
convex areas. Maumee and Watseka soils have a mollic
epipedon. Maumee soils also have a grayer subsoil and
are in lower lying flat areas. Oakville soils do not have
gray mottles and are in slightly higher convex areas.

Typical pedon of Morocco fine sand, in a cultivated
field, 1,750 feet south and 215 feet west of the northeast
corner of sec. 13, T. 28 N., R. 3 W.

Ap—O0 to 9 inches; very dark grayish brown (10YR 3/2)
fine sand, pale brown (10YR 6/3) dry; weak medium
granular structure; very friable; many fine roots;
strongly acid; abrupt smooth

B21—9 to 16 inches; yellowish brown (10YR 5/4) fine
sand; many medium distinct light brownish gray
(10YR 6/2) and yellowish red (5YR 5/6) mottles;
single grain; loose; common fine roots; strongly acid;
gradual wavy boundary.

B22—16 to 21 inches; yellowish brown (10YR 5/4) fine
sand; common medium distinct gray (10YR 5/1),
grayish brown (10YR 5/2), and yellowish red (5YR
5/6) mottles; single grain; loose; medium acid;
gradual wavy boundary.

B23g—21 to 31 inches; light gray (10YR 7/2) fine sand;
many medium distinct yellowish brown (10YR 5/4)
and strong brown (7.5YR 5/6) mottles; single grain;
loose; medium acid; gradual wavy boundary.

Cg—31 to 60 inches; grayish brown (10YR 5/2) fine
sand; many medium distinct yellowish brown (10YR
5/4) mottles; single grain; loose; medium acid.

The solum is 24 to 48 inches thick. The texture is
sand, fine sand, or loamy fine sand.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 1 to 3. The B horizon has hue of 10YR, value
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of 5 to 7, and chroma of 3 to 6 in the upper part and
chroma of 2 in the lower part. The C horizon has hue of
10YR, value of 5 to 7, and chroma of 2.

Mundelein series

The Mundelein series consists of deep, somewhat
poorly drained, moderately slowly permeable soils.
These soils formed in silty lacustrine material. Slopes
range from 0 to 2 percent.

Mundelein soils are similar to Darroch and Toronto
soils and are adjacent to Pella soils. Darroch and
Toronto soils have free carbonates beiow a depth of 40
inches, unlike Mundelein soils. Darroch soils have clay
loam in the subsoil. Pella soils do not have an argillic
horizon. Toronto soits developed in glacial till.

Typical pedon of Mundelein silt loam, 0 to 2 percent
slopes, in a cultivated field, 290 feet east and 725 feet
south of the northwest corner of sec. 35, T. 25 N, R. 5
W.

Ap—0 to 9 inches; very dark gray (10YR 3/1) silt loam,
dark gray (10YR 4/1) dry; moderate medium
granular structure; friable; common fine and very
fine roots; slightly acid; abrupt smooth boundary.

A12—9 to 15 inches; very dark gray (10YR 3/1) silt
loam, dark gray (10YR 4/1) dry; moderate fine and
medium granular structure; friable; common very fine
roots; slightly acid; clear wavy boundary.

B21t—15 to 25 inches; brown (10YR 5/3) silty clay loam;
few fine faint grayish brown (10YR 5/2) and
yellowish brown (10YR 5/4 and 5/6) mottles;
moderate medium prismatic structure parting to
moderate fine angular blocky; firm; common very
fine roots; thin discontinuous very dark gray (10YR
3/1) organic coatings and clay films on faces of
peds and as linings in channels; slightly acid; clear
wavy boundary.

B22tg—25 to 32 inches; grayish brown (10YR 5/2) silt
loam; many medium distinct light olive brown (2.5Y
5/4) and yellowish brown (10YR 5/6) motties;
moderate coarse prismatic structure parting to weak
coarse subangular blocky; firm; common very fine
roots; thin discontinuous dark gray (10YR 4/1)
organic coatings and clay films on faces of prisms;
slightly acid; clear wavy boundary.

B3g—32 to 39 inches; light gray (10YR 7/1) silt loam;
many medium distinct brownish yellow (10YR 6/6)
mottles; massive; friable; thin patchy gray (10YR
5/1) organic coatings and clay films as linings in
root channels; few very fine roots; strong
effervescence; moderately alkaline; clear wavy
boundary.

Cg—39 to 60 inches; light gray (10YR 7/1) stratified silt
loam and silt; massive; friable; strong effervescence;
moderately alkaline.

The solum is 24 to 50 inches thick.
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The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. The B2t horizon has hue of 10YR or
2.5Y, value of 5, and chroma of 2 or 3. The C horizon is
stratified and is silt loam, silt, or loam. Thin strata of very
fine sand are also included.

Muskego series

The Muskego series consists of deep, very poorly
drained soils. The permeability is moderate in the upper
part of the profile and slow in the lower part. Muskego
soils formed in organic material and the underlying
coprogenous earth on outwash plains. Slopes range
from 0 to 2 percent.

Muskego soils are similar to Ackerman soils and are
adjacent on the landscape to Maumee soils. Ackerman
soils have less than 12 inches of muck over
coprogenous earth and are underlain by sandy material,
unlike Muskego soils. Maumee soils developed in
mineral material and are in slightly higher positions on
the landscape.

Typical pedon of Muskego muck, in a cultivated field,
1,700 feet south and 485 feet west of the northeast
corner of sec. 3, T. 27 N., R. 2 W.

Oap—0 to 9 inches; black (10YR 2/1) broken face and
rubbed sapric material, black (10YR 2/1) dry; about
1 percent fiber, a trace rubbed; moderate medium
granular structure; very friable; many very fine roots;
neutral; abrupt smooth boundary.

0a2—9 to 16 inches; black (N 2/0) broken face and
rubbed sapric material; about 10 percent fiber, a
trace rubbed; weak thick platy structure parting to
weak medium granular; very friable; common very
fine roots; neutral; abrupt boundary.

0a3—16 to 28 inches; black (10YR 2/1) broken face
and rubbed sapric material; few medium distinct dark
grayish brown (10YR 4/2) mottles; about 10 percent
fiber, a trace rubbed; moderate thick platy structure;
very friable; few very fine roots; common old vertical
root channels lined with yellowish brown (10YR 5/8)
and dark brown (7.5YR 3/2) sapric material; neutral;
abrupt smooth boundary.

Lco1g—28 to 36 inches; dark gray (5Y 4/1)
coprogenous earth, very dark grayish brown (2.5Y
3/2) rubbed; about 15 percent fiber, a trace rubbed;
weak very thick platy structure; friable; few very fine
roots; common yellowish brown (10YR 5/8) iron
segregations and dark brown (7.5YR 3/2) iron and
manganese oxide segregations in old root channels;
many white (N 8/0) threadlike carbonate
segregations; strong effervescence; moderately
alkaline; clear wavy boundary.

Lco2g--36 to 46 inches; olive gray (5Y 5/2)
coprogenous earth, very dark gray (5Y 3/1) rubbed;
about 20 percent fiber, a trace rubbed; weak very
thick platy structure; friable; few yellowish brown
(10YR 5/8) iron segregations and dark brown
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(7.5YR 3/2) iron and manganese oxide segregations
in old root channels; many white (N 8/0) threadlike
carbonate segregations; few shelis; strong
effervescence; moderately alkaline; gradual wavy
boundary.

Lco3g—46 to 60; olive gray (5Y 4/2) coprogenous earth,
dark gray (5Y 4/1) rubbed; massive; friable; few
shells; strong effervescence; moderately alkaline.

The depth to coprogenous earth is 16 to 51 inches.

The surface tier has hue of 10YR, value of 2, and
chroma of 1 or 2. The organic part of the subsurface and
bottom tiers has hue of 10YR or 7.5YR, value of 2 or 3,
and chroma of 1 to 3, or it is neutral and has value of 2
or 3. It is sapric material, but in some areas there are
subhorizons of hemic material. The Lco layer has hue of
10YR, 2.5Y, or 5Y, value of 3 to 5, and chroma of 1 to 3.

Oakville series

The Oakville series consists of deep, well drained,
very rapidly permeable soils. Oakville soils formed in
sandy sediment on outwash plains. Slopes range from 0
to 3 percent.

Oakville soils are similar to Abscota, Alvin, and Brems
soils and are adjacent to Chelsea and Morocco soils.
Abscota soils developed in alluvium. Alvin soils have
more clay in the solum than Qakville soils. Brems soils
have mottles in the lower part of the subsoil. Chelsea
soils have bands in the subsoil and are on adjacent
gently sloping landforms. Morocco soils are mottled in
the subsoil and are in lower lying positions.

Typical pedon of Oakville fine sand, wet substratum, 0
to 3 percent slopes, in a cultivated field, 1,675 feet south
and 175 feet east of the northwest corner of sec. 23, T.
28N, R.2W.

Ap—0 to 9 inches; dark brown (10YR 3/3) fine sand,
pale brown (10YR 6/3) dry; weak medium granular
structure; very friable; few fine roots; neutral; abrupt
smooth boundary.

B21—9 to 19 inches; brown (7.5YR 4/4) fine sand;
single grain; loose; few fine roots; few root channels
filled with surface material; neutral; gradual wavy
boundary.

B22—19 to 38 inches; yellowish brown (10YR 5/6) fine
sand; single grain; loose; few fine roots; neutral;
gradual wavy boundary.

C1-—38 to 48 inches; brownish yellow (10YR 6/6) fine
sand; single grain; loose; neutral; clear wavy
boundary.

C2—48 to 60 inches; pale brown (10YR 6/3) fine sand;
common medium and coarse distinct yellowish
brown (10YR 5/4) mottles; single grain; loose; few
coarse distinct brown (7.5YR 4/4) iron oxide stains;
slightly acid.

The solum is 25 to 40 inches thick.



White County, Indiana

The Ap horizon has hue of 10YR, value of 3 or 4, and
chroma of 2 to 4. The B2 horizon has hue of 10YR or
7.5YR, value of 4 or 5, and chroma of 4 to 6. The C
horizon has hue of 10YR, value of 5 or 6, and chroma of
3to6.

Mottles that have chroma of 3 or higher are at a depth
of 42 inches in many places. Reaction ranges from
neutral to medium acid.

Octagon series

The Octagon series consists of deep, well drained,
moderately permeable soils. Octagon soils formed in
loamy glacial till on upland till plains. Slopes range from’
2 to 12 percent.

Octagon soils are similar to Riddles and Wingate
Variant soils and are adjacent on the landscape to
Conover and Montmorenci soils. Riddies soils have a
thicker solum than that of Octagon soils and do not have
a mollic epipedon. Wingate Variant soils have mottles in
the subsoil, which is silty clay loam. Conover soils have
a mottled subsoil and are in lower positions on the
landscape. Montmorenci soils have mottles in the lower
part of the subsoil, and they also are in lower positions.

Typical pedon of Octagon silt loam, 6 to 12 percent
slopes, eroded, in a cultivated field, 1,280 feet east and
390 feet south of the northwest corner of sec. 3, T. 25
N, R. 4 W,

Ap—O0 to 9 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; moderate
medium granular structure; friable; common fine
roots; common small yellowish brown (10YR 5/6)
blotches of subsoil; neutral; abrupt smooth
boundary.

B21t—9 to 15 inches; yeliowish brown (10YR 5/6) loam;
moderate fine subangular blocky structure; friable;
common very fine roots; thin discontinuous dark
yellowish brown (10YR 4/4) clay films on faces of
peds; 2 percent fine gravel; medium acid; clear wavy
boundary.

B22t—15 to 29 inches; yellowish brown (10YR 5/6) clay
loam; moderate medium subangular blocky
structure; firm; common very fine roots; many
continuous distinct thin yellowish brown (10YR 5/4)
silt and clay flows in vertical cracks; thin continuous
brown (7.5YR 4/4) clay films on faces of peds; 5
percent fine gravel; medium acid; clear wavy
boundary.

B23t—29 to 38 inches; yellowish brown (10YR 5/4) clay
loam; moderate coarse subangular blocky structure;
firm; few very fine roots; medium continuous very
dark grayish brown (10YR 3/2) organic coatings and
clay films on faces of peds and as linings in
channels; 5 percent fine gravel; neutral; clear wavy
boundary.

C—38 to 60 inches; yellowish brown (10YR 5/4) loam;
massive; firm; thin continuous very dark grayish
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brown (10YR 3/2) and dark brown (7.5YR 3/2) clay
films as linings in channels and vertical cracks; 8
percent fine gravel; strong effervescence;
moderately alkaline.

The solum is 24 to 42 inches thick.

The Ap horizon is very dark grayish brown (10YR 3/2)
or dark brown (10YR 3/3). The B horizon is brown
(10YR 5/3) or yellowish brown (10YR 5/4 or 5/6).

Odell series

The Odell series consists of deep, somewhat poorly
drained, moderately slowly permeable soils. These soils
formed in loamy glacial till on uplands. Slopes range
from 0 to 1 percent.

Odell soils are similar to Conover, Darroch, and
Toronto soils and are adjacent to Wolcott soils. Conover
soils have a thinner surface layer than Odell soils.
Darroch soils are stratified in the lower part of the
underlying material. Toronto soils have a silty clay loam
subsoil. Wolcott soils have more clay in the surface
layer, have a gray subsoil, and are in adjacent, lower
lying flat areas.

Typical pedon of Odel! loam, 0 to 1 percent slopes, in
a cultivated field, 100 feet east and 2,325 feet south of
the northwest corner of sec. 8, T. 26 N., R. 5 W.

Ap—O0 to 10 inches; black (10YR 2/1) loam, very dark
gray (10YR 3/1) dry; moderate medium granular
structure; friable; common fine roots; trace of
pebbles; neutral; abrupt smooth boundary.

A12—10 to 13 inches; black (10YR 2/1) loam, very dark
gray (10YR 3/1) dry; moderate medium granular
structure; friable; common fine roots; 1 percent
blotches of brown (10YR 5/3) B21 material; trace of
pebbles; neutral; clear wavy boundary.

B21t—13 to 17 inches; brown (10YR 5/3) loam; few fine
faint grayish brown (10YR 5/2) and common
medium distinct yellowish brown (10YR 5/8) mottles;
moderate medium subangular blocky structure; firm;
few fine roots; thin discontinuous dark grayish brown
(10YR 4/2) clay films on faces of peds; thin patchy
very dark grayish brown (10YR 3/2) organic
coatings on faces of peds; trace of pebbles; slightly
acid; clear wavy boundary.

B22t—17 to 22 inches; yellowish brown (10YR 5/4) clay
loam; common medium distinct grayish brown (10YR
5/2) and yellowish brown (10YR 5/8) mottles; weak
medium prismatic structure parting to moderate
medium subangular blocky; firm; few fine roots; thin
continuous dark grayish brown (10YR 4/2) clay films
on faces of peds; thin patchy very dark grayish
brown (10YR 3/2) organic coatings in old root
channels; 1 percent coarse fragments; medium acid;
clear wavy boundary.

B23t—22 to 33 inches; yellowish brown (10YR 5/4) clay
loam; many medium distinct grayish brown (10YR
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5/2) and yellowish brown (10YR 5/8) mottles; weak
coarse prismatic structure parting to moderate
medium subangular blocky; firm; few fine roots; thin
continuous dark grayish brown (10YR 4/2) clay films
on faces of peds; 2 percent coarse fragments;
slightly acid; clear wavy boundary.

B3—33 to 42 inches; yellowish brown (10YR 5/4) loam;
many coarse distinct grayish brown (10YR 5/2) and
yellowish brown (10YR 5/8) mottles; weak coarse
subangular blocky structure; firm; thin patchy dark
grayish brown (10YR 4/2) clay films on faces of
peds; 2 percent coarse fragments; slight
effervescence; mildly alkaline; clear wavy boundary.

C—42 to 60 inches; yellowish brown (10YR 5/4) loam,;
common medium distinct grayish brown (10YR 5/2)
and yellowish brown (10YR 5/8) mottles; weak thick
platy structure; firm; 2 percent coarse fragments;
strong effervescence; moderately alkaline.

The solum is 24 to 42 inches thick. The mollic
epipedon is 10 to 16 inches thick and includes part of
the argillic horizon in some areas.

The Ap harizon is loam or silt loam. It is neutral or
slightly acid. In some places there is no A12 horizon.
The B horizon has hue of 10YR, value of 5 to 6, and
chroma of 3 or 4. In some places there is no B3 horizon.
The C horizon has hue of 10YR, vaiue of 5, and chroma
of 3 to 6.

Owosso series

The Owosso series consists of deep, well drained
soils. Permeability is moderately rapid in the upper part
of the profile and moderately slow in the lower part.
These soils formed in a thin layer of loamy outwash and
the underlying glacial till on uplands. Slopes range from
1 to 3 percent.

Owosso soils are similar to Martinsville and Riddles
soils and are adjacent to Aubbeenaubbee, Crosier, and
Gilford soils. Martinsville soils are more clayey and silty
than Owosso soils and are stratified in the underlying
material. Riddles soils are less sandy in the upper part of
the solum. Aubbeenaubbee and Crosier soils are nearly
level and have mottles in the upper part of the solum.
Gilford soils have a mollic epipedon, have chroma of 2
or less in the solum, and are in depressions and
drainageways.

Typical pedon of Owosso fine sandy loam, 1 to 3
percent slopes, in a cultivated field, 775 feet east and
2,250 feet north of the southwest corner of sec. 23, T.
27 N,R.2W.

Ap—O0 to 10 inches; dark grayish brown (10YR 4/2) fine
sandy loam, light brownish gray (10YR 6/2) dry,
weak medium granular structure; friable; common
fine and very fine roots; slightly acid; abrupt smooth
boundary. '

B1—10 to 12 inches; yellowish brown (10YR 5/4) fine
sandy loam; weak medium granular structure; friable;

Soil survey

common very fine roots; slightly acid; clear wavy
boundary.

B21--12 to 20 inches; yellowish brown (10YR 5/4) fine
sandy loam; weak medium granular structure; friable;
few very fine roots; medium acid; clear wavy
boundary.

B22t—20 to 26 inches; yellowish brown (10YR 5/4) fine
sandy loam; moderate medium subangular blocky
structure; friable; few fine roots; 1 percent coarse
fragments; thin continuous dark yellowish brown
(10YR 4/4) clay films on faces of peds; strongly
acid; clear wavy boundary.

1IB23t—26 to 40 inches; yellowish brown (10YR 5/6)
sandy clay loam; moderate medium subangular
blocky structure; firm; 4 percent coarse fragments;
thin continuous dark yellowish brown (10YR 4/4)
clay films on faces of peds; strongly acid; clear wavy
boundary.

1IB24t—40 to 52 inches; yellowish brown (10YR 5/4)
loam; weak coarse subangular blocky structure; firm;
3 percent coarse fragments; thin continuous dark
yellowish brown (10YR 4/4) clay films on faces of
peds and old root channels; medium acid; clear
wavy boundary.

1IB3t—52 to 60 inches; yellowish brown (10YR 5/4)
loam; weak coarse subangular blocky structure; firm;
3 percent coarse fragments; thin continuous dark
yellowish brown (10YR 4/4) clay films on faces of
peds and old root channels; slightly acid; clear wavy
boundary.

IC—60 to 75 inches; brownish yellow (10YR 6/6) loam;
weak medium platy structure; firm; 10 percent
coarse fragments; strong etfervescence; moderately
alkaline.

The solum is 40 to 60 inches thick.

The Ap horizon has hue of 10YR, value of 3 to 5, and
chroma of 2 to 4. It is fine sandy loam or loamy fine
sand. The B2 horizon has hue of 10YR, value of 4 or 5,
and chroma of 3 or 4. The [IB2t horizon has hue of
10YR, value of 4 or 5, and chroma of 3 to 6. It is sandy
clay loam, loam, or clay loam. The IIC horizon has hue of
10YR, value of 4 to 6, and chroma of 3 to 6.

Pella series

The Pella series consists of deep, poorly drained,
moderately permeable soils. These soils formed in silty
lacustrine material or in glacial till on old lakebeds and till
plains. Slopes range from 0 to 2 percent.

Pella soils are similar to Chalmers soils and are
adjacent to Mundelein soils. Unlike Pella soils, Chalmers
soils have free carbonates below a depth of 40 inches.
Mundelein soils have a browner B horizon and are in
slightly higher, adjacent areas.

Typical pedon of Pella silty clay loam, in a cultivated
field, 1,850 feet south and 560 feet east of the northwest
corner of sec. 35, T. 25 N., R. 5 W.
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Ap—0 to 9 inches; black (10YR 2/1) silty clay loam, dark
gray (10YR 4/1) dry; moderate medium granular
structure; friable; common fine roots; neutral; abrupt
smooth boundary.

A12—9 to 15 inches; black (10YR 2/1) silty clay loam,
grayish brown (10YR 5/2) dry; common fine faint
grayish brown (2.5Y 5/2) motties; moderate medium
granular structure; friable; common fine roots;
neutral; clear wavy boundary.

B21g—15 to 23 inches; grayish brown (2.5Y 5/2) silty
clay loam; common fine distinct light olive brown
(2.5Y 5/4) mottles; moderate medium prismatic
structure parting to moderate fine subangular blocky;
firm; common very fine roots; thin patchy black
(10YR 2/1) organic coatings on faces of peds and
as linings in channels; neutral; clear wavy boundary.

B22g—23 to 32 inches; light olive gray (5Y 6/2) silt
loam; many medium distinct light olive brown (2.5Y
5/4) and yellowish brown (10YR 5/6) mottles;
moderate coarse prismatic structure parting to weak
coarse subangular blocky; firm; common very fine
roots; thin discontinuous black (10YR 2/1) organic
coatings on faces of prisms; neutral; clear wavy
boundary.

C1g—32 to 40 inches; light gray (5Y 7/2) silt loam;
common medium distinct olive yellow (2.5Y 6/6)
mottles; massive; friable; few very fine roots; slight
effervescence; mildly alkaline; clear wavy boundary.

C2g—40 to 60 inches; light gray (5Y 7/1) silt loam and
few thin strata of sandy loam; many medium distinct
brownish yellow (10YR 6/6) mottles; massive;
friable; strong effervescence; moderately alkaline.

The solum is 30 to 40 inches thick.

The A horizon is silty clay loam or silt loam. The B2
horizon has hue of 2.5Y or 5Y, value of 5 or 6, and
chroma of 1 or 2. It is silty clay loam; some subhorizons
are silt loam. The C horizon has hue of 5Y, value of 6 or
7, and chroma of 1 or 2. A silty clay loam, till substratum,
phase is recognized.

Rensselaer series

The Rensselaer series consists of deep, very poorly
drained soils that formed in loamy sediment on outwash
plains and lacustrine lakebeds. Permeability is slow in
the upper part of the subsoil and moderate or rapid in
the lower part and in the underlying layer. Slopes range
from O to 2 percent.

Rensselaer soils are similar to Gilford, Rensselaer
Variant, and Wolcott soils and are adjacent to Darroch
and Whitaker soils. Gilford soils have less clay in the
subsoil. Rensselaer Variant soils have a thinner subsoil
and free carbonates above a depth of 25 inches. Wolcott
soils have more clay in the surface layer, less clay in the
subsoil, and are not stratified in the lower part of the
underlying material. Whitaker soils do not have a mollic
epipedon and are in slightly higher convex areas.
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Typical pedon of Rensselaer clay loam, in a cultivated
field, 2,200 feet north and 690 feet west of the southeast
corner of sec. 34, T.26 N,, R. 6 W.

Ap—0 to 10 inches; black (10YR 2/1) loam, dark gray
(10YR 4/1) dry; moderate medium granular
structure; friable; neutral; abrupt smooth boundary.

A12—10 to 15 inches; black (10YR 2/1) clay loam, dark
gray (10YR 4/1) dry; few fine faint dark grayish
brown (10YR 4/2) mottles; moderate medium
granular structure; firm; neutral; clear wavy
boundary.

B21tg—15 to 24 inches; gray (10YR 5/1) clay loam;
common medium distinct strong brown (7.5YR 5/6)
and yeliowish brown (10YR 5/4) mottles; moderate
medium prismatic structure parting to moderate
medium angular blocky; firm; yellowish red (5YR
4/8) areas 1 millimeter thick surrounding many old
root channels; medium continuous black (10YR 2/1)
organic coatings and clay films on faces of prisms
and as linings in channels; slightly acid; clear wavy
boundary.

B22tg—24 to 34 inches; gray (5Y 5/1) clay loam,
common medium distinct yellowish brown (10YR
5/4) mottles; moderate medium prismatic structure
parting to moderate medium angular and subangular
blocky; firm; yellowish red (5YR 4/8) areas 1
millimeter thick surrounding many old root channels;
medium continuous black (10YR 2/1) organic
coatings and clay films on faces of prisms and as
linings in channels; neutral; abrupt wavy boundary.

IIB3tg—34 to 41 inches; gray (5Y 6/1) loamy fine sand;
common medium distinct light gray (10YR 6/1) and
yellowish brown (10YR 5/6) mottles; weak coarse
subangular blocky structure; very friable; black
(10YR 2/1) clay loam material 1 centimeter thick in
a few old channels; thin discontinuous dark gray
(10YR 4/1) organic coatings and clay films on faces
of peds and as linings in channels; slight
effervescence; mildly alkaline; abrupt wavy
boundary.

1IC1g—41 to 46 inches; olive gray (5Y 5/2) loam; few
medium distinct strong brown (7.5YR 4/4) areas 1
millimeter thick surrounding old root channels; slight
effervescence; mildly alkaline; abrupt wavy
boundary.

11C2g—46 to 60 inches; olive gray (58Y 5/2) stratified
loam, sandy loam, or sand; common medium distinct
yellowish brown (10YR 5/6) mottles; massive; firm;,
few dark brown (7.5YR 4/4) areas 1 millimeter thick
surrounding old root channels; strong effervescence;
moderately alkaline.

The solum is 30 to 60 inches thick.

The A horizon is black (10YR 2/1 or N 2/0) or very
dark gray (10YR 3/1). It is loam, clay loam, or silt loam.
The B2tg horizon has hue of 10YR, 2.5Y, or 5Y, value of
5 or 6, and chroma of 1 or 2. It is clay loam, sandy clay
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loam, or loam. The C horizon has hue of 10YR, 2.5Y, or
5Y, value of 5 or 6, and chroma of 1 or 2. it is stratified.
Strata are sandy loam, loamy sand, fine sand, silt loam,
loam, or clay loam.

A sandy substratum phase is recognized.

Rensselaer Variant

The Rennselaer Variant consists of deep, very poorly
drained, slowly permeable over rapidly permeable soils.
These soils formed in loamy sediment over sand on
outwash plains and old lakebeds. Slopes range from Q to
2 percent.

Rennselaer Variant soils are similar to Ackerman,
Gilford, Gilford, limestone substratum, and Rennselaer
soils and are adjacent to Seafield soils on most
landscapes. Ackerman soils have more organic matter in
the surface layer than Rensselaer Variant soils and do
not have a silty clay loam subsoil. Gilford soils have less
clay in the subsoil. Gilford, limestone substratum, soils
have limestone bedrock at a depth of 40 to 84 inches.
Gilford and Rennselaer soils have a thicker subsoil.
Seafield soils have a thinner surface layer, a browner
subsoil, and are in slightly higher convex areas.

Typical pedon of Rennselaer Variant loam, in a
cultivated field, 1,350 feet north and 700 feet east of the
southwest corner of sec. 9, T. 27 N, R. 4 W,

Ap—o0 to 10 inches; black (N 2/0) loam, very dark gray
(10YR 3/1) dry; weak medium granular structure;
friable; few fine roots; neutral; abrupt smooth
boundary.

B2tg—10 to 16 inches; gray (5Y 5/1) siity clay loam;
common medium distinct dark yellowish brown
(10YR 4/4) mottles; moderate fine anguiar blocky
structure; firm; few fine roots; thin continuous black
(N 2/0) organic coatings and clay films on faces of
peds and as linings in channels; neutral; clear wavy
boundary.

IIB3tg—16 to 19 inches; gray (N 5/0) fine sandy loam;
common medium distinct yellowish brown (10YR
5/4) mottles; weak medium subangular blocky
structure; friable; thin continuous black (N 2/0)
organic coatings and clay films as linings in
channels; slight effervescence; mildly alkaline; clear
wavy boundary.

IIC1g—19 to 28 inches; grayish brown (10YR 5/2) fine
sand; common medium distinct gray (10YR 6/1) and
yellowish brown (10YR 5/4) mottles; single grain;
loose; thin continuous dark brown (7.5YR 3/2)
organic coatings and clay films as linings in
channels; strong effervescence; moderately alkaline;
clear wavy boundary.

[IC2—28 to 42 inches; yellowish brown (10YR 5/4) fine
sand; common medium distinct light brownish gray
(10YR 6/2) mottles; single grain; loose; violent
effervescence; moderately alkaline; clear wavy
boundary.
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IIC3—42 to 56 inches; yellowish brown (10YR 5/4) very
fine sand; many medium distinct gray (10YR 6/1)
mottles; massive; friable; violent effervescence;
moderately alkaline; clear wavy boundary.

[1IC4g—56 to 60 inches; gray (10YR 5/1) fine sand;
massive; friable; violent effervescence; moderately
alkaline.

The solum is 12 to 25 inches thick.

The Ap horizon is black (N 2/0 or 10YR 2/1). The B
horizon has hue of 10YR, 2.5Y, or 5Y, value of 4 or 5,
and chroma of 1 or hue of N and value of 4 or 5. The
B2tg horizon is clay loam or silty clay loam. The C
harizon has hue of 10YR, value of 5 or 6, and chroma of
1 to 4. It is fine sand or very fine sand.

Riddles series

The Riddles series consists of deep, well drained,
moderately permeable soils. These soils formed in loamy
glacial till on uplands. Slopes range from 0 to 8 percent.

Riddles soils are similar to Owosso, Martinsville,
Octagon, and Wingate Variant soils and are adjacent to
Crosier soils. Owosso soils have less clay in the solum
than Riddles soils. Martinsville soils are stratified in the
underlying material. Octagon soils have a moltic
epipedon and a solum that is less than 42 inches thick.
Wingate Variant soils have a very dark gray surface
layer, a silty clay loam subsoil, and mottles in the lower
part of the subsoil. Crosier soils are mottled in the
subsoil and are in lower lying positions on the landscape.

Typical pedon of Riddles silt loam, 0 to 2 percent
slopes, in a cultivated field, 1,580 feet south and 125
feet east of the center of sec. 35, T. 27 N., R. 2 W.

Ap—0 to 10 inches; brown (10YR 4/3) silt loam, pale
brown (10YR 6/3) dry; moderate medium granular
structure; friable; common fine roots; neutral; abrupt
smooth boundary.

A2—10 to 13 inches; yellowish brown (10YR 5/4) silt
loam; weak medium platy structure parting to
moderate fine granular; friable; few very fine roots;
neutral; clear wavy boundary.

B1t—13 to 18 inches; yellowish brown (10YR 5/4) silt
loam; moderate fine angular blocky structure; firm;
few very fine roots; thin continuous brown (7.5YR
4/4) clay films on faces of peds; 3 percent fine
gravel; neutral; clear wavy boundary.

11IB21t—18 to 24 inches; yellowish brown (10YR 5/6)
loam; moderate medium subangular blocky
structure; firm; few very fine roots; thin continuous
brown (7.5YR 4/4) clay films on faces of peds; 5
percent fine gravel; slightly acid; clear wavy
boundary.

[IB22t—24 to 41 inches; yellowish brown (10YR 5/6)
loam; weak coarse subangular blocky structure; firm;
thin discontinuous brown (7.5YR 4/4) clay films on
faces of peds; 5 percent fine gravel, medium acid;
clear wavy boundary.
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[IB3t—41 to 53 inches; yellowish brown (10YR 5/4)
loam; weak very coarse subangular blocky structure;
firm; medium continuous very dark grayish brown
(10YR 3/2) clay flows in old root channels; 5
percent fine gravel; neutral; clear wavy boundary.

IIC-~563 to 60 inches; yellowish brown (10YR 5/4) loam;
massive; firm; 10 percent fine gravel; strong
effervescence; moderately alkaline.

The solum is 40 to 70 inches thick.

The Ap horizon is dark grayish brown (10YR 4/2) or
dark brown (10YR 4/3). It is silt loam, loam, or fine
sandy loam. The B2t horizon has hue of 10YR, value of
4 or 5, and chroma of 3 to 6. It is loam or clay loam and
has subhorizons of sandy clay loam or fine sandy loam.
The B3t and C horizons are loam or clay loam.

Seafield series

The Seafield series consists of deep, somewhat poorly
drained, moderately rapidly permeable over very rapidly
permeable soils. Seafield soils formed in loamy and
sandy sediment on outwash plains. Slopes range from 0
to 2 percent.

Seafield soils are similar to Aubbeenaubbee and
Seafield Variant soils and are adjacent to Alvin and
Gilford soils. Unlike Seafield soils, Aubbeenaubbee soils
do not have a mollic epipedon and have less sand in the
lower part of the subsoil and in the underlying material.
Seafield Variant soils have limestone bedrock at a depth
of 40 to 84 inches. Alvin soils do not have a mollic
epipedon, are not mottled in the subsoil, and are in
slightly higher convex areas. Gilford soils have a thicker
surface layer, a grayer subsoil, and are in lower flat
areas.

Typical pedon of Seafield fine sandy loam, in a
cultivated field, 1,150 feet north and 1,200 feet west of
the southeast corner of sec. 12, T. 27 N., R. 4 W.

Ap—O0 to 8 inches; very dark grayish brown (10YR 3/2)
fine sandy loam, grayish brown (10YR 5/2) dry;
moderate medium granular structure; friable;
common very fine roots; common accumulations of
fine distinct black (5Y 5/2) iron and manganese
oxide; strongly acid; abrupt smooth boundary.

B21tg—8 to 12 inches; brown (10YR 5/3) fine sandy
loam; many medium distinct strong brown (7.5YR
5/6) mottles; weak coarse subangular blocky
structure; friable; few very fine roots; common
vertical pores 2 millimeters in diameter filled with
surface material; thin discontinuous dark grayish
brown (10YR 4/2) organic coatings and clay films
on faces of peds; strongly acid; clear wavy
boundary.

B22tg—12 to 16 inches; grayish brown (10YR 5/2)
sandy clay loam; many medium distinct yellowish
brown (10YR 5/4) and strong brown (7.5YR 5/86)
mottles; weak coarse subangular blocky structure;
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friable; few very fine roots; thin continuous gray
(10YR 5/1) organic coatings and clay films on faces
of peds; strongly acid; clear wavy boundary.

B23tg—16 to 26 inches; grayish brown (10YR 5/2) fine
sandy loam; many medium distinct yellowish brown
(10YR 5/4) and strong brown (7.5YR 5/6) mottles;
weak coarse subangular blocky structure; friable;
few very fine roots; thin continuous gray (10YR 5/1)
organic coatings and clay films on faces of peds;
strongly acid; clear wavy boundary.

C1g—26 to 31 inches; light brownish gray (10YR 6/2)
fine sand; common medium distinct gray (10YR
5/1), yellowish brown (10YR 5/4 and 5/6), and
strong brown (7.5YR 5/6) mottles; single grain;

. loose; medium acid; clear wavy boundary.

C2g—31 to 42 inches; light gray (10YR 7/1) fine sand;
many medium faint gray (10YR 5/1) and few
medium distinct dark brown (7.5YR 4/4) mottles;
single grain; loose; slightly acid; clear wavy
boundary.

C3g—42 to 60 inches; gray (10YR 5/1) fine sand;
common medium distinct dark yellowish brown
(10YR 4/4) mottles; single grain; loose; neutral.

The solum is 25 to 35 inches thick.

The Ap horizon has hue of 10YR, value of 3, and
chroma of 1 to 3. It is fine sandy loam or sandy loam. It
ranges from strongly acid to neutral. The B21t horizon
has hue of 10YR, value of 5 or 6, and chroma of 3 or 4.
The B22t and B23t horizons have hue of 10YR, value of
5 or 8, and chroma of 1 or 2. The Bt horizons are fine
sandy loam, sandy clay loam, or sandy loam. They are
strongly acid or medium acid. The C horizon has hue of
10YR, value of 5 to 7, and chroma of 1 or 2. It is fine
sand, sand, loamy fine sand, or loamy sand. It ranges
from medium acid to neutral.

Seafield Variant

The Seafield Variant consists of deep, moderately well
drained, moderately rapidly permeable soils. Seafield
Variant soils formed in loamy sediment underlain by
limestone bedrock on outwash plains. Slopes range from
0 to 2 percent.

Seafield Variant soils are similar to Brems, Foresman,
and Seafield soils and are adjacent to Gilford, limestone
substratum, Oakville, and Wolcott, limestone substratum,
soils. Brems soils do not have a mollic epipedon and
have more sand in the subsoil than Seafield Variant
soils. Foresman soils are stratified in the lower part of
the underlying material. Seafield soils do not have
limestone bedrock at a depth of 40 to 84 inches. Gilford,
limestone substratum, and Wolcott, limestone
substratum, soils have a thicker surface layer and a
grayer subsoil. They are in lower flat areas. Oakville soils
do not have a mollic epipedon. They have more sand in
the subsoil and are in slightly higher convex areas.
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Typical pedon of Seafield Variant fine sandy lcam, in a
cultivated field, 250 feet west and 60 feet south of the
northeast corner of sec. 17, T. 28 N., R. 4 W_

Ap—O0 to 9 inches; very dark gray (10YR 3/1) fine sandy
loam, dark gray (10YR 4/1) dry; moderate medium
granular structure; friable; common fine and very
fine roots; slightly acid; abrupt smooth boundary.

B1—9 to 17 inches; brown (10YR 5/3) loamy fine sand,
dark grayish brown (10YR 4/2) dry; common fine
faint yellowish brown (10YR 5/4) mottles; weak
medium subangular blocky structure; very friable;
common very fine roots; few root channels 2
millimeters in diameter filled with surface material;
slightly acid; abrupt wavy boundary.

B21t—17 to 25 inches; yellowish brown {10YR 5/6) fine
sandy loam; few fine distinct gray (10YR 6/1)
mottles; moderate medium subangular blocky
structure; friable; common very fine roots; few root
channels 2 millimeters in diameter filled with surface
material; thin continuous grayish brown (10YR 5/2)
clay films bridging sand grains; slightly acid; clear
wavy boundary.

B22t—25 to 34 inches; yellowish brown (10YR 5/4)
loamy fine sand; common medium distinct light
brownish gray (10YR 6/2) and many medium distinct
yellowish brown (10YR 5/6) mottles; weak medium
subangular blocky structure; very friable; thin
discontinuous grayish brown (10YR 5/2) clay films
bridging sand grains and lining root channels;
neutral; clear wavy boundary.

B23—34 to 42 inches; yellowish brown (10YR 5/4) fine
sandy loam; many medium distinct yellowish brown
(10YR 5/6) and light brownish gray (10YR 6/2)
mottles; weak medium subangular blocky structure;
friable; slight effervescence; mildly alkaline; abrupt
wavy boundary.

R—42 inches; limestone bedrock.

The solum is 20 to 48 inches thick. The depth to
limestone bedrock is 40 to 84 inches.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 to 3. It is fine sandy loam or sandy loam
and is slightly acid or neutral. Some pedons do not have
a B1 horizon. The B horizon has hue of 10YR, value of 4
to 6, and chroma of 2 to 6. It is medium acid to mildly
alkaline. The C horizon, if present, has hue of 10YR,
value of 5 to 7, and chroma of 1 or 2. It is neutral or
mildly alkaline.

Sparta series

The Sparta series consists of deep, excessively
drained, rapidly permeable soils. Sparta soils formed in
sandy sediment on outwash plains. Slopes range from 0
to 3 percent.

Sparta soils are adjacent to Seafield soils. Seafield
soils have a thinner surface layer than Sparta soils, are
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mottled in the subsoil, and are in lower positions on the
landscape.

Typical pedon of Sparta fine sand, 0 to 3 percent
slopes, in a cultivated field, 70 feet south and 875 feet
east of the northwest corner of sec. 24, T. 26 N, R. 6
W.

Ap—0 to 10 inches; very dark grayish brown (10YR 3/2)
fine sand, grayish brown (10YR 5/2) dry; weak
medium granular structure; very friable; few very fine
roots; neutral; abrupt smooth boundary.

A12—10 to 15 inches; very dark grayish brown (10YR
3/2) loamy fine sand, grayish brown (10YR 5/2) dry;
weak medium granular structure; very friable; few
very fine roots; many coarse distinct black (10YR
2/1) organic stains; slightly acid; clear wavy
boundary.

B2—15 to 26 inches; dark yellowish brown (10YR 4/4)
loamy fine sand; weak coarse subangular blocky
structure; very friable; few very fine roots; few root
channels filled with surface material; medium acid;
clear wavy boundary.

C1—26 to 32 inches; yellowish brown (10YR 5/6) fine
sand; single grain; loose; strongly acid; clear wavy
boundary.

C2—32 to 40 inches; light yellowish brown (10YR 6/4)
fine sand; few medium faint yeliowish brown (10YR
5/4) mottles; single grain; loose; medium acid; clear
wavy boundary.

C3—40 to 60 inches; light yellowish brown (10YR 6/4)
fine sand; many medium faint yellowish brown
(10YR 5/4) mottles; single grain; loose; medium
acid.

The solum is 24 to 40 inches thick. The mollic
epipedon is 10 to 20 inches thick.

The A horizon is black (10YR 2/1) or very dark grayish
brown (10YR 3/2). The B2 horizon has hue of 10YR,
value of 4 to 6, and chroma of 4 to 6. It is fine sand or
loamy fine sand. The C horizon has hue of 10YR, value
of 4 to 6, and chroma of 4 to 6.

Toronto series

The Toronto series consists of deep, somewhat poorly
drained, moderately slowly permeable soils. These soils
formed in a thin layer of loess and the underlying silty
glacial till on till plains. Slopes range from 0 to 1 percent.

Toronto soils are similar to Conover and Mundelein
soils and are adjacent to Chalmers and Wingate Variant
soils. Conover soils have more sand in the B2 horizon
than Toronto soils. Mundelein soils are stratified in the
underlying material. Chalmers soils do not have an
argillic horizon and are in lower areas. Wingate Variant
soils do not have mottles in the upper part of the B
horizon and are more sloping.

Typical profile of Toronto silt ioam, 0 to 1 percent
slopes, in a cultivated field, 420 feet east and 1,170 feet
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south of the northwest corner of sec. 13, T. 25 N, R. 6
W.

Ap—o0 to 9 inches; black (10YR 2/1) silt loam, dark gray
(10YR 4/1) dry; moderate medium granular
structure; friable; common fine and very fine roots;
slightly acid; abrupt smooth boundary.

B1—9 to 12 inches; dark gray (10YR 4/1) silt loam;
common medium distinct grayish brown (10YR 5/2)
and yellowish brown (10YR 5/4) mottles; moderate
medium granular structure; friable; few fine roots;
medium acid; clear wavy boundary.

B21t—12 to 16 inches; brown (10YR 5/3) silty clay loam;
many medium distinct dark grayish brown (10YR
4/2) and yellowish brown (10YR 5/6) mottles;
moderate medium subangular blocky structure; firm;
few fine roots; thin continuous dark gray (10YR 4/1)
clay films on faces of peds; medium acid; clear wavy
boundary.

B22t—16 to 25 inches; yellowish brown (10YR 5/4) silty
clay loam; common medium distinct grayish brown
(10YR 5/2) and yellowish brown (10YR 5/6)
mottles; moderate coarse prismatic structure parting
to moderate medium subangular blocky; firm; few
fine roots; thick continuous gray (10YR 4/1) clay
films on faces of peds; slightly acid; clear wavy
boundary.

B23—25 to 32 inches; pale brown (10YR 6/3) silty clay
loam; common medium distinct grayish brown (10YR
5/8) mottles; moderate coarse prismatic structure
parting to moderate medium subangular blocky; firm;
few fine roots; thin continuous dark gray (10YR 4/1)
clay films on faces of peds; neutral; clear wavy
boundary.

11B3—32 to 53 inches; pale brown (10YR 6/3) loam;
many medium distinct gray (10YR 5/8) mottles;
weak coarse subangular blocky structure parting to
massive; firm; thin patchy light brownish gray (10YR
6/2) clay films on faces of peds and in cracks; few
glacial pebbles; strong effervescence; moderately
alkaline; gradual wavy boundary.

IIC—53 to 60 inches; light yellowish brown (10YR 6/4)
silt loam; common fine faint gray (10YR 6/1) and
yellowish brown (10YR 5/4) mottles; massive; firm;
few glacial pebbles; strong effervescence;
moderately alkaline.

The solum is 40 to 60 inches thick.

The Ap horizon is black (10YR 2/1) or very dark gray
(10YR 3/1), 6 to 9 inches thick, and slightly acid or
neutral. The B2t horizon is dark gray (10YR 4/1), grayish
brown (10YR 5/2), brown (10YR 5/3), pale brown (10YR
6/3), or yellowish brown (10YR 5/4 or 5/6). The
coatings on ped faces have chroma of 2 or less. A
11B23t horizon, if present, is clay loam or silty clay loam.
It is yellowish brown (10YR 5/6) or pale brown (10YR
6/3). The coatings on ped faces have chroma of 2 or
less. The [IB3 horizon is pale brown (10YR 6/3) or
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yellowish brown (10YR 5/4) and is loam or clay loam.
The coatings have chroma of 2 or less. The IIB3 horizon
is neutral or mildly alkaline. The C horizon is yellowish
brown (10YR 5/4) or light yellowish brown (10YR 6/4)
and has weak thick platy structure or is massive.

Varna series

The Varna series consists of deep, moderately well
drained, moderately slowly permeable soils. Varna soils
formed in silty glacial till on till plains and moraines.
Slopes range from 1 to 6 percent.

Varna soils are similar to Montmorenci, Octagon, and
Riddles soils and are adjacent to Elliott and Pella soils.
Montmorenci soils have a thinner surface layer than
Varna soils and a clay loam subsoil. Octagon soils have
a clay loam subsoil and do not have mottles in the
subsoil. Riddles soils do not have a mollic epipedon,
have a loam or clay loam subscil, do not have mottles in
the subsoil, and have a solum that is more than 40
inches thick. Elliott soils have mottles in the upper part
of the subsoil and are in lower positions on the
landscape. Pella soils have a gray, mottled subsoil and
are in lower slightly concave areas.

Typical pedon of Varna silt loam, 1 to 6 percent
slopes, eroded, in a cultivated field, 620 feet south and
400 feet west of the center of sec. 36, T. 26 N., R. 6 W.

Ap—0 to 10 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; moderate
medium granular structure; friable; common very fine
roots; mixed few small yellowish brown (10YR 5/4)
blotches of subsoil; medium acid; abrupt smooth
boundary.

B21t—10 to 16 inches; yellowish brown (10YR 5/4) silty
clay loam; moderate fine angular blocky structure;
friable; few very fine roots; many continuous faint
thin dark yellowish brown (10YR 4/4) clay films on
faces of peds; medium acid; clear wavy boundary.

B22t—16 to 22 inches; yellowish brown (10YR 5/4) silty
clay loam; moderate medium angular and
subangular blocky structure; firm; few very fine
roots; thin continuous brown (10YR 5/3) clay films
on faces of peds; medium acid; clear wavy
boundary.

B23t—22 to 37 inches; yellowish brown (10YR 5/4) silty
clay loam; many fine distinct grayish brown (10YR
5/2) and yellowish brown (10YR 5/8) mottles;
moderate coarse prismatic structure parting to
moderate medium angular and subangular blocky;
firm; few very fine roots mostly concentrated
between prisms; medium continuous dark grayish
brown (10YR 4/2) clay films on faces of prisms and
as linings in channels, patchy on faces of peds;
neutral; clear wavy boundary.

C—37 to 60 inches; brown (10YR 5/3) silty clay loam;
common medium distinct light gray (10YR 6/1) and
yellowish brown (10YR 5/8) mottles; massive; firm;
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thin continuous gray (10YR 5/1) clay films in cracks
and channels; 5 percent coarse mostly shale
fragments; strong effervescence; moderately
alkaline.

The solum is 30 to 40 inches thick.

The A horizon is black (10YR 2/1), very dark gray
{(10YR 3/1), or very dark grayish brown (10YR 3/2). The
B2t horizon is brown (10YR 5/3) or yellowish brown
(10YR 5/4). Many profiles have clay films in vertical
cracks to a depth of more than 70 inches.

Watseka series

The Watseka series consists of deep, somewhat
poorly drained, rapidly permeable soils. These soils
formed in sandy sediment on outwash plains. Slopes
range from O to 2 percent.

Watseka soils are similar to Morocco soils and are
adjacent to Gilford soils. Unlike Watseka soils, Morocco
soils do not have a mollic epipedon. Gilford soils have a
grayish, more clayey subsoil and are in lower flat areas.

Typical pedon of Watseka loamy fine sand, in a
cultivated field, 130 feet west and 750 feet north of the
southeast corner of sec. 13, T. 26 N., R. 6 W.

Ap—O0 to 10 inches; black (10YR 2/1) loamy fine sand,
gray (10YR 5/1) dry; weak medium granular
structure; very friable; neutral; abrupt smooth
boundary.

B21—10 to 14 inches; brown (10YR 5/3) fine sand; few
fine faint grayish brown (10YR 5/2) and yellowish
brown (10YR 5/6) mottles; single grain; loose; thin
patchy dark grayish brown (10YR 4/2) organic
coatings in channels and on the surface of sand
grains; slightly acid; clear wavy boundary.

B22—14 to 20 inches; yellowish brown (10YR 5/4) fine
sand; moderate medium distinct grayish brown
(10YR 5/2) mottles; single grain; loose; medium
acid; clear wavy boundary.

B23g—20 to 27 inches; light brownish gray (10YR 6/2)
fine sand; many medium distinct strong brown
(7.5YR 5/6) mottles; single grain; loose; medium
acid; clear wavy boundary.

B24g—27 to 36 inches; light brownish gray (10YR 6/2)
loamy fine sand; many coarse distinct yellowish
brown (10YR 5/4) and strong brown (7.5YR 5/6)
mottles; weak coarse subangular blocky structure;
very friable; medium acid; clear wavy boundary.

Cg—36 to 60 inches; gray (10YR 6/1) fine sand;
common medium distinct yellowish brown (10YR
5/4) mottles; single grain; loose; neutral.

The solum is 24 to 38 inches thick.

The Ap horizon is black (10YR 2/1) or very dark gray
(10YR 3/1). The B horizon has hue of 10YR, value of 4
to 7, and chroma of 2 to 4. The C horizon has hue of
10YR, value of 5 to 7, and chroma of 1 or 2. It is slightly
acid or neutral.

Soil survey

Whitaker series

The Whitaker series consists of deep, somewhat
poorly drained, moderately permeable soils. These soils
formed in loamy outwash material on outwash plains.
Slopes range from 0 to 2 percent.

Whitaker soils are similar to Aubbeenaubbee, Crosier,
and Darroch soils and are adjacent to Martinsville and
Rensselaer soils. Unlike Whitaker soils, Aubbeenaubbee
and Crosier soils are not stratified in the underlying
material. Darroch soils have a mollic epipedon.
Martinsville soils are not mottled in the subsoil and are in
slightly higher convex areas. Renssetaer soils have a
mollic epipedon, a grayer subsoil, and are in lower flat
areas.

Typical pedon of Whitaker silt loam, in a cultivated
field, 1,630 feet south and 125 feet west of the northeast
corner of sec. 34, T. 27 N,, R. 3 W.

Ap—O0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam, light brownish gray (10YR 6/2) dry; moderate
medium granular structure; friable; many fine roots;
medium acid; abrupt smooth boundary.

B21t—9 to 12 inches; yellowish brown (10YR 5/4) loam;
common medium distinct grayish brown (10YR 5/2)
and strong brown (7.5YR 5/6) mottles; moderate
fine subangular blocky structure; firm; common fine
roots; medium continuous dark grayish brown (10YR
4/2) organic coatings and clay films as linings in
channels, discontinuous on faces of peds; medium
acid; clear wavy boundary.

lIB22tg—12 to 18 inches; grayish brown (10YR 5/2)
loam; many medium distinct yellowish brown (10YR
5/4) and strong brown (7.5YR 5/6) mottles;
moderate medium prismatic structure parting to
moderate fine and medium subangutar blocky; firm;
common fine roots; thin patchy brown (10YR 4/3)
clay films on faces of peds and as linings in
channels; medium acid; clear wavy boundary.

11B23tg—18 to 27 inches; grayish brown (10YR 5/2) fine
sandy loam; many medium distinct dark brown
(7.5YR 4/4) and strong brown (7.5YR 5/6) mottles;
moderate medium prismatic structure parting to
weak coarse subangular blocky; firm; few fine roots;
medium continuous light gray (10YR 6/1) sand and
silt coatings on faces of prisms; common thin patchy
faint dark grayish brown (10YR 4/2) clay films on
faces of peds and as linings in channels; medium
acid; clear wavy boundary.

11B24tg—27 to 35 inches; gray (10YR 6/1) very fine
sandy loam; moderate medium distinct reddish
brown (5YR 4/4) and strong brown (7.5YR 5/6)
mottles; moderate coarse prismatic structure parting
to weak medium subangular blocky; firm; few fine
roots; thin discontinuous dark gray (10YR 4/1)
organic coatings and clay films on faces of peds
and prisms and as linings in channels; slightly acid;
clear wavy boundary.
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IIB31g—35 to 42 inches; gray (10YR 5/1) fine sandy
loam; many fine and medium distinct dark gray (5Y
4/1) and strong brown (7.5YR 5/6) mottles; weak
coarse subangular blocky structure; friable; thin
continuous dark gray (10YR 4/1) organic coatings
and clay films as linings in channels; neutral; clear
wavy boundary.

t1B32g—42 to 50 inches; gray (10YR 5/1) loam; many
medium prominent strong brown (7.5YR 5/6)
mottles; weak coarse subangular blocky structure;
friable; thin discontinuous dark gray (10YR 4/1)
organic coatings and clay films as linings in
channels; neutral; abrupt wavy boundary.

IIC—-50 to 60 inches; gray (5Y 5/1) stratified loamy sand,
silt loam, or sandy loam; many coarse prominent
strong brown (7.5YR 5/6) and yellowish brown
(10YR 5/4) mottles; massive; friable; strong
effervescence; moderately alkaline.

The solum is 40 to 60 inches thick.

The Ap horizon is loam, silt loam, or fine sandy loam.
It is medium acid to neutral. The B2t horizon has hue of
10YR, value of 5 or 6, and chroma of 1 to 4. It is loam;
some subhorizons are sandy loam, very fine sandy loam,
fine sandy loam, silty clay loam, or sandy clay loam. The
C horizon is stratified. It is silt loam, loam, sandy loam,
foamy sand, or fine sand.

Wingate Variant

The Wingate Variant consists of deep, moderately well
drained, moderately slowly permeable soils. These soils
formed in a thin layer of silty sediment and the
underlying silty clay till. Slopes range from 1 to 6
percent.

Wingate Variant soils are similar to Foresman,
Montmorenci, and Varna soils and are adjacent to
Chalmers and Toronto soils. Foresman soils have more
sand in the lower part of the solum than Wingate Variant
soils and are stratified in the underlying material.
Montmorenci soils have more sand throughout the solum
and have a mollic epipedon. Varna soils are more
clayey. Chalmers soils do not have an argillic horizon
and are in lower areas. Toronto soils have brown mottles
in the upper part of the solum and are in nearly level
areas.

Typical pedon of Wingate Variant silt loam, 1 to 6
percent slopes, eroded, in a cultivated field, 50 feet west
and 1,920 feet north of the southeast corner of sec. 34,
T.25N.,R. 6 W.

Ap—0 to 9 inches; very dark gray (10YR 3/1) silt loam,
dark gray (10YR 4/1) dry; moderate medium
granular structure; friable; few fine roots; neutral;
abrupt smooth boundary.

B1—9 to 16 inches; brown (10YR 4/3) silt loam; weak
medium subangular blocky structure; friable; few fine
roots; thin discontinuous very dark grayish brown
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(10YR 3/2) organic coatings and clay films on faces
of peds; slightly acid; clear wavy boundary.

B21t—16 to 22 inches; yellowish brown (10YR 5/4) silty
clay loam; few fine faint gray (10YR 5/1) mottles in
lower part; moderate medium subangular blocky
structure; firm; few fine roots; thin patchy dark brown
(10YR 3/3) organic coatings on faces of peds; thin
discontinuous grayish brown (10YR 5/2) clay films
on faces of peds; medium acid; clear wavy
boundary.

B22t—22 to 32 inches; yellowish brown (10YR 5/4) silty
clay loam; common medium distinct grayish brown
(10YR 5/2) and yellowish brown (10YR 5/6)
mottles; moderate medium subangutar blocky
structure; firm; few fine roots; thin continuous dark
grayish brown (10YR 4/2) clay films on faces of
peds; medium acid; clear wavy boundary.

B23t—32 to 38 inches; brown (10YR 5/3) silty clay loam;
common medium distinct grayish brown (10YR 5/2)
and yellowish brown (10YR 5/6) mottles; moderate
medium subangular blocky structure; firm; few fine
roots; thin discontinuous gray (10YR 5/1) clay films
on faces of peds; medium acid; clear wavy
boundary.

I1B3t—38 to 52 inches; brown (10YR 5/3) clay loam;
common medium distinct grayish brown (10YR 5/2)
and yellowish brown (10YR 5/6) mottles; weak
coarse subangular blocky structure; firm; few
accumulations of fine very dark brown (10YR 2/2)
iron and manganese oxide; thin patchy gray (10YR
5/1) clay films on faces of peds; few glacial
pebbles; neutral; clear wavy boundary.

IIC—52 to 68 inches; light olive brown (2.5Y 5/4) silt
loam; common medium distinct grayish brown (10YR
5/2) and yellowish brown (10YR 5/6) mottles;
massive; firm; thin patchy gray clay films in old
cracks; few glacial pebbles; strong effervescence;
moderately alkaline.

The solum is 40 to 60 inches thick.

The Ap horizon is black (10YR 2/1) or very dark gray
(10YR 3/1). ltis slightly acid or neutral and is 6 to 9
inches thick. The B2t horizon is strongly acid to slightly
acid. The IIB3 horizon is clay loam or loam and is neutral
or mildly alkaline. The C horizon is light olive brown
(2.5YR 5/4) or brown (10YR 5/3) and has weak thick
platy structure, or it is massive.

Wolcott series

The Wolcott series consists of deep, very poorly
drained, moderately permeable soils. Wolcott soils
formed in loamy till on till plains. Slopes range from 0 to
2 percent.

Wolcott soils are similar to Chalmers and Rensselaer
soils and are adjacent to Conover and Odell soils on
most landscapes. Unlike Wolcott soils, Chalmers soils
have a silty clay loam subsoil; Conover.and Rensselaer
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soils have an argillic horizon. Conover and Odell soils
have a brownish subsoil and are in slightly higher convex
areas. Conover soils have a thinner surface layer.
Rensselaer soils are stratified in the lower part of the
solum and in the underlying material.

Typical pedon of Wolcott clay loam, in a cultivated
field, 1,825 feet east and 550 feet north of the southwest
corner of sec. 22, T. 27 N., R. 6 W.

Ap—O0 to 10 inches; black (10YR 2/1) clay loam, dark
gray (10YR 4/1) dry; common fine distinct grayish
brown (2.5Y 5/2) motties; moderate medium
granular structure; friable; common very fine roots;
few pebbles; neutral; clear wavy boundary.

A12—10 to 15 inches; black (10YR 2/1) clay loam, dark
gray (10YR 4/1) dry; common fine distinct grayish
brown (2.5Y 5/2) motties; moderate medium
granular structure; friable; common very fine roots;
few pebbles; neutral; clear wavy boundary.

B21g—15 to 21 inches; grayish brown (2.5Y 5/2) clay
loam; moderate fine subangular blocky structure;
friable; common very fine roots; medium continuous
black (10YR 2/1) organic coatings on faces of peds;
5 percent fine gravel; neutral; clear wavy boundary.

B22g—21 to 29 inches; gray (5Y 5/1) loam; many fine
distinct olive brown (2.5Y 4/4) mottles; moderate
medium. prismatic structure parting to moderate
medium subangular blocky; firm; few very fine roots;
thin continuous very dark gray (10YR 3/1) organic
coatings on faces of prisms, patchy on faces of
peds; 5 percent fine gravel; neutral; clear wavy
boundary.

B23g—29 to 36 inches; gray (5Y 5/1) loam; many
medium distinct yellowish brown (10YR 5/6) mottles;
moderate medium prismatic structure parting to
moderate coarse subangular blocky; firm; few very
fine roots; thin continuous dark gray (10YR 4/1)
organic coatings on faces of peds; 5 percent fine
gravel; neutral; clear wavy boundary.

B3g—36 to 47 inches; gray (5Y 5/1) loam; many
medium distinct yellowish brown (10YR 5/6) and
strong brown (7.5YR 5/6) mottles; weak medium
prismatic structure parting to moderate coarse
subangular blocky; firm; few very fine roots; thin
continuous dark gray (10YR 4/1) organic coatings
on faces of peds; 10 percent fine gravel; neutral;
clear wavy boundary.

Cg—47 to 60 inches; light gray (N 6/0) loam; many
coarse distinct olive brown (2.5Y 4/4) and grayish
brown (2.5Y 5/2) mottles; massive; firm; 10 percent
fine gravel; slight effervescence; mildly alkaline.

The solum is 40 to 60 inches thick.

The A horizon is black (10YR 2/1 or N 2/0) or very
dark gray (10YR 3/1 or N 3/0). It is clay loam, loam, silt
loam, or silty clay loam. It is neutral or slightly acid. The
B2 horizon has hue of 10YR, 2.5Y, or 5Y, value of 4 to
6, and chroma of 1 or 2. It is clay loam, loam, or sandy
loam. The C horizon has hue of 10YR, 2.5Y, or 5Y, value
of 4 to 6, and chroma of 3 to 6, or it is neutral and has
value of 6. It is loam or sandy loam.

A bedrock substratum phase is recognized.
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This section discusses the major factors of soil
formation and their importance in the formation of the
soils in White County. It also discusses the processes of
soil formation that have affected the development of
soils in the county.

factors of soil formation

The characteristics of a soil are determined by the
physical and mineralogical composition of the parent
material, the climate:under which the soil material has
accumulated and existed since accumulation, the plant
and animal life on and in the soil, the relief, or lay of the
land, and the length of time the forces of soil formation
have acted on the soil material.

Climate and plants and animals, chiefly plants, are the
active factors of soil formation. They act on parent
material that has accumulated through the weathering of
rocks and slowly bring about the formation of a natural
body that has genetically related horizons. The effects of
climate and of plant and animal life are conditioned by
relief. The parent material also affects soil formation, and
in extreme cases it determines entirely the kind of soil
that is formed. Finally, time is needed for changing the
parent material into a horizonal soil. Generally, a long
time is required for the development of distinct horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can
be made regarding the effect of any one factor unless
conditions are specified for all five factors.

parent material

Parent material is the unconsolidated mineral material
in which a soil forms. The soils in White County formed
mainly in four kinds of parent material; glacial drift, or
ice-laid material; alluvium, or water-lain deposits; eolian,
or wind-deposited material; and organic material.

Glaciation has been important in the formation of the
soils in White County. Ice sheets, hundreds of feet thick,
covered the county during at least three different ice
ages. From the oldest to the most recent, these glacial
ice ages were the Kansan, the lllinoian, and the
Wisconsinan.

The Wisconsinan glacier completely covered White
County about 12,000 to 15,000 years ago. As ice moved
southward, it destroyed old hills and made new ones.
The unconsolidated material, carried by the ice, filled old
preglacial valleys. A mantle of rock, sand, silt, and clay
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was left when the ice sheets melted and receded. This
material, collectively called glacial drift, is part glacial ill
and part outwash. Till is a heterogeneous deposit of
sand, silt, clay, and gravel. Outwash is a water-laid
deposit, generally stratified, that consists mainly of sand
and has some silt and clay.

The second glacier that entered White County during
the Wisconsinan glaciation completely covered the
county. As it receded, it deposited calcareous silty and
loamy till and outwash material throughout the county.
The most recent glacier overrode material deposited by
the preceding glacier. It carried sandy material and
stopped approximately halfway through the county. As
the glacier receded, it deposited a thin layer of sandy
drift throughout the northern part of the county. The
texture of this till is mostly sandy loam or loam. After the
glacier receded there was very little or no vegetation to
protect the glacial drift from the effects of the climate.
Strong winds blew the fine sand and formed many of the
ridges and knolls in the northern part of the county.

Glacial till is material laid down directly by glaciers with
a minimum of water action. It consists of particles of
different sizes that are mixed together. The glacial till in
White County is calcareous and firm. The texture is
loam, silt loam, silty clay loam, or sandy loam. Soils in
White County that formed in glacial till are the Owosso,
Riddles, and Varna soils.

Outwash materials consist of particles that were
deposited by running water from melting glaciers. The
size of the particles varies according to the source of the
material and the velocity of the water that carried them.
Generally, outwash deposits in White County consist of
similar sized particles, and the texture ranges from
stratified silt loam to sand. The coarser materials are
generally in the lower part of the soil. Martinsville soils
formed in outwash material.

Other outwash materials were deposited in large,
broad areas by ponded glacial melt water and water in
old, shallow lakes. The water entering these areas
carried particles such as fine sand, silt, and clay. The
coarser particles settled first and then the finer particles.

Most of the fine sandy material in the northern part of
the county was deposited by running water from the
most recent glacier. Seafield and Maumee soils formed
in this loamy and sandy outwash material. In the
northern part of the county the loamy outwash is so thin
in some places that some soils there developed in the
loamy material and in the underlying loamy glacial till.
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Aubbeenaubbee soils, for example, formed in these
materials.

After the glacier receded from the county, water was
left standing in depressions, some of which were very
deep. Grasses and sedges grew around these areas of
water, and when they died their remains fell into the
water. The submerged plant remains decomposed very
slowly, creating an accumulation of plant material around
the edge of the water. Later, water-tolerant trees grew in
these areas, and their remains also fell into the water.
The deep depressions eventually filled with organic
material, and organic soils developed. Piant materials,
animals, climate, the order of deposition, and the amount
of decomposition determine whether the organic material
is peat, muck, marl, or coprogenous earth. Muskego
soils formed in organic material.

Alluvial material has been deposited in recent time by
floodwaters of streams and rivers. The texture of this
material is determined by the source of the material and
the velocity of water that deposited the material. The
coarser material carried by slower moving water settled
first. Abscota and Cohoctah soils are examples of
altuvial soils.

climate

Climate is important in the formation of soils. It
influences the kind of plant and animal life on and in the
soil. It determines the amount of water available for the
weathering of minerals and affects the transportation of
soil materials. Through its influence on the temperature
of the soil, climate determines the rate of chemical
reaction in the soil.

Climate acting alone on parent material would be
largely destructive. Rain and melting snow, for example,
would wash soluble materials out of the soil. Climate is a
constructive force only in combination with the activities
of plants and animals. Plants draw nutrients from the
lower part of the soil. When the plants die, the nutrients
are restored to the soil, in varying degrees, by the
accumulated decaying vegetation in the upper part. In
White County the climate is such that the leaching of
plant nutrients progresses faster than replacement. For
that reason, most of the soils in the county are leached
and are acid in the subsoil.

White County is in a transition zone between soils that
formed under the vegetation of the prairie to the west
and soils that formed under the vegetation of the forests
to the east. The climate throughout the county is very
similar; nonetheless, climatic factors influenced the
growth of prairie grasses in the west and the growth of
deciduous trees in the east. For more information on
climate, see the section “General nature of the county.”

plant and animal life

Plants have been the principal organisms influencing
the soils in White County; however, bacteria, fungi,
earthworms, and man have also been important. Plants
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and animals contribute organic matter and nitrogen to
the soil. The remains of plants accumulate on the
surface; they decay and eventually become organic
matter. The amount of organic matter in the soil depends
on the kind of plants on the soil. Plant roots also add
organic matter and provide channels for the downward
movement of water through the soil. Bacteria on the
roots of legumes convert nitrogen from the air into a
form that can be used by plants.

The native vegetation in White County consists mainly
of prairie grasses and deciduous forests. The kinds of
animals vary with the vegetation.

The native vegetation in the eastern part of the county
consists of many species of trees and shrubs. The native
vegetation on the well drained soils is mainly white oak,
red oak, hickory, and walnut. On the wet soils, it is water
tolerant grasses, shrubs, and trees. In most wet areas in
the forest the vegetation is so thick that it is difficult for
large animals to travel through the undergrowth. The
organic material in the soils is mainly from the leaves of
trees and shrubs. The organic matter in the well drained
soils, for example, Oakville, wet substratum, soils,
decomposes about as quickly as it is deposited:;
therefore, these soils have a low content of organic
matter and their surface layer is light colored.

Prairie grasses are dominant in the western part of the
county. Their fibrous root system and dense foliage add
large amounts of organic matter to the soils. The organic
matter is added faster than it decomposes, and as a
result the soils in this area, for example, Darroch soils,
have a thick, dark surface layer.

Some areas of prairie grasses are adjacent to a
deciduous forest, and shrubs and trees are growing in
the grasses in many places. Most of the very poorly
drained soils in the eastern part of the county have a
thick, dark surface layer. This is because large amounts
of organic matter have been deposited by the grasses,
and water has slowed the decomposition of the organic
matter. Gilford soils, for example, are very poorly drained
soils that have a dark surface layer.

relief

Relief has had an important effect on the formation of
the soils in White County. Internal soil drainage, runoff,
depth to the water table, leaching, and accumulation or
decay of organic matter are affected by relief. The relief
in White County is predominantly level to gently sloping;
it is steep only in a few small areas.

Different kinds of soil have developed from the same
kind of parent material mainly because of differences in
relief. For example, Martinsville, Whitaker, and
Rensselaer soils developed in the same kind of parent
material. Martinsville soils formed in nearly level or gently
sloping areas above the water table. They are well
drained and have a brown or dark brown subsoil.
Whitaker soils formed in nearly level areas where the
water table is seasonally high. They are somewhat
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poorly drained and have a mottled subsoil that is
yeliowish brown in the upper part, grayish brown in the
middle part, and gray in the lower part. Rensselaer soils
formed in nearly level or depressional areas. They also
have a seasonally high water table that is somewhat
higher than that of Whitaker soils. Rensselaer soils are
very poorly drained and have a gray, mottled subsoil.

In White County, erosion is caused mainly by runoff,
and the velocity of runoff is determined by the relief.
Water erosion on the nearly level soils in the county is
slight because runoff is slow. On the sloping soils, runoff
has greater velocity and can loosen and carry more soil
particles. Wind erosion, on the other hand, is a serious
problem on nearly level sandy soils. Many fields that are
not protected by a vegetative cover are subject to soil
blowing.

time

The length of time that soil material remains in place
and is acted on by the soil forming processes largely
determines whether a soil is fully developed (mature) or
undeveloped (young). Some of the sandy soils in the
northern part of the county show very little development
even though the soil forming processes have been
active there for the same length of time as in other parts
of the county where the soils are well developed. Sandy
soils have very little silt and clay, which are needed for
the formation of strongly developed horizons. Oakville,
wet substratum, soils have essentially undeveioped
horizons and are considered to be young soils. Riddles
soils have well developed A and B horizons that are a
result of the natural processes of soil formation. They
are considered to be mature soils. Most of the mature
soils formed in loamy parent material.

Alluvial soils are young and show little or no horizon
development. Fresh material is periodically deposited on
these soils, and the material has not been in place long
enough for distinct horizons to form. Soils of this kind
are Abscota and Cohoctah soils.

in White County there is little difference in the age of
the soils and the age of the parent material in which they
formed. Every soil in the county, except the alluvial soils,
started developing after the glaciers receded.
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processes of soil formation

Several processes are involved in the formation of
soils. These processes are the accumulation of organic
matter; the solution, transfer, loss, and reprecipitation of
calcium carbonates and bases; the liberation, reduction,
transfer, and loss of iron; and the formation and
translocation of silicate clay minerals. In most soils, more
than one of these processes has been active in horizon
differentiation.

Some organic matter has accumulated in the surface
layer of all the soils in White County. The organic matter
content of these soils is medium or high. Generally, the
mineral soils that have the most organic matter, for
example, Wolcott and Gilford soils, have a thick, black
surface layer.

Carbonates and bases have been leached from the
upper horizons in nearly all the soils in the county. This
leaching indirectly affects horizon differentiation. It is
generally believed to precede the translocation of silicate
clay minerals. Most of the carbonates and bases have
been leached from the A and B horizons of well drained
soils. Even in the wettest soils some leaching is
indicated by the absence of carbonates and by an acid
reaction. Leaching of wet soils is slow because water
moves slowly through the soils.

Leaching of bases and translocation of silicate clays
are two of the most important processes in horizon
differentiation in the soils in this county. Clay particles
accumulate in pores and form a film on the surfaces
along which water moves. Martinsville soils are an
example of soils in which translocated silicate clays have
formed clay films on the B2t horizon.

The reduction, transfer, and removal of iron, or
gleying, has occurred in all of the very poorly drained,
poorly drained, and somewhat poorly drained soils in the
county. In these naturally wet soils, this process has
been significant in horizon differentiation. The gray color
of the subsoil indicates the reduction of iron oxides. The
reduction is commonly accompanied by some transfer of
iron either from upper horizons to lower horizons or
completely out of the profile. Mottles in a horizon
indicate segregation of iron.
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Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Available water capacity (available moisture
capacity). The capacity of soils to hold water
available for use by most plants. It is commonly
defined as the difference between the amount of
soil water at field moisture capacity and the amount
at wilting point. It is commonly expressed as inches
of water per-inch of soil. The capacity, in inches, in
a 60-inch profile or to a limiting layer is expressed
as—

Inches

Bedrock. The solid rock that underiies the soil and other
unconsolidated material or that is exposed at the
surface.

Bottom land. The normal flood plain of a stream,
subject to flooding.

Boulders. Rock fragments larger than 2 feet (60
centimeters) in diameter. '

Calcareous soil. A soil containing enough calcium
carbonate (commonly combined with magnesium
carbonate) to effervesce visibly when treated with
cold, dilute hydrochloric acid.

Catena. A sequence, or “‘chain,” of soils on a landscape
that formed in similar kinds of parent material but
have different characteristics as a result of
differences in relief and drainage.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that loosen the subsoil and
bring clods to the surface. A form of emergency
tillage to control soil blowing.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coating, clay skin.

Coarse fragments. If round, mineral or rock particles 2
millimeters to 25 centimeters (10 inches) in
diameter; if flat, mineral or rock particles (flagstone)
15.2 to 38.1 centimeters (6 to 15 inches) long.

Coarse textured soil. Sand or loamy sand.

Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures on a complex slope is difficult.

Complex, soil. A map unit of two or more kinds of soil in
such an intricate pattern or so small in area that it is
not practical to map them separately at the selected
scale of mapping. The pattern and proportion of the
soils are somewhat similar in all areas.

Compressible (in tables). Excessive decrease in volume
of soft soil under load.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The
composition of most concretions is unlike that of the
surrounding soil. Calcium carbonate and iron oxide
are common compounds in concretions.

Conservation tillage. A tillage system that does not
invert the soil and that leaves all or part of the crop
residue on the surface throughout the year.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate
pressure between thumb and forefinger, but
resistance is distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft —When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

Contour stripcropping. Growing crops in strips that
follow the contour. Strips of grass or close-growing
crops are alternated with strips of clean-tilled crops
or summer fallow.

Coprogenous earth (sedimentary peat). Fecal material
deposited in water by aquatic organisms. The Lco
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horizon is a limnic layer that contains many fecal
pellets.

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Depth to rock (in tables). Bedrock is too near the
surface for the specified use.

Diversion (or diversion terrace). A ridge of earth,
generally a terrace, built to protect downslope areas
by diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered
drainage, which is commonly the result of artificial
drainage or irrigation but may be caused by the
sudden deepening of channels or the blocking of
drainage outlets. Seven classes of natural soil
drainage are recognized:

Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are
commonly very coarse textured, rocky, or shaliow.
Some are steep. All are free of the mottling related
to wetness.

Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil
readily, but not rapidly. It is available to plants
throughout most of the growing season, and
wetness does not inhibit growth of roots for
significant periods during most growing seasons.
Well drained soils are commonly medium textured.
They are mainly free of mottling.

Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods.
Moderately well drained soils are wet for only a
short time during the growing season, but
periodically they are wet long enough that most
mesophytic crops are affected. They commonly
have a slowly pervious layer within or directly below
the solum, or periodically receive high rainfall, or
both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly
restricts the growth of mesophytic crops unless
artificial drainage is provided. Somewhat poorly
drained soils commonly have a slowly pervious
layer, a high water table, additional water from
seepage, nearly continuous rainfall, or a combination
of these.

Soil survey

Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not ¢continuously saturated in
layers directly below plow depth. Poor drainage
results from a high water table, a slowly pervious
layer within the profile, seepage, nearly continuous
rainfall, or a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are
commonly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly
continuous, they can have moderate or high slope
gradients.

Drainage, surface. Runoff, or surface flow of water,
from an area.

Drainage, subsurface. Removal of excess ground water
through buried drains installed within the soil profile.
The drains collect the water and convey it to a
gravity or pump outlet.

Erosion. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic
processes acting over long geologic periods and
resulting in the wearing away of mountains and the
building up of such landscape features as flood
plains and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the
activities of man or other animals or of a
catastrophe in nature, for example, fire, that
exposes the surface.

Excess fines (in tables). Excess silt and clay in the soil.
The soil does not provide a source of gravel or sand
for construction purposes.

Fertility, soll. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Fibric soil material (peat). The least decomposed of all
organic soil material. Peat contains a large amount
of well preserved fiber that is readily identifiable
according to botanical origin. Peat has the lowest
bulk density and the highest water content at
saturation of all organic soil material.

Fine textured soil. Sandy clay, silty clay, and clay.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.
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Frost action (in tables). Freezing and thawing of soil
moisture. Frost action can damage roads, buildings
and other structures, and plant roots.

Glacial drift (geology). Pulverized and other rock
material transported by glacial ice and then
deposited. Also the sorted and unsorted material
deposited by streams flowing from glaciers.

Glacial outwash (geology). Gravel, sand, and silt,
commonly stratified, deposited by glacial meit water.

Glacial till (geology). Unsorted, nonstratified glacial drift
consisting of clay, silt, sand, and boulders
transported and deposited by glacial ice.

Gleyed soil. Soil that formed under poor drainage,
resulting in the reduction of iron and other elements
in the profile and in gray colors and mottles.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as
protection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Gravelly soil material. Material that is 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5
centimeters) in diameter.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table.

Hemic soil material (mucky peat). Organic soil material
intermediate in degree of decomposition between
the less decomposed fibric and the more
decomposed sapric material.

Horizon, soil. A layer of soil, approximately parallel to

the surface, having distinct characteristics produced

by soil-forming processes. in the identification of soil
horizons, an upper case letter represents the major
horizons. Numbers or lower case letters that follow
represent subdivisions of the major horizons. An
explanation of the subdivisions is given in the So#
Survey Manual. The major horizons of mineral soil
are as follows:

O horizon.—An organic layer of fresh and decaying
plant residue at the surface of a mineral soil.

A horizon.—The mineral horizon at or near the
surface in which an accumulation of humified
organic matter is mixed with the mineral material.
Also, a plowed surface horizon, most of which was
originally part of a B horizon.

B horizon.—The mineral horizon below an A horizon.

The B horizon is in part a layer of transition from the
overlying A to the underlying C horizon. The B
horizon also has distinctive characteristics such as
(1) accumulation of clay, sesquioxides, humus, or a
combination of these; (2) prismatic or blocky
structure; (3) redder or browner colors than those in
the A horizon; or (4) a combination of these. The
combined A and B horizons are generally called the
solum, or true soil. If a soil does not have a B
horizon, the A horizon alone is the solum.

o1

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-
forming processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that in which the
solum formed. If the material is known to differ from
that in the solum, the Roman numeral li precedes
the letter C.

R layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Hydrologic soil groups. Refers to soils grouped
according to their runoff-producing characteristics.
The chief consideration is the inherent capacity of
soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are not considered
but are separate factors in predicting runoff. Soils
are assigned to four groups. In group A are soils
having a high infiltration rate when thoroughly wet
and having a low runoff potential. They are mainly
deep, well drained, and sandy or gravelly. In group
D, at the other extreme, are soils having a very slow
infiltration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is
undrained.

Lacustrine deposit (geology). Material deposited in lake
water and exposed when the water level is lowered
or the elevation of the land is raised.

Leaching. The removal of soluble material from soil or
other material by percolating water.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particies.

Loess. Fine grained material, dominantly of silt-sized
particles, deposited by wind.

Low strength. The soil is not strong enough to support
loads.

Medium textured soil. Very fine sandy loam, loam, silt
loam, or silt.

Mineral soil. Soil that is mainly mineral material and low
in organic material. Its bulk density is more than that
of organic soil.

Miscellaneous area. An area that has little or no natural
soil and supports little or no vegetation.

Moderately coarse textured soil. Sandy loam and fine
sandy loam.

Moderately fine textured soil. Clay loam, sandy clay
loam, and silty clay loam.

Mottling, soil. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
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many, size—fine, medium, and coarse; and
contrast—faint, distinct, and prominent. The size
measurements are of the diameter along the
greatest dimension. Fine indicates less than 5
millimeters (about 0.2 inch); medium, from 5 to 15
millimeters {about 0.2 to 0.6 inch); and coarse, more
than 15 millimeters (about 0.6 inch).

Muck. Dark colored, finely divided, well decomposed
organic soil material. (See Sapric soil material.)
Munsell notation. A designation of color by degrees of
the three simple variables—hue, value, and chroma.

For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Neutral soil. A soil having a pH value between 6.6 and
7.3. (See Reaction, soil.)

Organic matter. Plant and animal residue in the soil in
various stages of decomposition.

Outwash, glacial. Stratified sand and gravel produced
by glaciers and carried, sorted, and deposited by
glacial melt water.

Outwash plain. A landform of mainly sandy or coarse
textured material of glaciofluvial origin. An outwash
plain is commonly smooth; where pitted, it is
generally low in relief.

Parent material. The unconsolidated organic and
mineral material in which soil forms.

Peat. Unconsolidated material, largely undecomposed
organic matter, that has accumulated under excess
moisture. (See Fibric soil material.)

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percolation. The downward movement of water through
the soil.

Percs slowly (in tables). The slow movement of water
through the soil adversely affecting the specified
use.

Permeability. The quality of the soil that enables water
to move downward through the profile. Permeability
is measured as the number of inches per hour that
water moves downward through the saturated soil.
Terms describing permeability are:

Very SIOW...c..covivninieiinrsieeerennns less than 0.06 inch
SIOW...coiiiiiiieeee e 0.06 to 0.20 inch
Moderately SIOwW.........cccvvicciviriecieninnn, 0.2 to 0.6 inch
Moderate........cococeeevninnnincrnnnan 0.6 inch to 2.0 inches
Moderately rapid...........ccccevvceninrienenn. 2.0 to 6.0 inches
Bapid.....ccocoommrcnenrersr e 6.0 to 20 inches

Very rapid......c.ccceveenrcneecnnnnennens more than 20 inches

Phase, soil. A subdivision of a soil series based on
features that affect its use and management. For
example, slope, stoniness, and thickness.

pH value. A numerical designation of acidity and
alkalinity in soil. (See Reaction, sail.)

Piping (in tables). Formation of subsurface tunnels or
pipelike cavities by water moving through the soil.
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Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Plastic limit. The moisture content at which a soil
changes from semisolid to plastic.

Plowpan. A compacted layer formed in the soil directly
below the plowed iayer.

Ponding. Standing water on soils in closed depressions.
The water can be removed only by percolation or
evapotranspiration.

Poor outlets (in tables). Refers to areas where surface
or subsurface drainage outlets are difficult or
expensive to install.

Productivity, soil. The capability of a soil for producing
a specified plant or sequence of plants under
specific management.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Reaction, soil. A measure of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction
because it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid..........coccvvevvrevennieniennnnninnnes Below 4.5
Very strongly acid.... w4510 5.0
Strongly acid.........ccccveremcnrinscnninernenns 511055
Medium acid........ccevrvnneenierncnireenen s 56106.0
Slightly aCid.........cvvevvinrimrnncrrneerenns 6.1 t0 6.5
NBULFAL.....ccviiiiirr e 6.6 to 7.3
Mildly alkaline............... 741078
Moderately alkaline..........c.ccovvcerrvencnrivevenennn.s 7.91to 8.4
Strongly alkaline........cc.ocoeveerenrerenrinnrineeeenen, 8.5t0 9.0

Very strongly alkaline............ccoeeeeeennane, 9.1 and higher

Rellef. The elevations or inequalities of a land surface,
considered collectively.

Rooting depth (in tables). Shallow root zone. The soil is
shallow over a layer that greatly restricts roots.

Runoff. The precipitation discharged into siream
channels from an area. The water that flows off the
surface of the land without sinking into the soil is
called surface runoff. Water that enters the soil
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral
fragments from 0.05 millimeter to 2.0 millimeters in
diameter. Most sand grains consist of quartz. As a
soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Sapric soil material (muck). The most highly
decomposed of all organic soil material. Muck has
the least amount of plant fiber, the highest bulk
density, and the lowest water content at saturation
of all organic soil material.

Seepage (in tables). The movement of water through the
soil. Seepage adversely affects the specified use.

Serles, soll. A group of soils that have profiles that are
almost alike, except for differences in texture of the
surface layer or of the underlying material. All the
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soils of a series have horizons that are similar in
composition, thickness, and arrangement.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silt. As a soil separate, individua! mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Site index. A designation of the quality of a forest site
based on the height of the dominant stand at an
arbitrarily chosen age. For example, if the average
height attained by dominant and codominant trees in
a fully stocked stand at the age of 50 years is 75
feet, the site index is 75 feet.

Slope. The inclination of the land surface from the
horizontal. Percentage of slope is the vertical
distance divided by horizontal distance, then
multiplied by 100. Thus, a slope of 20 percent is a
drop of 20 feet in 100 feet of horizontal distance.

Slow refill (in tables). The slow filling of ponds, resulting
from restricted permeability in the soil.

Soil. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resulting from the integrated effect of
climate and living matter acting on earthy parent
material, as conditioned by relief over periods of
time.

Soll separates. Mineral particles less than 2 mm in
equivalent diameter and ranging between specified
size limits. The names and sizes of separates
recognized in the United States are as follows:

Millime-

: ters
Very COarse Sand........oereeriererercrennsencnne 20t01.0
Coarse sand... ..1.01t00.5
Medium sand. .0.5t00.25
Fine sand... 0.25 to 0.10
0.10 to 0.05
..0.05 to 0.002

..less than 0.002

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in soil consists of the A and B
horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and plant and
animal activities are largely confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60
centimeters) in diameter.

Structure, soil. The arrangement of primary soil
particles into compound particles or aggregates. The
principal forms of soil structure are—platy
(laminated), prismatic (vertical axis of aggregates
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longer than horizontal), columnar (prisms with
rounded tops), blocky (angular or subanguilar), and
granular. Structureless soils are either single grained
(each grain by itself, as in dune sand) or massive
(the particles adhering without any regular cleavage,
as in many hardpans).

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Substratum. The part of the soil below the solum.

Subsurface layer. Any surface soil horizon (A1, A2, A3)
below the surface layer.

Surface layer. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the “‘Ap horizon.”

Surface soil. The A horizon. Includes all subdivisions of
this horizon (A1, A2, A3).

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series
because they differ in ways too small to be of
consequence in interpreting their use and behavior.

Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
silt loam, silt, sandy clay loam, clay loam, silty clay
loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying *‘coarse,” *fine,” or “very
fine.”

Thin layer (in tables). Otherwise suitable soil material
too thin for the specified use.

Till plain. An extensive flat to undulating area underlain
by glacial till.

Tilth, soil. The physical condition of the soil as related
to tilage, seedbed preparation, seedling emergence,
and root penetration.

Underlying material. (See Substratum).

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Variant, soil. A soil having properties sufficiently
different from those of other known soils to justify a
new series name, but occurring in such a limited
geographic area that creation of a\new series is not
justified.

Weathering. All physical and chemical changes
produced in rocks or other deposits at or near the
earth’s surface by atmospheric agents. These
changes result in disintegration and decomposition
of the material.
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TABLE 1.--TEMPERATURE AND PRECIPITATION

[Recorded in the period 1951-74 at Delphi, Indianal

Temperature Precipitation

T 2 years In
]

T
]
E
1 72 years 1In 107 T
1 []
1

i
]
]
| 1 1 1
| | ) | 10 will have-- | Average ! will have~- | Average |
Month {AverageiAverage|Average) 1 inumber of}Average! Bl T inumber ofi|Average
{ daily | daily | ! Maximum ! Minimum.. | growing |.. wi-lLess-| More |days with|snowfall
imaximumiminimum) |temperature|temperature| degree | lthan=--}than--10.10 inch]
' { ' ! higher | lower ! days! ! ! ! ! or more |
! ' ) | than-- i than-- ' i ! | i |
H UF T 9F H Uy H Op T OF 7 Units 3 In T In 1 In T T In
v ] - ! - | - ' - - i R N R i -
January----| 35.2 } 17.5 1 26.4 | 62} -1 19} 1.93 ) .92} 2.75 ) 5 1 4.5
i i i i i ] i i Cod | !
February---{ 39.4 j 21.1 5 30.3 | 64 E -9 E 26 E 1.89 5 .96 5 2.64 | y 1 5.4
{ \ ! | i i i ) ) ) i !
Marche ===~ ! 49.5 3 29.1 E 39.3 E 79 5 4 E 131 E 2.71 E 1.64 | 3.67 5 6 | 3.5
: t 1 ] 1 I ] ) : [ :
Aprile--==- ! 64,0 | 40.2 | 52.2 1| 86 E 20 E 366 ] 4.01 { 2.26 | 5.42 | 8 i T
1 : | i ) ) H i i ! i
May-==—==--- I 74.0 | 49.3 E 61.7 | 92 5 29 i 673 E 3.82 E 2.32 | 5.17 | 7 1 .0
i i i i i i i i i | |
June=mewwex 1 83.2 E 58.8 | Ti1.1 98 | 41 E 933 E 3.97 E 2.22 | 5.39 | 6 i .0
i i i i i i i i ! i )
Julyommmen- | 86.1 | 62.3} 74.2 ] 98 ! 46 1 1,060 | 4.79 | 2.64 | 6.55 | 6 ! .0
i i i : i \ ! | \ i :
Auguste-~-- | 84,2 E 60.0 5 72.1 | 96 5 43 E 995 { 3.06 | 2.00 | 4.02 | 5 i .0
i i \ ] ) i i | i i i
September--} 78.8 | 53.3 1 66.1} 95 E 33 i 783 | 2.94 E 1.28 | u4.28 | 5 i .0
! ! i i i i i i | i '
October-=--} 67.9 | 42.4 | 55.2 | 87 | 22 | AT1 | 2.47 | 1.12 | 3.57 | 5 i .0
] i i i | ] i ] ) i !
November---{ 51,2 E 32.2 E 41.7 E 76 E 1" ? 108} 2.63 E 1.61 E 3.54 4 5 | 2.1
: 1 ) ) ] 1 ; 1 ] : :
December---| 39.1 E 23.0 | 31.1 ) 66 E -8 E 46 | 2.57 1 .88 E 3.92 | 6 ! 5.2
' I \ i i { \ ' i ! 1
| ! ) ) ! 1 i ! | i !
Year-----| 62.7 | 40.8 { 51.8 | 100 1 -1l ! 5,611 | 36.79 132.13 141.31 | 68 H 21.4
[] nl ] ) 1] ' 1 ] 1 1 (]
1 ] 1 1 ] ] 1 ) ] 1 ]

1A growing degree day is a unit of heat available for plant growth. It can be calculated by adding the
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which
growth is minimal for the principal crops in the area (400 F).
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TABLE 2.-~-FREEZE DATES IN SPRING AND FALL

[Recorded in the period 1951-74 at Delphi, Indiana)

T
i Temperature
()
1
Probability ' 290 F T 280 F 1 32°°F
i or lower i or lower i or lower
¥ ¥ T
I ] 1
Last freezing i i |
temperature \ ! i
in spring: H | }
1 ] 1
1 ] ]
1 year in 10 | ' )
later than-- | April 15 | May 3 May 18
1 ) ¢
] Ll ]
2 years in 10 ! | |
later than-- 1 April 12 | April 27 | May 13
1 1 ]
] ] ]
5 years in 10 i i i
later than-- ! April 4 April 16 | May 3
1] ] 1
:' :' :'
First freezing ] ! )
temperature i | 1
in fall: i i i
1 ) 1
1 | 1
1 year in 10 | \ |
earlier than-- | Qctober 20 | October 7 1September 22
] ] 1
I 1 |
2 years in 10 i i i
earlier than-- | Qctober 24 | October 13 |September 27
1 1 ]
] 1 1
5 years in 10 ! i 1
earlier than-- | November 1 | October 22 | October 6
) ) )
1 } ]

TABLE 3.--GROWING SEASON

{Recorded in the period 1951-74 at Delphi, Indianal

Length of growing season if
daily minimum temperature is--

T
1
i
i
i
Probability |~ Higher T~ Higher T Higher

| than i than ! than
i 240 F i 280 F ] 320 F
) Days I Days i Days
1 _— 1 —_—— 1 ——
1 1 1

9 years in 10 | 192 i 163 i 139
] () ]
[ 1 1

8 years in 10 | 198 i 172 ) 145
) [ )
i i i

5 years in 10 5 209 i 188 i 156

1 ]

] I ]

2 years in 10 | 221 i 205 | 167
1 1 1
1 ] ]

1 year in 10 | 226 | 213 i 173
1 ] ]
[ ] 1
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TABLE 4.--POTENTIAL AND LIMITATIONS OF MAP UNITS ON THE GENERAL SOIL MAP

b { T T
] [ ] ]
Map unit { Extent of |} Cultivated) Woodland | Urban uses
| area ! crops | i
| Percent | i i
{ | i i
1. Gilford, limestone substratum-| 2 }Goodemeccns" |Fair: | Poor:
Seaflield Variant-Wolcott, H i { wetness. | wetness,
limestone substratum 1 | | | ponding.
i\ i 1 \
I I I I
2. Chelsea~Morocco-0Qakville==awee- i 13 | Poor: |Fair: {Good.
i { droughti- | droughti-
| | ness, soil{ ness. H
t i blowing. | |
{ 1 1 1
] 1 1 ]
3. Gilford-Seafield~-ceccccmanaan | 18 1Goodmmmmm {Fair: { Poor:
i | | wetness, | wetness.
i 1 i {
] 1 1 {
4§, Maumee~Ackermanee-cceccccmaecaa { 2 |Fair: | Poor: | Poor:
i | wetness, | wetness. | wetness,
| | soil i { ponding.
{ i blowing. | i
1 1 ] 1
1 1 1 L}
5. Rensselaer, sandy substratum- | 5 i e{eYe 1 Ea——— jFair: { Poor:
Gilford ! | | wetness, | wetness,
) ' | | ponding.
i | | )
6. Maumee-MOrocco=-eecea—-- c———— ! 5 {Fair: {Fair: { Poor:
| | wetness, | wetness. | wetness.
i ! soil i |
i { blowing. | |
] ] i ]
| 1 I i
7. Aubbeenaubbee-Gilford~Owosso--| y |Good=meeeu-m 1Goodeeccnnen {Fair:
i i | ! wetness.
1 ] { ]
1 ] ] 1
8. Martinsville-Whitaker-Alvin---} 15 {Good == memum {Good--omem- {Good.
i i i |
9. Wolcott-Conover-e~-eeece-a cemmn- ! 14 1Goodmecannx |Fair: | Poor:
H | { wetness. | wetness.
i \ | {
10. Rensselaer, sandy substratum- | 2 1Goodemmmenm {Fair: i Poor:
Whitaker | i | wetness. | wetness.
t i i I
] 1 1 ]
11. Rensselaer-Darroch--ececccccaaa i 8 1Good-mmewum iFair: {Poor:
i | | wetness. | wetness.
I 1 1 ]
] I ] ]
12. Pella-Mundelein~cecamecccacccaa | 5 1Go0dmemncae {Fair: {Poor:
1 | | wetness. | wetness,
1 ] i {
1 1 1 ]
13. Pella, - till substratum- ! 5 1Goodmmmanucaa 1Goodmemcmne |Fair:
Elliott-Varna | 1 | | wetness,
i ) } |
14, Chalmers-Toronto-Wingate | 2 {Goodreecaas 1Goodewmacaa {Fair:
Variant i i wetness.
} ]
| |
| ]
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TABLE 5.-<-ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS
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T T T
1 ) |
Map | Soil name - i Acres |Percent
symbol} i i
| H i
! | i
Ab iAbscota loamy fine sand, occasionally floodedesm—cacecccrcccccomaccnccc e aeaa i 935 | 0.3
An }Ackerman muck, drainede-eeee e e m e m e e mccecccm e e e | 2,486 | 0.8
AsA {Alvin fine sandy loam, 0 to 2 percent SlopeS-eew—cmcccccccccaccrmccaccccccamcr - i 4,007 | 1.3
AsB {Alvin fine sandy loam, 2 to 6 percent SlOpPES—-ceeemmcmce e cccmccccmmme—eeaa } 2,158 | 0.7
AuA {Aubbeenaubbee fine sandy loam, 0 to 1 percent slopeS=em-ewemeccmaa--- e mee e i 5,458 | 1.7
BmA {Brems loamy fine sand, 0 to 2 percent SloOpeS—wcemmemcccccccmccmmcccmaccccccicc o na- ! 7,843 1| 2.5
Ca iChalmers silty clay loam--eeccmomo e mmccccnmc e e B ettt ! 6,167 | 1.9
ChB {Chelsea fine sand, 2 to 6 percent $10pPES-—eeecemcmmccccmcomcmanaaao B ettt T i 11,114 ) 3.5
ChC iChelsea fine sand, 6 to 15 percent 5loOp@Se-cecccmmmccomcccmcrmccccmcccmc e cc— e H 4,251 1.3
Ck iCohoctah fine sandy loam, occasionally flooded=-=-mcemmccm e mm oo emmccccec e e i 2,407 | 0.8
CnA {Conover loam, 0 to 1 percent SlOpPESee-mcccmecmcomcmcccmrcccecmccrmomcceemcca——————a { 15,615 | 4.9
CsA iCrosier silt loam, O to 2 percent SloOpeSem-cmcecemaccmcocccccccccccmcccccecccan———— i 3,285 | 1.0
De 1Darroch 8ilt lo@Memccecacccc e cccc e cdcc e e cccmsmmc s e m e m e —————————— | 8,130 | 2.6
E1A {Elliott silt loam, O to 2 percent SlopeS—--emccweeacocmomccocaaaao- B ettt i 4,466 | 1.4
FoA {Foresman silt loam, O to 2 percent slopeSew—--ce--- e ettt e L L e ! 3,039 | 1.0
Gf {Gilford fine sandy lo@M==——=ceeecm e eccc e emmccccmmc e cmcmmm—————- ! 39,761 | 12.5
Gv 1Gilford fine sandy loam, limestone subsStratumMe~-ecececcccceccccaaaaa et e i 1,973 i 0.6
MaA {Martinsville silt loam, 0 to 2 percent slopeS----- et L T i 11,598 | 3.7
MaB2 ({Martinsville silt loam, 2 to 8 percent slopes, erodede--eeweccaeccccacccccacccecaaa= } 6,078 | 1.9
Mb {Maumee loamy fine 858Nde e~ e o e rcmc e emmcemmm— e aa i 19,392 | 6.1
MoA {Montmorenci loam, 0 to 2 percent S10pESeememmcaccccacccccccecmccccccaccccccc———————— i 1,875 | 0.6
Mr {Morocco fine sande--=ecccccacaa—-o B T e mmm—— e ————— i 12,466 | 3.9
MuA \Mundelein silt loam, 0 to 2 percent SlopeS=--ee-mcamamccemmcccccccoreccmccccce—————— i 2,566 | 0.8
Mw IMUSKEEO MUCKewmen e e et c e mccm e cccctccccmeacmcc— o camcscccooma—ma—— i 1,501 | 0.5
Oah jOakville fine sand, wet substratum, O to 3 percent slopeS-—----ececcacmaccmaccccnaao i 7,458 | 2.3
OcB {Octagon silt loam, 2 to 6 percent SlOpESeme——ecccrraccceccor e ccccac—————————————— } 765 1| 0.2
0cC2 |Octagon silt loam, 6 to 12 percent slopes, erodedemcemmcccsececceccacccccacceanaaa—" | 146 *
OeA {0dell loam, O to 1 percent SlOpeS~——memmeccccacm e ccecccecccccmemcmeeee—e———— | 1,119 | 0.4
OwA {0Owosso fine sandy loam, 1 to 3 percent SlopeS—-eeemammcccccmccccccmacceccccec——en ) 3,580 | 1.1
Pa {Pella silty clay lo@mM-=ee——-—ceeo e cm e cceeaccececcmcmmeae—a B ittt | 11,775 | 3.7
Ph {Pella silty clay loam, till substratumec-—ceaeece-as B et i 4,784 | 1.5
Pt |Pits, quUaArriesSeececceema e c e e ecc e e m—— e ] 207 | 0.1
Re {Rensselaer ¢lay loaMemceoem oo oo m e c e memcccmemcmmm—ec e 27,991 | 8.8
Rg iRensselaer loam, sandy substratume—--e-e--- 12,164 | 3.8
Rm iRensselaer Variant loamee-ceccecacccaacaaooa- 2,325 | 0.7
RsA IRiddles silt loam, 0 to 2 percent slopes 779 ) 0.2
RsB2 |Riddles silt loam, 2 to 8 percent slopes, eroded--e-cw-ceccamcccaaa- G T ] 1,127 | 0.4
Se 1Seafield fine sandy loame=—=me— e oo e emccmmmm e i 15,279 | h.8
Sf {Seafield Variant fine sandy loame~eeecemecccccaccmmcmccceccccea——a T e ! 1,702 | 0.5
Spa iSparta fine sand, 0 to 3 percent SlopeS=----ccmccemccccccccccmcccccc e c—ac———— i 1,169 | 0.4
ToA iToronto silt loam, O to 1 percent SlOpeS-—-ccmmeccammcccacccccccccmicccacmcaecaaaa i 1,759 | 0.6
VaB2 |Varna silt loam, 1 to 6 percent slopes, erodede--ececcccmmmmcccaccecccdcccemeaes ' 3,004 | 0.9
Wa |Watseka loamy fine Sandeeee-ececececacccccmccccocccoascccrcccccccaccccacrcccno e i 470 | 0.1
Wh iWhitaker silt lo@mMe--==ceccc oo e e e e e i 8,451 | 2.7
WnB2 |Wingate Variant silt loam, 1 to 6 percent slopes, erodede=—eeeeaccmaccmoccmecccaaoo i 1,681 i 0.5
Wo I1Wolcott €1lay 10BMe-—m e e e e cccaem—ee e 1 30,286 | 9.5
Wy {Wolcott clay loam, limestone SubStratuMe——mc oo m e e cccdcmce e | 1,281 1| 0.4
E Water—me e e e e e e e ittt T i 207 | 0.1
(]
1 | Bttt | m—————=tee
5 Totalome e e e e e m e mm e — e e ! 318,080 | 100.0
i
] ]

Less than 0.1 percent.
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Absence of a yield indicates that the

TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE
soil 18 not suited to the crop or the crop generally 1s not grown on the soil]

[Yields are those that can be expected under a high level of management,
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE-~Continued

Tall fescue

b -

i
[]
]
IGrass-legume hay
1
}

Winter wheat

b

Soybeans

Corn

Soil name and
map symbol

AUMY

ion

5.2

2.6

Mresecasccccacrcneccs oo e

Morocco

5.0 10.0

57

141

MUAmeeccc s cccccm e ne

Mundelein

7.0

w
[2a}

D e L E L L DL L DD S

Muskego

5.0

mn
o~

o
o

QaAmwemccercc e ccc e rc e

Oakville

7.6

@
o

6.6

oy
(22

8.6

12}
=

9.0

wn
.
=r

10.0

o
un

7.5

wy
=

10.0

o
wn

9.0

un
=

8.6

™
.
=

7.6

@©
™

6.2

1l
.
o

[3V)
un

40

0CBemacmmccr e e

Octagon

[T
=

0cCl2emmmmmmc e m e

[}
[Te}

Octagon
OeAcmccmcnamccn e e ma

Odell
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[Te}

OWA~mmmmcc e cc e cccccean~

Owos so

O
[[a}

R PP PP b

[
[Ta}

Pella
Phecccmccnccma e cccc e cc e

Pella

Pt.

-
1
L]
1
1
]
L]
I
'
[}
4
]
L]
|
]
1
1
1
1
]
1
]
)
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]
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]
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(]
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1
]
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]
]
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'
]
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1
]
L]

Pits

60

Remecccnncccacccmmccncan=

Rensselaer
LT S it

52

Rensselaer
AMeccrrccmerrcecnccccncna—-

Rensselaer Variant

(-]
=

Ll
]
i
1
1
]
1
1
1
]
1
1
'
|
t
L}
1
|
b
1
1
i
1
1
|
1
]
i
1
1
1
]
L]
t
]
i
]
1
]
]
[}
I
]
I
1
]
!
1
1
]
]
I
]
|

RSA-mewemcccccc e e e e

0
=

Riddles
RSB2emmccmerccccccem e

-
==

Riddles
LY et L L L)

6.2

=]
o

Seafield

3 e e ettatatatttatale b

5.0

Seafield Variant
SPAccmmwmm e e e e n e

8.8

=
[Ie}

Sparta

ToAcmemccccr e e

9.6

-]
=

[4}]
w

Toronto
VaBlewemmmcen e ercccncaan—

Varna

7.4

-~
[xal

o
=r

Waeemw e maerm e e e e

Watseka

8.6

[aa
.
=

o
wn

Whoeewcmcesccc e cccmrmccn e

Whitaker

See footnote at end of table.
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

Soil name and

—z—=—

H 1 T T
1 + 1 ]
1 t 1 i
map symbol i Corn E Soybeans E Winter wheat IGrass-legume hay}{ Tall fescue
[ 1 1 ] :
! Bu H Bu H Bu H Ton H KUM¥
] - ] - 1 _ 1 - ) ————
1 1 | 1 \
WnB2e-==-- R et L P 1 125 i 43 i u9 i 4.0 | 8.0
Wingate Variant H 1 i i 1
] 1 1 ) ]
] ] 1 | |
WO, WV¥mmmeamcccecmmcaanaas l 150 i 53 } 60 i 5.0 i 10.0
Wolcott ' ' | ) !
1 ] 1 ) 1
] | | 1 1

¥ Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one
mule, five sheep, or five goats) for 30 days.

TABLE 7.--CAPABILITY CLASSES AND SUBCLASSES

{Miscellaneous areas are excluded. Dashes indicate
no acreage)

Major management concerns (Subclass)
T

VIII

T I
Class | Total | T ! Soil
| acreage | Erosion | Wetness | problem
) i (e) i (w) i (8)
1 H Rcres H Acres 1 Acres
1 1 —_—— ) ——— t -
] ] i ]
\ i | i
I j 19,8574 -—- E -—= -——-
[] ]
] ] 1 1
II 1 225,044) 13,686 | 203,771 | 7,587
[] ] 1 ]
) 1 ] ]
III j 23,5”25 1,273 E 21,799 5 470
] 1 ] ]
1v ) 45,0721 -—— 3,987 41,085
] { 1 1
] ] 1 ]
v ] -—=i -== - -——-
i i { \
VI 1 4,2511 --- -——— 4,251
1] 1 1 []
] ) 1 [}
Vvii | .- --= -——— -——
i i i |
[] i 1 1
] 1 ] 1
i i i i
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY

[Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that
information was not available]

American sycamore.

i H Management concerns T Potential productivity |
Soil name and iordi- | T Equip= 1 ! T T i
map symbol Ination|/Erosion | ment |Seedling}! Wind- | Common trees 1Site | Trees to plant
isymbolihazard | limita-{mortal- | throw | tindex
) 1 i tion | ity i hazard | i 1
H T T T 1 i T 1
| | i i | : i |
Abeeeee= D ! 13 iSlight |Slight IModerate!Slight |Northern red oak----} 83 |Eastern white pine,
Abscota ! | | | ' IWhite ashee--awaea-- i 80 | yellow-poplar.
H { ! ! ! 1Silver mapleé=~e-===- ===
| | | | ] !Eastern cottonwood--! === |
E ' ! ! | !American sycamore--w| --= |
i ! ! ! ! ! ] 1
Aneceeaa e —————— i 4w |Slight |Severe |Severe |[Severe |Red maple-—=wweocwea~s 1 46 |
Ackerman | i H i \ !Silver maple-~=====v S|
) ) i ] ! 'White ash-—ew—me—a—=v U oeee )
! ! ] ! i {Quaking aspen~------ j o
E | i i i {Eastern cottonwood-=}| === |
i i i i i i | |
ASA, ASBewweccmaa-- ! 20 1Slight |Slight |Slight |Slight |[White ocak--~=~-w===- { 80 iGreen ash, black
Alvin | i ' | i 'Northern red ocak----} 80 | walnut, yellow-
1 i | i 1 |Black walnute--e—---- | === | poplar, white oak,
} ) ] ! | |Yellow=-poplar~—ee—--- ! 90 | eastern white pine,
i i i | i i i ! American sycamore,
; \ | | | i ! ! sugar maple.
\ i i i i | i i
AuA-eee- B ! 20 {Slight {Slight 1{Slight {Slight |White ocak---=~-=e-~- {75 |Eastern white pine,
Aubbeenaubbee ! | 1 i 1 {Pin cakeememeaaacaaa i 85 | white ash, red
| | i : ! !Yellow-poplar~e—---- ! 85 | maple, yellow-
i H H i ! iNorthern red oak----} 75 | poplar, American
) ] i 1 i \ i | sycamore, green
:' %I E E ] ' | | ash, white ash,
i i i i i { | i
BmA--e=- B ittt ! 33 !Slight {Slight }ModerateiSlight |Northern red oak----{ 70 [Eastern white pine,
Brems i 1 i 1 i |Red pine-=coecanaaaa ! 72 | red pine, jack pine,
' ' i | ] \Eastern white pine--} 65 |
f .‘ Ii f 5 I:Jack pin@ecmmemaaaaa :‘ 70 5
1 1 [} 1 [ 1 ] ]
Cammmccmmccmcmncaee R {mmmmomm jmmmm | mmmmmem T D P L | === |Red maple, white ash,
Chalmers E z 5 } E ) | \ eastern white pine.
i i i i ] | i ]
ChB, ChCe-ceccecca-- i 33 |Slight {Slight {Moderate|Slight |[White oak—===v-ww--o ! 70 {Eastern white pine,
Chelsea \ | 1 | | IRed pine~—--cweca—a-o ! 72 | red pine, jack pine.
i i : { i |Eastern white pine--! 83 |
i i ! | ! 1Jack pine--ecceeaaax i 70 |
] ] i ] i 1Quaking aspen------- Vo720
5 3 5 ! i ENorthern red oak----} 70 )
i | i i 1 i i }
Chmmmmmmmccccecceaa | 2w {Slight |Severe |(Severe |Severe |Red maple--=cvcew-a- i 72 {Eastern white pine,
Cohoctah i ! | | | 1Silver maple-=------ i 95 | white ash, green ash,
! ; ' ! ! IWhite asheecevocme-e i 72 | red maple.
] i i ! ) {Green ash--=-—e----- i 70
j E E E E EEastern cottonwood--j -——— E
] i 1 1 1 1 ] 1
o B e L LT ! 30 !Slight Slight Slight {Slight {Northern red oak----{ 75 |Eastern white pine,
Conover ] i ] ] i {Pin oak=m--e—ccao-— ! 85 | white ash, red maple,
i H ! i i }Yellow=poplar--——==- ! 85 | yellow-poplar,
i a E i E 3 E E American sycamore.
I 1 1 ] 1 1 ] 1
C8A-cmmmccccmcccae i 30 1{Slight 1{Slight {Slight {Slight |White oak-~==c-==e-- \ 75 |Eastern white pine,
Crosier i i ! | i IPin 0aKm=-emecanaaan i 85 | white ash, red
i ' ] ' i !Yellow-poplar=-e===- i 85 | maple, yellow-
| | i | ! {Northern red oak----! 75 | poplar,
{ { E E i 5 3 z American sycamore.
] 1 ] 1 ] i 1 1
N L) I i ittt e jomme—mm R e e L e | =-~ |Eastern white pine,
Darroch ] 1 | i | white ash, red maple,
E E E i E yellow-poplar,
| | i | :'
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

Soil survey

T T “Management concerns T~ Potentlal productivity 7
Soil name and jordi- | T Equip- T 1 ] T |
map symbol !nation|Erosion | ment |Seedling} Wind- | Common trees 1Site | Trees to plant
lsymbolihazard | limita-imortal- | throw | iindex
i i ! tion | ity { hazard | ! |
1 1 T H v T T 1
i ] i ) ' i ] )
ElAecee= ram e e a——— | mee Jammcaaaa [ —— e |evmme e |ommm e aan—a vmm—————- | === |White oak, northern
Elliott ' ! ' | | ' | | red oak, green ash,
! { ! ! | 1 ! { sugar maple, eastern
! | | : ! ! | { white pine.
' | ' ] i ] i )
[ P —— TR - - e emmm———— e TR R TR P ———————— } =-- [(Eastern white pine,
Foresman | : | ) i i ! | red pine, black
] | ) i | ' ' | walnut, yellow-
i i { i } 1 ! \ poplar, white
i i | ) ' i ) | ash,
i | ' i i ) i ;
€ | 4w |8light |Severe |Severe |Severe |Pin oak----cc=cccae-- } 70 lEastern white pine,
Gilford i ' i H | {Eastern white pine--{ 55 | European larch, white
! ! ! ! 1 iBigtooth aspen------ { 70 | spruce, white ash.
1 i | | i 'Red maple-===-—w==-- 60 |
| i ' ' ' | | |
GVummmmee e e meaa | 4w |Slight |Severe |Severe |Severe |Pin ocak--ee—c---——oaa i 70 |Eastern white pine,
Gilford i | ! ! i yEastern white pine--{ 75 | European larch, white
! 1 ! ! ! iBigtooth aspen------ { 70 | spruce, white ash.
{ ! ' \ d {Red maple~-wwwceeen- i 70 1
i i j | | i i |
MaA, MaB2--=---a=a- ! 10 |Slight }Slight |Slight {Slight |White oak-=w-=-cc-a- } 90 |Eastern white pine,
Martinsville i | ! i 1 iYellow=-poplar—------- ! 98 | red pine, white ash,
i ] i ) i ! | | yellow-poplar, black
' | ' i i ' i i walnut,
) i ) | | [ \ i
Mhwweeaa vemceen———— i Uw !Slight |Severe |Slight |Severe |Pin ocak----c-cecwwa- i 70 [European larch,
Maume e H ] ! 1 H JEastern white pine--| 55 | silver maple,
| ! H i H iBigtooth aspen------ i 70 | pin oak.
! ! 1 | i 1Silver maplee==a-ea- { ===
] ] i ' i i i i
MOAmwwux T D EEE LT o jmwm——maa L EE B ve—emeea- | === |Eastern white pine,
Montmorenci | ! i | ' ] ! } white ash, yellow=-
E E E i i i E E poplar, black walnut.
I I ] 1 1 1 I ]
MPeceaee mmeee———— ! 30 }Slight }Slight |{Slight |Slight |Northern red oak----| 70 {Eastern white pine,
Morocco \ \ \ \ ! {Pin 0@K---——=-cemmaa i\ 85 | European larch, red
! i ! | | |Eastern white pine--| 65 | maple, American
' | i i ' | | | sycamore, northern
o | i | | || res e
] ] t ] ] ) 1 ]
MUA-=~cmccmcceccca- | e jeemeeee {m——————— | e | e e E R L ———emmme | =-- |American sycamore,
Mundelein | | | | i 1 | | eastern cottonwood,
! [ i i i } | | red pine, green ash,
| ' ) ] i ' i ! bur oak, common
! | ) ] ] | ! ! hackberry.
i ! ] ' 1 | J |
[ D T D { 4w |Slight |Severe |Severe |Severe |[Tamarackeee--w--c-eas 150 |
Muskego ) ] ) ] i }Red maple-===cece--- {511
! ! i ' | iWhite ashe-woccacaa- i 52 %
] ! ] ' i jGreen ashe-ceceeccao | ===
| i | i | iBlack willowe=ec=un=- P
i ! i | | IQuaking aspen-—-—--—e--- i 56 |
| ' ! | | 1Silver maple-~eceweaa- | m——
' i ] ] i | i |
OEY e ittt ! 3s {Slight |}Slight |{Severe |{Slight |[White cake--cceccoca ! 70 }Eastern white pine,
Oakville 1 1 1 | | 1Red pine==ececcacana i 78 | red pine, jack pine.
! | ! ! ! |Eastern white pine--| 85 |
! ] | ' ' iJack pine-ce---emaaa 1 68 |
) ! i i i i i \
O0eB, 0cC2-------=== L R e EEE L L LR EEELEEEE R \ --- |Eastern white pine,
Octagon | i | i | ) ! | red pine, white ash,
1 ! | 1 ! i / | yellow-poplar, black
) ' ] | ] ! ! { walnut.
i ! i ] ] ' i ;
OA=comccmncccnnnnn | eme jememeeea ELEIEEEE [EELEEE T EETTEEEE R | === |Eastern white pine,
Odell ] ' i i i i ' ! white ash, red
] ' | ! ] | ' i\ maple, yellow-
] ] ' ' ' ' ] | poplar, American
! ! ) i ! i | ]
i | i ] i : i [

sycamore,
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

1 1 Management concerns 7 Potential productivity
Soil name and iordi- | Equip- | i J

i
1 T ]
map symbol ination{Erosion | ment |Seedling| Wind- | Common trees iSite | Trees to plant
{symbolihazard | limita-imortal- | throw | lindex
) i i tion | ity { hazard | \ )
1 i H i T ] i 1
i } ) ] i i ) |
OWA-mmm e " 1o 1Slight (Slight 1{Slight {Slight |White OaK=wwecemewaa i 90 jEastern white pine,
Owos so i i i | i {Yellow-poplar-e-ee-- } 98 | red pine, black
) ' ] i i i { ! walnut, yellow-
E 5 f 5 E i E E poplar, white ash.
1
1 i ] 1 ] 1 ) 1
Pa-=cwecccmccmcaaa | 2w {Slight |{Severe |Moderate|Moderate|Pin Ogkee=ewecccccca= i 85 lEastern white pine,
Pella ! | H i H {White oak-=----e-u-o i 75 | Norway spruce, red
E E | i | {Northern red oak----i 75 | maple, white ash,
1 1 1 1
1 ] 1 1 ] { 1 1
Phecocccncmaae e B R it | = |mmmmmaee jmme I i | === {Pin oak, green ash,
Pella ! ! ! ! ! ! | { white ash, eastern
! ' ! ! ! ! ! { white pine, red
i ! i i 1 1 i | maple.
' i i ] 1 H | i
Remcmemcc e i 2w 1Slight |[Severe |{Severe |Severe |Pin oake-=wecman-cecaa- { 86 |Eastern white pine,
Rensselaer ! i ! H 1 iWhite oak=wcecmeuca- i 75 | Norway spruce, red
i Z H E } iNorthern red oak----} 76 | maple, white ash.
1 ] 1 1 1
1 ] [} ] ) 1 ! 1
[ S ettt ! 2w 1Slight |Severe |Severe |Severe |Pin oak---==-cm—ec--o | 86 [Eastern white pine,
Rensselaer i i | i i iWhite oak===ceceeauao i 75 | Norway spruce, red
H i | 1 i iNorthern red ocak----{ --- | maple, white ash.
() 1 ] ] 1 ] ] 1
1 1 [} I ] ] 1 1
i e i 2w |Slight |Severe |Severe |Severe |Pin oak-—=weceocceca-- | === |Eastern white pine,
Rensselaer Variant| | | ! | iWhite oak=~e—ccecaeaao } === | Norway spruce, red
1 i i i i {Northern red oak----} --- | maple, white ash.
[} 1 ] 1 1 ] [} []
] ' ] [ 1 [} ] 1
RsA, RSB2-=cecc-—-u-a ! 1o |Slight }Slight |(Slight {Slight {White oak—~eeee-ca-- i 90 |Eastern white pine,
Riddles i i : i 1 iYellow=-poplaree-—e--- i 98 | red pine, white ash,
) i i i i iNorthern red oak----! 90 | yellow-poplar, black
1 | | | | 1 | ! walnut, white oak.
] i : ] i : ! ]
R ~-=1 30 {Slight }Slight 1{Slight |Slight |White oak-~-ceeeaaa- { 65 jEastern white pine,
Seafield H | i i | {Pin oak=--vcocaccaa-- { 80 | white ash, red maple,
! ! ! ' ! iYellow-poplaree----- } 80 | yellow-poplar,
i i ] i i {Northern red oak----| 70 | American sycamore,
1 1 i | 1 i i | green ash.
] ] i | i i ] i
R e L ! 30 {Slight {Slight }Slight |Slight |White oake=-ccee---- i 65 {Eastern white pine,
Seafield Variant | ! i i i iPin ocak--=we-ceccaa-- i 80 | white ash, red maple,
! ! ! ; 1 !Yellow-poplar------- i 80 | yellow-poplar,
) ! ! 1 ! {Northern red oak----{ 70 | American sycamore,
i | | i i 1 } | green ash,
] i ! i i i ] i
SpA-wmmmm e ~~--] 3s }Slight }Slight |Severe }Slight |Northern red oak----| 70 |Eastern white pine,
Sparta | i H ! i iRed pine-mwcecnamaaaa |\ === | red pine, jack pine.
H | H ! | !Eastern white pine-=} --- |
| ] | | ) 1Jack pine-e---woce-- §o=——
i ] i ' ] | ! !
TOAwmwm e e e e e | ommm mmmeeeae fomme e jomme e it o e | --- |Eastern white pine,
Toronto i | | ! ! ! i ! white ash, red maple,
i t i ! i i ] ! yellow-poplar,
E E | E ; ) ' | American sycamore.
() 1 1 ] [l
L] 1 ] ) L] ] ) )
VaB2eecmommaccaaaaa | mee jeeeea- e T T locecmca Rt | -=-- IWhite oak, black
Varna { ' ! ! ! ! | | walnut, northern red
| | | ! i i i | oak, green ash, sugar
i ] ] i ' i i \ maple, eastern white
{ ] ! i ' i | | pine.
] i ] : i | ' i
Wa-eoooommmcaas R e et LR PP L fmmmme e e il | === JEastern white pine,
Watseka } ] } | ) | red pine.
[] ] 1 [ 1 )
I L] 1 ] t 1



|Red maplee=w—ccw-—an
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106 Soil survey
TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY=--Continued
H H Management concerns T~ Potential productivity T
Soil name and {ordi- | T _Equip-1 i 1 T i
map symbol ‘nation!Erosion | ment |Seedling] Wind- | Common trees {Site | Trees to plant
isymbolihazard | limita-imortal- | throw | {index
| | ! tion | ity ! hazard | ! i
1 T T T 1 T T T
i i ) i ! i i 1
Wheeeeweaa P ! 30 !Slight {Slight |Slight |Slight (White oak-=--=------ 1 70 |Eastern white pine,
Whitaker i ! ! ! i 1Pin cak=-==--ococeem- ! 85 | white ash, red
[ { ) [ [ !Yellow-poplare—=ee-- ! 85 | maple, yellow-
1 1 i | ! i{Northern red oak----| 75 | poplar, American
' | | | ' ! { | sycamore.
| ' { ! ! i ] !
WnB2«-ee-- cm———————— R LT jommmmeee jmemem—- jommm——— R e DL ww-ww] =--- |Eastern white pine,
Wingate Variant | | | | ] | ' | red pine, white ash,
i ' | ! i ! ] | yellow-poplar, black
| } | ] i ) i | walnut.
| i | i ! ' | |
WOmmmmmc e ccccccaaa ! 2w |Slight |Severe |Severe |ModerateiPin ocake=---c-oc-e-- i 90 {Eastern white pine,
Wolcott [ \ ! i ! iWhite cak------ «==--}{ 75 | Norway spruce, red
1 i ! i | ‘Northern red oak-=---| --- | maple, white ash.
| | | ! | {Silver maple-=ww——-=| -~- |
H ! ! 1 i {Red maple==eccecea=-- | ===
! i i i i i i i
R ! 2w |8light {Severe |Severe |ModerateiPin oak--==-=u-- w-===! 90 |Eastern white pine,
Wolcott 1 ] ] i ] iWhite oakew==w- w====} 75 | red maple, white ash.
} i | i i {Northern red oak----} 78 |
! 1 i | i {Silver maple--==--=- | m—e ]
| i ! | ] i
] | 1 ] ] |
1 t 1 1 1 1
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow
to the given height on that soil]

“Trees having predicted 20-year average height, in Teel, of--

cranberrybush, spruce, northern

Amur privet, white-cedar,

-
|
Soil name and | T 1 T 1
map symbol i <8 i 8-15 16-25 | 26-35 E >35
) [] 1
: : L .
1 1 t ]
] ! | ]
[y il | - {Amur privet, Amur }Austrian pine, iNorway spruce----- jEastern white
Abscota | } honeysuckle, white fir, blue | ! pine, pin oak.
i | American spruce, northern | i
i | ecranberrybush, white-cedar, i i
! i 8ilky dogwood. Washington } )
| i hawthorn. \ \
1 1 | 1
1 1 | 1
R e !Common ninebark, |Amur honeysuckle, {Tall purple willow{Golden willow, iImperial Carolina
Ackerman ! whitebelle | Amur privet, black willow. i poplar.
| honeysuckle. i silky dogwood,
! ! nannyberry 1
| { viburnum, i
: } Tatarian
E E honeysuckle. E
i i 1
AsA, ASBe-~weccn—=- | - { Amur privet, Austrian pine, Eastern white | -
Alvin | { Washington northern white- pine, red pine, |
i | hawthorn, Amur cedar, Norway spruce, i
{ | honeysuckle, osageorange, H
i \ American eastern redcedar. i
| | cranberrybush, i
i i Tatarian !
i E honeysuckle. |
1 1 1
AuA-mcmme e ! -— }Amur honeysuckle, }|Austrian pine, Norway spruce--~--- (Eastern white
Aubbeenaubbee | American white fir, blue pine, pin oak.
]
1
)
1
1
1
1
)
1

silky dogwood. spruce, white
fir, Washington

hawthorn,

i )
i ]
i i
i silky dogwood. Washington |
H hawthorn. i
1 )
1 1
BMA-—=eecme e ccneee !Siberian peashrub |Eastern redcedar, {Austrian pine, Eastern white pine) -——-
Brems i { radiant jack pine, red i
{ | crabapple, pine. i
) | Washington :
i { hawthorn, autumn- |
i } olive, Amur !
1 | honeysuckle, |
! { lilac, Tatarian H
| ! honeysuckle. !
1 1 )
] ] |
Cameommmccm e ! -——- tAmur privet, Amur ]Norway spruce, Eastern white pineiPin oak.
Chalmers i | honeysuckle, Austrian pine, |
| i American northern white- |
i | eranberrybush, cedar, blue {
| ! silky dogwood. spruce, white 1
i i fir, Washington !
i i hawthorn. |
) 1 1
| ] !
ChB, ChCermecmmaaua {Siberian peashrub |Eastern redcedar, iAustrian pine, Eastern white pine} -—-
Chelsea 1 { radiant jack pine, red |
H } crabapple, pine. \
| | Washington |
i i hawthorn, autumn- i
i i olive, Amur i
| { honeysuckle, !
| ! 1lilac, Tatarian i
| ! honeysuckle. !
] ] 1
] 1 }
Chommmmccmemmcce e - | Amur privet, Amur |Northern white- Eastern white pine|Pin oak.
Cohoctah { honeysuckle, cedar, Norway |
} American spruce, Austrian i
{ cranberrybush, pine, blue |
) 1
| |
i |
1 1
N 1



Montmorenci

h
A
¢
s

oneysuckle,
merican
ranberrybush,
ilky dogwood.

spruce, northern
white-cedar,
Washington
hawthorn.

Austrian pine,

pine, pin oak.
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
T Trees having predicted 20-year average height, In Teel, of--
Soil name and | | 1 H T
map symbol E <8 E 8-15 E 16-25 E 26-35 j >35
[} ] ] ] ]
| | | | e
CNAee-ccmccenam= ! —— { Amur honeysuckle, |Austrian pine, {Norway spruce----- {Eastern white
Conover ! \ American | white fir, blue | i pine, pin oak.
| \ eranberrybush, | spruce, northern | 4
! i Amur privet, | white-cedar, ! H
! | silky dogwood. | Washington i !
! i E hawthorn, E 1
: I 1 1 :
CSAmmmmmmneccnaa ! -—- { Amur honeysuckle, }Austrian pine, iNorway spruce=---- {Eastern white
Crosier 1 { American | blue spruce, ! | pine, pin oak.
\ ! cranberrybush, i northern white- | |
H | Amur privet, | cedar, Washington) 1
1 | silky dogwood. { hawthorn, white | 1
i ! i fir. i ]
] ' ' i i
Demmmmmmmcc e e | -—- iAmur privet, Amur jAustrian pine, iNorway spruce----- {Eastern white
Darroch ! | honeysuckle, \ white fir, blue | { pine, pin oak.
H ! American | spruce, northern | |
1 | cranberrybush, | white-cedar, i |
| ! silky dogwood. { Washington 1 !
\ i } hawthorn, | |
1 1 1 1 1
1 I 1 1 1
ElAmcmccmcmcaaaa ! -—— 1Silky dogwood, iWhite fir, blue iNorway spruce, {Eastern white
Elliott H ! Amur honeysuckle,|{ spruce, northern | Austrian pine. { pine, pin oak.
| | Amur privet, { white-cedar, | i
! { American { Washington H '
! | eranberrybush, { hawthorn. ! {
[} 1 1 ) L]
1 ] ] ] ]
FOAmmmwmmm—mamm—— ! _——— | Amur privet, Amur [White fir, blue {Norway spruce, iEastern white
Foresman 1 { honeysuckle, { spruce, northern | Austrian pine. ! pine, pin oak.
| | American | white-cedar, | }
1 | cranberrybush, i Washington H !
! | silky dogwood, i hawthorn. ! i
[] ) ) [] ]
1 I I i ]
Gfmwmm— mmm———— ] ——— 1Silky dogwood, |Norway spruce, {Eastern white pine|{Pin oak.
Gilford ! { Amur privet, Amur| northern white- | |
1 i honeysuckle, { cedar, Washington| |
i \ American | hawthorn, blue i i
! { eranberrybush, { spruce, white | !
| ! { fir, Austrian ! !
! ! | pine. { |
! ] i ' '
GVmwm== mrmea———— ! - iWashington iNorway spruce, | - iPin oak, eastern
Gilford ! | hawthorn, silky | northern white- | i white pine.
H | dogwood, Amur | cedar, blue | H
| ! privet, Amur { spruce, white | 4
| { honeysuckle, | fir, Austrian i !
\ \ American ! pine. { :
! | cranberrybush., | '
1 ] 1 1 1
] ] ] 1 ]
MaA, MaB2ew=w-~- I -— { Amur honeysuckle, {White fir, blue iNorway spruce, 1Eastern white
Martinsville i | American \ spruce, northern | Austrian pine. ! pine, pin oak.
1 { cranberrybush, | white-cedar, H !
! ! Amur privet, i Washington 1 !
| E silky dogwood. { hawthorn, | H
i i ] ! i
Mbe===u= —————- -———- --- iWashington iGreen ash, {Black willow-=--- -1 -—
Maumee { ! hawthorn, | osageorange, \ H
! | Tatarian honey- | northern white- | i
i | suckle, nanny- { cedar, white i !
i | berry viburnum, | spruce, eastern | !
H § | redcedar. } {
1 1 ) [] ]
] 1 1 ] ]
MOAw=mmmcmm e ———-] -—- }Amur privet, Amur |White fir, blue yNorway spruce, {Eastern white
1 ] 1 [] t
| | | ; |
1 1 1 [] ]
[ i 1 ] 1
] ) ] 1 ]
] ) ¥ ' |
' ' ' ' |
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i Trees having predicted 20-year average neight, In feelt, of--
Soil name and | 1 T i T
map symbol E <8 i 8-15 E 16=25 E 26-35 | >35
]
1 1 1 1 1
| | | a |
Mrececmcmncce—e—e i -— {Amur privet, Amur |Austrian pine, iNorway spruce~---- iEastern white
Morocco 1 | honeysuckle, | white fir, blue | t pine, pin oak.
i \ American ! spruce, northern | i
i { cranberrybush, ! white-cedar, i i
! i silky dogwood. ! Washington ! i
! | | hawthorn, i i
i i i ] i
MUA= ccmc e e e | -—- | Amur privet, Amur |Austrian pine, iNorway spruce----- {Eastern white
Mundelein i i honeysuckle, ! white fir, blue | | pine, pin oak.
E E American | spruce, northern | i
] i cranberrybush, \ white-cedar, i '
| ! silky dogwood. ! Washington ] i
H ] ! hawthorn, i |
1 1 [] 1 1
] ] | ) 1
I R j Common ninebark, |Amur privet, iTall purple willowiGolden willow, iImperial Carolina
Mu skego i whitebelle | nannyberry i ! black willow. { poplar.
| honeysuckle. ! viburnum, silky | i
| | dogwood, Tatarianj | !
{ ! honeysuckle, Amur) i H
] | honeysuckle. | ) i
] ] 1 ] 1
] 1 ] ) ]
Oalmvemmrccrre e |Siberian peashrub |Eastern redcedar, |Red pine, AustrianjEastern white pine} -—-
Oakville | ! lilac, radiant ! pine, jack pine. | i
i | erabapple, | | \
1 \ autumn-olive, | i |
i | Washington | H i
! ! hawthorn, Amur ! i \
! | honeysuckle, ! ! i
1 ! Tatarian ! ! )
5 ! honeysuckle. i ] i
] ! = ‘ |
OcB, 0cCl---wnem-= | -—- }Amur privet, Amur (White fir, blue iNorway spruce, iEastern white
Octagon i | honeysuckle, { spruce, northern | Austrian pine. \ pine, pin oak.
| { American ! white-cedar, i |
i | cranberrybush, | Washington i |
E i silky dogwood. 5 hawthorn. 1 |
i i i i i
OeAvwcmccccecacans | - | Amur honeysuckle, {White fir, I|Norway spruce-~=~- iEastern white
Odell i | American { Austrian pine, } { pine, pin oak.
E E cranberrybush, { blue spruce, i |
| { Amur privet, \ northern white- | |
i | silky dogwood. i cedar, Washington| 1
! ' ! hawthorn. ! !
= : : : -,
OWA~mmmc e e 1 —~—— !Amur honeysuckle, |Eastern redcedar, (Eastern white | -———
Owos so H ! Amur privet, | Austrian pine, ! pine, Norway '
H { American | northern white- | spruce, red pine.}
| | cranberrybush, { cedar, i i
E } Washington | osageorange. i H
i ! hawthorn, ! i |
1 i Tatarian ) ! ;
5 E honeysuckle. E E i
1 ] ] b 1
Pa=mweeccccanceaes | -—- |Amur privet, silky|White fir, iEastern white pinei|Pin oak.
Pella E E dogwood, American| northern white- E i
i | cranberrybush, cedar, blue ) |
i ! Amur honeysuckle.| spruce, Austrian | !
! H pine, Washington | i
! ! hawthorn, Norway | i
E E spruce, E i
] } i 1
Phe cccmmmccc e | -—— {Amur privet, Amur {Eastern white pinejPin oak.
Pella E { honeysuckle, Austrian pine,
] ]
| | |
1 ] ]
| | |
: : ‘
| | ‘

American
cranberrybush,
silky dogwood.

northern white-
cedar, blue
spruce, white
fir, Washington

1

i

1]

]

\

]

[]

I

i

iNorway spruce,
i

1

I

\

[

!

|

\ hawthorn.
1

1
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Seafield Variant

Siberian peashrub

American
cranberrybush,
Amur privet,
silky dogwood.

Eastern redcedar,
radiant
crabapple,
Washington

white fir, blue
spruce, northern
white-cedar,
Washington
hawthorn.

Austrian pine,
jack pine, red
pine.

Eastern white

pine

pine,

pin oak.

Soil survey
TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
T Trees having predicted 20-year average height, In feet, of -~
Soil name and | T 1 i T
map symbol 1 <8 i 8-15 i 16-25 i 26-35 | >35
] 1 ] 1
T r i i T
1 | | ! |
P, | '. '. °. |
Pits ! ! ! ' |
| i : 5 |
Remmemm—mm e m e - -—— !Amur honeysuckle, iNorthern white- |Eastern white pine{Pin oak.
Rensselaer | \ silky dogwood, { cedar, Norway i !
! | Amur privet, | spruce, Austrian | \
| \ American i pine, blue H 1
H | cranberrybush. | spruce, white | \
| ! ! fir, Washington | |
! ! ! hawthorn, i |
1 1 ] 1 1
1 1 ) 1 1
Rg=—====m= cm———— - -—— ! Amur honeysuckle, {Northern white- {Eastern white {Pin oak.
Rensselaer i { silky dogwood, { cedar, Norway i pine. |
H { Amur privet, { spruce, Austrian !
! ! American ! pine, blue |
| ! eranberrybush, \ spruce, white }
i ! ! fir, Washington !
i i { hawthorn. !
[} 1 1 ]
] 1 1 ]
Rl e—m——m———- S -- |Washington iNorthern white- Black willow=-===-= | -——-
Rensselaer \ hawthorn, nanny- | cedar, eastern {
Variant | berry viburnum, | redcedar, white i
) Tatarian honey- | spruce, osage- |
! suckle. | orange, green !
| { ash, 1
1 1 1
[} ] [}
RsA, RSB2ew-wu--=-| -—— Amur privet, Amur |Eastern redcedar, i(Eastern white H -——
Riddles [ honeysuckle, | Austrian pine, pine, Norway i
! American i northern white- spruce, red pine.|
} cranberrybush, | cedar, i
E :astington E osageorange, E
! awthorn i i
] Tatarian ] !
! honeysuckle. | |
i } i
Sememmmmm————————— ! - Amur honeysuckle, }Austrian pine, Norway spruce----- {Eastern white
Seafield American | white fir, blue | pine, pin oak.
cranberrybush, { spruce, northern |
Amur privet, | white-cedar, !
silky dogwood. { Washington !
{ hawthorn. i
] 1
I 1
Gfeccmm e ————— - ——— Amur honeysuckle, {Austrian pine, Norway SpruCee—--- {Eastern white
1
1
1
!
1
]
)
1
i
)
]
1
]
|
L]
)

TOoOAmemmm o= -—
Toronto

1
1
1
[}
4
|
L]
1
1
[l
(]
|
]
|
]
1
1
I
4
}
1
I
1
I
1
]
i
{
\
I
1
I
]
t
!
]
I
t
1
1
+
I
1
[}
]
]
]
1
1
1
1
I
'
1
]
!
L]
I
1
1
]
1
4
I
)
[}
1
1
t
]
1
]
]
1
1
t
|
]
)
[l
[}
1
]
i
1
1
t
)
]
|

hawthorn, autumn-

olive, Amur
honeysuckle,
lilac, Tatarian
honeysuckle.

Amur privet, Amur
honeysuckle,
American
cranberrybush,
silky dogwood.

Austrian pine,
white fir, blue
spruce, northern
white-cedar,
Washington
hawthorn.

i
|
i
[
$
1
|
)
)
L]
|
1
I
)
¥
)
1
|
L]
)
[}
+
1
1
1
i
]
1
|
1
4
b
1
[l
1
)
1
1
]
1
1\
|
)
I
|
1
1
1
I
1
]
1
[}
1
t
1
|
1
[}
1
[}
1
1
1
1
1
1
1
1
(]
1
]
|
\
I
1
]
1
|
!
1
|
1
|
[}
[}
1
[}
1
1
]
|
|
|
]
|
]
)
1
1
]
1

Norway spruce

{Eastern white

pine,

pin ocak.
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T

Soil name and
map symbol

Trees having predicted 20-year average

height, in feet, of--

<8

8-15

16-25

26-35

>35

Watseka

Wheemeceeccccce e ee
Whitaker

Wingate Variant

Wo,
Wolcott

Eastern redcedar,
Washington
hawthorn, Amur
honeysuckle, Amur
privet,
arrowwood,
Tatarian
honeysuckle,
American
cranberrybush.

Amur privet, Amur
honeysuckle,
American
cranberrybush,
silky dogwood.

Amur honeysuckle,
American
cranberrybush,
Amur privet,
silky dogwood.

Amur honeysuckle,
American
cranberrybush,
Amur privet,
silky dogwood.

Amur privet, Amur

honeysuckle,

American

cranberrybush,

silky dogwood.

|
|
i
)
+
|
|
]
1
1
1
|
I
|
]
|
1
‘
1
|
'
[}
]
i
¢
|
]
1
1
[}
¢
|
!
1
1
[}
]
¥
]
|
i
)
\
3
¢
|
[}
|
!
]
i
|
1
I
'
[}
¢
i
1
[
]
|
[}
|
1
|
)
1
)
|
i
}
|
|
]
|
[}
1
]
|
1
|
|
]
]
1
1
]

White fir,

Austrian pine,
green ash,
osageorange.

Austrian pine,
white fir, blue
spruce, northern
white-cedar,
Washington
hawthorn.

white fir,

Austrian pine,
blue spruce,
Washington
hawthorn,
northern white-
cedar.

blue
spruce, northern
white-cedar,
Washington
hawthorn.

Norway spruce,
Austrian pine,
northern white-
cedar, blue
spruce, white
fir, Washington
hawthorn.

e o e e e e e e e e e = e e e e e —

Eastern white
pine, pin oak.

Norway sSpruce--—---

Norway spruce--——--

Norway spruce,
Austrian pine.

Eastern white pine

1
1
1
)
]
]
|
1
1
1
]
]

Eastern white
pine, pin oak.

Eastern white
pine, pin oak.

Pin oak, eastern
white pine.

Pin oak.
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TABLE 10.--RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate," and "severe." Absence of an entry indicates that the soll was not rated]

T T ¥ ) T
1 ¥ ) 1 |
Soil name and i Camp areas \ Picnic areas | Playgrounds | Paths and trails | Golf fairways
map symbol i | ] ! i
i i ' i i
H H 1 1 1
i i | | |
Abocmmmeme e ——— !Severe 15lightecceacana-" {Moderate: 1Slight-=meccmaa—ao |Moderate:
Abscota i floods. i i floods., | { floods,
' ' i : ! droughty.
i ! ! | i
AMecomccccmeanc——— !Severe: !Severe: |Severe: {Severe: |Severe:
Ackerman i ponding, { ponding, { excess humus, | ponding, | ponding,
\ excess humus. | excess humus, | ponding. | excess humus. | excess humus.
) ] ] 1 1
) 1 1 1 1
ASAcemecmonnean——— 1Slightccmeeeun 1Slighteme-mamu- 1Slight--=mvmea- 1Slightew—meeaeae iSlight.
Alvin | i ] | )
i i i } i
ASBe=cw—n [P 1Slighteeemaemaa iSlight=eemeemaaa |Severe: 1Slightecenreecweaa iSlight.
Alvin | i { slope. i i
[] 1 1 1 1
] ] ] t t
AUA=mmcme o cc— !Severe: {Moderate: {Severe iModerate: iModerate:
Aubbeenaubbee | wetness, | wetness, { wetness. { wetness, | wetness.
i i i | }
BMA-=—e—-—ermee———— 'Moderate: |Moderate: |Moderate: 1Slightececeaacaaa {Moderate:
Brems | wetness. | wetness., { small stones. | | droughty.
i . { \ \
Clmmmmmm - |Severe: {Severe: iSevere: iSevere: |Severe:
Chalmers E ponding. 3 ponding. E ponding. E ponding. E ponding.
1 [} ] ) 1
[0 7Y P, iSevere: |Severe: iSevere: iSevere: |Moderate:
Chelsea | too sandy. { too sandy. ! too sandy. | too sandy. \ droughty.
I () [] 1 ]
) 1 [} ] ]
ChCeammmmme————— m———— !Severe: |Severe: |Severe: iSevere: iModerate:
Chelsea | too sandy. { too sandy. { too sandy, { too sandy. i slope,
i E 5 slope. i E droughty.
[ ] I [} [
Chemmmeem cm——— c—————— !Severe: \Severe: iSevere: |Severe {Severe:
Cohoctah i floods, | wetness. | wetness. | wetness. | wetness.
| wetness, ! i i
i i i i |
(017 YETRT S |Severe: {Moderate: |Severe: {Moderate: iModerate:
Conover | wetness, | wetness, | wetness. | wetness. ! wetness.
! ! percs slowly. | ! ,
] 1 ) () ]
) t 1 ] )
CSA-mmmmmcm e ————— !Severe: {Moderate: |Severe: |Moderate: {Moderate:
Crosier | wetness, | wetness, | wetness, { wetness, | wetness.
i ! percs slowly. | i !
] ) ] 1] |
i ] 1 i t
DCemmmmmcceeac— - ---{Severe: IModerate: |Severe: {Moderate: iModerate:
Darroch | wetness, | wetness, | wetness. i wetness. | wetness.
! | percs slowly. | ' |
] ] ’ 1 1 ]
] ] 1 t ]
ElAccee—mmccccemm !Severe: IModerate: {Severe: {Moderate: |Moderate:
Elliott | wetness,. | wetness, | wetness. | wetness. | wetness.
i | percs slowly. | 1 !
] ) ] 1 1
] 1 ] [} i
FOlmmmmmommmm————n 'S1ightememmme—- 1Slightemmeecaan 1Slighteccmeeaan 1S1ight=meeccaecaa 1Slight,
Foresman 1 i i i !
i ! | i i
Gf, GVmeemm—mmceee |Severe: \Severe: iSevere: !Severe: !|Severe
Gilford | ponding. { ponding. ! ponding. | ponding. { ponding.
i 1 | i ]
(Y O —— cm————— 1Slightececemaaa 1Slightecevamaaa 18lighteweeacaaa {Severe: iSlight.
Martinsville ) ) ] | erodes easily. !
1 [] (] 1 t
1 L] ] ] ]
MaB2~wwcmcmmcaeea 1Slightecmaeeaa- 1Slight=eeeceea-a {Moderate: |Severe 1Slight,
Martinsville ' \ | slope. | erodes easily. |
1 1 (] 1] []
1 1 1 ] ]
[ Y c————— !Severe: {Severe {Severe: 1Severe: |Severe:
Maume e { ponding. { ponding. { ponding. ! ponding.
1 1 []
I ] I

! ponding.
1
1
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percs slowly.

TABLE 10.--RECREATIONAL DEVELOPMENT--Continued
H T T : i
Soil name and | Camp areas { Picenic areas ! Playgrounds | Paths and trails | Golf fairways
map symbol ! ! ; 1 '
i } } ! ;
1 T 1 T T
i ! i i i
MOA=m e e {Moderate: iModerate: iModerate: 1Slightemecccmamaas 1Slight.
Montmorenci | percs slowly. | perecs slowly. | perecs slowly. | \
1 1 ] ] |
1 ! ! 1 {
MP e s e iSevere: iSevere: {Severe: |Severe: {Moderate:
Morocco | wetness, i too sandy. | too sandy, | too sandy. | wetness,
| too sandy. ) | wetness. i | droughty.
] (] ] ] 1
1 i ] ] ]
MUA= e me e |Severe: ISevere: | Severe: }Severe: iModerate
Mundelein | wetness, i excess humus. | excess humus, | excess humus. | wetness
| excess humus. ! | wetness. ! |
] | ] 1 1
1 ] ] 1 \
MWe et e e iSevere: iSevere: |Severe iSevere: {Severe:
Muskego i excess humus, | excess humus, | excess humus, | excess humus, | excess humus,
{ ponding. i ponding. ! ponding. | ponding. i ponding.
1 () 1 [ ]
t i { ] i
[OF: 1 T Oy iSevere: iSevere: |Severe: iSevere: \Moderate:
Qakville ! too sandy. { too sandy. | too sandy. { too sandy. { droughty,
) 1 1 ] ]
1 ] ] 1 I
0CBem e 1Slighteceaaaaa 1Slighteweeccaaao {Moderate: 1Slighteemecameaaas 1Slight.
Octagon H ! i slope. ! !
[] ] ) ] 1
1 1 ] i 1
0CC2=mammcem e iModerate: {Moderate: iSevere: 18lightememcmceaaa {Moderate:
Octagon { slope. | slope | slope. i | slope.
1 (] ] (] !
1 I ] 1 ]
OeAw~m e iSevere: iModerate: }Severe: iModerate: IModerate:
Odell | wetness, | wetness, | wetness. } wetness. | wetness,
i | percs slowly. | 1 !
1 ] 1 1 1
] ) 1 [ ]
OWA=m e e {Moderate: {Moderate: iModerate: 1Slightewaeeaaaaao iSlight.
Owos so i percs slowly. | percs slowly., | slope, | 1
H i ! small stones, ! i
! ! | perecs slowly. | !
] ] 1 [} (]
1 ] ] ]
[ iSevere: {Severe: iSevere: {Severe: iSevere:
Pella | ponding. { ponding. i ponding. | ponding. { ponding.
] [} ] 3 1
[} [} 1 [} i
Phe e cccmccecace o {Severe: {Severe: tSevere: {Severe: 1Severe
Pella | ponding. { ponding. | ponding. | ponding. ! ponding
1 t [} I} i
1 1 ] ] ¥
Pt. = '. ; | :
Pits ; -, : .| :
H ! { ! i
Re, Rgemeeaccccaanan iSevere: iSevere: |Severe: iSevere: }Severe
Rensselaer ! ponding. { ponding. | ponding. { ponding. { ponding.
1 ] 1 1 1
1 ] ] ] ]
RMeeaa- e —— iSevere: iSevere: {Severe: |Severe: iSevere:
Rensselaer Variant ! ponding. } ponding. { ponding. ! ponding, ! ponding.
1 () ] ] [
1 1 ] [ 1
RSAw e c e 1Slightewececaaaa- 1Slighte~acccaaas iModerate: 1Slight=mecaaaaaa 1Slight,
Riddles | ! | small stones. | !
1 [ 1 ] (]
1 1 1 ) ]
R8B2-=emcmmcccaee oo 1Slighteceamaaa oo 1Slighte~caoccaanaa iModerate: 18lightememcaaacaa iSlight.
Riddles { | | slope, | i
| ! | small stones. | !
] [} ] 4 1
1 ] ] ] [
Se-swas e ————— iSevere: {Moderate: {Severe: iModerate {Moderate:
Seafield | wetness. | wetness. | wetness. | wetness. | wetness,
1 1 ] () [
] i ) ] ]
Sfecccmmcaaas m————— iSevere: tModerate: {Severe: {Moderate: {Moderate:
Seafield Variant | wetness. | wetness, | wetness. | wetness. | wetness.
¥ ! ) 1 t
] 1 ] ] ]
R oY 1Slighte—e—me—aae 1Slight—~--eaaaan |Moderate: 1Slightewmcmcceaaae iModerate:
Sparta ! \ \ small stones. | \ droughty.
1 1 1 | ]
i i { i i
TOAccccccmmcneaee |Severe: iModerate: |Severe: |Moderate: iModerate:
Toronto | wetness. | wetness, { wetness., | wetness. i wetness.
) t 1 ]
1 ] ] |
] ] |

1
|
1
1
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued

™

T T T T
1 1 1 1 ]
S0il name and | Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways
map symbol | i | i i
i i i i j
i i i 1 H
\ \ \ ! i
VaBlemwmmemm e ca - -1Moderate: |Moderate: {Moderate: 1Slightecaeeccaaaaa iSlight,
Varna | percs slowly. | percs slowly. | slope, | H
i | | percs slowly. | |
1 ] 1 1 1
1 ] ] 1 1
| T —————— !Severe: IModerate: {Severe: |Moderate: {Moderate:
Watseka | wetness, | wetness, { wetness. | wetness. | wetness,
| i i i { droughty.
! i i H i
Whecommecemmncaccm—aan -1Severe: |Moderate: !Severe: |Severe: |Moderate:
whitaker { wetness, | wetness. { wetness. { erodes easily. ! wetness.
1 1 ] [] 1]
] { [ 1 ]
WnBRemmecarcccccceeaa {Moderate: |Moderate: {Moderate 1Slighteeceeme-a -==18light,
Wingate Variant { wetness, | wetness, | slope, { i
i perecs slowly. | percs slowly. | wetness, ! !
i i ! percs slowly. | !
1 1 ] t t
] 1 ] ] 1
Wo, WVececcccaacacana -}Severe: |Severe: |Severe iSevere: iSevere:
Wolcott | ponding. ! ponding. { ponding | ponding. ponding.
1 1 1 ]
t 1 1 |
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|Potential as habitat for-=-

Absence of an entry indicates that the

.--WILDLIFE HABITAT

TABLE 11
Potential for habitat elements

[See text for definitions of "good," "fair," "“poor," and "very poor."
soil was not rated]
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TABLE 11.--WILDLIFE HABITAT--Continued
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[Some terms that describe restrictive soil features are defined in the Glossary.
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See text for definitions of

[¢]
low strength,
frost action.

"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]
Bl ] : i 1 1
Soil name and | Shallow ) Dwellings ! Dwellings ! Small i Local roads | Lawns and
map symbol |  excavations | without ! with | commercial i and streets | landscaping
i | basements | basements | buildings | |
! T ! ! : !
i | H | i |
Abecemccmc e iSevere |Severe: 1Severe {Severe: {Severe: |Moderate:
Abscota { cutbanks cave.| floods. i floods. { floods. | floods. { floods,
| ! ! ) ! | droughty.
i i i i : i
AN-ccemwccmcaeo 1 Severe: |Severe: iSevere |Severe: |Severe: |Severe:
Ackerman } cutbanks cave,| ponding. { ponding } ponding. } ponding, | ponding,
| ponding. | i ! ! frost action. | excess humus.
i [l ] ] 1 |
1 | ] 1 ] I
ASA-—mcemmcaeee 1Severe: 18light—ecccaaa= 18lighteeemaaeax 1Slightemeecmoaa |Moderate: 1Slight.
Alvin { cutbanks cave.| | | { frost action. |
] | 1 1 [l 1
) 1 1 1 ] 1
ASBrmmcmmcmmeeaa iSevere: 181lightememmuaas 1Slighte—meeea iModerate {Moderate: 1Slight.
Alvin { cutbanks cave.| ! ! slope. { frost action. !
1 ] 1 t 1 ]
] ] ] 1 1 ]
AUAccmmcm e {Severe: {Severe {Severe 1Severe |Severe: |Moderate:
Aubbeenaubbee | wetness. | wetness. | wetness | wetness | frost action. | wetness.
1 1 (] ] ] |
1 1 1 1 ] ]
BmAceccccmmcaaa |Severe: {Moderate: }Severe {Moderate: iModerate: {Moderate:
Brems | cutbanks cave,! wetness. | wetness | wethess. | wetness, | droughty.
! wetness. ! ! { { !
i ] | i i i
Cammemmemm e eeea {Severe: |Severe: iSevere iSevere {Severe: |Severe:
Chalmers { ponding. ! ponding. { ponding. ! ponding { low strength, | ponding.
3 ] ] 1 ] 9 1
1 i 1 | i ponding, |
i i H ! { frost action. |
(] ] ] ] ] [
i ] ] 1 ] i
ChBecmmccccaaeam iSevere: 1Slighteeemaco 1Slighteeeceaaaa 1Slight—ccawacaaa 1Slighteccecn-aa iModerate:
Chelsea { cutbanks cave.] i 4 i | droughty.
] ] ] 1 1 (]
t ] ] I , I 1
ChC-—-mmmceceeam {Severe: {Moderate: {Moderate: {Severe {Moderate: ‘Moderate:
Chelsea | cutbanks cave.| slope. { slope. | slope. { slope. | slope,
] ' ) | | ! droughty.
(] ] ] ] 1 ]
1 ] 1 ) ) )
CK-—mmmcmccceee |Severe: |Severe: iSevere: iSevere: |Severe: |Severe:
Cohoctah | wetness. ! floods, \ floods, i floods, i floods, | wetness.
1 | wetness. | wetness. | wetness. | frost action, |
! | ! H | wetness. H
i ! i i ) '
CnAcccmccccnaa—- {Severe: | Severe: {Severe: |Severe: |Severe: }Moderate:
Conover { wetness. ! wetness. { wetness. | wetness. ! low strength, | wetness.
i i H ) i frost action. |
1 (] ] 1 1 (]
[ ] ] ] | 1
CSA-cmmcmmccaeaa 1Severe: {Severe: |Severe: iSevere: iSevere: iModerate:
Crosier | wetness. | wetness. | wetness. | wetness. { frost action, | wetness.
{ ] ! i | low strength. |
] 1 1 ] ] )
] ] 1 ] 1 ]
Demmmme e e | Severe: 1Severe: {Severe: {Severe: {Severe: i Moderate:
Darroch | cutbanks cave,| wetness. | wetness. { wetness. i low strength, | wetness.
! wetness., ! i i | frost action. |
1 [] t 1 1 1
! t 1 i ! {
ElAcmcce e e |Severe: {Severe: |Severe: i Severe: | Severe: iModerate:
Elliott | wetness. | wetness. { wetness. | wetness. i low strength, | wetness.
i i i | | frost action. |
i | i ) } i
FOAeccmamcaeaa {Severe: iModerate: iModerate: iModerate: {Severe: 18light.
Foresman | cutbanks cave.| shrink-swell. | wetness. { shrink-swell. | low strength. |
] ] ] ) ] 1
] i 1 { ] i
(O R et T P {Severe |Severe: 1Severe: |Severe: {Severe: |Severe:
Gilford { cutbanks cave,{ ponding. } ponding. | ponding. | ponding, { ponding.
| ponding. ! ! ! | frost action. |
1 ] 1 1 1 ]
] 1 1 [ [ ]
GVemmmccccccaaa- |Severe: iSevere: iSevere: |Severe: |Severe: iSevere:
Gilford | ponding. | ponding. | ponding. { ponding. { frost action, | ponding.
! H ! ! ! ponding. {
) i i i | i
MaA-momemem e eeeaa iSevere iModerate: |Moderate: iModerate: iModerate: 1Slight.
Martinsville cutbanks cave.| shrink-swell. | shrink-swell. | shrink-swell, ! {
1 ] ) 1 1
i 1 ] ] I
) ! ! ! !



shrink-swell.
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TABLE 12.--BUILDING SITE DEVELOPMENT--Continued
| ] ] ! ! !
Soil name and | Shallow ) Dwellings 1 Dwellings i Small i Local roads | Lawns and
map symbol i excavations | without H with {  commercial { and streets | 1landscaping
' | basements i basements ] buildings } |
T : T B T !
i ! | ] i !
MaB2e—=mmemmmea {Severe: iModerate: |Moderate: iModerate: iModerate: iSlight.
Martinsville ! cutbanks cave.| shrink-swell. | shrink-swell. | shrink-swell, | low strength, |
i i ] ! slope. ! frost action. |
t 1 ! (] ] 1
1 t t 1 1 1
Mbeme e mmemme |Severe: |Severe: | Severe: |Severe: |Severe: {Severe:
Maumee ! eutbanks cave,| ponding. i ponding. i ponding. ! ponding. | ponding.
| ponding. ] ! ' ' '
i i i ) } !
MOA-wremmcm e {Moderate: iModerate: {Moderate: IModerate: {Severe: 1Slight.
Montmorenci | wetness. ! shrink-swell. | wetness. | shrink-swell. | low strength, |
| ; i } i frost action. |
t ] 1 1 [] )
] 1 1 ] ] 1
L R iSevere: iSevere: iSevere: {Severe: {Moderate: {Moderate:
Morocco ! cutbanks cave,| wetness. { wetness. | wetness. | wetness, | wetness,
| wetness. | H | | frost action. | droughty.
1 ] i ] ] ]
] 1 ] ] 1 t
MUA-emmmmeemeaam iSevere: iSevere: |Severe: {Severe: |Severe: iModerate:
Mundelein ! cutbanks cave,| wetness. | wetness. { wetness. { low strength, | wetness.
| wetness. 1 ! | { frost action. |
i) ) 1 ] [] 1
) 1 ] ] ] )
MWeewmmmcmcaaaam iSevere: |Severe: 1Severe: {Severe: {Severe: iSevere:
Muskego ! excess humus, | low strength, | low strength, | low strength, | frost action, | excess humus,
| ponding. i ponding. | ponding. | ponding. i low strength, | ponding.
| 1 | i ! ponding. !
| ! ! } ! :
OafAeemmmmmee e |Severe: 18lighteeecneea-- {Moderate: {Slighte=cvemeu- 1Slight-—=ecue-= |Moderate:
Qakville ! cutbanks cave.| ! wetness. ' | ! droughty.
1 1 ' [ 1 )
¥ 1 t 1 ] ]
OcBemmemcem e 18lightecmeee-e- {Moderate: iModerate: iModerate: iSevere: 1Slight.
Octagon i { shrink-swell., | shrink-swell. ! shrink-swell, | low strength. |
1 t i ) slope. | t
] 1 1 ] [} 1
1 | ] i ! 1
0cC2ummmmmmcma tModerate: {Moderate: {Moderate: }Severe: iSevere: {Moderate:
Octagon | slope. ! shrink-swell, | slope, | slope. | low strength. | slope.
| } slope. i shrink-swell. | } |
] ] 1 ) ] )
] i 1 t ] 1
OgAmemmemmm e |Severe: |Severe: |Severe: |Severe: |Severe: iModerate:
Odell | wetness. { wetness. { wetness. { wetness. i frost action. | wetness.
] 1 ) ] ! )
i t i ) i '
OWAmmmm e me e 18lightrmeemmeen {Moderate: iModerate: iModerate: iSevere: 1Slight.
Owosso ! | shrink-swell., |} shrink-swell. | shrink-swell. | low strength. |
t 1 1 1 1 [
] ] ] ] 1 ]
Pammcmccmmcene {Severe: {Severe: | Severe: {Severe: |Severe: iSevere:
Pella | ponding. { ponding. | ponding. { ponding. | ponding, ! ponding.
] i i ' i low strength, |}
| H i | { frost action. |
1 1 ! ' | :
Phememccmcceane |Severe: {Severe: {Severe: {Severe: {Severe: iSevere:
Pella i ponding. | ponding. | ponding. | ponding. { low strength, | ponding.
) ) ] i i ponding, |
| | ! { { frost action. |
i i i ! ! )
Pt. ' ' i { { i
Pits i : | g { j
| i ' i i i
Re, Rg-=-=o-===- iSevere: |Severe: {Severe: {Severe: {Severe: {Severe:
Rensselaer | cutbanks cave,| ponding. } ponding. ! ponding. { low strength, | ponding.
! ponding. ! i H i\ ponding, !
i | | H i frost action. |
1 ) [ ) ] ]
[ ] 1 1 1 )
RMe—emmcm e e {Severe: {Severe: |Severe: |Severe: |Severe: iSevere:
Rensselaer ! cutbanks cave,!| ponding. i ponding. i ponding. i ponding, ! ponding.
Variant ! ponding. i ! 1 | frost action. |
1] 1 ' 1 1 t
i ] { [ I ]
RSAemmmcemeemeem 1Slighte==eveea- {Moderate: {Moderate: {Moderate: {Moderate: iSlight.
Riddles { ! shrink-swell. | shrink-swell. | shrink-swell. | low strength, | °
) i | i { frost action. }
1 ) 1 ) i ]
] ) 1 t ] )
RSB2~=mencmecan 18light~==c-wuaan |Moderate: {Moderate: {Moderate: {Moderate: iSlight.
Riddles \ shrink-swell. | shrink-swell, | slope, } low strength, |
1 1 ) 1 )
; | . ! |
t ] ] 1 !
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frost action,

T -1 [) T T T
1 1 1 1 1 )
Soil name and | Shallow H Dwellings ! Dwellings i Small ! Local roads | Lawns and
map symbol |  excavations | without H with i commercial { and streets | 1landscaping
| i basements i basements ! buildings i |
| \ i i | )
] ! | i i i
S@eecmmmmc - iSevere {Severe: i Severe: iSevere: {Severe: {Moderate:
Seafield | cutbanks cave,|{ wetness. | wetness. | wetness. } frost action. | wetness.
! wetness. | ! | | i
i i ! | ! !
R e et iSevere: {Severe: iSevere: {Severe: i Severe: iModerate:
Seafield Variant | cutbanks cave,! wetness. | wetness. | wetness. i frost action. | wetness.
! wetness. ) ! ) } )
i | i i ] i
SpAccmcmccn e |Severe: 18lighteemncwee- 1Slighte-mcmee-- {Slightee-emua-- 18light-—=ceea-= iModerate:
Sparta { cutbanks cave.] ] | i i droughty.
1 ] 1 ] (] i
1 | 1 ) 1 |
TOA-cmcmm e —am iSevere: iSevere iSevere |Severe: |Severe: iModerate:
Toronto | wethess. | wetness. | wetness. { wetness. i low strength, | wetness.
: ] ! ) ! frost action. |
1 1 [] ] ] ]
1 i i 1 1 ]
VaB2--eemcamcaaena iModerate: {Moderate: {Moderate: iModerate: iSevere: 1Slight.
Varna i too clayey, { shrink-swell. | wetness. } shrink-swell. | low strength, |
| wetness. H ! 1 i frost action. |
1 (] ) ] (] ]
1 i 1 ) i 1
Wamecoem e {Severe: |Severe:. |Severe iSevere: iModerate: iModerate:
Watseka | wetness, | wetness. | wetness. { wetness. { wetness, { wetness,
! cutbanks cave.! | 1 ! frost action. | droughty.
[} 1 ) ) ] b
t [ ] i ] ]
Wheeemccmcnm e |Severe: 1Severe: 1Severe: {Severe: {Severe: {Moderate:
Whitaker { cutbanks cave,| wetness. | wetness. | wetness. ! low strength, ! wetness.
! wetness. | | | | frost action. |
1 (] 1 ) ] t
1 ] ] 1 ] i
WnB2eew—ccaemrcea |Severe: IModerate: |Severe: |Moderate: {Severe: {Slight.
Wingate Variant | wetness. | wetness, | wetness. | wetness, | low strength,
) | shrink-swell. | | shrink-swell. | frost action. |
1 1 1 ) ] ]
] i 1 ] ] )
Wommmweme e cce e iSevere: 1Severe: |Severe: |Severe: |Severe: {Severe:
Wolcott { ponding. ! ponding. | ponding. | ponding. { low strength, | ponding.
; ' ! ! } ponding, )
| 1 i ] i frost action. |
i i | i i i
WVemmmmmcccmcccee e {Severe: iSevere: iSevere: iSevere: |Severe: iSevere:
Wolcott ponding. | ponding. \ ponding. | ponding. } ponding, i ponding.
] 1 ] ) b
| | i | )
i ] 1 { 1
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TABLE 13.--SANITARY FACILITIES

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of

too sandy. ponding.

"slight," "moderate," '"good," "fair," and other terms. Absence of an entry indicates that the soil was
not rated]
i i 1 | T
S0il name and ! Septic tank | Sewage lagoon | Trench ! Area H Daily cover
map symbol | absorption | areas i sanitary i sanitary i for landfill
| fields | ) landfill | landfill i
' J ' ! T
i ) i i !
Abevmmcccmemcmc————— !Severe: |Severe: | Severe: iSevere: | Poor:
Abscota | floods, ! floods, ! floods, | floods, | too sandy,
| wetness, { seepage, | seepage, | seepage, | seepage.
\ poor filter. | wetness. { wetness. { wetness. !
1 ] ) ] )
] i i t !
Afmomemm—ce—ee————— {Severe: |Severe: |Severe: |Severe: {Poor:
Ackerman ! ponding, | seepage, | seepage, | seepage, | seepage,
{ poor filter. | excess humus, } ponding, i ponding. ! too sandy,
! ! ponding. | too sandy. i { ponding.
t 1 | v 4
I I 1 ] 1
AsA, ASBe-emcccouono. {Severe: |Severe: iSevere: {Severe: |Fair:
Alvin | poor filter. | seepage. | seepage. | seepage. i thin layer.
' [l 1 ] 1
i t { \ )
AUAcemccccccce e eeaam iSevere: |Severe: {Severe: |Severe: | Poor:
Aubbeenaubbee ! wetness, | wetness. | wetness. | seepage, | wetness.
! percs slowly. H | | wetness. !
\ ) 1 1 ]
i i 1 i {
BMA-=-mmemeecccc e |Severe: {Severe: |Severe: |Severe: {Poor:
Brems | wetness, | seepage, | seepage, | seepage, | seepage,
i poor filter. | wetness, ) wetness, | wetness. i too sandy.
' i | too sandy. ! !
i i | 1 i
CAmmmm e m—— e ———— |Severe: |Severe: iSevere: |Severe: { Poor:
Chalmers ! ponding, \ ponding. ! ponding. ! ponding. { ponding.
! percs slowly. ! i i ) '
] 1 ] ( ]
i ] | | ]
{0171 - FE PR {Severe: {Severe: |Severe: |Severe: { Poor:
Chelsea | poor filter. { seepage. | seepage, | seepage. { too sandy,
i ' | too sandy. ) | seepage.
Il ] ] 1 )
[} ) ¥ 1 i
[oF 1 o !Severe: {Severe: {Severe: {Severe: { Poor:
Chelsea ! poor filter. i seepage, | seepage, | seepage. | too sandy,
! ! slope. ! too sandy. { | seepage.
1 1 ) ] ]
) ] [ 1 '
Cmmmmemmcm——mcm———— !Severe: |Severe: 1Severe: |Severe: {Poor:
Cohoctah { wetness, i floods, ! seepage, | seepage, ! wetness.
| floods. | seepage, { floods, { floods, !
! | wetness. | wetness. | wetness. !
1 | [l ) ]
1 ] 1 i [N
CNA-emeeccmmcccm———— !Severe: iSevere: |Severe: {Severe: 1Poor:
Conover ! wetness, | wetness. | wetness. \ wetness. | wetness.
| percs slowly. | ! )
| ] | 1 ]
1 1 i | |
CSAmmmmmcrm———e e ———a {Severe: iSevere: {Severe: {Severe: {Poor:
Crosier | percs slowly, | wetness, ! wetness. | wetness. | wetness.
! wetness. | ! | 1
1 [] 1 ] 1
{ i ) i ]
DCemmmmcmcrm—ca————— !Severe: iSevere: {Severe: iSevere: |Poor:
Darroch | wetness, | wetness. ! wetness, | wetness. | too sandy,
! percs slowly. { ! too sandy. ' | wetness.
1 1 t 1 1
] I 1 1 ]
o 1 . !Severe: jSevere: |Severe: |Severe: {Poor:
Elliott ! wetness, | wetness. | wetness. | wetness. | wetness.
i percs slowly. | H !
b [} 1 1 1
| ) ] i i
FOAmmecmmecommccmnm———— !Severe: !Severe: {Severe: {Severe: | Poor:
Foresman \ wetness. { wetness. | wetness, ! wetness. | too sandy.
! ] | too sandy. ! |
| ] ) 1 1
1 | i [ t
[ . !Severe: |Severe: iSevere: iSevere: |Poor:
Gilford ponding, | seepage, | seepage, | seepage, | seepage,
poor filter. i ponding. i ponding, | ponding. | too sandy,
1 ) 1 ]
{ ) ' |
I i 1 1
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TABLE 13.--SANITARY FACILITIES-~-Continued
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| o 1 | i
So0il name and | Septic tank { Sewage lagoon | Trench ! Area ! Daily cover
map symbol | absorption H areas 1 sanitary 1 sanitary i for landfill
i fields i | landfill ) landfill |
; : ] ] |
i i i i ]
GVmmememe e {Severe: |Severe: 'Severe: iSevere: | Poor:
Gilford | ponding. | seepage, { seepage, | seepage, { ponding
i | ponding. i\ depth to rock, | ponding. !
) i i ponding. | |
i i 1 ! i
MaA---ememmmm e 18light-—=v-cuew- {Moderate: iModerate: {Slighte—r-ee-oo- {Fair
Martinsville ) | seepage. ! too clayey. H | too clayey,
] H ! ' { thin layer.
b i . } i {
MaB2-—co-c—cceanaa- iSlight=—ew--eace- |Moderate: {Moderate: 1Slightwemeeeaa- |Fair:
Martinsville i | seepage, { too clayey. i ! too clayey,
! | slope. ' i ! thin layer.
] 1 [} t )
] 1 1 | 1
Mbememcam e e ecceee iSevere: |Severe: |Severe: iSevere: yPoor
Maumee | ponding, { seepage, { seepage, | seepage, | seepage,
| poor filter. | ponding. | too sandy, ! ponding. | too sandy,
i | { ponding. i t ponding
1 | ] 1 ]
] I I 1 1
MOA-—comcmcceceeem }Severe: ) Severe |Severe: {Severe: {Fair:
Montmorenci | wetness, | wetness. | wetness. | wetness. { too clayey,
| percs slowly. i | i | wetness.
] 1 1 ] |
] 1 1 1 |
[ iSevere: iSevere |Severe: {Severe: | Poor:
Morocco | wetness, | seepage, { seepage, | seepage, | too sandy,
{ poor filter. | wetness. \ too sandy, | wetness. | wetness,
| ! ! wetness. 1 | seepage
] 1 1 ) ]
1 ] ] ] ]
MUA---cecccmme e 1Severe: {Severe {Severe: |Severe: {Poor:
Mundelein } wetness, | wetness. | wetness, | wetness. | too sandy,
| percs slowly. | | too sandy. | | wetness.
i 1 1 ] ]
] t ) | 1
R iSevere: |Severe |Severe: iSevere: \Poor:
Muskego | percs slowly, | seepage, | excess humus, | seepage, ! hard to pack,
i ponding. | excess humus, | ponding. ! ponding. ! ponding.
i | ponding. i !
i i } ) i
OaA-ecmmmce e {Severe: iSevere |Severe: |Severe: {Poor:
Oakville | wetness, | seepage, | seepage, | seepage, | seepage,
{ poor filter. | wetness | wetness, | wetness. i too sandy.
i ] ! too sandy. { !
[] (] 1 1 1
1 I I 1 1
O0CBemmccmmccccmmae \Moderate: {Moderate IModerate: 1Slight-mmemae-- \Fair
Octagon | percs slowly. | seepage, { too clayey. | { too clayey.
] ] 1 ] ]
| I slope | | ]
] 1 1 b ]
] 1 1 1 ]
OcCl2~wmmmmmmccccm IModerate: iSevere: iModerate: iModerate \Fair:
Octagon ! percs slowly, ! slope ! slope, | slope. ! too clayey,
{ slope. i | too clayey. { \ slope.
| ] ) ) 1
¥ I ] I [
OgA-mcemmem e e iSevere: {Severe {Severe: {Severe: | Poor:
Odell | wetness, | wetness. | wetness. | wetness ! wetness.
| percs slowly. ! i i
1 ] 1 ] [
1 ] [ 1 )
OWAemmmecmr e e {Severe: {Moderate: 1Slight—=——=cae-= |Severe 1Good .
Owosso { percs slowly. i slope. 1 | seepage. i
[] 1 1 ] 1
] [ I 1 ]
Paeemmmmcmceme e iSevere: iSevere: |Severe }Severe \Poor:
Pella | ponding. | ponding. { ponding \ ponding. ) ponding.
) [] + (] 1
1 t | 1 [
Phemeccnmcccaccaa- |Severe: iSevere: {Severe |Severe | Poor:
Pella | ponding, | ponding. | ponding i ponding ! ponding.
! percs slowly. | i )
i { i ) |
Pt. i i i { i
i i i i |
t 1] ] ] ]
] ] ] ] 1
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TABLE 13.--SANITARY FACILITIES--Continued

i i ! T e
Soil name and H Septic tank |  Sewage lagoon | Trench | Area 1 Daily cover
map symbol H absorption | areas | sanitary | sanitary i for landfill
! fields ) | landfill ) landfill |
! ! ' | BB
i ! | ! |
R@emmecacmccccmaanaa |Severe: {Severe: {Severe: |Severe: jPoor:
Rensselaer \ ponding, | ponding. | ponding, | ponding. ! too sandy,
! peres slowly. | { too sandy. ! i ponding.
[] ] 1 1 )
t ] 1 1 [}
Rge==cmcmmccmmecaaan {Severe: |Severe: {Severe |Severe: | Poor:
Rensselaer | ponding, | seepage, | seepage, | ponding. | seepage,
! percs slowly. ! ponding. ! ponding, i ! too sandy,
i ) | too sandy i ! ponding.
] ) 1 ' 1
1 ] ] t ]
RMemeeccacccaccae———a {Severe: iSevere: {Severe: {Severe: {Poor:
Rensselaer Variant | ponding, | seepage, | seepage, | seepage, | too sandy,
| poor filter. | ponding. i ponding, { ponding. | ponding.
i i ! too sandy. ! H
] t ] 1 1
] ] ] ] t
RSArmemeccm e mme e {Moderate: iModerate: {Moderate: 1Slighteeemmacaana {Fair:
Riddles | percs slowly. | seepage. i too clayey. ! ! too clayey.
] ] t ) [
t ] ] ] 1
RSB2--=cccccmeccnaan iModerate: {Moderate: iModerate: 1Slighteccmaccmaac tFair:
Riddles ! perecs slowly. | seepage, | too clayey. | { too clayey.
! | slope. ! :
! H | i )
Y - |Severe: iSevere: {Severe: {Severe {Poor:
Seafleld ! wetness, | seepage, | seepage, | seepage, i too sandy,
| poor filter. | wetness. | wetness, | wetness. | wetness.
! i | too sandy. } !
i ' ] ! |
Sfewmccnrecccccc————— |Severe: |Severe: | Severe: iSevere: { Poor:
Seafield Variant | wetness. { wetness, | depth to rock, | seepage, | too sandy,
| | seepage. | seepage, | wetness. | wetness.
! ! | wetness. 1 !
! : | : :
SpA-mee—cemaccaemaaa {Severe: iSevere: iSevere: {Severe: | Poor:
Sparta ! poor filter. | seepage. | seepage, | seepage. | seepage,
! H | too sandy. ! ! too sandy.
| | fl ll ]
1 ] 1 ] 1
TOAmmmmc e e e me e !Severe: {Severe: {Severe: {Severe: jPoor:
Toronto | wetness, | wetness. | wetness, | wetness. | wetness.
| percs slowly. ! i ! i
] ' t 1 1
i i | ] I
VaB2ememecmcacccaaa {Severe: iSevere: {Moderate: 18lightemeemaoaao |Fair:
Varna | wetness, | wetness. | wetness, | | too clayey,
| percs slowly. i | too clayey. | | wetness.
) ) ] 1 ]
[ 1 1 ] 1
Waemmomccee e —e—— s iSevere: |Severe: |Severe |Severe: | Poor:
Watseka | wetness, | seepage, | wetness, | seepage, } too sandy,
| poor filter. | wetness. | seepage, | wetness. { wetness,
) | ! too sandy. ! | seepage.
t ] ' ) ]
1 ] 1 1 1
Wheememcecmcancm———e !Severe: {Severe: iSevere: {Severe: | Poor:
Whitaker | wetness. | seepage, { seepage, ! wetness. ! wetness.
! | wetness. | wetness. H |
{ 1 ] 1] 1
| ] I 1 I
WnB2em-ccmmmceceeae iSevere: |Severe: |Severe |Severe: {Fair:
Wingate Variant | wetness, | wetness. | wetness. | wetness. | too clayey,
! percs slowly. ! ! ) i wetness.
1 t 1 ) 1
I i 1 i I
| Y !Severe: |Severe: | Severe: |Severe: { Poor:
Wolcott | ponding. { ponding. | ponding. ! ponding. { ponding.
1 ¥ ] ] [l
H i i 3 i
L !Severe: iSevere: |Severe: |Severe: {Poor:
Wolcott { ponding. ! ponding. i depth to rock, | ponding. ! ponding.
! | i ponding. 1 H
) | Il 1 ]
i ] ] ] 1
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TABLE 14.--CONSTRUCTION MATERIALS

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"good," "fair," "poor," "probable," and "improbable." Absence of an entry indicates that the soil was

not rated]
| ] ' i
Soil name and ] Roadfill 1 Sand i Gravel i Topsoil
map symbol ! i i i
1 i i i
[] [] [ ]
1 ] | ]
| : : !
ADmmcmmmc e {Fair: {Probable-==cuecc-u= i Improbable: {Poor:
Abscota | wetness. ! | too sandy. { too sandy.
1 t ] 1
1 1 ¢ '
ANemmcm e m e {Poor: {Probable--=c----=- | Improbable: {Poor:
Ackerman | wetness. i ! too sandy. { excess humus,
) ) ) ! wetness.
] ] 1 1
] 1 1 ]
ASA, ASBe—wen——acw-- 1Go0dmmmmmm e e e |Probable-==cec—aa- i Improbable: 1Good.
Alvin i ' | too sandy. !
1 i ) 1
] ] ] 1
AUA-sccmrcmcnceen o {Fair: iImprobable: i Improbable: {Fair:
Aubbeenaubbee | wetness. { excess fines. | excess fines. | small stones.
] ) 1 [
] i 4 1
BmAeecccecccce e \Fair: 'Probable=meecer-aa- I Improbable: \Fair:
Brems | wetness. | } too sandy. ! too sandy,
i ! i | small stones.
1 ] ] t
1 ] ] 1
CAmmmmm—mmm—ec—— oo |Poor: {Improbable: {Improbable: i Poor:
Chalmers | wetness | excess fines. \ excess fines. ) wetness.
1 ) 1 1
1 1 1 1
ChB, ChCemecemacaa- 1600dmmmcmmecrccac e {Probable-~=ceeeam- {Improbable: | Poor:
Chelsea } | | too sandy. | too sandy.
) 1 1 ]
¢ ] ] 1
CKemomm———e—a—————— }Poor {Improbable: {Improbable: |Poor:
Cohoctah { wetness. ! excess fines. | excess fines. | wetness.
1 ) ] |
I ) ] [}
CNA=memmememmcemeem 'Fair: {Improbable: {Improbable: |Fair:
Conover | wetness. | excess fines. , excess fines. | area reclaim,
| i i | small stones.
) 1 ] 1
1 1 i {
CSAmmmmmm e {Fair: {Improbable: | Improbable: {Fair:
Crosier | wetness. { excess fines. i excess fines. { small stones.
1 ] ) 1
] ] [
Demmmmmmm e {Fair: iImprobable: i Improbable: {Fair:
Darroch | wetness. | excess fines. | excess fines. ! thin layer.
{ t 1 []
] ] I [
ElA-scmcsccm e {Poor: {Improbable: { Improbable: {Fair:
Elliott ! low strength. { excess fines. { excess fines. | too clayey.
1 | | 1
1 ' | ]
FOAmmmmm e LT R ittt {Improbable: }Improbable: yFair:
Foresman ! | excess fines. i excess fines. } thin layer.
1 1 1 1
1 1 ] ]
6 R et L {Poor: {Probable-—~meec-—-- i Improbable: {Poor:
Gilford | wetness. ) | too sandy. { wetness.
1 1 [] ]
1 1 I ]
(€] R {Poor: iImprobable: iImprobable: |Poor:
Gilford { wetness. | excess fines. | excess fines. | wetness.
] ] ] 1
] ] ] 1
MaA, MaB2-ce-cea--- 1Go0dmmmmcmre e i Improbable: { Improbable: {Fair:
Martinsville H | excess fines. } excess fines. { small stones.
1 [] ) t
t 1 ] I
] T ittt {Poor: |Probablee=ceeea=ax i Improbable: \Poor:
Maumee | wetness. i | too sandy. | wetness.
1 1 it I
| ] 1 ]
MOA=eem e c e 1Go0d—mmmmnce e e tImprobable: i Improbable: {Fair:
Montmorenci ! | excess fines. | excess fines. i small stones.
] 1 b ]
3 1 1 [
] e {Fair: {Probable~-eececamax i Improbable: \Poor:
Morocco | wetness. | | too sandy. | too sandy.
] 1 1 1
1 ] ] i
MUAemrmccm e {Fair: {Improbable: i Improbable: \Fair:
Mundelein | wetness. | excess fines. | excess fines. ! small stones,
| ! 1 ! thin layer.
! s ) !
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TABLE 14.--CONSTRUCTION MATERIALS--Continued

T T T T
] 1 1 ]
Soil name and i Roadfill i Sand | Gravel ! Topsoil
map symbol ! i i |
H | i i
T T T [
] ] t 1
H | i )
MWeemm——mrecccc————————— {Poor: | Improbable: tImprobable: {Poor:
Muskego | wetness | excess humus. { excess humus. ! wetness,
| i | | excess humus.
) 1 ' 1
I ( t 4
OaA--m-memme e mee 1GO0dmmmm e e em e 1Probable-----m--oou-- {Improbable: | Poor:
Oakville ! | | too sandy. ! too sandy.
! i ' ' '
(o1 - 1G00damcmmrces e i Improbable: iImprobable: {Fair:
Octagon | | excess fines. ! excess fines. ! small stones.
] 1 1 t
i ' | [
0cClemmmmmmm e e m e 1G00dmmmmmm e e i Improbable: i Improbable: iFair:
Octagon | | excess fines. | excess fines. | small stones,
i i i ! slope.
| ' d \
[0 -y |Fair: i Improbable: {Improbable: {Fair:
Odell | wetness, | excess fines,. ! excess fines. | small stones.
! low strength. | i i
1 ) 1] 1
1 ] ) ]
OWAmmmmemmcccmcc— e ———— 'Poor: iImprobable: { Improbable: |Fair:
Owosso i low strength. } excess fines. | excess fines. ! small stones.
i) ) 1 1
] 1 1 1
Pa, Phmeeceeeneecac—ax 'Poor }Improbable: jImprobable: | Poor
Pella ! low strength, { excess fines. | excess fines. | wetness.
! wetness. i 1 |
| ! ) i
Pt. i ! ) !
Pits i ' i i
i i i i
R@emmmmc—mmce—ac——m——— { Poor: i Improbable: { Improbable: | Poor:
Rensselaer | wetness. { excess fines. | excess fines. | wetness.
1 ) 1 ]
[} ] 1 1
Rgeemmme e e e {Poor: |Probable-=ea-e=caaaa- ! Improbable: {Poor
Rensselaer | wetness. | | too sandy. | wetness.
t ] 1 )
i ] ] ]
RMememecmceamm—cc————— ! Poor: i Improbable: iImprobable: ! Poor:
Rensselaer Variant | wetness | excess fines. | excess fines. { thin layer,
| i i ! wetness.
| ) ] i
RSA, RSB2=ceerme—coaaaa 1G00d=mmmmmc e {Improbable: {Improbable: {Fair:
Riddles H | excess fines. | excess fines. { small stones.
) 1 1 1
1 1 1 1
S@ummmecmmmm—m———————— 'Fair: iImprobable: {Improbable: |Fair:
Seafield | wetness. { excess fines. | excess fines. { thin layer.
] 1 4 1
] 1 i ]
Sfececcmmeccc e ——————— 'Fair: {Improbable: !Improbable: {Fair:
Seafield Variant ! area reclaim, | excess fines, | excess fines. ! thin layer.
‘ ! thin layer, i ' i
! wetness. { i i
1 1 1 1
1 ) 1 [}
SpA-mememc e e 1Go0dmmmmmmcmec e {Probable-=ecee-mcac-- ! Improbable: \Fair:
Sparta { | { too sandy. ! too sandy.
[l 1 1 1
1 ] ] 1
TOAmccmcem e mccacemaa {Fair: i Improbable: i Improbable: 1Good.
Toronto | wetness. ! excess fines. | excess fines, |
| i } i
VaBlewmeommmacacc e {Poor: {Improbable: {Improbable: {Poor:
Varna i low strength. | excess fines. | excess fines. i thin layer.
) ) 1 1
) t ] 1
S {Fair: |Probable-==ceccmcuaw- ! Improbable: |Fair:
Watseka ! wetness. 1 ! too sandy. ! too sandy.
1 b ' (]
] i I )
[ P 'Fair: iImprobable: {Improbable: iGood.
Whitaker | wetness. ! excess fines. | excess fines. 1
) 1 1 1
i ] ] ]
Ly - - R {Fair: | Improbable: | Improbable: iGood
Wingate Varilant | wetness. | excess fines. { excess fines. |
1 1 1 (]
1 ) ! ]
WO, WVeemeoommcocae = {Poor: iImprobable: {Improbable: {Poor:
Wolcott ! wetness. } excess fines. | excess fines. | wetness.
] 1 t
] ] 1

1
1
]
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TABLE 15.--WATER MANAGEMENT

[Some terms that describe restrictive soil features are defined in the Glossary.

"slight," "moderate," and "severe."

125

See text for definitions of
Absence of an entry indicates that the soil was not evaluated]

Limitations for--

Features affecting--

T T
1 ]
Soil name and | Pond T Embankments, | Aquifer-fed | i Terraces ]
map symbol 1 reservoir }  dikes, and i excavated | Drainage i and | Grassed
H areas | levees ) ponds i | diversions | waterways
1 1 ] T i i
e | | | : a
Abemcccccccc e iSevere: iSevere: |Severe: iFloods, iToo sandy, iDroughty.
Abscota | seepage. | seepage, | cutbanks cave.! cutbanks cave.| soil blowing, |
i | piping. ) ] ! wetness. !
] 1 ] i 1 1
] 1 1 ] 1 ]
ANeccccccmrcccce e iSevere: |Severe: | Severe: {Ponding, iPonding, iWetness,
Ackerman | seepage. | seepage, | slow refill, | percs slowly, | too sandy, | percs slowly.
| ! piping, ! cutbanks cave.| frost aection. | soil blowing. i
i | ponding. i | i |
] i i i i i
ASA, A3Beeceewn--- !Severe: |Severe: | Severe: iDeep to water |Soil blowing---iFavorable.
Alvin ! seepage. i piping. | no water. 1 |
1 1 ) 1 1 i
. I 1 1 1 1 ]
AUAemcccmcc e {Moderate: !Severe: {Severe: 'Frost action---|Wetness, iWetness.
Aubbeenaubbee | seepage. | wetness. ! slow refill. | | soil blowing. |
1 i 1 1 i I
1 1 1 1 ] ]
BlA-cernmcc e | Severe: i Severe: | Severe: |Cutbanks cave |Wetness, iDroughty,
Brems | seepage. | seepage, | cutbanks cave.; { too sandy, | rooting depth.
i ! piping. | i ! soil blowing. |
i 1 i i ] 1
1 ] ] I ] 1
[of: B T LT iModerate: |Severe: | Severe: i Ponding, {Pondinge-m===-- iWetness.
Chalmers | seepage. i ponding. ! slow refill. | frost action. | i
I ] I 1 ] i
] ] ) ] ] ]
ChBeceeccccccena | Severe: i Severe: | Severe: iDeep to water |Too sandy, iDroughty.
Chelsea | seepage. i piping, | no water. i ! soil blowing. |
! | seepage. ' i |
] i i i \ |
[0 o | Severe | Severe: i Severe: iDeep to water |Slope, iSlope,
Chelsea | slope, \ piping, | no water. i | too sandy, { droughty.
| seepage. | seepage. | | | soil blowing. |
1 i H ] [ ]
] 1 ] 1 ] |
[0 N et i Severe {Severe: 1Slighteereaecea- iFloods, iWetness, iWetness.
Cohoctah | seepage. i piping, | | frost action. | soil blowing.
! ! wetness, ] i !
| | | : : |
CnA-ecomcncccca~ |Moderate: {Severe: |Severe: |Percs slowly, |Erodes easily, |Wetness,
Conover | seepage. { piping, ! slow refill. | frost action. | wetness. | erodes easily.
! | wetness, ' | |
i ] i i | )
C3Ammecmmcrcccem e iSlight-ceceec=-- | Severe: {Severe: 'Frost action---j{Wetness-------- iWetness.
Crosier ! ! piping, ! slow refill. | 1 |
i | wetness, ! ! ! h
) | | ' | |
IR et iModerate | Severe: | Severe: {Frost action, |Wetness, iWetness.
Darroch | seepage. \ piping, ! slow refill, | cutbanks cave., too sandy. |
i | wetness. | cutbanks cave.| i
1 i ] ] 1 1
| ] 1 ] 1 ]
ElAccerecccccee {8lighteeececaaa |Moderate: |Severe: {Frost action---|Wetness--ec-=-e- iWetness.
Elliott | ! piping, ! no water. | | )
| | wetness. | i | i
] ] | | d i
FOAemccccccnnaaa {Moderate: iSevere: |Severe: |Deep to water |Erodes easily, {Erodes easily.
Foresman | seepage. | piping. | cutbanks cave.| { too sandy. i
) i ] ] I I
1 ] ] ] ] ]
Gfeecmmmcccaea- | Severe: i Severe: i Severe: iPonding, | Ponding, iWetness.
Gilford | seepage. | seepage, ! cutbanks cave.| frost action, | too sandy, i
i i piping, i | cutbanks cave.| soil blowing. |
| i ponding. i i ' ]
i | | ! | |
GVeemmmmcceeme e i Severe: |Severe: iModerate: 'Frost action, |Ponding, iWetness.
Gilford | seepage. \ piping, | depth to rock.| ponding. ! soil blowing. |
i | ponding. ! ] !
| i | ' | i
S e iModerate: i Severe: |Severe: !Deep to water |Erodes easily {Erodes easily.
Martinsville | seepage. | thin layer. | no water. i i i
1 1 i i ] {
] 1 ] t 1 ]
MaB2ecccmcucuaaa |Moderate: {Severe: |Severe: {Deep to water |[Erodes easily {Erodes easily.
Martinsville seepage, | thin layer. | no water. | i
1 1 1 I ]
; | | E i

1
1
| slope.
]
'
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TABLE 15.--WATER MANAGEMENT--Continued
] Limitations for-- | Features affecting--
Soil name and | Pond 1 Embankments, | Aquifer-fed | H Terraces 1
map Symbol i reservoir { dikes, and H excavated i Drainage ' and i Grassed
| areas } levees | ponds | { diversions | waterways
1 T i 1 T T
! : E E i i
MDoeemecrc e cccae |Severe |Severe: }Severe: |Ponding, {Ponding, {Wetness,
Maumee | Seepage. | seepage, ! cutbanks cave.| cutbanks cave.|, too sandy, { droughty.
! | piping, ! ! | soil blowing. |
! ! ponding. { i i i
| | | | i i
MOAmmeccrm e 1Slight-esececeaa |Severe: | Severe: {Deep to water |Favorable------ {Rooting depth.
Montmorenci i | piping. i slow refill. | 1 i
\ 1] 1] 1 i 1
i | ] ] ] 1
MPeeeaew —ee————— iSevere: |Severe: iSevere | Cutbanks cave |Wetness, iWetness,
Morocco | seepage. | seepage, | cutbanks cave.| { too sandy, { droughty.
] i piping, i i | soil blowing. |
] | wetness. ; ! i |
| \ \ \ | |
MUAwcomccemccee e |Moderate: |Severe: | Severe: {Frost action, |Erodes easily, {Wetness,
Mundelein | seepage. | seepage, | slow refill, | cutbanks cave.| wetness, | erodes easily.
| { piping, | cutbanks cave.| i too sandy. i
i | wetness, ] ! = i
] i ) | ] ]
MWemmcomcmmmam e |Severe: i Severe: iSevere: {Percs slowly, |Ponding, {Wetness,
Muskego | Seepage. { excess humus, | slow refill. | subsides, | soil blowing, | percs slowly.
] | ponding. | | ponding. | percs slowly. |
1 1 1 ] ] 4
' I I ] ] 1
[0 T} . !Severe: !Severe: i Severe: {Deep to water |Too sandy, iDroughty.
Qakville | seepage. | seepage, | cutbanks cave.| { soil blowing. |
! ! piping. | ! ]
| | | | | ]
[01<) - |Moderate: |Severe: \Severe: {Deep to water |Favorable~----- {Rooting depth.
Octagon { seepage, i thin layer. { no water, | ' !
| slope. ! | i ' i
{ \ ] ) ) |
0CC2lecomomcmacm !Severe: |Severe: |Severe: |Deep to water [Slope-cecececeaas {Slope,
Octagon { slope. { thin layer. | no water. | 1 { rooting depth.
1 1 ] 1 ] )
I 1 1 [} I 1
(072 V. 1Slighteccwameoao !Severe: | Severe: {Frost action--~|Wetness, {Wetness,
Odell i \ piping, | slow refill. | | erodes easily.| erodes easily.
i i wetness. | | ! )
| i | i i |
(017 P iSevere: | Severe: i Severe: {Deep to water |Soil blowing---}Erodes easily.
Owosso | seepage. ! piping. | no water. | i |
1 { 4 t ] 1
1 ] t ] | ]
| T |Moderate: | Severe: {Severe: iFrost action---|Ponding---eec-o {Wetness.
Pella { seepage. { ponding. | slow refill, | i i
1 ] ] 4 ] )
] 1 I 1 I t
- P 1Slight-eceeeeaa- iSevere: i Severe { Ponding, jPonding---««---|Wetness.
Pella i | ponding. { slow refill. | frost action. | i
] 1 1 ] 1 ]
] 1 1 ] ] ]
Pt. i d ) | ] |
Pits | i ] i ] |
' ! | | i !
RE@mceccceccc e {Moderate: iSevere |Severe: {Ponding, {Ponding, {Wetness,
Rensselaer | seepage. i piping, | slow refill, | percs slowly, | too sandy. { percs slowly.
| | ponding. | cutbanks cave.| frost action. | i
1 \ 1] 1 1 i
1 1 1 1 ]
RE—-mmmmmmmmmem e {Moderate: |Severe i Severe: | Ponding, {Erodes easily, |Wetness,
Rensselaer | seepage. { seepage, i slow refill, | percs slowly, | ponding, | erodes easily,
! i ponding, | cutbanks cave.| frost action. | too sandy. | percs slowly.
[ 1 i i ¥ ]
| { piping. | i i
' | | i | i
3 P . i Severe: i Severe: {Severe: {Ponding, {Erodes easily, |Wetness,
Rensselaer | seepage. | piping, i slow refill, | percs slowly, | ponding, | erodes easily,
Variant i { ponding. | cutbanks cave.| frost action. | too sandy. | percs slowly.
1 ] I 1 1 i
[l ] ] ] ] ]
RSAmmeecemm e iModerate: 1Slighteeeacecaa |Severe: {Deep to water |Favorable~e---- {Favorable,
Riddles | seepage. } | no water, | i i
1 ) 1 ! 1 1
I ] 1 1 1 ]
RSB2-cmccccccacaa iModerate: 1Slightececunceaa i Severe: {Deep to water |Favorable------ {Favorable.
Riddles seepage, H no water. i !
] ] 1
| | i
] I t

1
1
{ slope.
]
1

I
i
1
I
1
|
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TABLE 15.~--WATER MANAGEMENT--Continued

depth to rock.

i Limitations for-- | Features affecting--
Soil name and | Pond | Embankments, | Aquifer-fed | 17 Terraces H
map symbol \ reservoir i dikes, and i excavated | Drainage i and i Grassed
| areas i levees | ponds i i diversions | waterways
} } I ] i 1
: | : | : |
Seecerc e iSevere: |Severe: | Severe: {Frost action, |Wetness, iWetness.
Seafield | Seepage. | sSeepage, { cutbanks cave.} cutbanks cave.| too sandy, H
i { piping, i i | soil blowing. |
i { wetness. i | | H
| : | : | :
Sfeacaccccccr e | Severe: i Severe: tSevere: |Frost action, |Wetness, iWetness.
Seafield Variant | seepage. | seepage, | cutbanks cave.| cutbanks cave.| too sandy, i
' ! piping, | d | soil blowing. !
1 | wetness. | i i |
] i i | i ]
SpA-ccm e | Severe: iSevere: | Severe: iDeep to water |Too sandy, iDroughty.
Sparta | seepage. | seepage, i no water. H i soil blowing. |
{ | piping. | ] ] i
i i i | | i
ToA-cccmcccccnaeee {Moderate: i Severe: iSevere: ‘ {Frost action---jWetness--w——--- iWetness.
Toronto | seepage. { wetness. i slow refill. | ) !
] 1 1 ] ] 1
1 ] ] 1 1 1
VaB2-cccmcccecccem {Moderate: iModerate: | Severe: |Deep to water |{Percs slowly---|Percs slowly.
Varna | slope. ! piping. | no water, 1 1 i
) 1 1 1 § {
) ] 1 ] ] ]
Wamwmeccmcrr e cee e | Severe: |Severe: | Severe: iCutbanks cave |Wetness, iWetness,
Watseka | seepage. i piping, | cutbanks cave.| | too sandy, | droughty.
H | seepage, i ! { soil blowing. |
| | wetness. ' ] ] i
] ] | i i |
Whecemcmme e e | Moderate: |Severe: |Moderate: {Frost action---}Erodes easily, |Wetness,
Whitaker | seepage. | wetness, { slow refill, | | wetness. | erodes easily.
i i \ cutbanks cave.| i |
] 1 ] I 1 ]
] ( 1 1 ] ]
WnNB2eccocmcmcceaaa {Moderate: iModerate: iSevere: {Frost action, |Erodes easily, |Erodes easily.
Wingate Variant | seepage, { thin layer, i slow refill. | slope. | wetness. H
| slope. | wetness. } i i i
i i i i 1 )
] ] | 1 i I
[ {Moderate: |Severe: iModerate: {Ponding, |Erodes easily, |Wetness,
Wolcott | seepage. | ponding. i slow refill. | frost action. | ponding. { erodes easily.
1 1 ] 1 ] i
} t ] [} ] I
A meemmemeene iModerate: {Severe: iModerate: iPonding, iErodes easily, {Wetness,
Wolcott seepage, { ponding. | slow refill, | frost action. | ponding. erodes easily.
1 1 ] i
i i i H
[} L [ !

1
1
{ depth to rock.
i
[}
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TABLE 16.--ENGINEERING INDEX PROPERTIES

Absence of an entry indicates that data were not estimated]

{The symbol < means less than; > means more than.
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TABLE 16.~-ENGINEERING INDEX PROPERTIES--Continued

Classiflcation

Percentage passing
sieve number--

USDA texture

Soil name and

Depth

Unified

e e —— ]

map sSymbol

nowmn o w0 o 0 (=) =} o No nowmn o n O
—aN — -0 N — - — © — © ' —N o o [Ta} —ne— n N NN 1
[ | [ ) (K] 1 ( I o J ] 1 o ] [ [ [ - ] i ' [
nown n O~ nwn n N e o= o oo 1 To0 N =T o = NN o= "N o [
—— — — — = = = — = - =
nwno oa no [=] [=] 0NN O noo o o
P MmN o T = N o nn o \ n ™ ] Mmoo TN o o© Mmunm o 0NN 0N [
3] V1LE oo [l ] [ ™ o 1 ] o t | (] [ m o [ ] [ (]
ol nown v 0O wnmn v voon ] voomn 1 NO O v v ooV nno v i o Vv [
ﬁ ™M [3a Y22 WY} N — ~— Ny ™ Mmooy m ™M
oo
ono un QO W oo n 0" N O won oo ©o o o wn ownn nn n N N
oNt-0  © —— O (=) © T o N F ™ 1 o O 0 N oo M (S S A [
[ [ [N ] [ 1 \ ] 1 | ] ' (B 1 | 1 ) [ (K] i 1 | [
0O In own o oo n n O 9 ™m 0w o | oo o o 0w m onNo on " n o [
i ot ™ @~ b~ - ™ MmN a R v ™ = ~—omnm o © =
o o oo o oo o o o o
omno o oo o oo (=] o o o o o oo o wn n o ounn  nwn o o© ©
—o— o - - - — o © i~ w0 ® o~ ' -~ ©® O ~ B~ — O o - - o ()
o | 1 | [ [ 1 1 t i ] | [ ' ] 1 ' [ 1) ' t [ 1
omno noe o oo 1) n n © 0 n 1 on O o o u owntnn no n n o (I
WOy - o o o &~ O N - O N WO O ®© n o™ A~ vV o o WO
oo o o o © o o co o o o o o o ©
oo o o o o o o oo © o o wn no o o o o
ejoNe] o — - — [eNe] (=] — -~ — — - ] —— — — — o O VO O — — — - [}
oo o [N 1 oo [=) 1 ] ] 1 ) 1 [ K ' ] | o1y o 1 ] 1 [
- - nwn N - — — o O wn o o ' oo O v o n ~—0o0 —O n n o (]
oy Oy o © [S = Aoy Oy © [ o =) o o
o0 o o o © o o (=3 o o o o o o
oo o o o o o o o o o owmn o o o
OO O o — - — (o N el o — - ~— — — ] [ Nes) (=) — — - O —h [=No) — — — 1
ooco o [ ] oo o ' ] ] ] i ' oo o© i ] \ o1 0o [l ' 1 [
——e w0wmn N - — w O O n o 1 —~—— - 0N won NN — - n N o [
f oy o A O > o = o © oo o O O
- " 0 \ ™
ol cooc o o ) oo o o o o o o ] oo o o o © oo 1 oo o o o oo
0. o o 1 o
(o R - b~ O~ OO \O -0 v o =
' [ 1) [ 1) - [ [ [ [
< < < < < <t o= ] < <t - - -~ T e -
Ed t Ed ] = E: - I = 1
- - -~ - - -~ - ] ~e— O\ 1 i -~ - 1= N 1 onoy - a - I~ b~ - ~\O
TOO = OO O E Ve = = S O N Y o T N Nt~ 1 TOIF NN T i~ N @
[ [ [ [ 1 [ [ [ | < < [ [ [ b | <t @<t [ DR I << ) << D
Lttt << ot < <t < < @ < < < @ <t < < <t < < < < < <
- -1 -
1 I — (SR &) - -4 = -l w3 [& -2
= =1 = 2] = [ (2] = = [N 2]
[ [ [ [ - - - - - [ -~ - 1 ( 1 [ [ -
| N7 - 3 = 3 [SESASHSN N VLU I [ e S N - a A = =0 |
(& [$] (&) [&] n = Sssax.yss NN o = [720- >0 /] [’2] (2] (& (&} 0w 72} o
- [ \ | | 1 [ -
- -3 - - ,L 'M ’M -0, ’M ,M - - - ’LM - YM - - - - ,L -
] (SR &) — T o | -1 3 (SRS} TNENIN ENEZ N [ = (RSN, = o vy U . e | == - o | O = +» X
OO 0 (ST ) (SR ¥) " o N N L " o vl LLL 1N F O w0 ao
N t (- [} > - . ) e [ 1 | <
] > (L) - I >0 - ~ET I > TE ) 1t [ t - ¥
VET © t—~ E [ €c E E®c £ £ 19 C©c OO T = [ [ t E —~
1oc oo 1+ @© 10 @© S ®©®O® ] « 14 @OSs - [~ ] (I ] @ ~ © ©
10® A E Im O tdm Owm o oM ® o o© = 0NA©E [ S [ [ ] o —o — ©
1D @ ] — [ —~ —~ o~ - (/] N ®© ] [ [ I A oc 5
) O [ . ] -~ @ - > - © ] + ~ =~ O > [ o 1 o R
|9 ~ETAH I >»E >E I\ ~EE>CTD > SO u L ) it ~EEETH o E [ [ 1 > E QW -1
EAE® O E®TCC® EECOU~E © ®©CC T TV L+ EEGTCCO c @ FE )V TO E ©a@o © O
G- WO--A0O0 @B~HO0HO0 TWEBOOLW® € ~HOwm c c V¥ ®GTOOOHP - O 1@ < c @ ~HO0--O0 € c
ONOH&P O0~HOUOH OO0rAHGT O T onn © © £ O OO0H—A—%~ G~ t ot @ @ O O~ o
e —~ — n > n n ®Mm PO - . =] o n — -t [ ]
-~ =P o Sy Dy D 2 S5 E O O > © 5. Yol ] > - [} [ mP PO ED HO
PERO OGS PLATPAT P 50CO0COOC © TCE ¢ O 0T PHOT OO g ©EC E>E 00 P PACCE L&
OO~ @ AdAA—Ad @A C O e S-a ST TO AHOAHACSH RO T S © TOm <c A HHA$. 006 Qo
HOHOP N HAHOHO HAHOOAAK A B4 O - A £L0 SO0 0L o aw O O e - HABnPLP~HN ©O
NA0  n nwn  wn n o I B A L e D no nnown JE OO [T 7 I ) n o
o~ O n O o o T v o [~ Y no o O o O X% =d o n o o 0 O
——m o oam w - v=3 - m o - = L S =1 — O —NO OV - ™M O Ao
= [ ) [ ] [ 1 [ ] \ ] [ [ ] ] ] ] [ [ 1 | 1 )
Hl o0 — oo N om = o T o o = o o o o o oMoy oo (=TT S -} O ©
—— ™ ™ — [ - ™ — - o = — — o - ™ o
] ] ] ] ' \ | | 1 ] ]
| ] ] ] ] 1 | ] | ] ]
1 ] | 1 1 ] ] [} 1 1 \
i i \ 1 1 [l ) ] ] ' ]
] 1 1 t ] 1o | ] ] ] ]
| ] [ ] ] V4 ] [ ] ] t
] | ] ] 1 e 1 1o ] 1 ]
] ] ] i \ B 1 1 c 1 (K] ]
1 ] [ | 1 a > 1 1o | [ ]
(] [} | @© (-] 1o mn ] [ [e) t o (o)
(] [ [IR=] [ t s © < Vo Vo t o [} I w
1 0 Vo I n t o [ = V@ '\ E ' O Vo [
S Voo t o b (K™ + V E (L] 1 0 (k-] [
[ Vo= bos (] Vo~ -5, (=1 (= [ I c (]
i @ < — < O t -~ § < 1 © < O [} < 3 (=]
[olal — O “—~“ O > O o = Q= (o]~ L4 3= e 34
[a) (&3] x, [&] (&) = = = = = =



Soil survey

130

TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued
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Percentage passing
sieve number--

Classification

TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued

USDA texture

{Depth}
1
i

White County, Indiana
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Soil survey

Entries
Absence of an

profile.

Entries under "Erosion factors--T" apply to the entire

under "Wind erodibility group" and "Organic matter" apply only to the surface layer.

TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS
entry indicates that data were not available or were not estimated]

[The symbol > means more than,
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued

White County, Indiana
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White County, Indiana

TABLE 18.--SOIL AND WATER FEATURES

The

Absence of an entry indicates that the feature is not a concern or that data were not

symbol > means more than.

{"Flooding" and "water table"™ and terms such as "occasional,™ "brief," "apparent," and "perched" are explained in the text.
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TABLE 18.--SOIL AND WATER FEATURES--Continued

1 i Flooding i ngh water table 1 Bedrock i 1 _Risk of corrosion
Soil name and iHydro-| i i H i 1 i |Potential} i
map symbol i logic} Frequency | Duration |Months | Depth | Xind iMonths i Depth |Hardness| frost |Uncoated iConcrete
jgroup | } } i } ; ; i i action | steel |
i i i H y Ft i i ] In i : 1 i
i i i i i i i i - i i i i
TOArc e e i C iNone—cceaa-- | - S i1.0-3.0{Apparent{Jan-Apr|{ >60 i -— {High——wc- iHigh——owoo {High.
Toronto H [ i i i i ] i ] i ] i
i ] i i i i i | i i i [
VaB2-cmmmmceeamee iC iNone-=--au-- ! -— F— i3.0-6.0{Perched {Mar-May| >60 jo-—- iHigh-——-- iModerate |Moderate.
Varna { 1 i i ! i i 1 i : ! i
i i i i i i i i [ i } i
| ! B INone————ceuo | — N 11.0-3. O'Apparent Feb-Mayi{ >60 | -—— iModerate |LowW—-==-eo yHigh.
Watseka i } i ] } i } ) } i } !
] ] i i i i i i i i i i
Wheemmccomme e i C iNoneeeemacao ' -— |- 11.0-3.0! Apparent'Jan Apri >60 |--- iHigh--—-- iHigh---—- iModerate.
Whitaker i i i i i ] | ] i ] i )
i ! i i i i i i i i i i
WNB2ecmcmmmeeeeel i B INone~meecoaao ; —— | -—- {2.0-3.0} Apparent‘Jan Apri >60 i --- iHigh----- iHigh---~- iModerate.
Wingate Variant | | | i ! i i i i i i |
} } } } i i i ! i ! ! H
Wol oo } B/D |None-———c—_ ! - - t+.5-1.01 Apparent'Dec May! >60 p —-- {Higheao—— {High-——~- iLow.
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* In the "High water
the surface of the soil.

table--Depth" column, a

The first numeral 1n the ran

numeral indicates the depth below the surface.

plus sign preceding the range in depth indicates
ge indicates how high the water table rises above the surface.

that the water table is above
The second
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138 Soil survey
TABLE 19.--CLASSIFICATION OF THE SOILS
I
Soil name } Family or higher taxonomic class
1
i
]
AbsScotameccmccccc e cce e } Mixed, mesic Typic Udipsamments
Ackerman---ceccccccaccccnaa | Sandy, mixed, mesic Histic Humaquepts
Alvineeecccmrccccccccceee { Coarse-loamy, mixed, mesic Typic Hapludalfs
Aubbeenaubbeeececcrmecauanaa { Fine-loamy, mixed, mesic Aeric Ochraqualfs
#BremsSem---mccccccccc e | Mixed, mesic Aquic Udipsamments
Chalmers--—-eeccccccccmcacaa { Fine-silty, mixed, mesic Typic Haplaquolls
Chelsea----ccccccccccnnaaa { Mixed, mesic Alfic Udipsamments
Cohoctahewccccrececcmaaaaa | Coarse-loamy, mixed, mesic Fluvaquentic Haplaquolls
CoNovVeremceccccccccccceeae | Fine-loamy, mixed, mesic Udollic Ochraqualfs
Crosier--cccamecccccncccn" | Fine-loamy, mixed, mesic Aeric Ochraqualfs
#Darroch-ceecccccaccccaaaa. { Fine-loamy, mixed, mesic Aquic Argiudolls
Elliotteeewcccrcccccccaea { Fine, illitic, mesic Aquiec Argiudolls
¥Foresmaneeceseeccecccccanan i Fine-loamy, mixed, mesic Typic Argiudolls
¥Gilfordememrcccomcumancean { Coarse-loamy, mixed, mesic Typic Haplaquolls
Martinsville-ecccccccnmaaa { Fine-loamy, mixed, mesic Typic Hapludalfs
Maume@memccceccomcccaccnae | Sandy, mixed, mesic Typlc Haplaquolls
Montmorencieeeecccmccaaaaa { Fine-loamy, mixed, mesic Aquollic Hapludalfs
#MOroCCO=ecmem e { Mixed, mesic Aquic Udipsamments
Mundelein Fine-silty, mixed, mesic Aquic Argiudolls
Muskego Coprogenous, euic, mesic Limnic Medisaprists
Oakville Mixed, mesic Typic Udipsamments
Octagon Fine-loamy, mixed, mesic Mollic Hapludalfs
Odell Fine-loamy, mixed, mesiec Aquic Argiudolls
Owosso Fine-loamy, mixed, mesic Typic Hapludalfs
Pella Fine-silty, mixed, mesic Typic Haplaquolls
Rensselaer Fine-loamy, mixed, mesic Typic Argiaquolls
Rensselaer Variant Fine loamy over sandy or sandy skeletal, mixed, mesic Typic Argiaquolls
Riddles Fine-loamy, mixed, mesic Typic Hapludalfs
Seafield Coarse-loamy, mixed, mesic Udolliec Ochraqualfs
Seafield Variant Coarse-loamy, mixed, mesic Aquollic Hapludalfs
Sparta-eeccececccecccccacnaaa { Sandy, mixed, mesic Entic Hapludolls
Toronto=-eccercceccccncacn" { Fine-silty, mixed, mesic Udolliec Ochraqualfs
Varna---ccceccencrrcccenaa i Fine, 1llitic, mesic Typiec Argiudolls
Watseka----ece-eececcacaaao-| Sandy, mixed, mesic Aquic Hapludolls
Whitaker--cececoccacccacaaa { Fine-loamy, mixed, mesic Aeric Ochraqualfs
Wingate Varianteeeceececcaaa { Fine silty, mixed, mesic Aquollic Hapludalfs
Wolecottemmmmmmccccccc e | Fine~loamy, mixed, mesic Typic Haplaquolls

* The soil is a taxadjunct to the series.

See text for description of those characteristics of the soil

that are outside the range of the series.
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