United States Department of Agriculture SOIL SURVEY OF
Soil Canservation Service

b Starke County

Agricultural Experiment Station and the %
Indiana Department of Natural Resources I d
Seil and Water Conservation Committee n Iana

o R i A o SR TR A,
o - 4 : N . g g it
Y Lk I AT
‘f et 31 ik A AT L T Her™
-4 . |' .’ Hjn--.;_ 5 I BT IR
. 5 $ SN b & ot e e LAY
B ® ;,1 y - .
- - . 'ﬂ!l' b -.'.-"':cq
v ;"‘ = ok
e - g A
o . .- X e
} : i “;‘u.
\ G
y LY r
E
E 0.
4 3
.-::*,J
K ‘*n'
£y
|4
[y .
“"'.lill By
3 -
b“\.‘_"
Ty .’fht

‘tf_l";'i?;\- I.i':fl..'...-—-—-u..
IS

o =

\r"

LY

\



1.

Loca

ate your area of interest on
the {

Yl{the
last page of this publication),

BEET T AN geaETE

2 ———

3.

on the map sheet.

Locate your area of interest

4.

List the map unit symbols

that are in your area

HOW TO USE

I

| A

-

2,

I

Nate the number of the map

sheet and turn io that sheet.

27C

o/

1488

Symbols

27C

56B
131B
134A

148B
,./><

151C
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Consult for parts of the publication that will meet your specific needs.
This survey contains useful information for farmers or ranchers, foresters or

7 . agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers: for conservationists, recreationists, teachers, or students;

for spec'ialists in wildlife management, waste disposal, or pollution control.



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.

Major fieldwork for this soil survey was performed in the period 1976-1979.
Soil names and descriptions were approved in 1979. Unless otherwise
indicated, statements in this publication refer to conditions in the survey area in
1979. This survey was made cooperatively by the Soil Conservation Service;
Purdue University Agricultural Experiment Station; and the Soil and Water
Conservation Committee, Indiana Department of Natural Resources. It is part of
the technical assistance furnished to the Starke County Soil and Water
Conservation District. Financial assistance was made available by the Starke
County Board of Commissioners.

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.

Picnic area on Algansee soils along the Yellow River.
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foreword

This soil survey contains information that can be used in land-planning
programs in Starke County, Indiana. The first soil survey of Starke County was
made in 1915 {4). This survey updates that first survey and provides additional
information and larger maps that show the soils in greater detail. It contains
predictions of soil behavior for selected land uses. This 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 affact 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.

follet 4 Edlloor..

Robert L. Eddleman
State Conservationist
Soil Conservation Service
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soil survey of

Starke County, Indiana

By James R. Barnes, Soil Conservation Service

Fieldwork by James R. Barnes, Soil Conservation Service, and
Jerry W. Heltsley, Indiana Department of Natural Resources,

Soil and Water Conser\{ation Committee

United States Department of Agriculture, Soil Conservation Service,

in cooperation with the

Purdue University Agricultural Experiment Station and the

Indiana Department of Natural Resources,
Soil and Water Conservation Committee

Starke County is in northwestern Indiana. It has an
area of 313 square miles, or 200,320 acres. Knox is the
county seat and is in the central part of the county.

Farming is the main occupation in the county. About
80 percent of the county is cropland (70). Corn,
soybeans, small grain, and hay are the principal crops.
Specialty crops include mint, vegetables, strawberries,
and blueberries. Raising livestock is an important farm
enterprise. There are also several nurseries in the
county. Most of the county has poor natural drainage
and needs artificial drainage.

Grain is marketed mostly through local elevators.
Livestock are marketed in neighboring counties.

Urban development is extending into most rurai areas
east of the Kankakee River flood plain. A large number
of Starke County residents work in the steel mills in
northwestern Indiana. Many residents are also employed
in local industry.

general nature of the county

When the early missionaries, traders, and trappers
came to the area that is now Starke County, they found
it inhabited by the Potawatomi Indians. The first

permanent settlement was made about 1840 near Ober.
The county was organized by an act of the Legislature in
1844, but organization was not made effective until
1850.

The paragraphs that follow describe the features of
Starke Gounty that affect soil use. These include relief,
water supply, climate, transportation facilities, and trends
in population and land use.

relief

Starke County lies mainly on a flat plain dissected by
the Yellow River and numerous drainageways. It is a
nearly level and gently sloping outwash plain with
intermittent steeper ridges. Nearly level flood plains are
along the various rivers and major drainageways. Nearly
level to moderately sloping lateral moraines are in the
southeastern part of the county. Small to large, nearly
level areas of organic (muck) soils are scattered
throughout the county.

The elevation ranges from about 780 feet above sea
level in the southeastern part to about 660 fest above
gea level in the southwestern part (8).



water supply

Ground water is the main source of water in Starke
County, and thers is an adequate supply in most areas.
The principal sources are sand and gravel deposits;
sand and gravel deposits intermixed with glacial till;
shale of Upper Devonian age; and limestone and
dolomite of Middle Devonian age (6,9). The bedrock
formations are 50 to as much as 200 feet below the
surface (6).

climate

The National Climatic Center, Asheville, North Carclina, helped
prepare this section.

Starke County is cold in winter but quite hot in
summer. Winter precipitation, frequently snow, results in
a good accumulation of soil moisture by spring and
minimizes drought during summer on some soils.

gives data on temperature and precipitation
for the survey area as ret Plymouth, Indiana, in
the period 1951 to 1974. shows probable dates
of the first freeze in fall and the last freeze in spring.
provides data on length of the growing season.

In winter the average temperature is 27 degrees F,
and the average daily minimum temperature is 19
degrees. The lowest temperature on record, which
occurred at Plymouth on January 28, 1963, is minus 24
degrees. In summer the average temperature is 72
degrees, and the average daily maximum temperature is
85 degrees. The highest recorded temperature, which
occurred on June 20, 1953, is 109 degree

Growing degree days are shown i 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
fail.

Rainfall is usually adequate for all crops in most of the
county, but brief droughts occur nearly every year in the
upland sandy soils that have low available water
capacities. The total annual precipitation is more than 36
inches. Of this, 22 inches, or 60 percent, usually falls in
April through September, which includes the growing
season for most crops. In 2 years out of 10, the rainfail
in April through September is less than 19 inches. The
heaviest 1-day rainfall during the period of record was
4.37 inches at Plymouth on October 3, 1954.
Thunderstorms occur on about 43 days each year, and
most occur in summer.

Average seasonal snowfall is 36 inches. The greatest
snow depth at any one time during the period of record
was 19 inches. On an average of 23 days, at least 1 inch
of snow is on the ground. The number of such days
varies greatly from year to year.

Soil survey

The average relative humidity in midafternoon is about
60 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 40 percent in winter,
The prevailing wind is from the south-southwest.
Average windspeed is highest, 12 miles per hour, in
spring.

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

transportation facilities

Thereg are about 38 miles of federal highways and 70
miles of state highways that cross the county in all
directions. In addition there are about 875 miles of
county roads, most of them paved.

The Starke County Airport is located about 2 miles
northwest of Knox. It is used by small private aircraft.
Several small airstrips are located throughout the county.

Six railroad lines cross the county.

trends in population and land use

Starke County has a population of about 22,000 and a
population density of about 70 persons per square mile.
Population is expected to be over 33,000 by the year
2000 (3).

About 12 percent of the county is urban and
residential land, and the remaining 88 percent is
agricultural land and woodland. During the period of
1967 to 1974, cropland decreased from about 66
percent to about 60 percent of the county.

Most of the residential development in the county,
excluding the areas within the cities and towns, is
occurring southwest of Knox, east of Knox, northeast of
North Judson, and around Bass and Koontz Lakes.
Urban expansion is expected to continue at a moderate
rate.

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 prefile is the sequence of natural layers, or horizens, 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
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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 soit 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.

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 iaboratory 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.






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, or association,
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
selacting 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 usesshows the extent
of the map units shown on the general soil map. It lists
the potential of each, in relaticn 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 imitations. 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 cuitivated farm crops,
specially crops, woodland, urban uses, and recreation
areas. Cultivated farm crops are those grown extensively
in the survey area. Specialty crops are the vegetabies
and fruits that generally require intensive management.
Woodland refers to areas of native or introduced trees.
Urban uses include residential, commercial, and
industrial developments. Intensive recreation areas are
campsites, picnic areas, ballfields, and other areas that
are subject to heavy foot traffic. Extensive recreation
areas are those used for nature study and as wilderness.

soil descriptions

The names, descriptions, and delineations of soils on
the general soill map of this county do not always agree
or join fully with those of adjoining counties published at
an earlier date. This difference is a result of 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 map units of
adjoining surveys. In this county or in adjacent counties
soma map units are too small to be delineated.

1. Maumee-Gilford-Watseka association

Nearly level, very poorly drained and somewhat poorly
drained soils formed in sandy deposits on outwash plains

This map unit consists of sails in broad flat areas that
have few hreaks in slop

This unit covers about 37 percent of the county. It is
about 33 percent Maumee soils, 14 percent Gilford soils,
14 percent Watseka soils, and 39 percent soils of minor
extent.

Maumee and Gilford soils are very poorly drained and
are in broad, low lying areas and in depressional areas.
Maumee soils have a black, sand surface layer. The
subsurface layer is very dark grayish brown sand. The
underlying material is dark gray, dark grayish brown,
grayish brown, and brown sand.

Gilford soils have a black, sandy loam surface layer
and subsurface layer. The subsoil is dark gray and dark
grayish brown sandy loam.

Watseka soils are somewhat poorly drained and are in
broad, low lying areas; on low rises; and in depressional
areas. They have very dark brown, loamy sand surface
and subsurface layers. The subsoil is dark grayish brown
and brown sand.

The minor soils are the somewhat poorly drained
Morocco soils on slightly higher rises; the moderately
well drained Brems soils and excessively drained and
moderately well drained Plainfield soils on the highest
ridges and knolls; the very poorly drained Newton and
Maumee Variant soils in slightly lower areas; and the
very poorly drained Adrian and Houghton soils in
depressional areas.

This unit is used mainly for cultivated crops. Corn,
soybeans, and small grain are the major crops. Most of
the acreage has been drained. Some small areas are
used for pasture. The potential is fair for cultivated
crops, and the trend has been to continue growing
cultivated crops. Ponding, wetness, droughtiness, soil
blowing, and susceptibility to frost are the main
limitations.
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—Typical area of Maumee, Gillord, and Watseka soils.

This unit is generally unsuited to building sites, local
roads and streets, and sanitary facilities. Wetness,
ponding, poor filtering qualities, and frost action are the
main limitations.

2. Houghton-Adrian association

Nearly fevel, very poorly drained soils formed in organic
deposits on outwash plains, lake plains, and end
moraines

This map unit consists of soils in broad, depressional
areas. They are typically in the lowest part of the
landscape.

This unit covers about 4 percent of the county. It is
about 44 percent Houghton soils, 24 percent Adrian
soils, and 32 percent soils of minor extent.

Houghton and Adrian soils are in broad, low lying and
depressional areas. Houghton soils have organic
material that is black in the upper part and very dark
brown in the lower part. Adrian soils have black and very
dark brown organic material in the upper part of the
profile and gray and grayish brown sand in the lower
part.

The minor soils are the somewhat poorly drained
Watseka soils on low rises and the very poorly drained
Toto and Edwards soils which have marl in the lower
part of the profile and are similar to the Houghton and
Adrian soils in position on the landscape.

This unit is used mainly for cultivated crops and
specialty crops. Corn and mint are the major crops.
Truck crops are also grown. Most of the acreage has
been drained. The potential is fair for cultivated crops,
and the trend has been to grow more corn and mint. Soil
blowing, ponding, susceptibility to frost, wetness, and
subsiding of the muck are the main limitations.

This unit is generally unsuited to building sites, local
roads and streets, and sanitary facilities. Wetness,
ponding, poor filtering qualities, frost action, and low
strength are the main limitations.

3. Plainfield-Brems-Morocco association

Nearly level to strongly sloping, excessively drained to
somewhat poorly drained soils formed in sandy deposits
on outwash plains

This unit consists of soils in upland areas. The
landscape is characterized by swale and swell
topography with steeper slopes on the leeward side of
ridged Tfig. 21

This unit covers about 38 percent of the county. It is
about 42 percent Plainfield soils, 17 percent Brems soils,
16 percent Morccco soils, and 25 percent soils of minor
extent.

Plainfield soils are nearly level to strongly sloping and
are excessively drained and moderately well drained.
They are in broad flat areas on low rises, on the higher
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knolls and ridges, on ridgetops, and on long side slopes.
They have a dark grayish brown, sand surface layer and
a strong brown and yellowish brown, sand subsoil.

Brems soils are nearly level, gently sloping, and
moderately well drained. They are in broad flat areas, on
low rises, and along side slopes. They have a very dark
grayish brown, sand surface layer and a strong brown
and yellowish brown, sand subsoil.

Morocco soils are nearly level and somewhat poorly
drained. They are in the lower depressional areas and on
the lower rises. They have a very dark grayish brown,
loamy sand surface layer; a brown, sand subsurface
layer; and a brownish yellow, sand subsoil.

The minor scils are the very poorly drained Maumee,
Houghton, and Adrian soils in the lowest lying and
depressional areas; the somewhat excessively drained
Coloma soils and the well drained Ormas soils in
landscape positions similar to the Plainfield soils; and the
somewhat poorly drained Ormas Variant and Watseka
soils in slightly lower areas. Qrmas Variant soils and
Ormas soils have a continuous sandy loam layer within
40 inches of the surface, and Watseka soils have a dark
surface layer.

This unit is used mainly for cultivated crops oris in
woodland. Corn, soybeans, and small grain are the major
crops. Many small areas are used for hay, pasture, or
urban development. This unit is generally unsuited to
cultivated crops. Scil blowing and droughtiness are the
main limitations. In recent years the trend has been
towards nursery crops, hay, pasture, and urban

development. Soil blowing, droughtiness, slope, and
wetness in some areas are the main limitations.

This unit has fair potential for woodland. Droughtiness
is the main limitation. The potential is fair for building
sites, local roads and streets, and sanitary facilities.
Slope, poor filtering qualities, wetness, and frost action in
some areas are the main limitations.

4. Craigmile-Suman association

Nearly level, very poorly drained soils formed i loamy
and sifty sediment over sandy deposits on flood plains

This map unit consists of seils on bottom lands of
major rivers. It is characterized by low relief and very
little break in slope.

This unit covers about 4 percent of the county. It is
about 43 percent Craigmile soils, 27 percent Suman
soils, and 30 percent soils of minor extent.

Craigmile and Suman scils are in broad, low lying
areas; in depressional areas; along drainageways; and in
old stream channels. Craigmile soils have black, fine
sandy loam surface and subsurface layers. The
underlying material is grayish brown fine sandy loam and
dark gray and very dark gray lcamy sand in the upper
part and brown sand in the lower part. Suman soils have
a black, silt loam surface layer and a very dark brown,
silt loam subsurface layer. They have a dark gray, silt
loam and silty clay loam subsoil.

The minor soils are the very poorly drained Houghton
and Toto soils, which contain muck. They are in

eneral pattern of soils in the Plainfield-Brems-Morocco association.



landscape positions similar to the Craigmile and Suman
soils.

This unit is used mainly for cultivated crops. Corn,
soybeans, and small grain are the major crops. Most of
the acreage has been drained. Many areas are used for
wildlife habitat or are in woodland. The potential is fair
for cultivated crops. The trend has been to continue
growing cultivated crops in conjunction with establishing
wildlife habitat. Flooding, wetness, ponding, and
susceptibility to frost are the main limitations for
cultivated crops.

This unit has fair potential for woodland. It is generally
unsuited to building sites, local roads and streets, and
sanitary facilities. Flooding, frost action, ponding, low
strength, and wetness are the main limitations.

5. Algansee association

Nearly level and gently sloping, sormewhat poorly drained
soifs formed in sandy and loamy sediment over sandy
deposits on flood plains

This map unit consists of scils on bottom lands. It is
characterized by old river channels, low botiom lands,
and high bottom lands.

This unit covers about 3 percent of the county. It is
about 51 percent Algansee soils and 49 percent soils of
minor extent.

Algansee soils are nearly level and gently sloping and
are in broad, lower lying areas; in old stream channels;
along drainageways, and on lower rises. They have a
dark brown, fine sandy loam surface layer and a dark
brown, very fine sandy loam subsurface layer. The
underlying material is dark brown, grayish brown, and
brown fine sand and loamy fine sand.

The minor soils are the very poorly drained Craigmile
and Prochaska soils in wetter depressional areas and
the somewhat poorly drained Shoals Variant and
Craigmile Variant soils that have more clay in the subsoil
and are on slightly higher rises.

This unit is used mainly for cultivated crops. Corn,
soybeans, and small grain are the major crops. Most of
the acreage has been drained. Many small areas are
used for hay or pasturg or are in woodland. The potential
is good for cultivated crops. The trend has been 1o
continue growing cultivated crops. Soil blowing,
droughtiness, fiooding, and wetness are the main
limitations.

The potential is fair for woodland. Wetness is the main
limitation. This unit is generally unsuited to building sites,
local roads and streets, and sanitary facilities. Flooding,
frost action, poor filtering qualities, and wetness are the
main limitations.

6. Craigmile association

Nearly level, very poorly drained soifs formed in loarmy,
sandy, and silty sediment on flood plains

Soil survey

This map unit consists of soils on bottom lands. It is
characterized by a very gradual swale and swell
topography.

This unit covers about 4 percent of the county. It is
about 63 percent Craigmile soils and 37 percent soils of
minor extent.

Craigmile soils are very poorly drained and are in the
lower lying and depressional areas and in old stream
channels. They have black, fine sandy loam surface and
subsurface layers. The underlying material is grayish
brown fine sandy ioam and dark gray and very dark gray
loamy sand in the upper part and brown sand in the
lower part.

The minor soils are the very poorly drained Prochaska
and Suman soils in landscape positions similar to the
Craigmile soils; the somewhat poorly drained Algansee
and Algansee Variant soils in slightly higher areas; and
the very poorly drained Adrian socils in the more
depressional areas. Prochaska soils have less clay and
Suman soils have more clay in the subsoil than do
Craigmite soils. Adrian soils have a muck surface layer.

This unit is used mainly for cultivated crops. Corn,
soybeans, and small grain are the major crops. Mast of
the acreage has been drained. Some small areas are in
woodland. The potential is fair for cultivated crops. The
trend has been tc continue growing cultivated crops.
Flooding, ponding, wetness, droughtiness, and soil
blowing are the main limitations.

This unit is generally unsuited to building sites, local
roads and streets, and sanitary facilities. Flooding,
ponding, frost action, poor filtering qualities, and wetness
are the main limitations.

7. Prochaska-Adrian association

Nearly lovel, very poorly drained soils formed in sandy
alluvial deposits and in organic deposits on flood plains

This map unit consists of soils on bottom lands. It is
characterized by low relief with very little break in slope.
It is adjacent to sloping areas in the upland.

This unit covers about 7 percent of the county. It is
ahout 37 percent Prochaska soils, 27 percent Adrian
soils, and 36 percent scils of minor extent.

Prochaska soils are in the slightly higher lying areas.
They have a black, lcamy sand surface layer. The
subsurface layer is very dark gray loamy sand. The
subsoil is dark gray and black sand.

Adrian socils are in the lower depressional areas. The
upper part of the profile is black and very dark brown
organic material. The lower part is gray and grayish
brown sand.

The minor soils are the very poorly drained Houghton
and Toto soils in landscape positions similar to the
Adrian soils; the very poorly drained Craigmile soils in
the same position in the landscape as Prochaska scils;
and the somewhat poorly drained Algansee soils in
higher lying areas. Houghton soils are muck to a depth
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of 51 inches or more; Toto seils have marl underlying a
muck surface layer; and Craigmile soils have more clay
in the subsoil than do Prochaska soils.

This unit is used mainly for cultivated crops. Corn and
soybeans are the major crops. Most of the acreage has
been drained. Many areas are used for wildlife habitat or
are in woodland. The potential is fair for cultivated crops.
The trend has been to continue growing cultivated crops
in conjunction with establishing wildlife habitat. Flooding,
susceptibility to frost, subsiding of the muck, ponding,
soil blowing, and droughtiness are the main limitations
for cultivated crops.

The potential is fair for woodland. Ponding and
flooding are the main limitations. This unit is generally
unsuited to building sites, local roads and streets, and
sanitary facilities. Flooding, ponding, frost action, poor
filtering qualities, and low strength are the main
limitations.

8. Markton-Metea-Crosier association

Nearly fevel and gently sloping, somewhat poorly drained
and well drained soils formed in sandy deposils over
loamy glacial ol and in loamy glacial il on end moraines

This map unit consists of soils on upland areas. The
landscape is very undulating with many swales, swells,
and potholes|{fig. 3). Steeper slopes are around the
potholes and at the edge of the unit.

This unit covers about 3 percent of the county. It is
about 47 percent Markton scils, 156 percent Metea soils,
10 percent Crosier soils, and 28 percent soils of minor
extent.

Markton soils are somewhat poorly drained and are in
broad, low lying areas; in depressional areas; and on low
rises. They have a dark brown, sand surface layer. The
subsoil is yellowish brown sand in the upper part and
brown and light brownish gray loam in the lower part.

Metea soils are well drained and are on the higher
rises. They have a dark brown, loamy sand surface layer.
The subsoil is yellowish brown loamy sand in the upper
part and yellowish brown fine sandy loam, sandy clay
loam, and loam in the lower part.

Crosier soils are somewhat poorly drained and are in
landscape positions similiar to the Markton soils. They
have a dark brown, fine sandy loam surface layer. The
subsoil is brown loam and yellowish brown clay loam.

The minor soils are the well drained Wawasee soils,
which are in the same position in the landscape as
Metea soils but do not have a sandy surface layer; the
very poorly drained Edwards, Adrian, Napoleon, and
Houghton soils in the lowest lying and depressional
areas; and the excessively drained and moderately well
drained Plainfield soils on higher ridges and knolls.

This unit is used mainly for cultivated crops. Corn,
soybeans, and small grain are the major crops. Most of
the acreage has been drained. Some small areas are
used for hay or pasture or are in woodland. The potential
is fair for cultivated crops. The trend has been to
continue growing cultivated crops. Soil blowing,
droughtiness, wetness, and erosion on steeper slopes
are the main limitations.

The potential is fair for woodland. Droughtiness is the
main limitation. This unit has poor potential for building

| Figure_3l—Metea and Wawasee soils are on the

ridges and Crosier soils are in the lower lying areas.
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sites, local roads and streets, and sanitary facilities.
Wetness, frost action, and low strength are the main
limitations.

broad land use considerations

Deciding what land to use for urban development is
an important issue in Starke County. Most of the
development is in Center, Wayne, Washington, Oregon,
and California Townships. The general soil map is helpful
in planning the general outline of urban areas, but more
detailed information should be used in selecting specific
urban structures. As a general rule, those associations in
Starke County that are the most suitable for urban
development are not the most suitable units for growing
cultivated crops.

There are extensive areas where soil properties make
urban development not desirable or nearly prohibit it.
The Maumee-Gilford-Watseka and Houghton-Adrian
associations have severe wetness and ponding
problems. The associations on fiood plains also have
wetness and flooding limitations. The Craigmile-Suman,
Craigmile, and Prochaska-Adrian associations all have a
seasonal high water table at or near the surface, and
flooding is occasional or frequent. The Algansee
association has a seasonal high water table ranging from
12 t¢ 36 inches below the surface, and flooding is
occasional or rare. The Moroceo soils in the Plainfield-
Brems-Morocco association are limited for urban
development by poor filtering qualities and wetness. The
Markton and Crosier soils in the Markton-Metea-Crosier
association also have wetness limitations. Any
development on these soils is risky and costly. Extensive
drainage systems and properly designed sanitary
facilities, buildings, and flood control structures would be
required.

With properly designed alterations, a few of the
following soils are suitable for urban use. The Plainfield
soils are severely limited for septic tank absorption fields
by poor filtering qualities, but they are suitable for
building sites. The Brems soils are moderately to
severely limited for urban development by wetness and
poor filtering qualities. The Wawasee, Ormas, and Metea
soils have few limitations for urban development. The
Wawasee soils, however, are also well suited to
cultivated crops.

The Maumee-Gilford-Watseka association, which
covers more than a third of the county, is suitable for
cultivated crops. Adequate drainage can overcome the

wetness and ponding limitations. Most of the remaining
associations in the county are suitable for cultivated
crops. Wetness, ponding, flocding, and droughtiness are
the main limitations. With proper management practices
and selection of crops, however, these associations will
produce fair to good yields.

Specialty crops are an important source of income in
some parts of Starke County. The Houghton-Adrian
association is well suited to mint and truck crops.
Adequate drainage is necessary for optimum production
and will also help the soils warm up earlier in the spring.
The Plainfield-Brems-Morocco and Maumee-Gilford-
Watseka associations have soils suitable for tree
nurseries, blueberries, and strawberries. Some of the
soils in the Markton-Metea-Crosier association are also
suitable for certain truck crops.

All of the soails in Starke County are suitable for
woodland. Limitations and hazards such as wetness,
ponding, flooding, and droughtiness affect equipment,
seedling mortality, windthrow hazard, and plant
competition. Proper management practices and planting _
species best suited to the soil will provide optimum
growth and maximum economic returns. Most of the
soils in the Plainfield-Brems-Morocco association are
ideal for certain.species of pine and spruce for
Christmas tree production and windbraaks. Some of the
soils in the lower lying areas of the bottom land
associations are suitable for certain water-tolerant
species with desep root systems. Some of the soils in
the Markton-Metea-Crosier association are wel! suited to
various species of commercially valuable trees.

Most of the associations are poorly suited to parks
and other intensive recreation areas. Wetness, ponding,
and flooding are the major limitations and hazards.
Adequate drainage can control wetness to some extent.
The Plainfield-Brems-Morocco, Algansee, and Markton-
Metea-Crosier associations are suitable for intensive
recreation areas. The main limitations are wetness,
flooding, and sandy conditions. These soils, however, will
not be able to handle heavy use without serious damage
to the vegetation, which will eventually lead to other
problems. All of the associations are suitable for
extensive recreation areas. They all provide some habitat
for many important species of wildlife, and nature study
areas would be excellent in most of the associations.
The bottom land associations especially are excellent for
wetland wildlife habitat and wilderness areas. With
proper game management these areas will provide
optimum habitat.
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The map units on the detailed soil maps at the back of
this survey represent the sails 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 managemsant 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 scils 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 alsc can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into so/f
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

‘'managemant. For example, Plainfield sand, 8 to 15
percent slopes, is one of several phases in the Plainfield
series.

Some map units are made up of two or more major
soils. These map units are called soil complexes.

A soif complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The
pattern and proportion of the soils are somewhat similar
in all areas. Ormas Variant-Morocco loamy sands, 0 to 2
percent slopes, is an example.

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 misceflaneous areas. Such areas
have little or no soil material and support little or no
vegetation. These are too small to be shown and are
identified by a special symbol on the soil maps.

[Table 5 hives 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

Ad—Adrian muck, drained. This nearly level, very
poorly drained soil is often ponded by surface runoff
from adjacent soils. It is in broad, low lying areas; in
depressional areas; and along drainageways. Mapped
areas are usually irregular in shape, but some are round.
They range from 5 to about 200 acres in size. The
dominant size is about 40 acres.

In & typical profile the surface layer is black muck
about 8 inches thick. Organic material extends to a
depth of about 36 inches. The upper part is black, friable
muck; the lower part is very dark brown, friable muck.
The underlying material, to a depth of about 60 inches, is
gray sand in the upper part and grayish brown sand in
the lower part. In some small areas the underlying
material is browner. In many small areas this soil is
underlain with marl, or else the muck is mare than 50
inches deep. There are many small areas where this soil
has 8 to 16 inches of muck over sand.

Included with this soil in mapping are a few small
areas of very poorly drained Maumee soils on slightly
higher knolls. A few small areas of more acid soils and
very poorly drained soils with muck over loam are
throughout the unit. A few areas of this soil are
undrained. These inclusions make up about 14 percent
of the unit,

The permeability of this Adrian soil is moderately slow
to moderately rapid in the upper part and rapid in the
lower part. The available water capacity is very high. The
organic matter content of the surface layer is very high.
Runoff is very slow ar ponded. The seasonal high water
table is at or above the surface.

Most areas of this soil are used for cultivated crops.
Corn, mint, and truck crops are the major crops.
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This soil is suitable for corn, mint, blueberries, and
truck crops. Soil blowing, pending, and early or late
seasonal frost are hazards/| (fig. 4), Overdrainage may
result in droughtiness. Limitations are the soil warming
up slowly in the spring, possibility of the muck burning,
and subsiding of the muck when drained. Ponded areas
hinder the use of equipment and machinery bogs down
in this soil when it is wet. Management of the water table
determines the rate of oxidation. Overdrainage will
increase the rate. Soil blowing can be controlled by
windbreaks, proper use of crop residues, conservation
tillage, stripcropping, a combination of these practices, or
permanent vegetation. Delaying cultivation in spring until
the danger of frost passes will reduce crop damage.
Excess water can be removed by open ditches,
subsurface drains, surface drains, pumping, or a
combination of these practices. When drained, this soil
will warm up earlier in the spring.

This soil is well suited to grasses and legumes for hay,
but is poorly suited to pasture. Soil blowing and ponding
are hazards. Frost heaving is a limitation. Overgrazing
and grazing during wet periods are the major
management concerns.

This soil is severely limited for building sites and
sanitary facilities by ponding, low strength, and poor
filtering qualities of the soil. It is generally unsuited to
these uses. This soil is seversly limited for local roads by
ponding, low strength, and frost action. Removing the
unstable material and hauling in suitable fill will help

Soil survey

control frost action and help to support vehicular traffic.
Road ditches will lower the water table and reduce frost
action.

This soil is in capability subclass (Vw; woodland
suitability subclass 4w,

Af—Adrian muck, frequently flooded. This nearly
level, very poorly drained soil is frequently flooded for
long periods. It is in broad, low lying areas; in
depressional areas; and along drainageways. Mapped
areas are irregular in shape and range from 80 to about
600 acres in size. The dominant size is about 80 acres.

In a typical profile the surface layer is black muck
about 10 inches thick. QOrganic material extends to a
depth of about 34 inches. The upper part is very dark
brown, friable muck; the lower part is very dark grayish
brown, friable muck. The underlying material, to a depth
of about 60 inches, is grayish brown sand in the upper
part and gray sand in the lower part. In many small areas
the underlying material is blacker. There are thin layers
of mineral material in the organic layer in some pedons.
In a few areas this soil has 8 to 16 inches of muck over
sand. In some areas the underlying material is browner.

included with this soil in mapping are a few small
areas of very poorly drained Craigmile and Prochaska
soils on slightly higher knolls. A few small areas of very
poorly drained soils with muck over stratified sand and
muck are throughout the unit. These inclusions make up
about 8 percent of the unit.

Corn on Adrian soils is subject to severe frost damage in spring.
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The permeability of this Adrian soil is moderately slow
to moderately rapid in the upper part of the profile and
rapid in the lower part. The available water capacity is
very high. The organic matter content of the surface
layer is very high. Runoff is very siow or ponded. The
seasonal high water table is at or above the surface.

Most areas of this soil are used for cultivated crops.
Corn is the major crop. Many areas are used for wildlife
habitat, and some are in woodland.

This soil is suitable for corn, mint, blueberries, and
truck crops. Soil blowing, flooding, ponding, and early or
late seasonal frost are hazards. Overdrainage may result
in droughtiness. Limitations are the soil warming up
slowly in the spring, possibility of the muck burning, and
subsiding of the muck when drained. Ponded areas
hinder the use of equipment, and machinery bogs down
in this soil when it is wet. Management of the water table
determines the rate of oxidation. Overdrainage will
increase the rate. Soil blowing can be controlled by
windbreaks, proper use of crop residues, conservation
tillage, stripcropping, a combination of these practices, or
permanent vegetation. Levees will help control some
flooding. Delaying cultivation in spring untit the danger of
frost passes will reduce crop damage. Excess water can
be removed by open ditches, subsurface drains, surface
drains, pumping, or a combination of these practices.
When drained, this soil will warm up earlier in the spring.

This soil is well suited to grasses and legumes for hay,
but is poorly suited to pasture. Scil blowing, floading, and
ponding are hazards. Frost heaving is a limitation.
Overgrazing and grazing during wet periods are the
major management CONCerns.

This soil is suitable for trees. Equipment limitations,
seedling mortality, windthrow hazard, and plant
competition are severe. The possibility of the muck
burning is a limitation. Some of the equipment limitations
can be avoided by harvesting and logging during dry
periods or the winter months, Planting more trees than
necessary will compensate for seedling morality, but
thinning may be required later. Water-tolerant trees with
deep root systems are best suited to timber stands.
Seedlings grow well if competing vegetation is controlled
by plow planting, site preparation, spraying, cutting, or
girdling.

This soit has severe limitations for building sites and
sanitary facilities. It is generally unsuited to these uses
because of flooding, ponding, and low strength. This soil
is severely limited for local roads for the same reasons.
Levees will help control flooding. Removing the unstable
material and hauling in suitable fill will help to support
vehicular traffic. Road ditches will lower the water table.

This sgil is in capability subclass IVw and woodland
suitability subclass 3w. '

An—Algansee fine sandy loam, occasionally
flooded. This nearly level and gently sloping, somewhat
poorly drained soil is occasionally flooded for very brief

13

periods. 1t is in broad, low lying areas; in old stream
channels; along drainageways; and on low rises on flood
plains. Mapped areas ars irregular in shape and range
from 5 to about 250 acres in size. The dominant size is
about 70 acres.

In a typical profile the surface layer is dark brown fine
sandy loam about 9 inches thick. The subsurface layer is
dark brown, mottled very fine sandy loam about 3 inches
thick. The underlying material, to a depth of about 60
inches, is dark brown, grayish brown, or brown, mottied
fine sand and loamy fine sand. In many small areas
there is gravelly sand in the underlying material. In some
areas this soil has a loamy sand, sand, or silt loam
surface layer. In a few areas the underlying material is
browner.

Included with this scil in mapping are small areas of
somewhat poorly drained Algansee Variant soils in
slightly lower areas. There are small areas of very poorly
drained Prochaska soils in wetter depressional areas.
Many small areas of somewhat poorly drained Craigmile
Variant and Shoals Variant soils are on slightly higher
ridges. These inclusions make up about 14 percent of
the unit.

The permeability of this Algansee soil is rapid. The
available water capacity is low. The organic matter
content of the surface layer is moderate. Runoff is slow.
The seasonal high water table fluctuates between depths
of 1 foot and 2 feet.

Most areas of this soil are used for pasture and
cultivated crops. Corn and soybeans are the major
crops. Many areas are in woodland.

This soil is suitable for corn, soybeans, and small
grain. Soil blowing and floeding are hazards. Weiness
hinders normal root growth, but during the summer
months insufficient moisture, which results in
droughtiness, is a limitation. Soil blowing can be
controlled by windbreaks, proper use of crop residues,
conservation tillage, stripcropping, cover crops, a
combination of these practices, or permanent vegetation.
Levees will help control some flooding. Excess water
can be removed by open ditches, subsurface drains,
surface drains, pumping, or a combination of these
practices. Conservation practices such as crop residue
management, green manure crops, cover crops, and
congervation tillage help to maintain and improve tilth,
moisture content, and organic matter content of this soil.

This soil is well suited to grasses and legumes for hay
or pasture. Soil blowing and flooding are hazards. Both
wetness and, during the summer months, insufficient
moisture resulting in droughtiness are limitations.
Overgrazing and grazing during wet periods are the
major management concerns. Overgrazing reduces plant
density and hardiness and results in soil blowing.
Grazing during wet periods causes surface compaction,
which resuits in poor soil tilth, causes runoff, reduces
forage vields, damages the sod, and reduces plant
density and hardiness. Proper stocking, timely deferment
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of grazing, restricted use during wet periods, strip
grazing, and frequent grazing rotations during the
summer months will help control soil blowing, reduce
surface compaction, maintain good plant density and
hardiness, and keep the pasture and soil in good
condition.

This sail is suitable for trees.

This soil has severe limitations for building sites and
sanitary facilities. It is generally unsuited to these uses
because of flooding, wetness, and poor filtering qualities.
This soil is severely limited for local roads by the
flooding. Levees will help control some flooding. Hauling
in suitable fill material and constructing roads on
elevated areas will also help.

This soil is in capability subclass lliw and woodland
suitability subclass 3s.

As—Algansee¢ Variant sand, occasionally flooded.
This nearly level, somewhat poorly drained soil is
occasionally flooded for very brief to brief periods. It is in
broad, low lying areas; along drainageways; and on low
rises on flood plains. Mapped areas are irregular in
shape and range in size from 5 to about 260 acres. The
dominant size is about 10 acres.

In a typical profile the surface layer is dark brown sand
about 9 inches thick. The underlying material, from a
depth of about 9 to 29 inches, is yeilowish brown,
mottled sand. The underlying material, from a depth of
about 28 1o 40 inches, is very dark gray sandy loam.
Below this, to a depth of about 60 inches, the underlying
material is dark gray, mottled sandy loam in the upper
part and gray, mofiled silt loam in the lower part. In
some areas this scil has less than 20 inches or more
than 40 inches of sandy material in the upper part of the
profile. In a few areas the surface layer is silt loam or
fine sandy loam.

Included with this soil in mapping are some small
areas of somewhat poorly drained Algansee soils on
slightly higher knolls. Small areas of very poorly drained
Craigmile and Suman soils are in wetter depressional
areas. Also included are many small, lower lying areas
where this soil is grayer in the upper part of the profile.
These inclusions make up about 12 percent of the unit.

The permeability of this Algansee Vanant soil is rapid
in the upper part of the profile and moderately rapid in
the iower part. The available water capacity is moderate.
The organic matter content of the surface layer is low.
Runoff is slow. The seasonal high water table fluctuates
between depths of 1 foot and 2 feet.

Most areas of this soil are used for cultivated crops.
Corn and soybeans are the major crops. Some small
areas are in woodland.

This soil is suitable for corn, soybeans, and small
grain. Soil blowing and flooding are hazards. Wetness
hinders normal root growth, but during the summer
meonths, insufficient moisture, which results in
droughtiness, is a limitation, Soil blowing can be

Sail survey

controlled by windbreaks, proper use of crop residues,
conservation tillage, stripcropping, cover crops, a
combination of these practices, or permanent vegetation.
Levees will help control some flooding. Excess water
can be removed by open ditches, subsurface drains,
surface drains, pumping, or a combination of these
practices. Conservation practices such as crop residue
managemant, green manure crops, cover crops, and
conservation tillage help to maintain and improve tilth,
moisture content, and organic matter content of this soil.

This soil is well suited to grasses and legumes for hay
or pasture. Soil blowing and flooding are hazards.
Wetness and, during the summer months, insufficient
moisture resulting in droughtiness are limitations.
Overgrazing and grazing during wet periods are the
major management concerns.

This soil is suitable for trees. Seedling mortality is
severe. Planting more trees than necessary will
compensate for seedling mortality, but thinning may be
required later.

This soil has severe limitations for building sites and
sanitary facilities. It is generally unsuited for these uses
because of flooding and wetness. This soil is severely
limited for local roads by flooding and frost acticn.
Levees will help control some flooding. Hauling in
suitable fill material, constructing roads on elevated
areas, and installing road ditches will also help overcome
these limitations.

This soil is in capability subclass Illw and woodiand
suitability subclass 3s.

BeA—Brems sand, 0 to 3 percent siopes. This
nearly level and gently sloping, moderately well drained
soil is in broad, flat areas; on low rises; and along side
slopes. Mapped areas are usually irregular in shape, but
some are long and narrow. They range from 3 to about
200 acres in size. The dominant size is about 50 acres.

In a typical profile the surface layer is very dark
grayish brown sand about 8 inches thick. The subsoil is
about 36 inches thick. It is strong brown and yellowish
brown, mottled, very friable and loose sand. The
underlying material, to a depth of about 60 inches, is
light yellowish brown and pale brown, mottled sand. In
some small areas this soil has more fine sand in the
subsoil, grayer mottles in the lower part of the subsoil, or
a thicker and blacker surface layer. In some areas this
soil has small amounts of pebbles and shale fragments
throughout the profile or has thin lenses of loamy sand
in the lower part.

included with this soil in mapping are some small
areas of very poorly drained Maumee socils in wetter
depressional areas. Some small areas of somewhat
poorly drained Morocco scils are in lower areas. Many
small areas of excessively drained Plainfield soils and
moderately well drained Plainfield, wet substratum, soils
are on the higher ridges and knolls. These inclusions
make up about 14 percent of the unit.
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The permeability of this Brems soil is rapid. The
available water capacity is low. The organic matter
content of the surface layer is low. Runoff is very slow.
The seasonal high water table fluctuates between depths
of 2 and 4 feet.

Most areas of this soil are used for cultivated crops.
Corn, soybeans, and small grain are the major crops.
Many small areas are in woodland or are used for hay or
pasture. Some areas are used for urban development.

This soil is poorly suited to corn, soybeans, and small
grain. Scil blowing is a hazard. Insufficient moisture
during the summer months causes this soil to become
droughty. Soil blowing can be controlied by windbreaks,
proper use of crop residues, conservation tillage,
stripcropping, cover crops, a combination of these
practices, or permanent vegetation. Irrigation can reduce
droughtiness. Conservation practices such as crop
residue management, green manure crops, spreading of
manure, cover crops, and conservation tillage help to
maintain and improve tilth, moisture content, and organic
matter content of this sail.

This soil is suitable for grasses and legumes for hay or
pasture. Soil blowing is a hazard. Insufficient moisture
during the summer months causes this soil to become
droughty. Overgrazing reduces plant density and
hardiness and results in soil blowing. Proper stocking,
timely deferment of grazing, strip grazing, and frequent
grazing rotations during the summer months will help
control soil blowing, maintain good plant density and
hardiness, and keep the pasture and soil in good
condition.

This soil is suitable for trees. Seedling mortality is
severe, and plant competition is moderate. Planting more
trees than necessary will compensate for seedling
mortality, but thinning may be required later. Seedlings
grow well if competing vegetation is controlied by plow
planting, site preparation, spraying, cutting, or girdling.

Wetness is a moderate limitation for dwellings without
basements and a severe limitation for dwellings with
basements. An adequate drainage system with storm
sewers is needed to lower the water table. Pumping may
be necessary if drainage outlets are not available. This
soil is moderately limited for local roads and streets by
the wetness. Hauling in suitable fill material, constructing
roads on elevated areas, and installing road ditches will
help overcome this limitation. This soil is severely limited
for septic tank absorption fields by wetness and poor
filtering qualities of the soil. The rapid permeability could
result in seepage of the effluent into ground water
supplies. Hauling in encugh suitable fill material,
installing deep wells, using a mound system, enlarging
the size of the filter fields, or connecting the sanitary
facilities to commercial sewer systems are some
alternatives to this problem.

This soil is in capability subclass IVs and woodland
suitability subclass 3s.
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ChB—Coloma sand, 0 to 6 percent slopes. This
nearly level and gently sloping, somewhat excessively
drained soil is in broad, flat areas and on low rises.
Mapped areas are usually irregular in shape, but some
are long and narrow. They range in size from 5 to about
400 acres. The dominant size is about 80 acres.

in a typical profile the surface layer is dark brown sand
about 10 inches thick. The subsurface layer is about 50
inches thick. The upper part of the subsurface layer is
yellowish brown sand; the lower part is light yellowish
brown sand with dark brown bands of loamy sand. In
some areas there are no loamy sand bands, and in a
few of these areas there are brown mottles in the lower
part of the profile. The depth to the uppermost loamy
sand band is greater than 60 inches in a few areas.

Included with this soil in mapping are some small
areas of moderately well drained Brems soils and
somewhat poorly drained Morocco soils in the lower
lving areas. A few small areas of stesper soils are
throughout the unit. These inclusions make up about &
percent of the unit.

The permeability of this Coloma soil is rapid. The
available water capacity is low. The organic matter
content of the surface layer is low. Runoff is slow.

Most areas of this soil are used for cultivated crops.
Corn and soybeans are the major crops. Many small
areas are used for woodland, hay, or pasture.

This soil is poorly suited to corn, soybeans, and small
grain. Erosion on steeper slopes and socil blowing are
hazards. Droughtiness is a limitation. Erosion can be
controlled by terraces, diversions, crop residue
management, contour strips, stripcropping, cover crops,
grassed waterways, conservation tillage, crop rotation,
grade stabilization structures, or a combination of these
practices. Soil blowing can be controlled by windbreaks,
proper use of crop residues, conservation tillage,
stripcropping, cover crops, a combination of these
practices, or permanent vegetation. Irrigation will reduce
droughtiness. Conservation practices such as crop
residue management, green manure crops, spreading of
manure, cover crops, and conservation tillage can help
to maintain and improve tilth, moisture content, and
organic matter content of this soil.

This soil is suitable for grasses and legumes for hay or
pasture. Erosion on steeper slopes and soil blowing are
hazards. Droughtiness is a limitation. The erosion and
soil blowing can be caused by overgrazing, which
reduces plant density and hardiness. Proper stocking,
strip grazing, timely deferment of grazing, and frequent
grazing rotations during the summer months will help
maintain good plant density and hardiness, reduce
erosion and soil blowing, and keep the pasture and soil
in good condition.

This soil is suitable for trees. Seedling mortality and
plant competition are moderate. Planting more trees than
necessary will compensate for seedling mortality, but
thinning may be required later. Seedlings grow well if
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competing vegetation is controlled by plow planting, site
preparation, spraying, cutting, or girdling.

This soil is suitable for building sites and local roads
and streets. It is severely limited for septic tank
absorption fields by poor filtering qualities of the sail.
The rapid permeability could result in seepage of effluent
into ground water supplies. This soil could be mixed with
suitable material to help overcome the poor filtering
problem. Enlarging the filter field, installing deep wells, or
connecting the sanitary facilities to commercial sewer
systems should also be considered.

This soil is in capability subclass |Vs and woodland
- suitability subclass 3s.

Co—Craigmile fine sandy loam, frequently flooded.
This nearly level, very poorly drained soil is frequently
flooded for brief to long periods. It is in broad, low lying
areas; in depressional areas; along drainageways; and in
old streamn channels. Mapped areas are irregular in
shape and range in size from 5 to about 300 acres. The
dominant size is about 80 acres.

In a typical profile the surface layer is black fine sandy
loam about 9 inches thick. The subsurface layer is black,
mottled fine sandy ioam about 3 inches thick. The
underlying material, from a depth of about 12 to 25
inches, is grayish brown, mottled fine sandy loam. The
underlying material, from a depth of about 25 1o 48
inches, is dark gray, mottled loamy sand in the upper
part and very dark gray, mottled loamy sand in the lower
part. Below this, to a depth of about 60 inches, the
underlying material is brown, mottled sand. In some
small areas this soil has mére sand and less clay in the
upper part of the profile. In many areas the surface layer
is less than 10 inches thick, and in some of these areas
it is browner. The lower part of the profile is sandy loam
or loam in a few areas.

Included with this soil in mapping are some small
areas of very poorly drained Adrian soils and frequently
flooded soils in more depressional areas. A few areas of
somewhat poorly drained Algansee and Algansee
Variant s0ils are on small ridges and knolls. Also
included are many small, slightly lower areas of very
poorly drained Suman soils. These inclusions make up
about 10 percent of the unit.

The permeability of this Craigmile sqil is moderately
rapid in the upper part of the.profile and rapid in the
lower part. The available water capacity is moderate.
The organic matter content of the surface layer is high.
Runoff is very slow or ponded. The seasonal high water
table is at or above the surface.

Most areas of this soil are used for cultivated crops.
Corn, soybeans, and small grain are the major crops.
Many areas are used for wildlife habitat or are in
woodland.

This soil is suitable for corn, soybeans, and small
grain. Flooding, ponding, and frost are hazards. The soil
warming up slowly in the spring is a limitation. Ponded

Soil survey

areas hinder the use of equipment, and machinery bogs
down in this soil when it is wet. Levees will help control
some flooding. Delaying cultivation in the spring until the
danger of frost passes will reduce crop damage. Excess
water can be removed by open ditches, subsurface
drains, surface drains, pumping, or a combination of
these practices. These practices will help the soil warm
up earlier in the spring. Overdrainage, however, can
result in droughtiness. Conservation practices such as
crop residue management, green manure crops, and
conservation tillage help to maintain and improve tilth
and organic matter content of this soil.

This soil is well suited to grasses and legumes for hay
or pasture. Flooding and ponding are hazards.
Overgrazing and grazing during wet periods are the
major management concerns.

This soil is suitable for trees. Equipment limitations,
seedling mortality, windthrow hazard, and plant
competition are severe. Some of the equipment
limitations can be avoided by harvesting and logging
during dry periods or winter months. Planting more trees
than necessary will compensate for the seedling
mortality, but thinning may be required later. Water-
tolerant species with deep root systems are best suited
to timber stands. Seedlings grow well if competing
vegetation is controlled by plow planting, site
preparation, spraying, cutting, or girdling.

This soil has severe limitations for building sites and
sanitary facilities. It is generally unsuited for these uses
because of flooding, ponding, and poor filtering qualities
of the soil. This soil is severely limited for iocal roads by
flooding, ponding, and frost action. Levees will control
some flooding. Hauling in suitable fill material and
constructing road ditches with culverts will help
overcome al! of these limitations.

This soil is in capability subclass lliw and weodland
suitability subclass 2w.

Cp—Craigmile Variant fine sandy loam, rarely
flooded. This nearly level, somewhat poorly drained soil
is rarely flooded. 1t is in broad, low lying areas; on low
rises on flood plains; and along drainageways. Mapped
areas are irregular in shape and range in size from 5 to
about 400 acres. The dominant size is about 80 acres.

In a typical profile the surface layer is very dark gray
fine sandy loam about 9 inches thick. The subsoil is
about 29 inches thick. The upper part of the subsail is
gray, mottled, friable fine sandy loam; the middle part is
brown, mottled, friable fine sandy loam; and the lower
part is brown, mottled, firm loamy fine sand. The
underlying material, below a depth of about 38 to 49
inches, is pale brown, mottled fine sand. Below this, tc a
depth of about 60 inches, it is yeliowish brown, mottled
sand. In many smail areas this soil has more clay in the
subsoil. In some areas the depth to the underlying
material is less than 30 inches or more than 50 inches.
The subscil is browner in a few areas and dominantly
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gray in some. In some areas there are soils stratified
with loam and sand throughout the profile.

included with this soil in mapping are many small
areas of somewhat poorly drained Algansee soils at
slightly lower elevations and in oid stream channels.
Some small areas of very poorly drained Craigmile and
Suman soils are in wetter depressions. These inclusions
make up about 10 percent of the unit.

The permeability of this Craigmile soil is moderately
rapid in the upper part of the profile and rapid in the
lower part. The available water capacity is moderate.
The organic matter content of the surface layer is
moderate. Runoff is slow. The seasonal high water table
fluctuates between depths of 1 foot and 3 feet.

Moaost areas of this soil are used for cultivated crops.
Corn, soybeans, and small grain are the major crops. A
few small areas are used for hay or pasture or are in
woodland.

This soil is well suited to com, soybeans, and small
grain. Flooding is a hazard, and wetness is a limitation.
Levees will control some flooding. Excess water can be
removed by open ditches, subsurface drains, surface
drains, pumping, or a combination of these practices.
Conservation practices such as crop residue
management, green manure crops, cover crops, and
conservation tillage help to maintain and improve the tilth
and organic matter content of this soil.

This soil is well suited to grasses and legumes for hay
or pasture. Flooding is a hazard, and wetness is a
limitation. Overgrazing and grazing during wet pericds
are the major management concerns. Overgrazing
reduces plant density and hardiness. Grazing during wet
periods causes surface compaction, which results in
poor soil tilth, causes runoff, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Proper stocking, timely deferment of grazing,
restricted use during wet periods and strip grazing during
the summer months will help reduce surface compaction,
maintain good plant density and hardiness, and keep the
pasture and soil in good condition.

This soil is suitable for trees. Plant competition is
moderate, but seedlings grow well if competing
vegetation is controlled by plow planting, site
preparation, spraying, cutting, or girdling.

This soil has severe limitations for building sites and
sanitary facilities. It is generally unsuited for these uses
because of flooding, wetness, and poor filtering qualities
of the soil. This soil is severely limited for local roads by
frost action. Road ditches will lower the water table and
reduce frost action. Hauling in suitable fill material will
also reduce frost action.

This soil is in capability subclass llw and woodland
suitability subclass 3w.

CrA—Crosier fine sandy loam, 0 to 3 percent
slopes. This nearly level and gently sloping, somewhat
poorly drained soil is in broad, low lying areas in the
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uplands; in depressional areas; and on low rises.
Mapped areas are irregular in shape and range from 5 to
about 180 acres in size. The dominant size is about 20
acres. :

In a typical profile the surface layer is dark brown fine
sandy loam about @ inches thick. The subsoil is about 21
inches thick. The upper part of the subsoil is brown,
mottled, firm loam; the lower part is yellowish brown,
mottled, firm clay loam. The underlying material, to a
depth of about 60 inches, is yellowish brown, mottled
ioam. In small areas of this soil there is less clay in the
upper part of the subsoil. In a few areas the underlying
material is gravelly loam, gravelly sandy loam, or silt
ioam. In some small areas the underlying material is less
than 24 inches or more than 40 inches deep. The upper
part of the profile is browner in a few areas.

Included with this soil in mapping are some smail,
lower areas of very poorly drained Gilford socils and soils
that have a thicker, darker surface layer and a grayer
subsoil. Many small areas of somewhat poorly drained
Markton seils are on slightly higher areas. These
Markton soils are sandy to a depth of more than 20
inches. A few areas of steeper soils are throughout the
unit. These inclusions make up about 12 percent of the
unit.

The permeability of this Crosier soil is moderately
slow. The available water capacity is high. The organic
matter content of the surface layer is moderate. Runoff
is slow or medium. The seasonal high water table
fluctuates between depths of 1 foot and 3 feet.

Most areas of this soil are used for cultivated crops.
Corn, soybeans, and small grain are the major crops. A

-few small areas are used for hay or pasture or are in

woodland.

This soil is well suited to corn, soybeans, and small
grain. Erosion and runoff on steeper slopes are hazards.
Wetness is a limitation. Erosion and runoff can be
controlled by terraces, diversions, crop residue
management, contour strips, stripcropping, cover crops,
grassed waterways, conservation tillage, crop rotation,
grade stabilization structures, or a combination of these
practices. Excess water can be removed by open
ditches, subsurface drains, surface drains, pumping, or a
combination of these practices. Conservation tillage that
leaves all or part of the ¢rop residue on the surface,
green manure crops, and cover crops help to maintain
and improve the tilth and organic matter content of this
soil.

This soil is well suited to grasses and legumes for hay
or pasture. Erosion on steeper slopes is a hazard, and
wetness is a limitation. Overgrazing and grazing during
wet periods are the major management concerns.
Overgrazing reduces plant density and hardiness and
causes erosion. Grazing during wet periods causes
surface compagction, which results in poor soil tilth,
causes excessive runoff, reduces forage yields, damages

the sod, and reduces plant density and hardiness. Proper
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stocking, timely deferment of grazing, restricted use
during wet periods, and strip grazing during the summer
months will help control erosion, reduce surface
compaction, maintain good plant density and hardiness,
and keep the pasture and soil in good condition.

This soil is suitable for trees. Plant compaetition is
moderate. Seedlings grow well if competing vegetation is
controlled by plow planting, site preparation, spraying,
cutting, or girdling.

This soil is severely limited for building sites by
wetness. An adequate foundation drainage system with
storm sewers is needed to lower the water table.
Pumping may be necessary if drainage outlets are not
available. Backfilling the foundation trench with suitable
coarse material is helpful. This soil is severely limited for
local roads and streets by frost action and low strength.
Road ditches will lower the water table and help reduce
frost action. Strengthening the base material with sand
and gravel or resurfacing the base with more suitable
material will help to support vehicular traffic and reduce
frost action. This soil is severely limited for septic tank
absorption fields by wetness and moderately slow
permeability. Connacting sanitary facilities to a
commercial sewer system, if availabie, should be
considered. It might be possible to select a nearby site
on a better suited soil.

This soil is in capability subclass llw and woodland
suitability subclass 3o. :

Ed—Edwards muck, drained. This nearly level, very
poorly drained soil is often ponded by adjacent surface
runoff. It is in broad, low lying areas and depressions.
Mapped areas are usually irregular in shape, but some
are round. They range from 5 to 100 acres in size. The
dominant size is about 10 acres.

In a typical profile the surface layer is black muck
about 9 inches thick. Organic material exiends to a
depth of about 22 inches. It is very dark brown, friabie
muck. The underlying material, to a depth of about 60
inches, is gray marl in the upper part and grayish brown
marl in the lower part. In some areas there is 8 to 16
inches of muck over the marl. Many small areas of this
soil are underlain with sand at a depth of 18 to 50
inches; some areas are underlain by both marl and sand.
In other small areas the muck extends to a depth of
more than 50 inches.

.Included with this soil in mapping are small areas of
very poorly drained Maumee soils on low ridges and
knofls. A few areas are undrained. These inclusions
make up about 14 percent of the unit.

The permeability of this Edwards soil is moderately
slow 1o moderately rapid. The available water capacity is
very high. The organic matter content of the surface
layer is very high. Runoff is very slow or ponded. The
seasonal high water table is at or above the surface.

Most areas are used for cultivated crops. Corn, mint,
and truck crops are the major crops.

Soil survey

This soil is suitable for corn, mint, and truck crops. Soil
blowing, ponding, and frost are hazards. Limitations are
the soil warming up slowly in the spring, possibility of the
muck burning, and subsiding of the muck when drained.
Ponded areas hinder the use of equipment, and
machinery bogs down in this soil when it is wet.
Management of the water table determines the rate of
oxidation. Overdrainage will increase the rate. Soil
blowing can be controlled by windbreaks, proper use of
crop residues, conservation tillage, stripcropping, a
combination of these practices, or permanent vegetation.
Delaying cultivation in the spring until the danger of frost
passes will reduce crop damage. Excess water can be
removed by open ditches, subsurface drains, surface
drains, pumping, or a combination of these practices.
Overdrainage, however, can result in droughtiness.
These practices will help the soil warm up earlier in the
spring.

This soil is well suited to grasses and legumes for hay
and is poorly suited to pasture. Soil blowing and ponding
are hazards. Frost heaving is a limitation. Overgrazing
and grazing during wet periods are the major
management concerns.

This soil has severe limitations for building sites and
sanitary facilities. It is generally unsuited for these uses
because of ponding, tow strength, and moderately slow
permeability. This soil is severely limited for local roads
by ponding, low strength, and frost action. Removing the
unstable material and hauling in suitable fill will help
overcome these limitations. Road ditches and culverts
will lower the water table and help reduce frost action.

This soil is in capability subclass |Vw and woodland
suitability subclass 4w.

Gf—Gilford sandy loam. This nearly level, very poorly
drained soil is often ponded by adjacent surface runoff. It
is in broad, low lying areas and in depressions. Mapped
areas are irregular in shape and range in size from 3 to
over 500 acres. The dominant size is about 80 acres.

In a typical profile the surface layer is black sandy
loarn about 10 inches thick. The subsurface layer'is
black, mottled sandy loam about 5 inches thick. The
subsoil is about 12 inches thick. It is dark gray and dark
grayish brown, mottled, friable sandy loam. The
underlying material, to a depth of €0 inches, is dark
grayish brown, pale brown, and brown loamy sand and
sand. In some small areas there is more clay in the
subsoil. The surface is less than 10 inches thick in some
areas. In some areas the underlying material is at a
depth of less than 20 inches or more than 40 inches.
The surface layer in a few small areas is loamy sand or
mucky sandy loam. In many areas thers is more sand
and less clay in the profile. The underlying material is
coarse sand in a few areas.

Included with this seil in mapping are some small
areas of somewhat poorly drained Morocco soils on
small ridges and knolls. A few areas of somewhat poorly
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drained Watseka soils are on slightly higher areas. Many
small areas of soils that are browner in the upper part of
the subsoil are on higher areas. These inclusions make
up about 9 percent of the unit.

The permeability of this Gilford soil is moderately rapid
in the upper part of the profile and rapid in the lower
part. The available water capacity is moderate. The
organic matier content of the surface layer is moderate.
Runoff is very slow or ponded. The seasonal high water
table is at or above the surface.

Most areas of this soil are used for cultivated crops.
Corn, soybeans, and small grain are the major crops. A
few small areas are used for pasture.

This soil is well suited to corn, soybeans, and small
grain. Ponding and frost are hazards| The soil
warming up slowly in the spring is a limitation. Ponded
areas hinder the use of equipment, and machinery bogs
down in this soil when it is wet. Delaying cultivation in
the spring until the danger of frost passes will reduce
crop damage. Excess water can be removed by open
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ditches, subsurface drains, surface drains, pumping, or a
combination of these practices. Overdrainage, however,
can result in droughtiness. These practices will help the
soil warm up earlier in the spring. Conservation tillage
that leaves all or part of the crop residue on the surface
and green manure crops help to maintain and improve
the tilth and organic matter content of this soil.

This soil is well suited to grasses and legumes for hay
or pasture. Ponding is a hazard. Overgrazing and grazing
during wet periods are the major management concerns.
Overgrazing reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tilth, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Proper stocking, timely deferment of grazing,
restricted use during wet periods, and strip grazing
during the summer months will help reduce surface
compaction, maintain good plant density and hardiness,
and keep the pasture and soil in good condition.

This soil has severe limitations for building sites and

Ponding on Gilford soils can hinder the use of equipment and delay field operations.
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sanitary facilities. It is generally unsuited for this use
because of ponding and poor filtering qualities of the
soil.

This soil is severely limited for local roads by ponding
and frost action. Hauling in suitable fill, constructing
roads on well-compacted elevated areas and road
ditches with culverts will help overcome these limitations.

This soil is in capability subclass llw and woodland
suitability subclass 4w.

Ho—Houghton muck, drained. This nearly level, very
poorly drained soil is often ponded by adjacent surface
runoff. It is in broad, low lying areas and depressions.
Mapped areas are usually irregular in shape, but some
are round. They range from 5 to about 400 acres in size.
The dominant size is about 80 acres.

In a typical profile the surface layer is biack muck
about 10 inches thick. Organic material extends to a
depth of about 60 inches. The upper part is black, friable
muck; the middie part is very dark brown, friable muck;
and the lower part is very dark brown, very friable muck.
In many small areas there are layers of fibers that are
not as well decomposed. In many small areas sand,
marl, or a combination of sand and marl is within 16 to
50 inches of the surface.

Inciuded with this soil in mapping are a few small
areas of very poorly drained Maumee soils on slightly
higher knolls. A few areas are undrained. These
inclusions make up about 7 percent of the unit.

The permeability of this Houghton sail is moderately
- slow to moderately rapid. The available water capacity is
very high. Runoff is very slow or ponded. The seasonal
high water table is at or above the surface.

Most areas of this soil are used for cultivated crops.
Corn, mint, and truck crops are the major crops.

This soil is suitable for corn, mint, and truck crops. Soil
blowing, ponding, and frost are hazards. Limitations are
the soil warming up slowly in the spring, possibility of the
muck burning, and the muck subsiding when drained.
Ponded areas hinder the use of equipment, and
machinery bogs down in this soil when it is wet.
Management of the water table determinas the rate of
oxidation. Overdrainage will increase the rate. This soil is
very unstable and caution in the use of heavy equipment
is advised, especially near drainage ditches. Soit blowing
can be controlled by windbreaks, conservation tillage
that leaves all or part of the crop residues on the
surface, stripcropping, a combination of these practices,
or permanent vegetation. Delaying cultivation in spring
until the danger of frost passes will reduce crop damage.
Excess water can be removed by open ditches,
subsurface drains, surface drains, pumping, or a
combination of these practices. Overdrainage, however,
can result in droughtiness. These practices will help the
soil warm up earlier in the spring.

Soil survey

This soil is well suited to grasses and legumes for hay
and is poorly suited to pasture. Soil biowing and ponding
are hazards. Frost heaving is a limitation. Overgrazing
and grazing during wet psriods are the major
management concerns.

This soil has severe limitations for building sites and
sanitary facilities. It is generally unsuited to these uses
because of ponding, low strength, and mederately slow
permeability. This soil is severely limited for local roads
by ponding, low strength, and frost action. Removing the
unstable material and hauling in suitable fill will help
overcome these limitations. Road ditches and culverts
will lower the water table and help reduce frost action.

This soil is in capability subclass lliw and woodland
suitability subclass 4w.

MdA—Markton sand, 0 to 3 percent slopes. This
nearly level and gently sloping, somewhat poorly drained
soil is in broad, low lying areas in the uplands; in
depressional areas; and on low rises. Mapped areas are
irregular in shape and range from 3 to about 200 acres
in size. The dominant size is about 10 acres.
~ In a typical profile the surface layer is dark brown sand
about 11 inches thick. The subsoil is about 25 inches
thick. The upper part of the subsoil is yellowish brown,
mottled, very friable sand; the lower part is brown and
light brownish gray, mottied, friable loam. The underlying
material, from a depth of about 36 to 55 inches, is light
brownish gray, motiled loam in the upper part and gray,
mottled loam in the lower part. Below this, to a depth of
about 60 inches, the underlying materiai is brown,
mottled loam. In some areas this soil has less than 20
inches of sandy material in the upper part. In many small
areas this soil has more than 40 inches of sandy
material in the upper part, and in many of these areas
the upper part of the subsoil is browner. In a few areas
the underlying material is sandy loam or gravelly sandy
loam. In some small areas this so0il is browner in the
upper part of the profile.

Included with this soil in mapping are some small
areas of somewhat poorly drained Crosier soils in slightly
lower areas. Crosier soils have less than 20 inches of
sand in the surface layer. Many small areas of very
poorly drained Gilford soils and soils that have a thicker,
darker surface layer and a grayer subsoil are in lower
areas. Many small areas of somewhat poorly drained
Morocco soils are throughout the unit. A few areas of
steeper soils are throughout the unit. These inclusions
make up about 13 percent of the unit.

The permeability of this Markton soil is rapid in the
upper part of the profile and moderate in the lower part.
The available water capacity is moderate. The organic
matter content of the surface layer is moderate. Runotf
is slow. The seasonal high water table fluctuates
between depths of 1 foot and 3 feet.
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Most areas of this soil are used for cultivated crops.
Corn and soybeans are the major crops. Some small
areas are used for hay or pasture or are in woodland.

This soil is suitable for comn, soybeans, and smail
grain. Erosion on steeper slopes and soil blowing are
hazards. Watness hinders normal root growth.
Insufficient moisture during the summer months,
however, results in droughtiness. Erosion can be
controlled by conservation tillage that leaves all or part
of the crop residue on the surface, contour strips,
stripcropping, cover crops, grassed waterways, terraces,
diversions, crop rotation, grade stabilization structures, or
a combination of these practices. Soil blowing can be
controlled by windbreaks, proper use of crop residues,
conservation tillage, stripcropping, cover crops, a
combination of these practices, or permanent vegetation.
Excess water can be removed by open ditches,
subsurface drains, surface drains, pumping, or a
combination of these practices. hrigation will reduce
droughtiness. Conservation practices such as crop
residue management, green manure crops, cover crops,
and conservaticon tillage help to maintain and improve
the tilth, moisture content, and organic matter content of
this soil.

This soil is well suited to grasses and legumes for hay
or pasture. Erosion on steeper slopes and soil blowing
are hazards. Limitations are wetness and, during the
summer months, insufficient moisture resulting in
droughtiness. Overgrazing and grazing during wet
periods are the major management concerns.
Overgrazing reduces plant density and hardiness and
causes erpsion and soil blowing. Grazing during wet
periods causes surface compaction, which results in
poor sail tilth, causes excessive runoff, reduces forage
yields, damages the sod, and reduces plant density and
hardiness. Proper stocking, timely deferment of grazing,
restricted use during wet periods, and strip grazing
during the summer months will help control erosion and
soil blowing, reduce surface compaction, maintain good
plant density and hardiness, and keep the pasture and
soil in good condition.

This soil is suitable for trees. Seedling mortality is
severe. Planting more trees than necessary will
compensate for seedling mortality, but thinning may be
required later.

This soil is severely limited for building sites by
wetness. An adequate drainage system with storm
sewers is needed to lower the water table. Pumping may
be necessary if drainage outlets ara not available. This
soil is severely limited for local roads and streets by frost
action. Hauling in suitable fill material and installing road
ditches and culverts will help overcome these limitations.
This soil is severely limited for septic tank absorption
fields by wetness. Connecting sanitary facilities to
commercial sewer systems, if possible, should be
considered.
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This soil is in capability subclass lllw and woodland
suitabilty subclass 3s.

Me—Maumee sand. This nearly level, very poorly
drained soil is often ponded by adjacent surface runoff. It
is in broad, low lying areas and depressions. Mapped
areas are iiregular in shape and range from 3 to more
than 500 acres in size. The dominant size is about 120
acres.

In a typical profile the surface layer is black sand
about 10 inches thick. The subsurface layer is very dark
grayish brown, mottled sand about 7 inches thick. The
underlying material, to a depth of 60 inches, is dark gray,
dark grayish brown, grayish broawn, and brown, mottled
sand. In some small areas the surface layer is less than
14 inches thick or it is silt loam, sandy lcam, or loam. In
some areas there is less sand and more clay in the
upper part of the profile. In some small areas this soil
has a mucky loamy sand surface layer or is more acidic.
In a few areas there is a thin, cemented iron layer in the
upper part of the profile. There are thin lenses of loamy
material in the upper part of the profile in some areas.

Included with this soil in mapping are small areas of
moderately well drained Brems and somewhat poorly
drained Morocco soils on slightly higher ridges and
knolls. Small areas of excessively drained and
moderately well drained Plainfield soils are on higher
areas. Many small areas of somewhat poorly drained
Watseka soils are on slightly higher areas. These
inclusions make up about 14 percent of the unit.

The permeability of this soil is rapid. The available
water capacily is low. The organic matter content of the
surface layer is moderate. Runcff is very slow or ponded.
The seasonal high water table is at or above the surface.

Most areas of this soil are used for cultivated crops.
Corn, soybeans, and small grain are the major crops. A
few small areas of this soil are used for pasture.

This soil is suitable for blueberries, corn, soybeans,
and small grain. Scil blowing, ponding, and frost are
hazards. Limitations are insufficient moisture during the
summer months, which results in droughtiness, and the
soil warming up slowly in the spring. Ponded areas
hinder the use of equipment, and machinery bogs down
in this soil when it is wet. Soil blowing can be controlled
by windbreaks, proper use of crop residues, conservation
tillage, stripcropping, cover crops, a combination of these
practices, or permanent vegetation. Delaying cultivation
in the spring until the danger of frost passes will reduce
crop damage. Excess water can be removed by open
ditches, subsurface drains, surface drains, pumping, or a
combination of these practices. These practices will also
help the soil warm up earlier in the spring. Conservation
practices such as crop residue management, green
manure crops, cover crops, and conservation tillage help
to maintain and improve the tilth and organic matter
content of this soil.
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This soil is well suited to grasses and legumes for hay
or pasture. Soil blowing and ponding are hazards.
Insufficient moisture during the summer months resulting
in droughtiness is a limitation. Overgrazing and grazing
during wet periods are the major management concerns.
Overgrazing reduces plant density and hardiness and
causes soil blowing. Grazing during wet periods causes
surface compaction, which results in poor soil tilth,
reduces forage yields, damages the sod, and reduces
plant density and hardiness. Proper stocking, timely
deferment of grazing, restricted use during wet periods,
strip grazing, and frequent grazing rotations during the
summer months will help contral soil blowing, reduce
surface compaction, maintain good plant density and
hardiness, and keep the pasture and scil in good

. condition.

This soil has severe limitations for building sites and
sanitary facilities. It is generally unsuited to these uses
because of ponding and poor filtering qualities of the
soil. This soil is severely limited for local roads by
ponding. Hauling in suitable fill material, constructing
reads on elevated areas, and installing road ditches and
culverts will help overcome this limitation.

This soil is in capability subclass lllw and woodland
suitability subclass 4w.

Mh—Maumee mucky sand. This nearly level, very
poorly drained soil is often ponded by adjacent surface
runoff. It is in broad, low lying areas and depressions.
Mapped areas are irregular in shape and range from
about 3 to about 80 acres in size. The dominant size is
about 20 acres.

In a typical profile the surface layer is black mucky
sand about 10 inches thick. The underlying material, to a
depth of 80 inches, is dark gray, grayish brown, and
brown, mottled sand. In some areas this soil is more
acidic. In some small areas this soil has less than 8
inches of muck over the sand. There is more clay in the
upper part of the profile in some areas.

Included with this soil in mapping are small areas of
very poorly drained Adrian scils in more depressional
areas. Adrian soils have more than 16 inches of muck
overlying sand. Some small areas of somewhat poorly
drained Morocco and Watseka soils are on slightly
higher areas. Also included are a few lower areas of very
poorly drained soils that have 8 to 16 inches of muck
over sand. These inclusions make up about 11 percent
of the unit.

The permeability of this Maumee soil is rapid. The
available water capacity is low. The organic matter
content of the surface layer is very high. Runoff is very
slow or ponded. The seasonal high water table is at or
above the surface.

Most areas of this soil are used for cultivated crops.
Corn, soybeans, and small grain are the major crops. A
few small areas are used for pasture.

Soil survey

This soil is suitable for blueberries, corn, soybeans,
and small grain. Scil blowing, ponding, and frost are.
hazards. Limitations are insufficient moisture during the
summer months, which results in droughtiness, and the
soil warming up slowly in the spring. Ponded areas
hinder the use of equipment, and machinery bogs down
in this scil when it is wet. Soil blowing can be controlled
by windbreaks, proper use of crop residues, conservation
tillage, stripcropping, cover crops, a combination of these
practices, or permanent vegetation. Delaying cultivation
in spring until the danger of frost passes will reduce crop
damage. Excess water can be removed by open ditches,
subsurface drains, surface drains, pumping, or a
combination of these practices. These practices will help
the soil warm up sarlier in the spring. Conservation
practices such as crop residue management, green
manure crops, cover crops, and conservation tillage help
to maintain and improve the tilth and organic matter
content of this soil.

This soil is well suited to grasses and legumes for hay
or pasture. Soil blowing and ponding are hazards.
Insufficient moisture during the summer months resulting
in droughtiness is a limitation. Qvergrazing and grazing
during wet periods are the major management concerns.
Owvergrazing reduces plant density and hardiness and
causes soil blowing. Grazing during wet periods causes
surface compaction, which results in poor soil tilth,
reduces forage vields, damages the sod, and reduces
plant density and hardiness. Proper stacking, timely
deferment of grazing, restricted use during wet periods,
strip grazing, and frequent grazing rotations during the
summer months will help control soit blowing, reduce
surface compaction, maintain goed plant densily and
hardiness, and keep the pasture and soil in good
condition.

This soil has severe limitations for building sites and
sanitary facilities. it is generally unsuited for this use
because of ponding and poor filtering qualities of the
soil. This soil is severely limited for local roads by
ponding. Hauling in suitable fill material, constructing
roads on elevated areas, and installing road ditches and
culverts will help overcome this limitation.

This soil is in capability subclass lllw and woodland
suitability subclass 4w.

Mn—Maumee Variant lopamy sand. This nearly level,
very poorly drained soil is often ponded by adjacent
surface runoff. It is in broad, low lying areas and
depressions. Mapped areas are irregular in shape and
range from 3 to about 100 acres in size. The dominant
size is about 30 acres.

In a typical profile the surface layer is dark brown
loamy sand about 10 inches thick. The subsoil is about 5
inches thick. It is a strong brown, mottled, strongly
cemented iron layer. The underlying material, to a depth
of 80 inches, is dark grayish brown, grayish brown, and
light brownish gray, mottled sand. In a few small areas
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this soil has no cemented iron layer, and in some of
these areas it is more acidic or has more clay in the
upper part of the profile. In some small areas the
cemented iron layer is at or near the surface. The
surface layer is sandy loam, loam, or silt loam in a few
areas. In some areas this soil has thin strata of loamy
material in the upper part of the underlying material.

Included with this seil in mapping are some small
areas of moderately well drained Brems soils and
somewhat poorly drained Morocco soils on higher ridges
and knolis. A few areas of somewhat poorly drained
Watseka soils are on slightly higher areas. These
inclusions make up about 5 percent of the unit.

The permeability of this Maumee soil is moderately
slow to moderately rapid in the upper part of the profile
and rapid in the lower part. The available water capacity
is low. The organic matter content of the surface layer is
moderate. Runoff is very slow or ponded. The seasonal
high water table is at or above the suriace. in some
areas tillage is difficult because the cemented iron layer
is near the surface.

Most areas of this soil are used for cultivated crops.
Corn, soybeans, and small grain are the major crops.

This soil is suitable for blueberries, corn, soybeans,
and smali grain. Soil blowing, ponding, and frost are
hazards. Limitations are insufficient moisture during the
summer menths resulting in droughtiness, the soil
warming up slowly in the spring, and the cementad iron
layer at or near the surface. Ponded areas hinder the
use of equipment, and machinery bogs down in this soil
when it is wet. Soil blowing can be controlled by
windbreaks, proper use of crop residues, conservation
tillage, stripcropping, cover crops, a combination of these
practices, or permanent vegetation. Delaying cultivation
in the spring until the danger of frost passes will reduce
crop damage. Excess water can be removed by open
ditches, subsurface drains, surface drains, pumping, or a
combination of these practices. These practices will also
help the soil warm up earlier in the spring. Conservation
practices such as crop residue management, green
manure crops, cover crops, and conservation tillage help
to maintain and improve the tilth and organic matter
conteni of this soil.

This soil is well suited to grasses and legumes for hay
or pasture. Soil blowing and ponding are hazards.
Insufficient moisture during the summer months resuiting
in droughtiness is a limitation. Overgrazing and grazing
during wet periods are the major management concerns.

This soil has severe limitations for building sites and
sanitary facilities. It is generally unsuited to these uses
because of ponding, the cemented pan, and poor
filtering qualities of the soil. This soil is severely limited
for local roads by ponding. Hauling in suitable fill,
constructing roads on elevated areas, and installing
ditches and culverts will help overcome this limitation.

This soil is in capability subclass (llw and woodland
suitability subclass 4w.
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MpB—Metea loamy sand, 1 to 4 percent slopes.
This nearly level and gently sloping, well drained soil is
in broad upland areas and low rises. Mapped areas are
irregular in shape and range from 3 to about 250 acres
in size. The dominant size is about 20 acres.

In a typical profile the surface layer is dark brown
loamy sand about 9 inches thick. The subsoil is about 51
inches thick. The upper part of the subsoil is yellowish
brown, very friable loamy sand; the middle part is
yellowish brown, friable fine sandy loam; and the lower
part is yellowish brown, friable sandy clay loam and
loam. In some small areas this soil has less than 20
inches or more than 40 inches of sandy material in the
upper part of the profile. In a few areas there is gravelly
loam, gravelly sandy loam, loam, or sandy loam
underlying material within 60 inches of the surface. In
some areas there are mottles in the lower part of the
subsail.

Included with this s0il in mapping are some small
areas of somewhat poorly drained Crosier and Markton
soils in the lower lying areas. Small areas of excessively
drained Plainfield soils are on higher areas. A few areas
of well drained Wawasee soils and steeper soils are
throughout the unit. Wawasee soils do not have the
sandy surface. These inclusions make up about 14
percent of the unit.

The permeability of this Metea soil is rapid in the
upper part of the profile and moderate in the lower part.
The available water capacity is moderate. The organic
matter content of the surface layer is low. Runoff is slow.

Most areas of this soil are used for cultivated crops.
Corn, soybeans, and small grain are the major crops.
Some areas are used for hay or are in woodland,

This seil is suitable for corn, scybeans, and small
grain. Erosion on steepsr slopes and soil blowing are
hazards. Droughtiness is a limitation. Erosion can be
controlled by terraces, diversions, conservation tillage
that leaves all or part of the crop residue on the surface,
contour strips, stripcropping, cover crops, grassed
waterways, crop rotation, grade stabilization structures,
or a combination of these practices. Soil blowing can be
controlled by windbreaks, proper use of crop residues,
conservation tillage, stripcropping, cover crops, a
combination of these practices, or permanent vegetation.
Irrigation will reduce the droughtiness. Conservation
practices such as crop residue management, green
manure crops, spreading of manure, cover crops, and
conservation tillage help to maintain and improve the
tilth, moisture content, and organic matter content of this
soil.

This soil is well suited to grasses and legumes for hay
or pasture. Erosion on steeper slopes and soil blowing
are hazards. Droughtiness is a limitation. Overgrazing
reduces plant density and hardiness and causes erosion
and soil blowing. Proper stocking, timely deferment of
grazing, and strip grazing during the summer months will
help maintain good plant density and hardiness, control
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erosion and soil blowing, and keep the pasture and soil
in good condition.

This soil is well suited to trees. Seedling mortality and
plart competition are moderate. Planting more trees than
necessary will compensate for seedling mortality, but
thinning may be required later. Seedlings grow well if
competing vegetation is controlled by plow planting, site
preparation, spraying, cutting or girdling.

This soil is suitable for building sites. It is moderately
limited for local roads and streets by frost acticn.
Replacing or covering the upper layer of the soil with a
suitable base material will help control frost action. This
s0il is moderately limited for septic tank absorption fields
by moderate permeability in the lower part of the profite.
Enlarging the filter field, using a mound system, or
connecting the sanitary facilities to a commercial sewer
system, where available, are some alternatives to the
problem.

This soil is in capability subclass llle and woodland
suitability subclass 2s.

Mr—Morocco loamy sand. This nearly level,
somewhat poorly drained soil is in broad, low lying areas;
in depressions; and on low rises. Mapped areas are
usually irregular in shape, but some are long and narrow.
They range from 3 to about 30C acres in size. The
dominant size is about 40 acres.

In a typical profile the surface layer is very dark
grayish brown loamy sand about 8 inches thick. The
subsurface layer is brown, mottled sand about 5 inches
thick. The subsoil is about 13 inches thick. ki is brownish
yellow, mottled, loose sand. The underlying material,
from a depth of about 26 to 45 inches, is pale brown,
mottied sand in the upper part and very pale brown,
mottled sand in the lower part. Below this, to a depth of
about 80 inches, the underlying material is light gray,
mottied sand. Some areas of this soil have a dark
surface layer more than 10 inches thick. In a few small
areas the surface layer is fine sandy loam or sandy
loam. In a few areas this soil is slightly acid or neutral in
the subsoil and underlying material. in some areas there
are thin lenses of loamy material in the upper part of the
profile.

Included with this soil in mapping are some small
areas of moderately well drained Brems soils on slightly
higher ridges and knolls. Some small areas of very
poorly drained Maumee soils are in the wetter
depressional areas. A few small areas of moderately well
drained and excessively drained Plainfield soils are on
the highest ridges and knolis. These inclusions make up
about 13 percent of the unit.

The permeability of this Morocco soil is rapid. The
availabie water capacity is low. The organic matter
content of the surface layer is low. Runoff is very slow.
The seasonal high water table fluctuates between depths
of 1 foot and 2 feet.

Soil survey

Most areas of this soil are used for cultivated crops.
Corn, soybeans, and small grain are the major crops.
Some areas are used for hay or pasture or are in
woodland.

This soil is poorly suited to corn, soybeans, and small
grain. It is well suited to blueberries. Scil blowing is a
hazard. Wetness hinders normal root growth. Insufficient
moisture during the summer months resulting in
droughtiness is a limitation. Soil blowing can be
controlied by windbreaks, proper use of crop residues,
conservation tillage, stripcropping, cover crops, a
combination of these practices, or permanent vegetation.
Excess water can be removed by open ditches,
subsurface drains, surface drains, pumping, or a
combination of these practices. Irrigation will reduce
droughtiness. Conservation practices such as crop
residue management, green manure crops, cover crops,
and conservation tillage help to maintain and improve
the tilth, moisture content, and organic matter content of
this soil.

This soil is well suited to grasses and legumes for hay
or pasture. Soil blowing is a hazard. Limitations are
wetness and, during the summer months, insufficient
moisture resulting in droughtiness are limitations.
QOvergrazing and grazing during wet periods are the
major management concerns. Overgrazing reduces plant
density and hardiness and causes soil blowing. Grazing
during wet periods causes surface compaction, which
results in poor sail tilth, causes runoff, reduces forage
yields, damages the sod, and reduces plant density and
hardiness. Proper stocking, timely deferment of grazing,
restricted use during wet periods, strip grazing, and
frequent grazing rotations during the summer months will
help control blowing, reduce surface compaction,
maintain good plant density and hardiness, and keep the
pasture and scil in good condition.

This soil is suitable for trees. Seedling mortality and
plant competition are moderate. Planting more trees than
necessary will compensate for seedling mortality, but
thinning may be required later. Seedlings grow well if
competing vegetation is contrelled by plow planting, site
preparation, spraying, cutting, or girdling.

This soil is severely limited for building sites by
wetness. An adequate drainage system with storm
sewers is needed to lower the water table. Pumping may
be necessary if drainage outlets are not available. This
soil is moderately limited for local roads and streets by
wetness and frost action. Hauling in suitable fill material,
constructing roads on elevated areas, and installing road
ditches and culverts will help overcome these limitations.
This soil is severely limited for septic tank absorption
fields by wetness and poor filtering qualities of the soil.
Where possible, connecting sanitary facilities to a
commercial sewer system is an alternative to this
problem.

This soit is in capability subclass Vs and woodland
suitability subclass 3o.
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Na—Napoleon muck, undrained. This nearly level,
very poorly drained soil is often ponded by adjacent
surface runoff, It is in broad, low lying areas and
depressions. Mapped areas are usually irregular in
shape, but some are round. They range from 3 to about
100 acres in size. The dominant size is about 80 acres.

In a typica! profile the surface layer is about 5 inches
thick. The upper part of the surface layer is
undecomposed leaves; the lower part is very dark brown
muck. Organic material extends to a depth of about 60
inches. It is dark brown or very dark brown, friable muck.
In many small areas there is less than 51 inches of muck
over sand, marl, or a cembination of these. The fibers in
some small areas are not as well decomposed and are
more alkaline,

Included with this soil is mapping are small areas of
very poorly drained Newton soils and somewhat poorly
drained Watseka soils on small knolls and on the edge
of the unit. A few areas are drained. These inclusions
make up about 10 percent of the unit.

The permeability of this Napoleon soil is moderate or
moderately rapid. The available water capacity is very
high. The organic matter content of the surface layer is
very high. Runoff is very slow or ponded. The seasonal
high water table is at or above the surface. This soil is
extremely acid.

Most areas of this soil are used for woodland. This soil
is generally unsuited to crops, but is suited to
blueberries. Soil blowing, ponding, and frost are hazards.
Overdrainage may result in droughtiness. Limitations are
the soil warming up slowly in the spring, the extremely
acid reaction, possibility of the muck burning, and
subsiding of the muck when drained. Ponded areas
hinder the use of equipment, and machinery bogs down
in this soil when it is wet.

This soil is well suited to grasses and legumes for hay
and is poorly suited to pasture. Soil blowing and ponding
are hazards. Frost heaving is a limitation. Overgrazing
and grazing during wet periods are the major
management concerns.

This soil is suitable for trees. Equipment limitations,
seedling mortality, windthrow hazard, and plant
competition are severa. The possibility of the muck
burning is a limitation. Some equipment limitations can
be avoided by harvesting and logging during dry pericds
or winter months. Planting more trees than necessary
will compensate for seedling mortality, but thinning may
be required later. Water-tolerant species with deep root
systems are best suited to timber stands. Seedlings grow
well if competing vegetation is conirolled by plow
planting, site preparation, spraying, cutting, or girdling.

This soil has severe limitations for building sites and
sanitary facilities. It is generally unsuited to these uses
because of ponding and low strength. This soil is
severely limited for local roads by ponding and frost
action. Constructing roads on elevated areas, hauling in

25

suitabie fill material, and installing road ditches and
culverts will help overcome these limitations.

This soil is in capability subclass Viw and woodland
suitability subclass 3w.

Nf—Newton lcamy sand. This nearly level, very
poorly drained soil is often ponded by adjacent surface
runoff. It is in broad, low lying areas and depressions.
Mapped areas are irregular in shape and range from 3 to
about 200 acres in size. The dominant size is about 40
acres.

In a typical profile the surface layer is black loamy
sand about 8 inches thick. The subsurface layer is about
12 inches thick. It is black, mottled loamy sand in the
upper part and very dark grayish brown, motiled sand in
the lower part. The underlying material, to a depth of 60
inches, is dark grayish brown and grayish brown, mottled
sand. In some small areas the surface layer is less than
10 inches thick. In seme areas there is more clay in the
upper part of the profile, and the soil is slightly acid or
neutral throughout. In some small areas the surface layer
is sandy loam or mucky loamy sand or is less than 8
inches of muck over sand. In a few areas there are thin
lenses of loamy material in the underlying material.

Included with this soil in mapping are some small
areas of very poorly drained Adrian soils in more
depressional areas. Adrian soils have 16 to 51 inches of
muck over sand. Small areas of moderately well drained
Brems sails are on higher ridges and knolls. Many small
areas of somewhat poorly drained Morocco and
Watseka soils are on slightly higher areas. There are a
few lower areas of very poorly drained soils that have 8
to 16 inches of muck over sand. These inclusions make

" up about 10 percent of the unit.

The permeability of this Newton soil is rapid. The
available water capacity is low. The organic matter
content of the surface layer is moderate. Runoff is very
slow or ponded. The seasonal high water table is at or
above the surface.

Most areas of this soil are used for cultivated crops.
Corn, soybeans, and small grain are the major crops. A
few small areas are used for hay or pasture.

This soail is suitable for corn, soybeans, small grain,
and blueberries. Soil blowing, ponding, and frost are
hazards. Limitations are insufficient moisture during the
summer months resulting in droughtiness, the soil
warming up slowly in the spring, and a very acid upper
solum. Ponded areas hinder the use of equipment, and
machinery bogs down in this soil when it is wet. Soil
blowing can be controlled by windbreaks, proper use of
crop residues, conservation tillage, stripcropping, cover
crops, a combination of these practices, or permanent
vegetation. Delaying cultivation in the spring until the
danger of frost passes will reduce crop damage. Excess
water can be removed by open ditches, subsurface
drains, surface drains, pumping, or a combination of
these practices. These practices will also help the soil
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warm up in the spring. Conservation practices such as
crop residue management, green manure Crops, cover
crops, and conservation tillage help to maintain and
improve the tilth and organic matter content of this soil.

This soil is well suited to grasses and legumes for hay
or pasture. Soil blowing and ponding are hazards.
Insufficient moisture during the summer months resulting
in droughtiness is a limitation. Overgrazing and grazing
during wet periods are the major management concerns.
Overgrazing reduces plant density and hardiness and
causes soil blowing. Grazing during wet periods causes
surface compaction, which results in poor tilth, reduces
forage yields, damages the sod, and reduces plant
density and hardiness. Proper stocking, timely deferment
of grazing, restricted use during wet periods, and strip
grazing during the summer months will help control soil
blowing, reduce surface compaction, maintain good plant
density and hardiness, and keep the pasture and soil in
good condition.

This soil has severe limitations for building sites and
sanitary facilities. It is generally unsuited to these uses
because of ponding and poor filtering qualities of the
soil. This soil is severely limited for local roads by
ponding. Hauling in suitable fill material, constructing
roads on elevated areas, and installing road ditches and
culverts will help overcome this himitation.

This soil is in capability subclass IVw and woodland
suitability subclass 4w.

OrB—0Ormas sand, 1 to 4 percent slopes. This
nearly level and gently sloping, well drained sqil is in
broad, upland areas and on low rises. Mapped areas are
irregular in shape and range in size from 5 to about 140
acres. The dominant size is about 20 acres.

In a typical profile the surface layer is dark brown sand
about 9 inches thick. The subsoil is about 38 inches
thick. The upper part is strong brown, very friable loamy
sand; the middle part is strong brown, friable sandy
loam; and the lower part is brown, very friable sandy
loam. The underlying material, to a depth of about 60
inches, is yellowish brown gravelly coarse sand. In many
small areas there is less than 20 inches of sandy
material in the upper part of the profile. In some small
areas there is more than 40 inches of sandy material in
the upper part. In small areas this soil has less than 6
inches of loamy material in the subsoil.

Included with this soil in mapping are some small
areas of moderately well drained Brems soils and
somewhat poorly drained Ormas Variant soils in lower
positions. Many small areas of somewhat excessively
drained Coloma soils and excessively drained Plainfield
soils are located throughout the unit. A few areas of
steeper soils are throughout the unit. These inclusions
make up about 14 percent ¢f the unit.

The permeability of this Ormas soil is moderately rapid
in the upper part of the profile and very rapid in the
lower part. The available water capacity is low. The

Soil survey

organic matter content of the surface layer is low. Runoff
is slow.

Most areas of this soil are used for cultivated crops.
Corn and soybeans are the major crops. Soma areas are
used for hay or pasture, are in woodland, or are mined
for sand and gravel.

This soil is poorly suited to corn, soybeans, and small
grain. Erosion on steeper slopes and soil blowing are
hazards. Droughtiness is a limitation. Erosion can be
controlled by terraces, diversions, conservation tillage
that leaves all or part of the crop residue on the surface,
contour strips, stripcropping, cover crops, grassed
waterways, conservation tillage, crop rotation, grade
stabilization structures, or a combination of these
practices. Soil blowing can be controlled by windbreaks,
proper use of crop residues, conservation tillage,
stripcropping, cover crops, a combination of these
practices, or permanent vegetation. Irrigation will reduce
droughtiness. Conservation practices such as crop
residue management, green manure crops, spreading of
manure, cover crops, and conservation tillage help to
maintain and improve the tilth, moisture content, and
organic matter content of this soil.

This soil is suitable for grasses and legumes for hay or
pasture. Erosion on steeper slopes and soil blowing are
hazards. Droughtiness is a limitation. Overgrazing
reduces plant density and hardiness and causes erosion
and soil blowing. Proper stocking, timely deferment of
grazing, strip grazing, and frequent grazing rotations
during the summer months will help control erosion and
soil blowing, maintain good plant density and hardiness,
and keep the pasture and soil in good condition.

This soil is suitable for trees. Seedling mortality is
severe, and plant competition is moderate. Planting more
trees than necessary will compensate for seedling
moriality, but thinning may be required later. Seedlings
grow well if competing vegetation is controlled by plow
planting, site preparation, spraying, cutting, or girdling.

This soil is suitable for building sites. It is moderately
limited for local roads and strests by frost action.
Replacing or covering the upper layer of the soil with a
suitable base material will help control frost action. This
soil is suitable for septic tank absorption fields.

This soil is in capability subclass llls and woodland
suitability subclass 3s.

OvA—Ormas Variant-Morocco leamy sands, 0 to 2
percent slopes. This map unit consists of nearly level,
somewhat poorly drained Ormas Variant and Morocco
soils in broad, low lying areas and on low rises. Mapped
areas are irregular in shape and range in size from 3 to
about 200 acres. The dominant size is about 30 acres.
This unit is about 55 percent Ormas Variant soils and
about 20 percent Morocco soils. Areas of these soils are
so intricately mixed, or so small in size, that it was not
practical to separate them in mapping.



Starke County, Indiana

in a typical profile of Ormas Variant soil the surface
layer is dark grayish brown loamy sand about 8 inches
thick. The subsurface layer is brown, mottled loamy sand
about 5 inches thick. The subsoil is about 35 inches
thick. The upper part of the subsoil is yellowish brown,
mottled, very friable loamy sand, and the lower part is
gray, mottled, friable sandy loam. The underlying
material, to a depth of about 60 inches, is light yellowish
brown, mottled loamy sand. In many small areas this scil
has less than 20 inches of sandy material in the upper
part of the profile. In some small areas there is more
than 40 inches of sandy material over the loamy
material. The surface layer in a few areas is sandy loam
or fine sandy loam.

In a typical profile of Morocco soil the surface layer is
dark brown loamy sand about 9 inches thick. The subsoil
is about 19 inchas thick. It is yellowish brown, mottled,
very friable sand. The underlying material, to a depth of
about 60 inches, is yellowish brown, mottled sand. The
surface layer in a few areas is sandy loam or fine sandy
loam. In some areas the surface layer is thicker and
blacker.

Included with these soils in mapping are smail, slightly
higher areas of moderately well drained Brems soils and
some small, lower areas of very poorly drained Gilford
soils. A few areas of well drained Ormas soils and
excessively drained and moderately well drained
Plainfield soils are on the higher ridges and knolls.
These inclusions make up about 10 percent of the unit.

The permeability of the Ormas Variant soil is
moderately rapid in the solum and very rapid in the
underlying material. The permeability of the Morocco soil
is rapid. The available water capacity of both soils is low.
The organic matter content in the surface layer is low.-
Runoff is very slow. The seasonal high water table
fluctuates between depths of 1 foot and 3 feet.

Most areas of these soils are used for cultivated
crops. Corn, soybeans, and small grain are the major
crops. Some small areas are used for hay or pasture or
are in woodland.

These soils are suitable for blueberries, corn,
soybeans, and small grain. Soil blowing is a hazard.
Wetness hinders normal roct growth. Insufficient
moisture during the summer months resulting in
droughtiness is a limitation. Soil blowing can be
controlled by windbreaks, conservation tillage that leaves
all or part of the crop residues on the surface,
stripcropping, cover crops, a combination of these
practices, or permanent vegetation. Excess water can be
removed by open ditches, subsurface drains, surface
drains, pumping, or a combination of these practices.
Irrigation can reduce the droughtiness. Conservation
practices such as crop residue management, green
manure crops, cover crops, and conservation tillage help
to maintain and improve the tilth, moisture content, and
organic matter content of these soils.
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These soils are well suited to grasses and lequmas for
hay or pasture. Soil blowing is a hazard. Wetness and,
during the summer months, insufficient moisture resulting
in droughtiness are limitations. Overgrazing and grazing
during wet periods are the major management concerns.
Overgrazing reduces plant density and hardiness and
causes soil blowing. Grazing during wet periods causes
surface compaction, which results in poor soil tilth,
causes runoff, reduces forage yields, damages the sod,
and reduces plant density and hardiness. Proper
stocking, timely deferment of grazing, restricted use
during wet periods, strip grazing, and frequent grazing
rotations during the summer months will help control soil
blowing, reduce surface compaction, maintain good plant
density and hardiness, and keep the pasture and soil in
good condition.

These soils are suitable for trees. Seedling mortality
and plant competition are moderate. Planting more trees
than necessary will compensate for the seedling
mortality, but thinning may be required later. Seedlings
grow well if competing vegstation is controlled by plow
planting, site preparation, spraying, cutling, or girdling.

These soils are severely limited for building sites by
wetness. An adequate drainage system with storm
sewers is needed to lower the water table. If drainage
outlets are not available, however, pumping may be
necessary. Selection of building sites on better suited,
nearby soils is suggested. The Ormas Variant soil is
severely limited for local roads and streets by frost
action. The Morocco soil is moderately limited for local
roads and streets by wetness and frost action. Hauling in
suitable fill material, contructing roads on elevated areas,
and installing road ditches and culverts will help in
overcoming these limitations. These soils are severely
limited for septic tank absorption fields by wetness and
poor filtering qualities of the soil. Connecting the sanitary
facilities to a commercial sewer system, where possible,
is one alternative to the problem.

These sails are in capability subclass llls. The Ormas
Variant soil is in woodland suitability subclass 3s, and
the Morocco seil is in 30.

PiA—Plainfield sand, 0 to 1 percent slopes. This
nearly level, excessively drained soil is in broad, flat
areas and ridgetops in the uplands. Mapped areas are
irregular in shape and range in size from S to about 100
acres. The dominant size is about 30 acres.

In a typical profile the surface layer is dark brown sand
about 12 inches thick. The subsoil is about 8 inches
thick. It is yellowish brown, very friable sand. The
underlying material, to a depth of 60 inches, is yellowish
brown and brownish yellow sand.dn some small areas
the subsoil has a series of loamy sand bands separaied
by layers of sand. In some small areas the subsoil has
mare fine sand. In some areas the subsoil has slightly
more silt and clay. in many small areas there are
brown mottles in the lower part of the profile.
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Included with this soil in mapping are some small,
lower areas of moderately well drained Brems soils and
somewhat poorly drained Morocco soils. A few areas of
steeper soils are throughout the unit. These inclusions
make up about 4 percent of the unit.

The permeability of this Plainfield soil is rapid. The
available water capacity is low. The organic matter
content of the surface layer is low. Runoff is slow.

Most areas of this scil are in woodland, but some are
used for hay, pasture, cultivated crops, or urban
development. Many of the areas used for cultivated
crops are farmed because they are in areas of better
suited soils.

This soil is generally unsuited 1o cultivated crops. Soil
blowing is & hazard. Droughtiness and the very acid
reaction are limitations. Irrigation can help make this soil
suitable for cultivated crops.

This soil is suitable for grasses and legumes for hay or
pasture. Soil bloewing is a hazard, and droughtiness is a
limitation. Overgrazing reduces plant density and
hardiness and causes soil blowing. Proper stocking, strip
grazing, timely deferment of grazing, and frequent
grazing rotations during the surmmer months will help
maintain good plant density and hardiness, control soil
blowing, and keep the pasture and soil in good condition.

This soil is suitable for trees. Seedling mortality is
severe, and plant competition is moderate. Planting more
trees than necessary will compensate for seedling
moriality, but thinning may be required later. Seedlings
grow well if competing vegetation is controlled by plow
planting, site preparation, spraying, cutting, or girdling.

This soil is suitable for building sites and local roads
and streets. It is severely limited, however, for septic
tank absorption fields by poor filtering qualities of the
soil. The rapid permeability could result in seepage of
effluent into ground water suppiles. This soil could be
mixed with suitable material to improve the filtering
qualities. Connecting sanitary facilities to a commercial
sewer system, if one is availabie, would be an alternative
to the problem.

This soil is in capability subclass VIs and woodland
suitability subclass 3s.

PIB—Plainfield sand, 1 to 8 percent slopes. This
nearly level to moderately sloping, excessively drained
soil is in broad areas and on ridges, knolls, and long side
slopes. Mapped areas are irregular in shape and range
in size from 3 to about 200 acres. The dominant size is
about 60 acres,

In a typical profile the surface layer is dark grayish
brown sand about 7 inches thick. The subsoil is about 17
inches thick. It is strong brown and yellowish brown, very
friable sand. The underlying material, to a depth of about
€0 inches, is yellowish brown sand. In some small areas
the subsoil has a series of loamy sand bands separated
by layers of sand. In some smali areas there is more fine
sand in the subsoil. In some areas the subsoil has
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slightly more silt and clay. There are brown mottles in
the lower part of the profile in some small areas.

Included with this soil in mapping are a few small,
lower areas of moderately well drained Brems soils and
somewhat poorly drained Morocco soils. A few areas of
steeper soils are throughout the unit. These inclusions
make up about 5 percent of the unit.

The permeability of this Flainfield soil is rapid. The
available water capacity is low. The organic matter
content of the surface layer is low. Runoff is slow or
medium.

Most areas are used for hay or pasture and cultivated
crops. Corn is the major crop. Many areas are in
woodland. Some areas are used for urban development.
Many of the areas used for cultivated crops are farmed
because they are in areas of better suited soils.

Thig soil is generally unsuited to cultivated crops.
Erasion and runoff on steeper slopes and soil blowing
are hazards. Droughtiness and the very acid reaction are
limitations. The use of irrigation on this soil will help
make it suitable for cultivated crops.

This soil is suitable for grasses and legumes for hay or
pasture. Erosion on steeper slopes and soil blowing are
hazards. Droughtiness is a limitation. Overgrazing
reduces plant density and hardiness and causes erosion
and socil blowing. Proper stocking, strip grazing, timely
deferment of grazing, and frequent grazing rotations
during the summer months will help control erosion and
soil blowing, maintain good plant density and hardiness,
and keep the pasture and soil in good condition.

This soil is suitabie for trees. Seedling mortality is
severe and plant competition is moderate. Planting more
trees than necessary will compensate for seedling
mortality, but thinning may be required later. Seedlings
grow well if competing vegetation is controlled by plow
planting, site preparation, spraying, cutting, or girdling.

This soil is suitable for building sites and ilocal roads
and streets. It is severely limited for septic tank
absorption fields by poor filtering qualities of the sail.
The rapid permeability could result in seepage of effluent
inta ground water supplies. This soil could be mixed with
suitable material to improve the filtering qualities.
Connecting the sanitary facilities to a commercial sewer
system, if one is available, would be an alternative to the
problem.

This soil is in capability subclass Vs and woodland
suitability subclass 3s.

PIC—Piainfield sand, 8 to 15 percent slopes. This
moderately sloping and strongly sloping, excessively
drained scil is on ridges, knolls, and long side slopes.
Mapped areas are irregular in shape and range in size
from 3 to about 40 acres. The dominant size is about 15
acres.

In a typical profile the surface layer is about 6 inches
thick. The upper part is undecomposed leaves; the lower
part is very dark grayish brown sand. The subsurface
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layer is about 3 inches thick. It is dark yellowish brown
sand. The subsoil is about 21 inches thick. It is strong
brown, very friable sand. The underlying material, to a
depth of about 60 inches, is yellowish brown sand. In
some small areas the subsoil has a series of loamy sand
bands separated by layers of sand. There are some
small areas where the subsoil has more fine sand. In
some areas the subsoil has slightly more silt and clay. In
some small areas this soil has brown mottles in the
tower part of the profile.

Included with this soil in mapping are a few small
areas of moderately well drained Brems soils and
somewhat poorly drained Morocco soils on toe slopes. A
few areas of steeper soils are throughout the unit. These
inclusions make up about 3 percent of the unit.

The permeability of this Plainfield scil is rapid. The
available water capacity is low. The organic matter
content of the surface layer is low. Runoff is medium.

Most areas of this soil are used for woodland. Some
small areas are used for hay, pasture, or urban
development.

This soil is generally unsuited to cultivated crops.
Erosion and soil biowing are hazards. Droughtiness,
steep slopes, and very acid soil conditions are
limitations.

This soil is suitable for grasses and legumes for hay or
pasture. Erosion and soil blowing are hazards. Steep
slopes and droughtiness are limitations. Overgrazing
reduces plant density and hardiness and causes erosion
and soil blowing. Proper stocking, strip grazing, timely
deferment of grazing, and frequent grazing rotations
during the summer months will help control erosion and
s0il blowing, maintain good plant density and hardiness,
and keep the pasture and soil in good condition.

This soil is suitable for trees. Seedling mortality is
severe, and plant competition is moderate. Planting more
trees than necessary will compensate for seadling
mortality, but thinning may be required later. Seedlings
grow well if competing vegetation is controlled by plow
planting, site preparation, spraying, cutting, or girdling.

This soil is moderately limited for building sites by
slope, but land leveling wili help overcome this preblem.
This soil is moderately limited for local roads and streets
by slope. The land could be leveled, or the roads
constructed on the contour. This soil is severely limited
for septic tank absorption fields by poor filtering qualities
of the soil. The rapid permeability could result in
seepage of effluent into ground water supplies. This soil
could be mixed with suitable material to improve the
filtering qualities. Connecting the sanitary facilities to a
commercial sewer system, if one is available, would be
an alternative to this problem.

This sail is in capability subclass Vs and woodland
suitability subclass 3s.

PtA—Plainfield sand, wet substratum, 0 to 3
percent slopes. This nearly level and gently sloping,
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moderately well drained soil is in broad, flat areas, on
low rises, and along side slopes. Mapped areas are
usually irregular in shape, but some are long and narrow.
They range from 3 to about 300 acres in size. The
dominant size is about 60 acres.

In a typical profile the surface layer is dark brown sand
about 8 inches thick. The subsoil is about 20 inches
thick. It is yellowish brown, very friable sand. The
underiying material, to a depth of about 44 inches, is
yellowish brown and brownish yellow sand. Below this, to
a depth of 52 inches, it is brownish yellow, mottled sand.
Below this, to a depth of about 60 inches, the underlying
material is light yellowish brown, mottled sand. In some
small areas the subsoil has more fine sand. In some
areas there are small amounts of pebbles and shale
fragments throughout the pedon. in small areas there
are thin strata of loamy sand in the lower part of the
profile. In a few areas there are no mottles in the profile.
In some areas there are darker bands in the underlying
material. In many areas there are bright motiles ahove a
depth of 40 inches.

Included with this soil in mapping are many small,
slightly lower areas of moderately well drained Brems
soils. Brems soils are mottled above a depth of 40
inches. Aiso included are small, more depressional areas
of somewhat poorly drained Morocco soils. These
inclusions make up about 10 percent of the unit.

The permeability of this Plainfield soil is rapid. The
available water capacity is low. The organic matter
content of the surface layer is low. Runoff is slow. The
seasonal high water table fluctuates between depths of
4 and 6 feet.

Most areas of this soil are used for cultivated crops.
Corn, soybeans, and smail grain are the major crops.
Many small areas are in woodland, and some are used
for hay, pasture, or urban development.

This soil is poorly suited to corn, soybeans, and small
grain. Soil blowing is a hazard. Droughtiness is a
limitation. Soil blowing can be controlled by windbreaks,
conservation tillage that leaves all or part of the crop
residue on the surface, stripcropping, cover crops, a
combination of these practices, or permanent vegetation.
irrigation will reduce droughtiness. Conservation
practices such as crop residue management, green
manure crops, spreading of manure, cover crops, and
conservation tillage help to maintain and improve the
tilth, moisture content, and organic matter content of this
soil.

This soil is suitable for grasses and legumes for hay or
pasture. Sail blowing is a hazard, and droughtiness is a
limitation. Overgrazing reduces plant density and
hardiness and causes soil blowing. Proper stocking,
timely deferment of grazing, strip grazing, and frequent
grazing rotations during the summer months will help
control soil blowing, maintain good plant density and
hardiness, and keep the pasture and soil in good
condition.
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This soil is suitabie for trees. Seedling mortality is
severe, and plant competition is moderate. Planting more
trees than necessary will compensate for seedling
mortality, but thinning may be required later. Seedlings
grow well if competing vegetation is controlled by plow
planting, site preparation, spraying, cutting, or girdling.

This soil is suitable for dwellings without basements. It
is moderately limited for dwellings with basements by
wetness. An adequate drainage system with storm
sewers is needed to lower the water tabie. Pumping may
be necessary, however, if drainage outlets are not
available. This soil is suitable for local roads and strests.
It is severely limited for septic tank absorption fields by
poor filtering qualities of the scil. The rapid permeability
could result in seepage of efffuent into ground water
supplies. This soil could be mixed with suitable material
to improve the filtering qualities. Connecting the sanitary
facilities to a commercial sewer system, if one is
available, would be an alternative to this problem.

This sail is in capability subclass Vs and woodland
suitability subclass 3s.

PvB—Plainfield sand, loamy substratum, 1 to 8
percent slopes. This nearly level to moderately sloping,
well drained sqil is in broad, upland areas and on low
knolls and ridges. Mapped areas are irregutar in shape
and range in size from 3 to about 150 acres. The
dominant size is about 5 acres.

In a typical profile the surface layer is dark brown sand
about 10 inches thick. The subsoil is about 45 inches
thick. The upper part of the subsoil is yellowish brown,
very friable sand; the next part is brownish yellow and
yellowish brown, loose sand; the next part is yellowish
brown, friable or firm loam; and the lower part is brown,
mottled, friable loam. The underlying material, to a depth
of about 80 inches, is yellowish brown, mottied loam. In
small areas this soil has 20 to 40 inches of sandy
material in the upper part of the profile.

Included with this soil in mapping are some small,
lower areas of somewhat poorly drained Markton soils.
Some small areas of excessively drained Plainfield soils
are throughout the unit. A few areas of well drained
Wawasee soils that have less than 20 inches of sandy
material in the upper part of the profile are on small
rises. A few areas of steeper soils are throughout the
unit. These inclusions make up about 12 percent of the
unit.

The permeability of this Plainfield soil is rapid in the
upper part of the profile and moderate in the lower part.
The available water capacity is low. The organic matter
content of the surface layer is low. Runoff is low or
medium,

Most areas of this soil are used for hay and cultivated
crops. Corn is the major crop. Some small areas are in
woodland.

This soil is poorly suited to corn, soybeans, and small
grain. Erosion and runoff on steeper slopes and soil
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blowing are hazards. Droughtiness is a limitation. Erosion
and runoff can be conirolled by terraces, diversions,
conservation tillage that leaves all or part of the crop
residue on the surface, contour strips, stripcropping,
cover crops, grassed waterways, crop rotation, grade
stabilization structures, or a combination of these
practices. Soil blowing can be controlled by windbreaks,
proper use of crop residues, conservation tillage,
stripcropping, cover crops, a combination of these
practices, or permanent vegetation. Irrigation will reduce
droughtiness. Conservation practices such as crop
residue management, green manure crops, spreading of
manure, cover crops, and conservation tillage, help to
maintain and improve the tilth, moisture content, and
organic matter content of this scil.

This soil is well suited to grasses and legqumes for hay
or pasture. Erosion on steeper slopes and soil blowing
are hazards. Droughtiness is a limitation. Overgrazing
reduces plant density and hardiness and causes erosion
and soil blowing. Proper stocking, strip grazing, timely
deferment of grazing, and frequent grazing rotations
during the summer manths will help control erosion and
soil blowing, maintain good plant density and hardiness,
and keep the pasture and soil in good condition.

This soil is suitable for trees. Seediing mortality is
severe, and plant competition is moderate. Planting more
trees than necessary will compensate for seedling
mortality, but thinning may be required later. Seedlings
grow well if competing vegetation is controlled by plow
planting, site preparation, spraying, cutting, or girdling.

This soil is suitable for building sites and local roads
and streets. It is severely limited for septic tank
absorption fields by poor filtering qualities of the soil.
The rapid permeability in the upper part could result in
seepage of effluent into ground water supplies. This soil
could be mixed with suitable material to improve the
filtering qualities. Connecting the sanitary facilities to a
commercial sewer system, if one is available, would be
an alternative to this problem.

This soif is in capability subclass IVs and woodland
suitability subclass 3s.

Px—Prochaska loamy sand, occaslonally flooded.
This nearly level, very poorly drained soil is occasionally
flooded for long periods. H is in broad, low lying areas; in
depressions; along drainageways; and in old stream
channels. Mapped areas are usually long and narrow,
but some are irregular in shape and range in size from 3
to about 250 acres. The dominant size is about 60 acres.

in a typical profile the surface layer is black loamy
sand about 9 inches thick. The subsurface layer is very
dark gray, mottled loamy sand about 3 inches thick. The
subsoil is about 12 inches thick. It is dark gray and black,
mottled, very friable sand. The underlying material, to a
depth of about 60 inches, is gray, mottled sand in the
upper part and grayish brown, motiled coarse sand and
sand in the lower part. in some small areas the surface
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is fess than 10 inches thick and in some areas itis. -
sandy loam, fine sandy loam, silt loam, loam, or silty clay
leam. This soil has more clay in the upper part of the
profile in some areas. In a few areas the underlying
material is browner or is very coarse sand.

Included with this soil in mapping are some small
areas of very poorly drained Adrian soils. These soils
have 16 to 50 inches of muck over sand in the more
depressional areas. Many small areas of somewhat
poorly drained Algansee soils are on ridges and knolls.
Also included are some small, more depressional areas
of very poorly drained Suman soils that have loamy
subsoil and soils with black and gray sands over muck.
These inclusions make up about & percent of the unit.

The permeability of this soil is rapid. The available
water capacily is low. The organic matter content of the
surface layer is moderate. Runoff is very slow or ponded.
The seasonal high water table is at or above the surface.

Most areas of this soil are used for cultivated crops.
Corn and soybeans are the major crops. A few small
areas are used for wildlife habitat or are in woodland.

This soil is suitable for blueberries, corn, soybeans,
and small grain. Soil blowing, flooding, ponding, and frost
are hazards. Limitations are insufficient moisture during
the summer months resulting in droughtiness and the
soil warming up slowly in the spring. Ponded areas
hinder the use of equipment, and machinery bogs down
in this soil when wet. Soil blowing can be controlled by
windbreaks, proper use of crop residues, conservation
tillage, stripcropping, cover crops, a combination of these
practices, or permanent vegetation. Levees will help
control some flooding. Delaying cuitivation in the spring
until the danger of frost passes will reduce crop damage.
Excess water can be removed by open ditches,
subsurface drains, surface drains, pumping, or a
combination of these practices. These practices will also
help the soil warm up earlier in spring. Conservation
practices such as crop residue management, green
manure crops, cover crops, and conservation tillage help
to maintain and improve the tilth and organic matter
content of this soil.

This soil is well suited 1o grasses and legumes for hay
or pasture. Scil blowing, flooding, and ponding are
hazards. Insufficient moisture during the summer months
resulting in droughtiness is a limitation. Overgrazing and
grazing during wet periods are the major management
concerms. :

This soil is suitable for trees. Equipment limitations,
seedling mortality, windthrow hazard, and plant
competition are severe. Some of the equipment
limitations can be avoided by harvesting and logging
during dry periods or winter months. Planting more trees
than necessary will compensate for seedling mortality,
but thinning may be required later. Water-tolerant
species with deep root systems are best suited to timber
stands. Seedlings grow well if competing vegetation is
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controlled by plow planting, site preparation, spraying,
cutting, or girdling.

This soil has severe limitations for building sites and
sanitary facilities. It is generally unsuited to these uses
because of flooding, ponding, and poor filtering qualities
of the soil. This soil is severely limited for local roads by
fleoding and ponding. Levees will help control some
flooding. Hauling in suitable fill material, constructing
roads on elevated areas, and installing road ditches and
culverts will help in avoiding excess water.

This sail is in capability subclass Iliw and woodiand
suitability subclass 3w.

Sh—Shoals Variant loam, rarely flooded. This nearly
level, somewhat poorly drained soil is rarely flooded. It is
in broad, low lying areas; on low rises on the flood plain;
and along drainageways. Mapped areas are irreguiar in
shape and range in size from 5 to about 320 acres. The
dominant size is about 90 acres. .

In a typical profile the surface layer is very dark
grayish brown loam about 9 inches thick. The subsoil is
about 31 inches thick. The upper part of the subsoil is
dark grayish brown, mottled, friable sandy clay loam; the
next part is strong brown, mottled friable loam; the next
part is strong brown, mottled, firm loam; and the lower
part is strong brown, mottied, very friable fine sandy
loam. The underlying material, to a depth of about 60
inches, is gray, mottled loam in the upper part and
grayish brown, mottled fine sand in the lower part. In a
few small areas there is less clay in the subsoil or the
underlying material is less than 30 inches below the
surface. The subsoil in some small areas is dominantly
gray. The subsoil in a few areas is browner or has lenses
of sand, loamy sand, sandy loam, or fine sandy loam.

Included with this soil in mapping are a few wetter,
depressional areas of very poorly drained Craigmile and
Suman soils. These inclusions make up about 6 percent
of the unit.

The permeability is moderate in the upper part and
rapid in the lower part. The available water capagcity is
high. The organic matter content of the surface layer is
moderate. Runoff is slow. The seasonal high water table
fluctuates between depths of 1 foot and 3 feet.

Most areas of this soil are used for cultivated crops.
Corn, soybeans, and small grain are the major crops. A
few small areas are used for hay or pasture or are in
woodland.

This soil is well suited to corn, soybeans, and small
grain. Flooding is a hazard, and wetness is a limitation.
Levees will help control flooding. Excess water can be
removed by open ditches, subsurface drains, surface
drains, pumping, or a combination of these practices.
Conservation tillage that leaves all or part of the crop
residue on the surface, green manure crops, and cover
crops help to maintain and improve the tilth and organic
matter content of this soil.



This soil is well suited to grasses and legumes for hay
or pasture. Flooding is a hazard, and wetness is a
limitation. Overgrazing and grazing during wet periods
are the major management concerns. QOvergrazing
reduces plant density and hardiness. Grazing during wet
pericds causes surface compaction, which results in
poor soil tilth, causes runoff, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Proper stocking, timely deferment of grazing,
restricted use during wet periods, strip grazing, and
frequent grazing rotations during the summer months will
help reduce surface compaction, maintain good plant
density and hardiness, and keep the pasture and soil in
good condition.

This soil is suitable for trees. Plant competition is
severe. Seedlings grow well if competing vegetation is
controlled by plow planting, site preparation, spraying,
cutting, or girdling.

This soil has severe limitations for building sites and
sanitary facilities. It is generally unsuited to these uses
because of flooding and wetness.

This soil is severely limited for local roads by frost
action and low strength. Road ditches with culverts will
lower the water table and help reduce frost action.
Strengthening the base material with sand and gravel or
resurfacing the base with more suitable material will help
to support vehicular traffic and reduce frost action.

This soil is in capability subclass llw and woodland
suitability subclass 2c¢.

So—Suman silt loam, frequently flooded. This
nearly level, very poorly drained soil is frequently flooded
for brief to long periods. It is in broad, low lying areas; in
depressions; along drainageways; and in old stream
channels. Mapped areas are irregular in shape and
range in size from 5 to about 550 acres. The dominant
size is about 10 acres,

In a typical profile the surface layer is black silt loam
about 5 inches thick. The subsurface layer is very dark
brown, mottled silt loam about 7 inches thick. The
subsoil is about 19 inches thick. It is dark gray, mottled,
firm silt loam and silty clay loam. The underlying material,
to a depth of about 60 inches, is brown, mottled sand.
Depth to the underlying material in a few areas is less
than 20 inches or greater than 40 inches. In some areas
the surface layer is less than 10 inches thick, and the
subsoil in some of these areas is browner, In many small
areas there is more gravel in the subsoil and underlying
material. The surface layer is fine sandy loam in some
areas. In a few areas the underlying material is browner.
Thin lenses of silt loam, silty clay loam, muck, or woody
fragments are in the underlying material in some pedons.

Included with this soil in mapping are some small,
more depressional areas of very poorly drained Adrian
soils that are frequently flooded. Adrian seils have 16 to
50 inches of muck over sand. Also included are a few,
more depressional areas of very poorly drained soils with
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black and gray sands over muck. These inclusions make
up about 12 percent of the unit.

The permeability is moderately slow in the upper part
of the profile and rapid in the lower part. The available
water capacity is moderate. The organic matter content
of the surface layer is high. Runoff is very slow. The
seasonal high water table is at or near the surface.

Most areas of this seil are in woodland or are used for
wildlife habitat. Some areas are used for cultivated
crops. This soil is suitable for corn, soybeans, and small
grain. Flooding, wetness, and frost are hazards. The soil
warming up slowly in the spring is a limitation. Machinery
bogs down in this soill when wet. Puddling and crusting

are problems. Levees will help control some flooding (fig.
Delaying cultivation in the spring until the danger of

frost passes will reduce crop damage. Excess water can
be removed by open ditches, subsurface drains, surface
drains, pumping, or a combination of these practices.
These practices will also help the soil warm up earlier in
the spring. Working the soil at the correct meisture
content will help control puddling. Conservation practices
such as crop residue management, green manure crops,
and conservation tillage help to control crusting and '
maintain and improve the tilth and organic matter
content of this soil.

This soil is well suited to grasses and legumes for hay

or pasture. Floading is a hazard. Overgrazing and
grazing during wet periods are the major management
concerns.

This soil is suitable for trees. Equipment limitations,
seedling mortality, windthrow hazard, and plant
competition are severe. Some equipment limitations can
be avoided by harvesting and logging during dry periods
or winter months. Planting more trees than necessary
will compensate for seedling mortality, but thinning may
be required later. Waier-tolerant trees with deep root
sytems are best suited to timber stands. Seedlings grow
well if competing vegetation is controlled by plow
planting, site preparation, spraying, cutting, or girdling.

This soil has severe limitations for building sites and
sanitary facilities. It is generally unsuited to these uses
because of flooding, wetness, and moderately slow
permeability in the upper part of the profile. This scil is
severely limited for local roads by flooding, wetness, and
low strength. Levees will help control some floeding.
Hauling in suitable fill material, constructing roads on
elevated areas, and installing road ditches with culverts
will help avoid excess water. Strengthening the base
material with sand and gravel or resurfacing the base
with more suitable material will help support vehicular
traffic.

This soil is in capability subclass |llw and woodland
suitability subclass 2w.

To—Toto muck, drained. This nearly level, very
poorly drained scil is often ponded by adjacent surface
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runoff. It is in broad, low lying areas and depressions.
Mapped areas are irregular in shape and range from 3 to
about 100 acres in size. The dominant size is about 20
acres.

In a typical profile the surface layer is black muck
about 9 inches thick. The arganic material extends to a
depth of about 24 inches. It is black and very dark
brown, friable muck. Below this, to a depth of 30 inches,
is very dark grayish brown, mottled coprogencus earth.

Below this, to a depth of 38 inches, is gray, mottled marl.

Below this, to a depth of about 60 inches, the underlying
material is dark gray, mottled sand in the upper part and
yellowish brown, sand in the lower part. In some small
areas there is 16 to 50 inches of muck over sand. In
some areas there is 8 to 16 inches of muck over
coprogenous earth and marl over sand or 8 to 16 inches
of muck over marl.

Included with this soil in mapping are small areas of
very poorly drained Gilford and Maumee soils on low
knolls. These soils do not have a muck surface layer.
There are some small areas of somewhat poorly drained
Watseka soils on higher knolls. A few areas are
undrained. These inclusions make up about 10 percent

of the unit.
The permeability is slow in the upper part of the profile

Figure 6Levee along the Bailey Ditch helps prevent serious flooding on Suman $0ils,

and rapid in the lower part. The available water capacity
is very high. The organic matter content of the surface
layer is very high. Runoff is very slow or ponded. The
seasonal high water table is at or above the surface.

Most areas of this soil are used for cultivated crops.
Corn and mint are the major crops.

This soil is suitable for corn, mint, and truck crops. Sail
blowing, ponding, and frost are hazards. Limitations are
the soil warming up slowly in the spring, possibility of the
muck burning, and subsiding of the muck when drained.
Ponded areas hinder the use of equipment, and
machinery bogs down in this soil when it is wet.
Management of the water table determines the rate of
oxidation. Overdrainage will increase the rate. Soil
blowing can be controlled by windbreaks, proper use of
crop residues, conservation tillage, stripcropping, a
combination of these practices, or permanent vegetation.
Delaying cultivation in the spring until the danger of frost
passes will reduce crop damage. Excess water can be
removed by open ditches, subsurface drains, surface
drains, pumping, or a combination of these practices.
These practices will also help the soil warm up faster
during the spring. Overdrainage, however, can result in
droughtiness.

This soil is well suited to grasses and legumes for hay
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and is poorly suited to pasture. Scil blowing and ponding
are hazards. Frost heaving is a limitation. Overgrazing
and grazing during wet periods are the major
management concerns.

This soil has severe limitations for huilding sites and
sanitary facilities. It is generally unsuited 1o these uses
because of ponding, low strength, poor filtering qualities
of the soil, and the slow and moderately slow
permeability in the upper part of the profile. This soil is
severely limited for local roads by ponding and frost
action. Constructing roads on elevated areas, hauling in
suitable fill material, and installing road ditches with
culverts will help overcome these limitations.

This soil is in capability subclass IVw and woodland
suitability subclass 3w.

Ud—Udorthents gravelly sand. This nearly level,
moderately well to excessively drained soil is in
depressions. Mapped areas are irregular in shape and
range in size from 3 to about 20 acres. The dominant
size is about € acres.

There is no typical area of Udorthents gravelly sand,
but in one excavated area, about 10 to 40 feet deep, the
exposed material is gravelly sand and very gravelly sand.
This area supports trees, woody shrubs, and herbaceous
plants. Some areas do not have any vegetation, and
some of these areas are still being mined.

Included with this soil in mapping are some small
areas of shallow excavations that contain finer textured
materials. Many small areas of steeper sails, mainly at
the edge of the unit, are included. Also included are
some small, depressional areas of very poorly drained
soils with a seasonal high water table at or near the
surface. These inclusions make up about 14 percent of
the unit.

The permeability of these Udorthents is rapid or very
rapid. The available water capacity is very low. The
organic matter content of the surface layer is low. Runoff
is very slow. The seasonal high water table fluctuates
between depths of 2 and 5 feet.

Most areas of this unit are used for wildlife habitat.
Some are being mined for sand and gravel.

This unit is generally unsuited to cultivated crops and
is poorly suited to hay, pasture, and woodland. Soil
blowing is a hazard. Limitations are wetness,
droughtiness, the very aikaline reaction, low fertility, and
large amounts of gravel and cobblestones.

This unit is not used for building sites, local roads and
streets, or septic tank absorption fields because of the
position in the landscape. Some areas are excavated up
to a depth of about 50 feet.

This unit is in capability subclass Vlis.

Wk—Watseka loamy sand. This nearly levei,
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somewhat poorly drained seil is in broad, low lying areas;
on low rises; and in depressional areas. Mapped areas
are irregular in shape and range from 3 to about 200
acres in size. The dominant size is about 45 acres.

In a typical profile the surface layer is very dark brown
loamy sand about 8 inches thick. The subsurface layer is
very dark brown loamy sand about 3 inches thick. The
subsoil is about 17 inches thick. It is dark grayish brown
and brown, mottled, very friable sand. The underlying
material, to a depth of about 80 inches, is light brownish
gray, mottled sand in the upper part and light brownish
gray sand in the lower part. In some areas the surface is
less than 10 inches thick, and in many of these areas
the subsoil is browner in the upper part. In a few small
areas the surface layer is loam, fine sandy loam, or silt
lcam.

Included with this soil in mapping are some small
areas of moderately well drained Brems soils on slightly
higher ridges and knolls. Also included are some small,
slightly lower areas of very poorly drained Maumee and
Newton scils in slightly lower lying areas. These
inclusions make up about 14 percent of the unit.

The permeability of this Watseka soil is rapid. The
available water capacity is low. The organic matter
content of the surface layer is moderately low. Runoff is
very slow. The seasonal high water table fluctuates
between depths 1 foot and 3 feet.

Most areas of this scil are used for cultivated crops.
Comn, soybeans, and small grain are the major crops.
Some small areas are used for pasture.

This soil is suitable for blueberries, corn, soybeans,
and small grain. Soil blowing and frost are hazards.
Wetness hinders normal root growth. Insufficient
moisture during the summer months resulting in
droughtiness is a limitation. Soil blowing can be
controlled by conservation tillage that leaves all or part
of the crop residue on the surface, windbreaks,
stripcropping, cover crops, a combination of these
practices, or by permanent vegetation. Delaying
cultivation in the spring until the danger of frost passes
will help reduce crop damage. Excess water can be
removed by open ditches, subsurface drains, surface
drains, pumping, or a combination of these practices.
Irrigation will reduce droughtiness. Conservation
practices such as crop residue management, green
manure crops, cover crops, and conservation tillage help
to maintain and improve the tilth, moisture content, and
organic matter content of this soil.

This soil is well suited o grasses and legumes for hay
or pasture. Soil blowing is a hazard. Wetness and, during
the summer months, insufficient moisture resulting in
droughtiness are limitations. Overgrazing and grazing
during wet periods are the major management concerns.
Overgrazing reduces plant density and hardiness and
causes s0il blowing. Grazing during wet pericds causes
surface compaction, which results in poor soil tilth,
causes runoff, reduces forage yields, damages the sod,
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and reduces plant density and hardiness. Proper
stocking, timely deferment of grazing, restricted use
during wet periods, strip grazing, and frequent grazing
rotations during the summer months will help control soil
blowing, reduce surface compaction, maintain good plant
density and hardiness, and keep the pasture and soil in
good condition.

This soil is severely limited for building sites by
wetness. An adequate drainage system with storm
sewers is needed to help iower the water table. Pumping
may be necessary, however, if drainage outlets are not
available. This soil is moderately limited for local roads
and streets by wetness and frost action. Hauling in
suitable fill material, constructing roads on elevated
areas, and installing road ditches with culverts will help
overcome these limitations. This sail is severgly imited
for septic tank absorption fields by wetness and poor
filtering qualities of the sail. Connecting the sanitary
facilities to a commercial sewer system, where possible,
is an alternative 1o the problem. Selection of an alternate
site is suggested.

This soil is in capability subclass IHs.

WwB—Wawasee fine sandy loam, 1 to 8 percent
slopes. This nearly level to moderately sloping, well
drained soil is in broad upland areas and on low knolls
and ridges. Mapped areas are irregular in shape and
range from 3 to about 120 acres in size. The dominant
size is about 15 acres.

In a typical profile the surface layer is dark grayish
brown fine sandy lcam about 10 inches thick. The
subsoil is about 21 inches thick. It is yellowish brown,
friable loam. The underlying material, to a depth of about
80 inches, is brown loam. In some areas the surface
layer is loamy sand. In some small areas the subsail is
fine sandy loam or sandy loam that is 20 to 30 inches
thick. There are a few areas where the underlying
material is greater than 40 inches. In some areas there
are mottles in the lower part of the underlying material.
In a few areas the upper part of the subsoil is
incorporated into the surface layer.

Included with this soil in mapping are some small,
lower areas of somewhat poorly drained Crosier and
Markton soils. Small areas of well drained Metea soils
and steeper soils are located throughout the unit. Metea
soils have 20 to 40 inches of sand over the loam
material. These inclusions make up about 13 percent of
the unit.

The permeability of this Wawasee soil is moderate.
The available water capacity is high. The crganic matter
content of the surface layer is moderately low. Runoff is
medium,

Most areas of this soil are used for cultivated crops.
Corn, soybeans, and small grain are the major crops.
Some areas are used for hay or are in woodland.
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This soil is well suited to com, soybeans, and small
grain. Erosion and runoff are hazards. They can be
controlled by terraces, diversions, conservation tillage
that leaves all or part of the crop residue on the surface,
contour strips, stripcropping, cover crops, grassed
waterways, crop rotation, grade stabilization structures,
or a combination of these practices. Conservation
practices such as crop residue management, green
manure crops, spreading of manure, cover crops, and
conservation tillage help to maintain and improve the
tilth, moisture content, and organic matter content of this
soit.

This soil is well suited to grasses and legumes for hay
or pasture. Erosion is a hazard. Overgrazing and grazing
during wet periods are the major management concerns.
Overgrazing reduces plant density and hardiness and
causes erosion. Grazing during wet periods causes
surface compaction, which results in poor soil tilth,
causes excessive runoff, reduces forage vields, damages
the sod, and reduces plant density and hardiness. Proper
stocking, timely deferment of grazing, restricted use
during wet periods, strip grazing, and frequent grazing
rotations during the summer months will help control
erosion, reduce surface compaction, maintain good plant
density and hardiness, and keep the pasture and soil in
good condition.

This soil is well suited to tress. Plant competition is
severe. Seedlings grow well if competing vegetation is
controlled by plow planting, site preparation, spraying,
cutting, or girdling.

This soil is suitable for building sites. It is moderately
limited for local roads and streets by frost action.
Replacing or covering the upper layer of the seil with a
suitable base material will help control frost action. This
soil is suitable for septic tank absorption fields.

This soail is in capability subclass Ite and woodland
suitability subclass 1o.

prime farmland

Prime farmland is one of several kinds of important
farmland defined by the U.5. Department of Agriculture.
It is of major importance in providing the Nation’s short-
and long-range needs for food and fiber. Because the
amount of this high quality farmland is limited, it should
be used with wisdom and foresight.

Prime farmland is the land best suited to producing
food, feed, forage, fiber, and oilseed crops. it has the
soil quality, growing season, and moisture supply needed
to economically produce sustained high yields of crops
when it is treated and managed using acceptable
farming methods. With minimal inputs of economic
resources, prime farmland produces the highest yields,
and farming it results in less damags to the environment
than farming cther land.

Prime farmland may now be cropland, pasture,
woodland, or other types of land except urban and built-
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up land or water argas. It must either be used for
producing food or fiber or available for these uses.

Prime farmland usually has an adequate and
dependable supply of moisture from precipitation or
irrigation. It also has favorable temperatures, an
adequate growing season, and suitable acidity or
alkalinity. It has few, if any, rocks and is permeable to
water and air. Prime farmland is not excessively eroded
or saturated with water for long periods and is not
frequently flooded during the growing season. The slope
gradient is usually less than 6 percent. For more detailed
information on the criteria for prime farmland, consult the
tocal staff of the Soil Conservation Service.

Nearly 37 percent of Starke County, or about 73,000
acres, meets the requirements for prime farmland. It is
scattered throughout the county, but there is not as
much in the northeast and east-central part. Prime
farmland is mainly in map units 2 and 3 of the general
soil map. Approximately 68,000 acres of the prime
farmland is used for crops, mainly com and soybeans.

A recent trend in some parts of the county has been
the conversion of prime farmland to urban use. Such
loss of prime farmland increases farming on marginal
lands that generally are more wet or droughty, are
difficult to cultivate, and are less productive.

The detailed map units that make up prime farmiand in
Starke County are listed in this section. This list,
however, is not a recommendation for a particular land
use. Soils that have limitations—such as a high water
table, frequent flooding during the growing season, or
inadequate rainfall—may qualify for prime farmland if
these limitations are overcome by corrective measures.

in the following list, these limitations are indicated in
parentheses. Onsite evaluation is necessary, however, to
see if the corrective measures are effective.

The map units that meet the soil requirements for
prime farmland are:

Co—Craigmile fine sandy loam, frequently flooded
(where drained and adequately protecied from
flooding) '

Cp—Craigmile Variant fine sandy loam, rarely flooded
(where drained)

CrA—Crosier fine sandy loam, 0 to 3 percent slopes
(where drained)

Gi—Gilford sandy loam (where drained)

MdA—Markton sand, 0 to 3 percent slopes

Me—Maumee sand (where drained and subirrigated by
controlling the water table)

Mh—Maumee mucky sand (where drained and
subirrigated by controlling the water table)

Mn-—Maumee Variant loamy sand (where drained and
subirrigated by controlling the water table)

MpB—Metea loamy sand, 1 to 4 percent slopes

Nf—Newton loamy sand (where drained and subirrigated
by controlling the water table)

Px—Prochaska foamy sand, occasionally flooded {(where
drained and subirrigated by controlling the water
table)

Sh—Shoals Variant loam, rarely flooded {(where drained)

So—5Suman silt loam, frequently flooded (where drained
and adequately protected from flooding)

WwB—Wawasee fine sandy loam, 1 1o 8 percent slopes
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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 scils. They collect data on erosion, droughtiness,
flooding, and other factors that affect various soil uses
and management. Fieid 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 fimitations 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 patiern 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 alse 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

James M. Schwanke, district conservaticnist, 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 rarely grown in
the survey area, are identified; the estimated yields of
the main crops and hay and pasture plants are listed for

each soil; and the system of land capability classification
used by the Soil Conservation Service is explained.

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,

More than 115,000 acres in Starke County was used
for crops and pasture in 1974, Of this total, 4,073 acres
was used for permansent pasture; 96,885 acres for row
crops, mainly corn; 3,736 acres for close-grown crops,
mainly wheat; 2,888 acres for rotation hay and pasture;
and the rest was specialty crops or idle cropland used
for conservation purposes (70).

The potential of the soils in Starke County for
increased production of food is fair. There are a few
thousand acres of potentially good c¢ropland currently
used as woodland and pasture. In addition to the reserve
productive capacity represented by this land, food
production could also be increased considerably by
extending the latest crop production technology to all
cropland in the county.

Acreage in agricuitural land has gradually been
decreasing as more and more fand is used for urban
development. It was estimated that in 1967 there was
about 13,000 acres of urban and buili-up land in the
county (5). Since then this figure has been growing at
the rate of about 1,000 acres per year.

Soil grainage is the major problem on about 75
percent of the cropland and pasture in Starke County.
Most of the very poorly drained soils, such as Maumee,
Gilford, Prochaska, and Newton sails, are artificially
drained for satisfactory use in agricultural production. A
few areas of these soils, however, cannot be
economically or satisfactorily drained. These are mostly
depressional areas of the Houghton, Adrian, and
Edwards soils where drainage ditches to a suitable outlet
would have to be desp and extend for great distances.

Unless artificially drained, the somewhat poorly
drained soils are so wet that crops are damaged during
most years. In this category are the Crosier, Shoals
Variant, and Watseka soils.

The design requirements of both surface and
subsurface systems varies with the kind of soil. A
combination of surface drainage and subsurface
drainage is needed for row cropping on the very poorly
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drained soils and the somewhat poorly drained soils.
Drains have to be more closely spaced in soils with
moderately slow permeability than in soils that are more
permeable. Subsurface drainage is moderately slow in
Suman soils. Finding adequate outlets for subsurface
drainage is difficult in some areas of scils such as
Newton, Adrian, Houghton, and Edwards soils.

Wawasee soil has good natural drainage most of the
year, but it tends to dry out slowly after raing. Commonly
mapped with Wawasee soils are small areas of wetter
soils along drainageways and in swales. Artificial
drainage is needed in some of these wetter areas.

Organic soils oxidize and subside when the water in
the pore space is replaced by air. This can be controlled,
however, by the use of special drainage systems to
regulate the depth and period of drainage. Keeping the
water tabie at the level required for crops during the
growing season and raising it to the surface during other
parts of the year minimizes the oxidation and subsidence
of organic soils. iInformation on drainage designs for
each kind of soil is contained in the Technical Guide
available in the local office of the Soil Conservation
Service.

Soif blowing is a major soil problem on about 85
percent of the cropland and pasture in Starke County. It
is a hazard on mineral soils that have a sandy surface,
especially when left bare of vegetation. When drained,
the wet, sandy mineral soils and muck soils may even
become droughty and subject to soil blowing. Soil
blowing can damage emerging crops and remove many
tons of topsail from an acre of land each year. It can be
controlled, however, by windbreaks, proper use of crop
residues, conservation tillage, stripcropping, cover crops,
a combination of these practices, or permanent
vegetation.

Water erosion is a major problem on about 2 percent
of the cropland and pasture in Siarke County. Most of
this erosion is in the southeastern part of the county.

Loss of the surface layer through erosion is damaging
for two reasons. First, productivity is reduced as the
surface layer is lost and the subsoil is incorporated into
the plow layer. This is especially damaging on seils that
tend to be droughty, such as Plainfield and Metea soils.
In some sloping fields, preparing a good seedbed and
tilling are difficult in spots because the original friable
surface layer has been eroded away. Such spots are in
areas of Wawasee soils. Second, soil erosion resuits in
the pollution of streams by sediment and the reduction
of water quality for municipal use, for recreation, and for
fish and wildlife.

Erosion control practices generally provide surface
cover, reduce runoff, and increase infiltration. A cropping
system that keeps vegetative cover on the sail for
extended pericds can limit erosion losses to amounts
that will not reduce the productive capacity of the sails.

On some soils in Starke County, such as Wawasee
and Plainfield soils, contour tillage will help control
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erosion and runoff. Conservation tillage, cover crops,
and leaving crop residues on the surface heip to
increase infiltration and reduce erosion and runoff on the
sloping soils. No tillage for corn, which is common on an
increasing acreage, is also effective.

Diversions and parallel tile cutlet terraces, which are
used to shorten slopes, are effective in reducing sheet,
rill, and gully erosion. They are most practical cn deep,
well drained soils such as Wawasee, Plainfield, and
Metea soils that are susceptible to erosion. They have
also proven effective on Markton soils. The benefits of
terracing inciude a reduction in the loss of soil and
associated fertilizer elements; a reduction in sediment
damage to crops and water courses; a reduction in the
amount of pesticides entering water supplies; and a
reduction in the need for grassed waterways, which take
productive land out of row crops. Terraces also make it
easier to farm on the contour and reduce fuel
consumption.

Because of the large number of open ditches in the
county, many grade stabilization structures are needed.
These structures reduce erosion where surface water
drains into an open ditch. Structures are needed in open
ditches where there is too much grade and the water
moves so rapidly that erosion is a problem on the sides
and bottom of the channel.

Soil fertility in Starke County ranges from one extreme
to the other. Fertility is moderate in most loamy upland
soils and low in most sandy upland soils. Mast loamy
upland soils, such as Wawasee and Crosier soils, are
naturally neutral to medium acid. Most sandy upland
soils, such as Plainfield and Brems soils, are naturally
neutral to very strongly acid.

The soils on flood plains, such as Craigmile Variant
and Shoals Variant soils, are neutral to medium acid and
are naturally higher in plant nutrients than most upland
soils. The very poorly drained soils, such as Gilford and
Maumee soils, are in depressional areas and in broad
flat areas. They normally are medium acid to neutral and
are high in plant nutrients. The muck soils in Starke
County, such as Toto, Houghton, and Adrian soils, are
neutral to medium acid and are high in most plant
nutrients.

Most of these soils require additions of lime or fertilizer
for good crop production. Any additions of lime and
fertilizer, however, should be based on soil tests, the
need of the crop, and the desired level of yields. The
Cooperative Extension Service can help in determining
the kinds and amounts of fertilizer and lime to apply.

Soil #ifth is an important factor in the germination of
seeds and in the infiltration of water into the soil. Scils
with good tilth are granular and porous.

Many of the soils used for crops in Starke County
have a sand, loamy sand, sandy loam, fine sandy loam,
or mucky surface layer that is dark and moderate, high,
or very high in organic matter content. Generally, the
structure of these soils is moderate to weak, which
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allows good infiltration of water into the soil.
Conservation practices such as conservation tillage, crop
residue management, green manure crops, and cover
crops help to maintain and improve the tilth and organic
matter content of these soils. :

The dark Suman soils are loamy. Tillage of these soils
when they are too wet results in Jarge clods that become
firm when they dry. These clods make it difficult to
prepare a seedbed.

Field crops suited to the soils and climate of Starke
County include some that are rarely grown. Corn,
soybeans, and wheat are the main crops. Qats and rye
are grown 1o a limited extent. Grasses and legumes
grown include fescue, bromegrass, timothy, crownvetch,
clover, and alfalfa.

Specialty crops are of commercial importance in
Starke County. A moderate acreage is used for
vegetables, small fruits, and mint. Deep soils that have
good natural drainage and that warm up early in the
spring are especially well suited to many early
vegetables and small fruits. These include Metea,
Ormas, Wawasee, Plainfield, and Brems soils. Metea,
Ormas, Plainfield, and Brems scils would need irrigation
for optimum production. Crops can generally be planted
and harvested earlier on all these soils than on the other
soils in the survey area.

When adequately drained, the muck soils in the county
are well suited to a wide variety of vegetable crops and
mint. Proper management will insure good yields for
many years.

Most of the excessively drained, somewhat
excessively drained, well drained, and moderately well
drained soils in Starke County are suitable for orchards
and nursery plants. Soils in low lying areas, where frost
is frequent and air movement is poor, generally are
poorly suited to orchards.

Information and suggestions for growing specialty
crops can be obtained from local offices of the
Cooperative Extension Service and the 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 iln 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
resuits 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;
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appropriate and timely tillage; control of weeds, plant
diseases, and harmful insects; favorable scil reaction
and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop
residue, barnyard manure, and green-rnanure 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 scils, however, is not likely to change.

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.

land capability classification

Land capability classification shows, in a general way,
the suitability of secils for most kinds of field crops. Crops
that require spscial 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.

Capability 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 | scils have few limitations that restrict their use.

Class |l sails have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices. '

Class Ill soils have severe limitations that reduce the
cheice of plants or that require special conservation
practices, or both.

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

Class VIl seils have very severe limitations that make
them unsuitable for cultivation.
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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 rigsk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation {(in some soils the wetness can be partly
corrected by artificiai 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 i capability class and
subclass is shown iq 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.

Woodland makes up about 23,000 acres, or 12
percent of the county. A significant acreage is in the
Kankakee State Fish and Game Area. The rest is
privately owned.

Virgin forest once covered almost all of the uplands in
Starke County, but the trees have been cleared on most
of the land suitable for cultivation. Many of the remaining
areas of woodland have soils that are too droughty, too
steep, or too wet for farming to be practical.

The largest areas of woodland are in map units 3 and
4 of the general soil map. The most common trees on
the uplands are black oak, white cak, eastern white pine,
red pine, and jack pine. The main species on bottom
lands and wet upland areas are pin oak, cottonwood,
river birch, sycamore, and silver maple.

Much of the commercial woodland could be improved
by thinning out mature trees and undesirable species.
Protection from grazing and fire and control of disease
and insects are also needed. The Soil Conservation
Service, the Indiana Department of Natural Resources,
or the Cooperative Extension Service can help determine
specific woodland management needs.

Table 8 can be used by woodland owners or forest
managers in planning the use of seils 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 symbo!
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require the same general management and have about
the same potential productivity.

The first part of the ordination symbol, a number,
indicates the potentiai productivity of the soils for
important trees. The number 1 indicates very high
praductivity; 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; £, 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, 1,
dcs f,andr.

In fable 8, shight, 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 ars neseded to prevent
excessive loss of soil.

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

Seedling mortalify 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 1o hold trees firmly. A rating of
slight indicates that a few trees may be blown down by
normal winds,; moderate, that some trees will be blown
down during periods of excessive s0il 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
frees on a soil is expressed as a sife /index. This index is
the averags height, in feet, that dominant and
cedominant trees of a given species attain in a specified
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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 vards
from wind and snow. They also protect fruit trees and
gardens, and they furnish habitat for wildiife. 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 feod 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 speciss should be planted properly on a well
prepared site and maintained in good condition.

Table 9 shows the height that iocally grown trees and
shrubs are expected to reach in 20 years on various
soils. The estimates ir] table 9 lre based on
measurements and observation of established plantings
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

Starke County has several areas of scenic and
geologic interest. These areas are used for camping,
hiking, hunting, fishing, sightseeing, picnicking, and
beoating. Public lands available for recreation include
Kankakee State Fish and Game Area, Jasper Pulaski
Fish and Wildlife Area, and Bass and Koontz Lakes.

The soils of the survey area are rated in
according to limitations that affect their suitability Tor
recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. 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 sewerlings. The
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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, khe degree of soil limitation is expressed
as slight, moderate, or severe. Shight 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 dasign,
intensive maintenance, limited use, or by a combination
of these measures.

The information in| table 10 can be supplemented by
other information in thi y, for example,
interpretations for septic tank absorption fields in table

nd interpretations for dwellings without basements
and for local roads and streets in

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 subjsct 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
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 traifs 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. Thay 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
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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, halped
prepare this section.

Starke County has a large and varied population of
fish and wildlife. The streams and lakes support suckers,
carp, lake perch, bluegills, northern pike, crappies,
sunfish, dog fish, caffish, and bass. The lakes and
wetlands also provide resting and feeding areas for
migratory waterfow! in fall and spring. White-tailed deer,
squirrels, thrushes, woodpeckers, raccoon, and cpossum
inhabit the wooded areas. Qualil, cottontails,
woodchucks, and many types of songbirds live in the
open areas.

Many areas can be improved for wildlife by increasing
the food, water supply, and cover that wildlife need.

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They alsc 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.

I_ 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 wildiife 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 expecied. 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
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.

Soil survey

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, sorghum, cats, and rye.

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, crownvetch, bromegrass, clover, and
alfalfa.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds. Soil
properties and features that aifect 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, pokeweed,
ragweed, crabgrass, dandelion, dock, and switchgrass.

Hardwood trees and woody understory produce nuts
or cther 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, riverbirch, maple, tulip tree, willow,
walnut, cherry, appie, hawthorn, hickory, blackberry, and
blueberry. Examples of fruit-producing shrubs that are
suitable for planting on soils rated good are Russian-
olive, autumn-clive, crabapple, serviceberry, hazelnut,
elderberry, blackberry, and wild grape.

Coniferous plants furnish browse, seeds, and cones.
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, tamarack,
spruce, cedar, and juniper.

Welland piants 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,
slope, and surface stoniness. Examples of wetland
plants are smartweed, cattails, wild millet, rushes,
sedges, and reeds.

Shalfow waler areas have an average depth of less
than 5 feet. Some are naturally wet areas. Others are
created by dams, levees, or other water-contral
structures. Soil properties and features affecting shallow
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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 atiracted to these areas
include bobwhite quail, pheasant, robin, red-winged
blackbird, meadowlark, field sparrow, cottontail, kilideer,
red fox, and woodchuck.

Habitat for woodland wildiife 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
woodcock, thrushes, woodpeckers, weasel, skunks,
opossum, squirrels, gray fox, raccoon, and white-tailed
deer.

Habitat for welland wildiife 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, engineer, Scil 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 investigalions 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 soifs
may be included within the mapped areas of a specific
soil.

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 consiruction of engineering works.

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.
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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, soil wetness, depth to a seasonal high water
table, slope, likelihcod of flooding, natural scil structure
aggregation, and soil density. Data were collected about
kinds of clay minerals, mineralogy of the sand and siit
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
patential of areas for residential, commercial, industrial,
and recreation uses; (2) make preliminary estimates of
construction conditions; (3) evaiuate alternative routes
for roads, streets, highways, pipelines, and underground
cabies; (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
topscil; (7) plan drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and water
conservatior] (fig. 7);|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 ghows 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 !andscaping. The
limitations are considered sfight 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 severs.

Shalfow excavations are trenches or holes dug 1o a
maximurn depth of 5 or 6 fest 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,
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Riprap placed along the banks of the Yellow River to help prevent the cutbanks from caving on the Shoals Variant soils.

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 scil 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
s0il. 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 sail),
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
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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 suliidic
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
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 unfavorabie or so difficult t0 overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are required.

also shows the suitability of the sails 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 effectively filter the effluent. Many
local ordinances require that this material be of a certain
thickness.
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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 hased on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table, depth
to bedrock or to a cemented pan, flooding, large stones,
and content of organic matter.

Excessive seepage dus to rapid permeability of the
soil or a water table that is high enough t0 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 landfifls are areas where solid waste is
disposed of by burying it in soil. There are two types of
landfil—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 seil 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 landfiils. 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 scil material that is used
to cover compacted solid waste in an area type sanitary
landfill. The soil material is obtained offsite, transported
to the landfill, and spread over the waste.
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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 excessive gravel 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 encugh over
badrock, 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.

construction materials

ives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
good, fair, or poor as a source of roadfill and topsoil.
They are rated as a probable or improbable source of
sand and gravel. The ratings are based on sail
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 soail is
evaluated to a depth of 5 or 6 feet.

Hoadfilf 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 particies and have a
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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.

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 sail), the
thickness of suitable material, and the content of rock
fragrnents. 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 thatis 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 silistone, 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 soail 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 sase 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, scils that have an
appreciable amount of gravel, stones, or soluble salts, or
soils that have slopes of B {0 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
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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. Qrganic
matter greatly increases the absorption and retention of
moisture and nutrients for plant growth.

water management

Table 15|gives information on the soil properties and
sife feaiures 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 sfight if soil
properties and site features are generally favorable for
the indicated use and limitations are minor and are easily
overcome; moderale it 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 increase in
construction costs, and possibly increased maintenance
are required.

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

Pond reservoir areas hold water behind a dam or
embankment. Soils best suited o this use have low
seepage potential in the upper 80 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 soil
material below the surface layer to a depth of about 5
feet. It is assumed that soil layers will be uniformiy mixed
and compacted during construction.

The ratings do not indicate the ahility of the natural
s0il to support an embankment. Soil properties to a
depth even greater than the height of the embankment
can affect performance and safety of the ambankment.
Generally, deeper onsite investigation is needed to
determine these properties.

Soil material in embankments must be resistant to
seepage, piping, and erasion and have favorable
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compaction characteristics. Unfavorable features include
less than 5 feet of suiiable material and a high content
of stones or boulders, organic matter, or salts 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 runeff and embarikment 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 afiect 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 soit is
subject to ponding; slope; susceptibility to floading;
subsidence of arganic layers; and potential frost action.
Excavating and grading and the stability of ditchbanks
are affected by depth to bedrock or to a cemented pan,
large stones, slope, 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.

Irrigation is the contrelied application of water to
supplement rainfall and support piant growth. The design
and management of an irrigation system are affected by
depth to the water table, the need for drainage, flooding,
available water capacity, intake rate, permeability,
erosion hazard, and slope. The construction of a system
is affected by large stones and depth to bedrock or to a
cemented pan. The performance of a system is affected
by the depth of the root zone, the amount of salts or
sodium, and scil reaction.

Grassed walerways 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.






soil properties

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 determinad by field examination of
the soils and by laboratory index testing of some
benchmark socils. 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
frorn 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
cbservations, verify properties that cannot be estimated
accurately by field observation, and help characterize
kay 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 sail.
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 is as much as 15 or 20 percent
particles coarser than sand, an appropriate modifier is
added, for example, “gravelly.” Textural terms are
defined in the Glossary.
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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
solls as Pt. Scils 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 arganic 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.

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 soif particles) passing designated
sieves is the percentage of the soil fraction less than 3
inches in diameter based on an ovendry 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 fimit 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 exarination.



50

physical and chemical properties

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 iess than 2 millimeters in diameter.

The amount and kind of clay greatly affect the fertility
and physical condition of the seil. 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 sail (ovendry) per
unit volume. Volume is measured when the soil is at fisid
moisture capacity, that is, the moisture content at 1/3
bar moisture tension. Weight is determined after drying
the scil 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 absarption fields, and construction where the
rate of water movement under saturated conditions
. affects behavior. :

Available water capacily 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 irfgation systems. Available water
capacity is not an estimate of the quantity of water
actually available to plants at any given time.

Soil survey

Reaction is a measure of acidity or alkalinity and is
expressed as a range in pH values. The range in pH of
each major horizon is based on many field tests. For
many soils, values have been verified by laboratory
analyses. Scil reaction is important in selecting crops
and other plants, in evaluating s0il 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 lpad on the
soil and the magnitude of the change in soil moisture
content influsnce 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 low, a change of
less than 3 percent; moderate, 3 to € 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 ioss 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 sail to wind erosion and the amount of
sqil lost. Scils 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.
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2. Loamy sands, loamy fine sands, and loamy very
fine sands. These soils are very highly erodible. Crops
can be grown if intensive measurss to control wind
grosion are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible. Crops can be grown if intensive measures to
contrel 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 ercdible. 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 other soils not subject
to wind erosion.

Organic matter is the plant and animal residue in the
soil at various stages of decomposition.

Inftable 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 1o 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:
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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.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately weall drained or well drained soils
that have moderately fine iexture 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 moderatsly fine texture or fine texture. These
soils have a slow rate of water transmission.

Group D. Soils having a very slow infiliration rate (high
runoff potential) when thorcughly 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 runcff from
adjacent slopes. Water standing for short periods after
rainfall or snowmelt and water in swamps and marshes

are not considered flooding.
|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, rarg,
common, occasional, and frequent. Morre 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 ne more than once in 2 years;
and frequent that it occurs on an average of more than
once in 2 years. Duration is expressed as very brief it
less than 2 days, brief if 2 to 7 days, and /fong 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; iregular 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 histaric floods. Information on the
extent of flooding based on soil data is less specific than
that provided by detailed engineering surveys that
detineate flood-prone areas at specific flood frequency
levels.
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High waler 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,
perched, artesian, or apparent; and the months of the
year that the water table commonly is high. A water table
that is seagonally high for less than 1 month is not
indicated i

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. An
artesian water table is under hydrostatic head, generally
beneath an impermeable fayer. When this layer is
penetrated, the water level rises in an uncased borehole.
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 based on many soil borings and
on observations during scil mapping. If the rock is soft or
fractured, excavations can be mads 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 vegstation 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 seil. 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 intersect soil
houndaries 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 ciass,
total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrgsion is also expressed
as fow, moderate, or high. It is based on soif texture,
acidity, and amount of sulfates in the saturation extract.
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classification of the soils

The systemn of soil classification used by the National

. Cooperative Soil Survey has six categories (8). Beginning
with the broadest, these categories are the order,
suborder, great group, subgroup, 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 saf. An
example is Entisol.

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 Psamments (Psamm,
meaning sand, plus enls, from Entisol).

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 Udipsamments (L/df, meaning
humid, plus psamments, the suborder of the Entisols that
have a sandy particle size class).

SUBGROQUP. 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 Udipsamments.

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, siope, and
permanent cracks. A family name consists of the name
of a subgroup preceded by terms that indicate soil
properties. An example is mixed, mesic Typic
Udipsamments.

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 compgsition, 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 sail 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 herizon
follows standards in the Soil Survey Manual (7). Many of
the technical terms used in the descriptions are defined
in Soil Taxonomy (8). Unless otherwise stated, colors in
the descriptions are for moist soil. Following the pedon
description is the range of important characteristics of
the scils in the series.

The map units of each soil series are described in the
section “Detailed scil map units.”

Adrian series

The Adrian series consists of deep, very poorly
drained sails. The permeability is moderately slow to
moderately rapid in the organic material and rapid in the
lower part of the profile. These scils are on outwash
plains, lake plains, and end moraines. They formed in
organic depasits over sandy sediment. Slopes range
from 0 to 2 percent.

Adrian soils are similar to Edwards, Houghton,
Napoleon, and Toto soils and are commonly adjacent to
Maumee soils. Edwards soils formed in 16 to 50 inches
of muck over marl. Houghton and Napoleon soils formed
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in muck that is more than 51 inches deep; Toto soils
fermed in 16 to 35 inches of muck over coprogenous
earth, marl, and sand. Maumee soils are sandy and are
in slightly higher areas.

Typical pedon of Adrian muck, drained, in a cultivated
field, 2,490 feet west and 20 feet north of the southeast
corner, sec. 36, T. 33 N, R. 2 W.

Oap—0 to 8 inches; black (N 2/0) broken face and
rubbed sapric material; 25 percent fiber, 4 percent
rubbed; weak mediurmn granular structure; very
friable; many fine and very fine roots; mostly
herbaceous fiber; 5 percent mineral content;
medium acid; abrupt smooth boundary.

0a2—8 to 20 inches; black (10YR 2/1) broken face and
rubbed sapric material; 40 percent fiber, 8 percent
rubbed; strong medium platy structure; friable; few
fine roots; mostly herbaceous fiber; few woody
fragments 1 to 3 inches in diameter; 3 percent
mineral content; medium acid; clear smooth
boundary.

0a3—20 to 36 inches; very dark brown (10YR 2/2)
broken face sapric material, black (10YR 2/1)
rubbed; 50 percent fiber, 8 percent rubbed; massive;
friabie; mostly herbaceous fiber; 8 percent mineral
content; at a depth of 35 inches is a 1-inch-thick,
very dark gray (N 3/0) sapric muck lens with 20
percent mineral content; medium acid; abrupt wavy
boundary.

I'G1g—36 to 55 inches; gray (10YR 5/1) sand; single
grain, loose; 1/8-inch-thick lens of silt ioam; neutral;
clear wavy boundary.

IIC2—55 to 60 inches; grayish brown (10YR 5/2) sand;
single grain; loose; neutral.

The organic material is 16 to 50 inches thick. i ranges
from medium acid to neutral. The material primarily is
herbaceous. Some pedons contain woody fragments 1
to 6 inches in diameter,

The surface tier is black (10YR 2/1 or N 2/0). Fiber
content is dominantly less than 8 percent when rubbed.
in some pedons mineral content is as much as 8
percent. The subsurface and bottom tiers have hue of
7.5YR or 10YR, value of 2 or 3, and chroma of 1 or 2, or
has hue of N and value of 2 or 3. They are primarily
sapric material, but thin layers of hemic material with a
combined thickness of less than 10 inches are in some
pedons. Fiber content is dominantly less than 10 percent
when rubbed. In some pedons mineral content is as
much as 12 percent. The organic layer immediately
above the IIC horizon has a mineral content of as much
as 50 percent. The liC horizon has hue of 10YR, value
of 3 to 6, and chroma of 1 to 3. It is neutral or slightly
acid.

Soil survey

Algansee series

The Algansee series consists of deep, somewhat
poorty drained, rapidly permeable soils. These socils are
on flood plains and formed in sandy alluvial deposits.
Slopes range from 0 to 3 percent. In Starke County,
these soils have a slightly higher clay content in the A
harizon than defined for the Algansee series. This

" difference does not alter their usefulness or behavior.

The Algansee soils are similar to Algansee Variant
soils and ars commonly adjacent to Craigmile, Craigmile
Variant, and Prochaska soils. Algansee Variant soils
have more clay in the lower part of the profile than do
Algansee soils. Craigmile soils have a mollic epipedon,
are grayer in the upper part of the profile, and have more
clay in the upper part of the profile. They are in wetter
depressicnal areas. Craigmile Variant soils have more
clay in the upper part of the profile. They are in slightly
higher areas. Prochaska soils have a mollic epipedon
and are grayer in the upper part of the profile. They are
in wetter depressional areas.

Typical pedon of Algansee fine sandy loam,
occasionally flooded, in a cultivated field, 500 feet east
and 1,570 feet north of the southwest corner, sec. 15, T.
33N, R.2W.

Ap—0 10 9 inches; dark brown (10YR 3/3) fine sandy
loam, pale brown (10YR 6/3) dry; weak fine
subangular blocky structure; very friable; common
very fine roots; medium acid; abrupt smooth
boundary.

A12—9 to 12 inches; dark brown (10YR 3/3) very fine
sandy loam, pale brown {10YR 6/3) dry; common
fine distinct dark gray (10YR 4/1) and dark brown
{7.5YR 4/4) mottles; weak fine subangular biocky
structure; very friable; commoen very fine roots;
medium acid; abrupt smooth boundary.

C1—12 to 16 inches; dark brown (10¥R 4/3) fine sand;
many fine faint dark grayish brown {10YR 4/2),
many fine distinct grayish brown (10¥R 5/2), and
many fine prominent yellowish red (5YR 4/6)
mottles; weak fine subangular blocky structure; very
friable; slightly acid; abrupt wavy boundary.

C2—16 to 22 inches; dark brown (10YH 4/3) loamy fine
sand; many medium distinct grayish brown (10YR
5/2), common fine distinct strong brown (7.5YR 5/6)
and few fine prominent yellowish red (5YR 4/6)
mottles; weak fine subangular blocky structure; very
friable; slightly acid; gradual wavy boundary.

C3--22 to 26 inches; grayish brown (10YR 5/2) loamy
fine sand; commeon medium distinct dark gray (10YR
4/1), common fine distinct strong brown (7.5YR
5/6), and few fine prominent reddish brown (5YR
4/4) mottles; single grain; loose; few 1/4-inch-thick
lenses of very dark grayish brown (10YR 3/2) fine
sand; neutral; gradual wavy boundary.

C4—26 to 31 inches; brown (10YR 5/3) fine sand;
common medium faint grayish brown (10YR 5/2),
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common medium distingt yellowish brown (10YR
5/4), and common fine distinct strong brown (7.5YR
5/6) mottles; single grain; loose; few 1/4-inch-thick
lenses of very dark grayish brown (10YR 3/2) fine
sand; slight effervescence; mildly alkaline; gradual
wavy boundary.

C5—31 to 37 inches; brown {(7.5YR 5/4) fine sand; few
fine distinct gray (10YR 5/1), many medium distinct
grayish brown (10YR 5/2), few medium distinct
yellowish brown (10YR 5/6), and few fine prominent
yellowish red (5YR 4/6) mottles; single grain; loose;
few 1/4-inch-thick lenses of very dark gray (10YR
3/1) fine sand; slight effervescence; mildly alkaline;
gradual wavy boundary.

C6—37 to 42 inches; grayish brown (10YR 5/2) Ioamy
fine sand; common medium faint gray (10YR 5/1)
and light brownish gray (10YR 6/2), few medium
distinct brownish yellow (10YR 6/6), and few fine
prominent dark red (2.5YR 3/6) mottles; single
grain; loose; few 1/4-inch to 1-inch-thick lenses of
dark grayish brown (10YR 4/2) silt loam; slight
effervescence; mildly alkaline; gradual wavy
boundary.

C7—42 to 50 inches; grayish brown (10YR 5/2) fine
sand; common medium faint brown (10YR 5/3),
many medium distinct yellowish brown (10YR 5/4),
common fine distinct strong brown (7.5YR 5/8), and
few fine prominent yellowish red (5YR 5/8) mottles;
single grain; loose; slight effervescence; mildly
alkaline; gradual wavy boundary.

C8—50 to 60 inches; brown {10YR 5/3) fine sand; few
medium faint pale brown (10YR 6/3), common
medium distinct light brownish gray (10YR 6/2),
common fine distinct strong brown (7.5YR 5/6), and
few fine prominent yellowish red (5YR 4/6) mottles;
single grain; loose; few 1/4-inch-thick lenses of dark
gray (10YR 4/1} silt loam; slight effervescence;
mildly alkaline.

The A horizon has hue of 10YR, value of 3 or 4, and
chroma of 2 or 3. It is fine sandy loam, very fine sandy
loam, or loamy fine sand. The C horizon has hue of
7.5YR or 10YR, value of 3 to 5, and chroma of 2 {0 4. It
is loamy fine sand, fine sand, sand, or loamy sand. Most
pedons have thin strata of sandy loam, fine sandy loam,
loam, or silt loam. The C horizon ranges from medium
acid to mildly alkaline.

Algansee Variant

The Algansee Variant consigts of deep, somewhat
poorly drained soils. The permeability is rapid in the
sandy material and moderately rapid in the loamy and
silty material. These soils are on flood plains and formed
in alluvium consisting of sandy deposits over loamy and
silty sedimenf {fig. B). Slopes range from 0 to 2 percent.

Algansee Variant soils are similar to Algansee soils
and are commonly adjacent to Craigmile, Prochaska, and
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Profile of Algansee Variant sand, occasionally

flooded. Note the original soil surface at a
depth of about 60 centimeters.

Suman soils. Algansee soils have less clay in the lower
part of the profile than do Algansee Variant soils.
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Craigmile and Suman scils have mollic epipedons, have

more clay, and are grayer in the upper part of the profile.

They are in weatter depressional areas. Prochaska soils
have a mollic epipedon, have less clay in the lower part
of the profile, and are grayer in the upper part of the
profile. They are in wetter depressional areas.

Typical pedon of Algansee Variant sand, occasionally
flooded, in a cuitivated field, 60 feet sast and 710 feet
north of the southwest corner, sec. 18, T. 33 N, R. 2 W,

Ap—0 to 9 inches; dark brown {10YR 3/3) sand, pale
brown (10YR 6/3) dry; weak fine granular structure;
very friable; many fine and very fine roots; neutral;
abrupt smooth boundary.

C1—9 to 22 inches; yellowish brown (10YR 5/4) sand:
many medium faint yellowish brown (10YR 5/6) and
few medium distinct strong brown (7.5YR 5/8)
motties; single grain; loose; few fine and very fing
roots; few 1/4-inch-thick lenses of dark brown
(10YR 3/3) loamy sand; neutral; abrupt wavy
boundary.

C2—22 to 29 inches; yellowish brown (10YR 5/4) sand;
many medium distinct yellowish brown {(10YR 5/8)
and light brownish gray (10YR 6/2) and few fine
distinct dark yellowish brown (10YR 4/8) mottles;
single grain; loose; few 1/4-inch-thick lenses of dark
brown (10YR 3/3) loamy sand; neutral; abrupt wavy
boundary.

IIAb—29 to 40 inches; very dark gray (10YR 3/1) sandy
loam; moderate medium subangular blocky
structure; friable, common red (2.5YR 4/8) root
channels; neutral; clear wavy boundary.

HC3g—40 to 53 inches; dark gray (10YR 4/1) sandy
loam; few medium distinct dark brown (7.5YR 3/4)
and many medium distinct yellowish brown (10YR
5/4) mottles; weak medium subangular blocky
structure; friable, common red (2.5YR 4/8) root
channels; neutral; abrupt wavy boundary.

IC4g—53 to 60 inches; gray (10YR 5/1) silt loam; many
medium distinct yellowish brown (10YR 5/4) mottles;
massive; friable; thin lenses of yellowish brown
(10YR 5/4) ioamy sand; neutral.

The sandy overwash is 20 to 40 inches thick. The Ap
horizon has hue of 10YR, value of 3 or 4, and chroma of
1 to 3. It is sand, loamy sand, or loamy fine sand. The C
horizon has hue of 10YR, valus of 4 to 7, and chroma of
1 to 4. It is fine sand, sand, coarse sand, loamy sand, or
loamy fine sand. It ranges from neutral to medium acid.
The llAb horizon has hue of 10YR or neutral, value or 2
to 4, and chroma of 0 to 2. It is silt loam, sandy loam,
fine sandy loam, or loam. It is neutral or slightly acid.
The lICg horizon has hue of 10YR, value of 2 to 6, and
chroma of 1 or 2. It is sandy loam, loam, silt loam, or
fine sandy loam and is neutral or slightly acid. Some
pedons have a |lIC horizon.

Sail survey

Brems series

The Brems series consists of deep, moderately well
drained, rapidly permeable soils on outwash plains.
These soils formed in sandy deposits. Slopes range from
0 to 3 percent. In Starke County, these soils do not have
mottles with chroma of 2 or less within 40 inches of the
surface, which is uncharacteristic of the Brems series.
This difference does not alter their usefulness or
hehavior.

Brems soils are commonly adjacent to Maumee,
Morocco, Plainfield, and Watseka soils. Maumee soils
have a mollic epipedon and are grayer throughout the
profile than Brems soils. They are in wetter depressional
areas. Morocco soils have gray motties above a depth of
20 inches and are in slightly lower areas. Plainfield soils
are browner in the lower part of the pedon and are on
higher ridges and knolls. Watseka soils have a mollic
epipedon and are grayer in the solum. They are in
slightly lower areas.

Typical pedon of Brems sand, 0 to 3 percent slopes, in
a cultivated field, 400 feet east and 320 feet north of the
center, sec. 6, T. 33 N, R. 1 W,

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
sand, light brownish gray (10YR 6/2) dry; weak fine
granular structure; very friable; many fine and very
fine roots; slightly acid; abrupt smooth boundary.

B21—8 to 15 inches; strong brown (7.5YR 5/8) sand,;
few fine distinct yellowish red (SYR 5/8) mottles;
weak fine granular structure; very friable; commaon
fine and very fine roots; medium acid; clear wavy
boundary.

B22—15 to 23 inches; yellowish brown (10YR 5/8) sand,
few fine distinct strong brown (7.5YR 5/8) mottles;
weak fine granular structure; very friable, common
fine and very fine roots; strongly acid; clear wavy
boundary.

B23—23 to 28 inches; yellowish brown (10YR 5/8) sand;
many medium distinct strong brown (7.5YR 5/8)
mottles; weak fine granular structure; very friable;
few fine roots; medium acid; clear irregular
boundary.

B3—28 to 44 inches; yellowish brown (10YR 5/6) sand,
many medium distinct pale brown (10YR 6/3),
commen fine distinct strong brown (7.5YR 5/8) and
few fine prominent yellowish red (5YR 5/8) mottles;
single grain; loose; medium acid; clear wavy
boundary.

C1—44 to 48 inches; light yeliowish brown (10YR 6/4)
sand; many medium faint pale brown (10YR 6/3)
and ‘many medium distinct yellowish brown (10YR
5/6) motties; single grain; very friable; slightly acid;
clear wavy boundary.

C2—48 to 60 inches; pale brown (10YR 6/3) sand; many
medium distinct yellowish brown (10YR 5/4), few
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fine faint light brownish gray (10YR 6/2) and few
fine prominent yellowish red (5YR 5/8) mottles;
single grain; very friable; slightly acid.

The solum is 35 to 50 inches thick. The Ap horizon
has hue of 10YR, value of 3 to 5, and chroma of 2 or 3.
It is sand or loamy sand. The B2 horizon has hue of
10YR or 7.5YR, value of 5 or 6, and chroma of 4 to 8. |t
is sand or loamy sand and ranges from medium acid to
very strongly acid. The C horizon has hue of 10YR, value
of 5 or 6, and chroma of 3 10 6.

Coloma series

The Coloma series consists of deep, somewhat
excessively drained, rapidly permeable soils on outwash
plains. These soils formed in sandy sediment. Slopes
range from 0 to 6 percent.

Coloma soils are similar to Plainfield soils and are
commonly adjacent to Brems and Morocco soils.
Plainfield, Brems, and Morocco soils do not have thin,
banded A&B horizons above a depth of 60 inches.
Brems soils are grayer than Coloma soils in the Jower
part of the profile and are in slightly lower areas.
Morocco soils are grayer throughout the profile and are
in lower areas.

Typical pedon of Coloma sand, 0 to 6 percent slopes,
in a cultivated field, 180 feet east and 825 feet north of
the center, sec. 27, T. 32 N..R. 3 W.

Ap—o0 to 10 inches; dark brown (10YR 3/3) sand, pale
brown (10YR 6/3) dry; weak medium granular
structure; very friable; common very fine roots;
medium acid; abrupt smooth boundary.

A2—10 to 20 inches; yellowish brown (10YR 5/4) sand;
weak medium subangular blocky structure; very
friable; few very fine roots; medium acid; gradual
wavy boundary. :

A&B—20 to 60 inches; light yellowish brown (10YR 6/4)
sand (A part); single grain; loose; and bands of dark
brown (7.5YR 4/4) loamy sand (B part); massive;
very friable; bands are below a depth of 40 inches;
bands are 1/8 to 1 inch thick, are discontinuous,
and have a cumulative thickness of 4 inches; clay
bri%ges connect sand grains in the bands; medium
acid.

The solum is 50 inches to many feet thick. The A
horizon has hue of 10YR, value of 3 or 4, and chroma of
2 or 3. The A2 horizon has hue of 10YR, value of 4 or 5,
and chroma of 3 or 4. The A part of the A&B horizon
has hue of 10YR, value of 5 or 6, and chroma of 4. The
B part has hue of 7.5YR or 10YR, value of 4 or 5, and
chroma of 4 to 6. It is medium acid or strongly acid.
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Craigmile series

The Craigmile series consists of deep, very poorly
drained soils. The permeability is moderately rapid in the
loamy material and rapid in the sandy material. These
soils are on flood plains and formed in alluvium
consisting of loamy sediment over sandy deposits.
Slopes range from 0 to 2 percent.

Craigmile soils are similar to Prochaska and Suman
soils and are commonly adjacent to Algansee and
Algansee Variant soils. Prochaska soils have less clay in
the upper part of the profile than do Craigmile soils.
Suman scils have more clay in the upper part of the
profile. Algansee and Algansee Variant soils have an
ochric epipedon, are browner, and have less clay in the
upper part of the profile. They are on slightly higher
areas.

Typical pedon ¢f Craigmile fine sandy loam, frequently
flooded, in a cultivated field, 100 feet west and 1,740
feet south of the center, sec. 16, T. 33 N., R. 2 W.

Ap—0 to 9 inches; black (10YR 2/1) fine sandy loam,
dark gray (10YR 4/1) dry; weak medium subangular
blocky structure; very friable; common very fine
roots; slightly acid; abrupt wavy boundary.

A12—9 to 12 inches; black (10YR 2/1) fine sandy ioam,
gray (10YR 5/1) dry; many fine distinct dark grayish
brown (10YR 4/2) mottles; weak medium
subangular blocky structure; very friable; common
very fine roots; slightly acid; abrupt wavy boundary.

Clg—12 to 25 inches; grayish brown (10YR 5/2) fine
sandy loam; few fine distinct strong brown {7.5YR
5/8), many fine distinct yellowish brown (10YR 5/4),
and few fine prominent yellowish red (5YR 5/8)
mottles; weak medium subangular blecky structure,;
very friable;, few very dark gray (10YR 3/1) worm
and crayfish channels; few thin lenses of grayish
brown (10YR 5/2) loamy fine sand and silt loam;
neutral; clear irregular boundary.

C2g—25 to 30 inches; dark gray (10YR 4/1) loamy sand;
many medium distinct grayish brown (10YR 5/2) and
dark yellowish brown (10YR 4/4) and many medium
faint dark grayish brown (10YR 4/2) mottles; single
grain; loose; neutral; clear irregular boundary.

C3g—30 to 48 inches; very dark gray (10YR 3/1) loamy
sand; common fine distinct grayish brown (10YR
5/2), many meadium distinct grayish brown (10YR
4/2), and few fine distinct strong brown (7.5YR 5/6)
mottles; single grain; very friable; few thin lenses of
very dark gray (10YR 3/1) sand and silt loam;
neutral; clear wavy boundary.

C4-—48 to 60 inches; brown (10¥YR 5/3) sand; common
mediumn distinct yellowish brown (10YR 5/6) mottles;
single grain; loose; slight effervescence; mildly
alkaline.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is fine sandy loam, sandy loam,
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loam, or loamy sand. The C horizon has hue of 10YR,
value of 3 to 6, and chroma of 1 to 3. ltis fine sandy
loam or loam in the upper part. The C horizon is slightly
acid or neutral in the upper part.

Craigmile Variant

The Craigmile Variant consists of deep, somewhat
poorly drained soils. The permeability is moderately rapid
in the loamy material and rapid in the sandy material.
These soils are on flood plains and formed in alluvium
consisting of loamy sediment over sandy deposits.
-Slopes range from 0 to 2 percent.

Craigmile Variant soils are commonly adjacent to
Algansee, Craigmile, and Shoals Variant soils. Algansee
soils have less clay in the upper part of the profile than
do Craigmile Variant scils. They are in slightly lower
areas. Craigmile soils have a mollic epipedon and are
grayer in the upper part of the profile. They are in wetter
depressional areas. Shoals Variant soils have more clay
in the subsoil. They are in slightly higher areas.

Typical pedon of Craigmile Variant fine sandy loam,
rarely flooded, in a cultivated field, 1,520 feet east and
160 feet north of the southwest corner, sec. 10, T. 33 N,,
R.2W.

Ap—U0 to 9 inches; very dark gray (10YR 3/1) fine sandy
loam, dark grayish brown (10YR 4/2) dry;, weak
medium subangular blocky structure; very friable;
common fine and very fine roots; slightly acid;
abrupt smooth boundary.

B21tg—9 to 23 inches; gray (10YR 5/1) fine sandy loam;
many medium distinct yellowish brown (10YR 5/6)
and strong brown (7.5YR 5/8) and few medium
prominent yellowish red (5YR 5/8) motties;
moderate medium subangular blocky structure;
friable; thin discontinuous dark gray (10YR 4/1) clay
films on faces of peds; common very fine roots;
many very dark gray (10YR 3/1) worm casts and
root channels; thin lenses of loamy sand; siightly
acid; abrupt wavy boundary.

B221—23 to 31 inches; brown (10YR 5/3) fine sandy
loam; many medium distinct strong brown (7.5YR
5/8), few fine prominent yellowish red (5YR 5/8),
and common medium distinct gray (10YR 5/1)
mottles; moderate medium subanguiar blocky
structure; friable; thin discontinuous brown (10YR
5/3) clay films on faces of peds; commaon very fine
roots; slightly acid; clear irregular boundary.

B3—31 to 38 inches; brown (10YR 5/3) loamy fine sand;
many medium distinct strong brown (7.5YR 5/86),
few fine prominent yellowish red (5YR 5/8),
common medium distinct gray (10YR 5/1), and
common medium faint grayish brown (10YR 5/2)
mottles; weak medium subangular blocky structure;
firm, slightly hard when dry; few very fine roots;
slightly acid; clear wavy boundary.

Soil survey

C1—38 to 49 inches; pale brown (10YR 6/3} fine sand,
common medium distinct yellowish brown (10YR
§/4) and common medium faint brewn (10YR 5/3)
motiles; single grain; loose; thin lens of very dark
gray (10YR 3/1) sand; neutral; abrupt wavy
boundary.

C2—49 to 60 inches; yellowish brown (10YR 5/4) sand,
many medium distinct strong brown (7.5YR 5/6)
mottles; single grain; loose; less than 1 percent
gravel; thin lenses of black (10YR 2/1) silt loam with
woody fragments at depths of 42 and 54 inches;
neutral.

The solum is 30 to 50 inches thick. The Ap horizon
has hue of 10YR, value of 3 or 4, and chroma of 1 to 3.
it is fine sandy loam or sandy loam. The B2t horizon has
hue of 7.5YR or 10YR, value of 4 to 6, and chroma of 1
to €. It is sandy loam, fine sandy loam, sandy clay loam,
or loam. Most pedons have thin lenses of sand, loamy
sand, or silt loam. Reaction is neutral or slightly acid.
The C horizon has hue of 10YR, value of 5 or 6, and
chroma of 1 to 4. It is fine sand, sand, or coarse sand.
Most pedons have thin lenses of fine sandy loam, silt
loam, loamy fine sand, sand, muck, or woody fragments.
Reaction is slightly acid or neutral.

Crosier series

The Crosier series consists of deep, somewhat poorly
drained soils. The permeability is moderately slow. These
soils are on end moraines and formed in joamy glacial
tilt. Slopes range from 0 to 3 percent.

Crosier soils are commenly adjacent to Markton,
Metea, and Wawasee soils. Markton soils are in the
same positions as Crosier soils, but have less clay in the
upper part of the solum. Metea soils have less clay in the
upper part of the solum and are browner throughout the
profile. They are on higher ridges and knolls. Wawasee
soils are browner throughout the profile and are on
higher positions in the landscape.

Typical pedon of Crosier fine sandy loam, 0 to 3
percent slopes, in a cultivated field, 325 feet west and
160 fest north of the southeast corner, sec. 1, T. 32 N,,
R.1W.

Ap—O0 to 9 inches; dark brown (10YR 3/3) fine sandy
loamn, pale brown (10YR 6/3) dry; weak medium
subangular blocky structure; friable; 4 percent
gravel, 2 percent cobblastones; many very fine
roots; slightly acid; abrupt smooth boundary.

B21t—9 to 16 inches; brown (10YR 5/3) loam; common
fine distinct yellowish brown (10YR 5/86) and few
fine distinct brown (7.5YR 4/4) mottles; moderate
medium subangular blocky structure; firm; medium
continuous light brownish gray (10¥R 6/2) clay films
on faces of peds; 1 percent gravel; common very
fine roots; common dark brown (10YR 3/3) root
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channels and worm casts; medium acid; clear wavy
boundary.

B22t—16 to 21 inches; yellowish brown (10YR 5/4) clay
loam; many medium faint yellowish brown (10YR
5/8) and few fine distinct grayish brown {(10¥YR 5/2)
motties; strong fine angular blocky structure; firm;
medium continuous grayish brown (10YR 5/2) clay
films on faces of peds; 2 percent gravel; common
very fine roots; common dark brown (10YR 3/3) root
channels and worm casts; medium acid; clear wavy
boundary.

B23t—21 to 30 inches; yellowish brown (10YR 5/4) clay
loam; common medium faint brown (10YR 5/3) and
few medium prominent red (2.5YR 4/8) mottles;
moderate medium subangular blocky structure; firm,
thin discontinuous grayish brown (10YR 5/2) clay
films on faces of peds; 1 percent gravel; neutral;
clear irregular boundary.

C1-—30 to 36 inches; yellowish brown (10YR 5/4) loam;
common medium distinct light brownish gray (10YR
6/2) and few fine distinct yellowish brown {(10YR
5/8) and strong brown {(7.5YR 5/8) mottles;
massive; friable; 2 percent gravel; slight
effervescence; mildly alkaline; gradual wavy
boundary.

C2—36 to B0 inches; yellowish brown (10YR 5/4) loam;
many fine distinct yellowish brown (10YR 5/8)
mottles; massive; friable; 2 percent gravel; few light
gray (10YR 7/1) lime segregations; strong
effervescence; mildly alkaline.

The solum is 24 to 40 inches thick. Coarse fragments
throughout the solum range from 1 to 10 percent by
volume. The Ap horizon has hue of 10YR, value of 3 or
4, and chroma of 2 or 3. It is fine sandy loam or sandy
loam. The B2t horizon has hue of 10YR, value of 5 or 6,
and chroma of 3 to 6. It is clay loam or loam. The C
horizon has hue of 10YR, value of 5 or 6, and chroma of
3 or 4. It is loam or sandy loam.

Edwards series

The Edwards series consists of deep, very poorly
drained soils. The permsability is moderately slow to
moderately rapid. These soils are on cutwash plains,
lake plains, and end moeraines. They formed in organic
deposits over marl. Slopes range from 0 to 2 percent.

Edwards soils are similar to Adrian, Houghton,
Napoleon, and Toto soils and are commonly adjacent to
Maumee soils. Adrian soils formed in 16 to 50 inches of
muck over sand. Houghton and Napoleon soils formed in
muck that is more than 51 inches deep. Tote soils
formed in 16 to 35 inches of muck over coprogenous
earth, marl, and sand. Maumee soils are sandy and are
in slightly higher areas than Edwards soils.

Typical pedon of Edwards muck, drained, in a
cultivated field, 1,200 feet east and 1,450 feet north of
the center, sec. 13, T. 32 N, R. 1 W.
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Oap—0 to 9 inches; black {N 2/0) broken face and
rubbed sapric material; 35 percent fiber, 4 percent
rubbed; moderate medium granular structure; friable;
many fine and very fine roots; mostly herbaceous
fiber; 4 percent mineral content; medium acid;
abrupt smooth boundary.

Qa2—9 to 22 inches; very dark brown (10YR 2/2)
broken face and rubbed sapric material; 60 percent
fiber, 7 percent rubbed; moderate thin platy
structure; friable; common fine and very fine roots;
mostly herbaceous fiber; 5 percent mineral content;
at 20 inches, common shell fragments; slightly acid;
abrupt wavy boundary.

Lcal—22 to 47 inches; gray (10YR 6/1) marl; massive;
very friable; common partially decomposed roots;
many white (10YR 8/1) shells and shell fragments;
violent effervescence; moderately alkaline; clear
wavy boundary.

Lca2—47 to 60 inches; grayish brown (10YR 5/2} marl;
massive; very friable; common partially decomposed
roots; many white (10YR 8/1) shells and shell
fragments; violent effervescence; moderately
alkaline.

The organic material is 16 to 50 inches thick. [t ranges
from medium acid to mildly alkaline. The material
primarily is herbaceous. Some pedons contain woody
fragments 1 to 5 inches in diameter. The surface tier has
hue of 10YR or neutral, value of 2, and chroma of 0 to 2.
Fiber content is dominantly less than 7 percent when
rubbed. In some pedons mineral content is as much as
10 percent. The subsurface and bottom tiers have hue of
7.58YR, 10YR, or neutral; value of 2 or 3; and chroma of
0 to 2. They are primarily sapric material, but thin layers
of hemic material with a combined thickness of less than
10 inches are in some pedons. Fiber content is
dominantly less than 10 percent when rubbed. In some
pedons mineral content is as much as 15 percent. Small
shells or shell fragments are in the organic material near
the marl contact and are mixed throughout some
pedons. The Lca horizon has hue of 10YR, value of 5 to
7, and chroma of 1 or 2. It is mildly alkaline or
moderately alkaline.

Gilford series

The Gilford series consists of deep, very poorly
drained soils. The permeability is moderately rapid in the
solum and rapid in the underlying material. These soiis
are on outwash plains and formed in sandy sediment.
Slopes range from 0 to 2 percent.

Gilford soils are similar to Maumee and Newton soils
and are commonly adjacent to Morocco soils. Maumee
and Newton soils have less clay in the upper part of the
profile than do Gilford soils. Newton soils are more acid.
Morocco soils have an ochric epipedon, have less clay in
the upper part of the solum, and are browner in the
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upper part of the profile. They are on slightly higher
ridges and knolls. '

Typical pedon of Gilford sandy loam, in a cultivated
field, 120 feet east and 200 feet south of the northwest
corner, sec. 13, T. 34 N., R. 2 W.

Ap—0 to 10 inches; black (10YR 2/1) sandy loam, very
dark grayish brown (10YR 3/2) dry; moderate
medium subangular blocky structure; friable; 1
percent gravel; common fine reots; neutral; abrupt
smoocth boundary.

A12—10 to 15 inches; black (N 2/0) sandy loam, very
dark brown (10YR 2/2) dry; common fine distinct
brown (10YR 4/3) mottles; moderate medium
subangular blocky structure; friable; 1 percent
gravel; common fine and very fine roots; neutral;
abrupt wavy boundary.

B21g—15 to 26 inches; dark gray (10YR 4/1) sandy
loam; many fine distinct yellowish brown (10YR 5/4)
and common medium distinct grayish brown {(10YR
5/2) and brown (10YR 5/3) motiles; moderate
medium subangular blocky structure; friable; 1
percent gravel, common fine and very fine roots; few
black (10YR 2/1) crayfish channels; thin lenses of
dark gray (10YR 4/1) loamy sand; slightly acid; clear
wavy boundary.

B22g—26 to 34 inches; dark grayish brown {10YR 4/2)
sandy loam; many medium distinct brown (10YR
5/3) and yellowish brown (10YR 5/4) mottles; weak
medium subangular blocky structure; friable; 1
percent gravel, few very fine roots; few dark gray
{(10YR 4/1) crayfish channels; thin lenses of dark
grayish brown (10YR 4/2) loamy sand; slightly acid;
abrupt irregular boundary.

C1—34 to 39 inches; dark grayish brown (10YR 5/2)
loamy sand; many medium faint gray (10¥R 5/1),
and many medium distinct yellowish brown {(10YR
5/6) and strong brown (7.5YR 5/8) mottles: weak
coarse subangular blocky structure; very friable; 2
percent gravel, few very fine roots; few black (10YR
2/1) crayfish channels; neutral; abrupt wavy
boundary.

C2—39 to 47 inches; pale brown (10YR 6/3) sand;
single grain; loose; 1 percent gravel, few dark gray
(10YR 4/1) crayfish channels; neutral; clear wavy
boundary.

C3—47 to 60 inches; brown (10YR 5/3) sand; single
grain; loose; 1 percent gravel; neutral.

The selum is 20 to 40 inches thick. The amount of
gravel ranges from 0 to 7 percent by volume in the
solum. The A horizon has hue of 10YR or neutral, value
of 2 or 3, and chroma of 0 to 2. It is sandy loam or fine
sandy loam. The B2g horizon has hue of 10YR, value of
4 to 6, and chroma of 1 or 2. It is sandy loam or fine
sandy loam. Some pedons have a B3 horizon. The C
horizon has hue of 10YR, value of 5 or 6, and chroma of
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1 10 3. It is sand or loamy sand. The amount of gravel
ranges from O to 7 percent by volums.

Houghton series

The Houghton series consists of deep, very poorly
drained soils. The permeability is moderately slow to
moderately rapid. These scils are on outwash plains,
lake plains, and end moraines. They formed in organic
deposits. Slopes range from 0 to 2 percent.

Houghton soils are similar to Adrian, Edwards,
Napoleon, and Tote soils and are commonly adjacent to
Maumee soils. Adrian sqils formed in 16 1o 50 inches of
muck over sand. Edwards soils formed in 16 to 50
inches of muck over marl. Napoleon soils are more
fibrous and more acid throughout than Houghton soils.
Toto soils formed in 16 to 35 inches of muck over
coprogenous earth, marl, and sand. Maumee soils are
sandy and are on slightly higher areas.

Typical pedon of Houghton muck, drained, in a
cultivated field, 500 feet east and 1,800 feet north of the
southwest corner, sec. 32, T. 33 N, R. 2 W.

Oap—0 to 10 inches; black (10YR 2/1) broken face and
rubbed sapric material, 30 percent fiber, 4 percent
rubbed; weak coarse subangular blocky structure;
very friable; many fine and very fine roots; mostly
herbaceous fiber; 4 percent mineral content;
medium acid; abrupt smooth boundary.

Qa2—10 to 15 inches; black (10YR 2/1) broken face
and rubbed sapric material; 40 percent fiber, 5
percent rubbed; strong coarse subangular blocky
structure; friable; common fine roots; mostly
herbaceous fiber; 4 percent mineral content;
medium acid; abrupt wavy boundary.

0a3—15 to 32 inches; very dark brown (10YR 2/2)
broken face sapric material, black (10YR 2/1)
rubbed; 50 percent fiber, 7 percent rubbed; massive;
friable; few very fine roots; mostly herbaceous fiber;
2 percent mineral content; medium acid; clear wavy
boundary.

0Oa4—32 to 50 inches; very dark brown (10YR 2/2)
broken face and rubbed sapric material; 50 percent
fiber, 10 percent rubbed; massive; friable; mostly
herbaceous fiber; 1 percent mineral content;
medium acid; clear wavy boundary.

0a5—50 to 60 inches; very dark brown (10YR 2/2)
broken face sapric material, black (10YR 2/1)
rubbed; 50 percent fiber, 8 percent rubbed; massive;
very friable; mostly herbaceous fiber; 1 percent
mineral content; slightly acid.

The organic material is more than 51 inches thick. It
ranges from medium acid te neutral and is primarily
herbaceous. Some pedons contain woody fragments 1
to 6 inches in diameter. The surface tier has hue of
7.5YR or 10YR, value of 2 or 3, and chroma of 1 or 2, or
has hue of N and value of 2 or 3. Fiber content is
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dominantly less than 5 percent when rubbed. In some
pedons mineral content is as much as 10 percent. The
subsurface and bottom tiers have hue of 7.5YR or 10YR,
value of 2 or 3, and chroma of 1 to 3, or has hue of N
and value of 2 or 3. They are primarily sapric material,
but thin layers of hemic material with a combined

" thickness of less than 10 inches are in some pedons.
Fiber content is dominantly less than 11 percent when
rubbed. In some pedons mineral content is as much as 7
percent.

Markton series

The Markton series consists of deep, somewhat poorly
drained soils. The permeability is rapid in the upper part
of the solum and moderate in the lower part of the
solum and the underlying material. These soils are on
end moraines and formed in sandy deposits over loamy
glacial till. Slopes range from 0 to 3 percent.

Markton soils are commonly adjacent to Crosier;
Metea; Plainfield, loamy substratum; and Wawasee soils.
Crosier soils are in the same setting as Markton soils,
but have more clay in the upper part of the solum. Metea
soils are browner in the lower part of the profile.
Plainfield, loamy substratum, soils are browner
throughout the profile and have more than 40 inches of
sandy deposits over the loamy glacial till. Wawasee soils
are browner in the lower part of the profile and have
more clay in the upper part of the solum. Metea;
Plainfield, loamy substratum; and Wawasee soils are on
higher positions in the landscape.

Typical pedon of Markton sand, 0 to 3 percent slopes,
in a cultivated field, 150 feet east and 200 feet north of
the southwest corner, sec. 24, T. 32 N., R. 1 W.

Ap—0 to 11 inches,; dark brown (10YR 3/3) sand, gray
(10YR 6/1) dry; weak medium granular structure;
very friable; many fine and very fine roots; medium
acid; abrupt smooth boundary.

B1—11 to 26 inches; yellowish brown (10YR 5/6) sand;
many medium distinct strong brown {7.5YR 5/8)
mottles; weak fine subangular blocky structure; very
friable; common fine and very fine roots; common
dark brown (10YR 3/3) scil material in root
channels; slightly acid; abrupt wavy boundary.

IB21t—26 to 30 inches; brown (10YR 5/3) loam; many
mediurn distinct yellowish brown (10YR 5/86) and
many medium faint grayish brown {(10YR 5/2)
mottles; moderate medium subangular blocky
structure; friable; thin discontinuous brown (10YR
4/3) clay films on faces of peds; about 5 percent
gravel; neutral; abrupt wavy boundary.

1IB22tg—30 to 36 inches; light brownish gray (10YR 6/2)
loam; many medium distinct yeilowish brown (10YR
5/8) and brown (10YR 4/3) mottles; moderate
medium subangutar blocky structure; friable; thin
discontinuous light brownish gray (10YR 6/2) clay
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films on faces of peds; about 5 percent gravet;
neutral; clear wavy boundary.

C1g—36 to 40 inches; light brownish gray (10YR 6/2)
loam; many medium distinct yellowish brown (10YR
5/6) mottles; massive; friable; about 5 percent
gravel; slight effervescence; mildly alkaline; clear
irregular boundary.

[IC2g—40 1o 55 inches; gray (10YR 6/1) loam; many
medium distinct yellowish brown (10YR 5/6) mottles;
massive; friable; about 5 percent gravel; strong
effervescence; mildly alkaline; gradual wavy
boundary.

HC3—55 to 60 inches; brown (10YR 5/3) loam; many
medium distinct gray (10YR 6/1) and few fine
distinct yellowish brown (10YR 5/8) and strong
brown (7.5YR 5/8) mottles; massive; friable; about 5
percent gravel; strong effervescence; mildly alkaline.

The solum is 24 to 40 inches thick. Coarse fragments
in the lower part of the solum range from O to 15 percent
by volume. The Ap horizon has hue of 10YR, value of 3
or 4, and chroma of 1 to 3. It is sand or loamy sand. The
B1 horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 to 6. It is sand or lpamy sand and ranges
from neutral to medium acid. The 11B2t horizon has hue
of 10YR, value of 4 to 6, and chroma of 1 {0 &. Itis
sandy loam or loam, and reaction is neutral or slightly
acid. The liC horizon has hue of 10YR, value of 5 or 6§,
and chroma of 1 to 4. Coarse fragments range from O to
15 percent by volume.

Maumee series

The Maumee series consists of deep, very poorly
drained, rapidly permeable soils on outwash plains.
These soils formed in sandy deposits. Slopes range from
0 to 2 percent.

Maumee soils are similar to Gilford and Newton soils
and are commonly adjacent to Morocco and Watseka
soils. Gilford soils have more clay in the upper part of
the profile than do Maumee soils. Newton soils are more
acid. Morocco soils have an ochric epipedon. Morocco
and Watseka soils are browner in the upper part of the
profile and are on slightly higher ridges and knolis.

Typical peden of Maumee sand, in a cultivated field,
100 feet west and 200 feet south of the northeast
comer, sec. 11, T. 33 N,, R. 2 W,

Ap—0 10 10 inches; black (10YR 2/1) sand, very dark
gray (10YR 3/1) dry; weak medium granular
structure; very friable; many very fine roots; slightly
acid; abrupt smooth boundary.

A12—10 to 17 inches; very dark grayish brown (10YR
3/2) sand, dark gray (10YR 4/1) dry; common
medium distinct brown (10YR 5/3) mottles; weak
medium granular structure; very friable; few very fine
roots; common black (10YR 2/1) crayfish channels;
slightly acid; clear wavy boundary.



62

C1g—17 to 31 inches; dark gray (10YR 4/1) sand; many
mediurn distinct grayish brown (10¥YR 5/2) mottles;
weak medium granular structure; very friable; few
very fine roots; common black (10YR 2/1) crayfish
channels; slightly acid; clear wavy boundary.

C2—31 to 41 inches; dark grayish brown (10YR 4/2)
sand; common medium distinct brown (10YR 5/3)
mottles; weak medium granular structure; very
friable; common black (10YR 2/1) crayfish channels;
slighty acid; clear wavy boundary.

C3—41 to 49 inches; grayish brown (10¥YR 5/2) sand;
many medium distinct yellowish brown (10YR 5/4)
and few fine distinct strong brown (7.5YR 5/8)
mottles; single grain; loose; few very dark grayish
brown (10YR 3/2) crayfish channels; slightly acid;
clear wavy boundary.

C4—49 to 60 inches; brown (10YR 5/3) sand; common
fine prominent yellowish red (5YR 5/8) mottles;
single grain; loose; slightly acid.

The A horizon has hue of 10YR or neutral, value of 2
or 3, and chroma of 0 to 2. It is loamy sand, sand,
mucky loamy sand, or mucky sand. The C horizon has
hue of 10YR and value of 4 to 6. It has chroma of 1 or 2
in the upper part of the profile and chroma of 2 or 3 in
the lower part. Reaction is shightly acid or neutral.

Maumee Variant

The Maumee Variant consists of deep, very poorly
drained soils. The permeability is moderately slow to
moderately rapid in the solum and rapid in the underlying
material. These soils are on outwash plains and formed
in sandy deposits. Slopes range from 0O to 2 percent.

Maumee Variant soils are similar to Gilford, Maumee,
and Newton soils, and are commonly adjacent to
Morocco soils. Gilford soils have more clay in the upper
part of the profile than do Maumee Variant soils and do
not have a cemented iron layer in the profile. Maumee
and Newton soils do not have a cemented iron layer in
the profile. Newton soils are more acid. Morocco soils
have an ochric epipedon, are browner in the upper part
of the profile, and do not have a cemented iron layer in
the profile. They are on slightly higher ridges and knolls.

Typical pedon of Maumee Variant loamy sand, in a
cultivated field, 2,415 feet east and 210 feet north of the
center,sec. 2, T 33N, R. 2 W,

Ap—0 to 10 inches; dark brown (7.5YR 3/2) loamy sand,
brown (7.5YR 4/2) dry; weak medium subangular
blocky structure; very friable; 10 percent cemented
iron fragments; common fine and very fine roots;
slightly acid; abrupt wavy boundary.

B2m—10 to 15 inches; strong brown (7.5YR 5/6) iron
layer; many medium distinct yellowish brown (10YR
5/8) mottles; strongly cemented; common fine and
very fine roots; dark brown (7.5YR 3/2) loamy sand
pore fillings; slightly acid; abrupt wavy boundary.

Soil survey

C1—15 to 24 inches; dark grayish brown (10YR 4/2)
sand; many medium faint grayish brown (10YR 5/2)
and common medium distinct yellowish brown
(10YR 5/4) mottles; massive; very friable; few fine
and very fine roots, common dark gray (10YR 4/1)
crayfish channels; few partially decomposed plant
fibers; neutral; clear irregular boundary.

GC2—24 to 39 inches; grayish brown (10YR 5/2) sand;
common fine distinct strong brown (7.5YR 5/86)
mottles; singte grain; loose; common dark grayish
brown (10YR 4/2) crayfish channels; neutral;
gradual wavy boundary.

C3—39 to 60 inches; light brownish gray (10YR 6/2)
sand; single grain; loose; neutral.

The solum is 12 to 20 inches thick. The cemented iron
layer is 2 to 15 inches thick. The Ap horizen has hue of
7.5YR or 10YR, value of 2 or 3, and chroma of 1 or 2. It
is loamy sand, loamy fine sand, or fine sandy loam. The
B2m horizen has hue of 5YR, 7.5YR, or 10YR; value of 5
or 6; and chroma of 6 to 8. It is slightly acid or medium
acid. The C horizon has hue of 10YR, value of 4 {0 6,
and chroma of 1 or 2. It is sand, loamy sand, or coarse
sand. It is slightly acid or neutral in the upper part of the
profile and neutral or mildly alkaline in the lower part.

Metea series

The Metea serias consists of deep, well drained soils.
The permeability is rapid in the upper part of the profile
and moderate in the lower part. These soils are on end
moeraines and formed in sandy deposits over loamy
gtacial till. Slopes range from 1 to 4 percent. In Starke
County, these soils have a slightly thicker, more acid
solum than defined for the Metea series. This difference
does not alter the usefulness or behavior of the soils.

Metea soils are similar to Plainfield, loamy substratum,
soils and are commonly adjacent to Crosier, Markton,
and Wawasee soils. Plainfield, loamy substratum, soils
have more than 40 inches of sandy deposits over the
loamy glacial till. Crosier soils have more clay in the
upper part of the solum and are grayer throughout the
profile. Markton soils are grayer in the lower part of the
profile. Crosier and Markton scils are in lower areas.
Wawasee soils have more clay in the upper part of the
solum and are in the same setting as Metea soils.

Typical pedon of Metea loamy sand, 1 to 4 percent
slopes, in a cultivated field, 480 feet east and 720 feet
south of the center, sec. 1, T. 32 N.,R. 1 W.

Ap—0 to 9 inches; dark brown (10YR 3/3) loamy sand,
pale brown (10YR 6/3) dry; weak fine subangular
blocky structure; very friable; common fine and very
fine roots; strongly acid; abrupt smooth boundary.

B1—9 to 25 inches; yellowish brown (10YR 5/4) loamy
sand; weak fine subangular blocky structure; very
friable; 2 percent gravel; few fine and very fine
roots; medium acid; abrupt wavy boundary.



Starke County, Indiana

B21t—25 to 32 inches; yellowish brown (10YR 5/6) fine
sandy loam; moderate medium subangular blocky
structure; friable; thin discontinuous yellowish brown
(10YR 5/6) clay films on faces of peds; 1 percent
gravel; medium acid; clear wavy boundary.

1IB22t—32 to 40 inches; yellowish brown {(10YR 5/4)
sandy clay loam; moderate medium subanguiar
blocky structure; friable; thin discontinuous yellowish
brown (10YR 5/6) clay films on faces of peds; 1
percent gravel; strongly acid; clear wavy boundary.

[1B23t—40 to 45 inches; yellowish brown {10YR 5/4)
sandy clay loam; moderate medium subangular
blocky structure; friable; thin discontinuous yellowish
brown (10YR 5/6) clay films on faces of peds; 2
percent gravel; few yellowish red (5YR 5/8)
accumulations; strongly acid; clear wavy boundary.

1IB31t—45 to 50 inches; yellowish brown (10YR 5/4)
loam; weak medium subangular blocky structure;
friable; thin discontinucus brown (10YR 4/3) clay
films on faces of peds; 2 percent gravel; strongly
acid; clear wavy boundary.

IIB32—50 to 60 inches; yellowish brown (10YR 5/4)
loam; massive; friable; 1 percent gravel; few
yellowish red (8YR 5/8) iron stains; medium acid.

The solum is more than 60 inches thick. Coarse
fragments in the lower part of the solum are less than 10
percent by volume. The Ap horizon has hue of 10YR,
value of 3 or 4, and chroma of 2 or 3. It is loamy sand or
sand. The B1 horizon has hue of 10YR, value of 4 or 5,
and chroma of 4 to 6. It is loamy sand or sand. The B2t
horizon has hue of 10YR, value of 4 or 5, and chroma of
4 10 6. ltis fine sandy loam or sandy loam. The [IB2t
horizon has hue of 10YR, value of 4 or 5, and chroma of
4. ltis clay loam or sandy clay loam. The IB3 horizon
has hue of 10YR, value of 5, and chroma of 4 to 6.

Morocco series

The Morocco series consists of deep, somewhat
poorly drained, rapidly permeable soils on outwash
plains. These scils formed in sandy deposits. Slopes
range from 0 to 2 percent.

Moroceo soils are similar to Watseka soils and are
commonly adjacent to Brems, Maumee, and Plainfield
soils. Watseka soils have a mollic epipedon. Brems soils
have gray mottles, but thay are below a depth of 40
inches. Brems soils are on slightly higher ridges and
knolls than Morocco soils. Maumee soils have a mollic
epipedon and are grayer in the upper part of the profile.
They are in wetter depressional areas. Plainfield soils are
browner throughout the profile and are on higher ridges
and knolls.

Typical pedon of Morocco loamy sand, in a cultivated
field, 1,485 feet east and 250 feet south of the center,
sec. 27, T.33N,R.2W.
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Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
loamy sand, grayish brown (10YR 5/2) dry; weak
fine granular structure; very friable; common very
fine roots; slightly acid; abrupt smooth boundary.

A2—8 to 13 inches; brown (10YR 5/3) sand; few fine
distinct yellowish brown (10YR 5/8) and few fine
faint grayish brown (10YR 5/2) motties; weak fine
subangular blocky structure; very friable; few very
fine roots; medium acid; clear wavy boundary.

B2—13 to 26 inches; brownish yellow (10YR 6/8) sand;
few fine distinct light brownish gray (10YR 6/2) and
few medium distinct light gray (10YR 7/1) mottles;
single grain; loose; few very fine roots; medium acid;
clear wavy boundary.

C1—26 to 39 inches; pale brown (10YR 6/3) sand; few
fine distinct yellowish brown (10YR 5/6) and few
fine faint light gray (10YR &/1) mottles; single grain;
loose; medium acid; clear wavy boundary.

C2—39 to 45 inches; very pale brown {(10YR 7/3) sand;
few fine distinct yellowish brown (10YR 5/6) mottles;
single grain; loose; medium acid; clear wavy
boundary.

C3—45 to 60 inches; light gray (10YR 7/2) sand; few
fine distinct yellowish brown (10¥YR 5/6) and few
fine prominent yellowish red (5YR 5/8) mottles;
single grain; loose; medium acid.

The solum is 24 to 36 inches thick. The Ap horizon
has hue of 10YR, value of 3 or 4, and chroma of 1 to 3.
It is sand or loamy sand. The A2 horizon has hue of
10YR, value of 5 or 6, and chroma of 2 to 4. The B2
harizon has hue of 10YR, value to 5 1o 7, and chroma of
1 to 8. It ranges from medium acid to very strongly acid.
The C horizon has hue of 10YR, value of 5 to 7, and
chroma of 1 to 6.

Napoleon series

The Napoleon series consists of deep, very poorly
drained soils. The permeability is moderate or
meoderately rapid. These soils are on outwash plains,
lake plains, and end moraines. They formed in organic
deposits. Slopes range from 0 to 2 percent.

Napoleon soils are similar to Adrian, Edwards,
Houghton, and Toto soils. Adrian seils formed in 16 to
50 inches of sapric muck over sand. Edwards soils
farmed in 16 to 50 inches of sapric muck over marl.
Houghton soils formed in sapric muck that is more than
51 inches deep. Toto soils formed in 16 to 35 inches of
sapric muck over coprogenous earth, marl, and sand.

Typical pedon of Napoleon muck, undrained, in a
wooded area, 800 feet east and 400 feet south of the
center, sec. 32, T. 33 N., R. 1 W.

01—2 inches to 0; undecomposed leaves of pin oak,
river birch, and silver maple; abrupt wavy boundary.

0a—0 to 3 inches; very dark brown (10YR 2/2) broken
face sapric material, dark brown (7.5YR 3/2)
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rubbed; 30 percent fiber, 4 percent rubbed;
moderate medium granular structure; very friable;
many fine and very fine roots; mostly herbaceous
fiber, extremely acid; abrupt wavy boundary.

Oel1—3 to 18 inches; dark brown (7.5YR 3/2) broken
face and rubbed hemic material; 50 percent fiber, 20
percent rubbed; moderate thick platy structure;
friable; many fine and very fine roots; mostly
herbaceous fiber; extremely acid; clear wavy
boundary.

Ce2—18 to 26 inches; very dark brown {10YR 2/2)
broken face and rubbed hemic material, 70 percent
fiber, 30 percent rubbed; moderate thick platy
structure; friable; many very fine roots; mostly
herbaceous fiber; extremely acid; clear wavy
boundary.

0e3—26 to 38 inches; dark brown (7.5YR 3/2) broken
face and rubbed hemic material; 65 percent fiber, 30
percent rubbed; moderate medium platy structure;
friable; few very fine roots; mostly herbaceous fiber,;
extremely acid; clear wavy boundary.,

Oe4—38 to 60 inches; dark brown (7.5YR 3/2) broken
face and rubbed hemic material; 40 percent fiber, 20
percent rubbed; massive; friable; few very fine roots;
mostly herbaceous fiber; extremely acid.

The organic material is more than 51 inches thick. [t is
primarily herbaceous. Some pedons are up to 5 percent
woody fragments. The surface tier has hue of 5YR,
7.5YR, or 10YR; value of 2 or 3; and chroma of 1 to 4,
or has hue of N and value of 2 or 3. The subsurface and
bottom tiers have hue of 5YR, 7.5YR, or 10YR: value of
2 to 5; and chroma of 2 to 4.

Newton series

The Newlon series consists of deep, very poorly
drained, rapidly permeable soils on outwash plains.
These soils formed in sandy deposits. Slopes range from
0 to 2 percent.

Newton scils are similar to Gilford and Maumee soils

and are commonly adjacent to Brems and Morocco soils.

Gilford soils have more clay in the upper part of the
profile and are less acid than Newton soils. Maumee
soils also are less acid. Brems soils have an ochric
epipedon and are browner throughout. They are on
higher ridges and knolls. Morocco soils have an ochric
epipedon and are browner in the upper part of the
profile. They are on slightly higher ridges and knalis.

Typical pedon of Newton loamy sand, in a cultivated
field, 270 feet west and 760 feet south of the northeast
corner, sec. 33, T. 32 N.,, R. 2 W.

Ap—O0 to 8 inches; black (10YR 2/1) loamy sand, dark
gray (10YR 4/1) dry; weak medium granular
structure; very friable; common fine roots; strongly
acid; abrupt smeooth boundary.

Sail survey

A12—8 to 13 inches; black (10YR 2/1) loamy sand, gray
(10YR 5/1) dry; few medium distinct brown (10YR
4/3) mottles; weak medium granular structure; very
friable; few fine roots; strongly acid; clear irregular
boundary.

A13—13 to 20 inches; very dark grayish brown (10YR
3/2) sand, gray (10YR 5/1) dry; few medium distinct
brown (10YR 4/3) mottles; weak medium granular
structure; very friable; few very fine roots; common
black (10YR 2/1) crayfish channels; strongly acid;
clear wavy boundary.

C1—20 to 33 inches; dark grayish brown (10YR 4/2)
sand; common medium faint dark gray (10YR 4/1)
mottles; single grain; loose; common black {10YR
2/1) crayfish channels; strongly acid; clear wavy
boundary.

C2-—33 to 45 inches; grayish brown (10YR 5/2) sand,
common medium distinct dark gray (10YR 4/1),
many coarse faint brown (10YR 5/3), and few fine
distinct yellowish brown (10YR 5/4) mottles; single
grain; loose; very strangly acid; clear wavy boundary.

C3—45 to 60 inches; grayish brown (10YR 5/2) sand;
common medium faint gray (10YR 5/1) and few fine
distinct vellowish brown (10YR 5/4) motties; single
grain; loose; very strongly acid.

The A horizon has hue of 10YR or neutral, value of 2
or 3, and chroma of 0 to 2. The C horizon has hue of
10YR, value of 4 to 6, and chroma of 1 or 2.

Ormas series

The Ormas series consists of deep, well drained soils.
The permeability is moderately rapid in the solum and
rapid in the underlying material. These soils are on end
moraines and formed in sandy deposits. Slopes range
from 1 10 4 percent.

Ormas soils are commonly adjacent to Coloma, Metea,
Ormas Variant, and Plainfield soils. Coloma soils have
less clay in the upper part of the profile and have less
gravel throughout the profile than do Ormas soils. Metea
soils have more clay in the lower part of the profile.
Coloma and Metea soils are in the sama setting as
Ormas soils. Ormas Variant soils are grayer in the lower
part of the profile. They are in lower areas. Plainfield
soils have lass clay in the subsoil and less gravel
throughout the profile. They are in the same setting as
Ormas soils.

Typical pedon of Ormas sand, 1 to 4 percent slopes,
in a cultivated field, 350 feet east and 2,000 fest south
of the northwest corner, sec. 5, T. 32 N, R. 1 W.

Ap—0 to 9 inches, dark brown (7.5YR 4/2) sand, pale
brown (10YR 6/3) dry; weak fine granular structure;
very friable; 1 percent gravel, many fine and very
fine roots; medium acid; abrupt smooth boundary.

B21—9 to 28 inches; strong brown (7.5YR 5/6) loamy
sand; weak fine subangular blocky structure; very
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friable; 4 percent gravel; few fine and very fine
roots; medium acid; clear wavy boundary.

1IB22t—28 to 35 inches; strong brown (7.5YR 5/6) sandy
loam; moderate medium subangular blocky
structure; friable; thin discontinuous strong brown
(7.5YR 5/6) clay films on faces of peds; 11 percent
gravel; few fine and very fine roots; slightly acid;
abrupt wavy boundary.

[IB23t—235 to 45 inches; brown (7.5YR 4/4) sandy loam,
weak fine subangular blocky structure; very friable;
thin discontinuous brown (7.5YR 4/4) clay films on
faces of peds; 10 percent gravel; few fine and very
fine roots; neutral; abrupt irregular boundary.

IIC—45 to 60 inches; yellowish brown (10YR 5/4)
gravelly coarse sand; singls grain; loose; 35 percent
gravel; strong effervescence; mildly alkaline.

The solum is 40 to 70 inches thick. Gravel content in
the upper part of the solum ranges from 1 to 10 percent
by volume. In the lower part of the solum it ranges from
6 to 30 percent by volume. The Ap horizon has hue of
7.5YR or 10YR, value of 3 or 4, and chroma of 2 or 3. It
is sand or loamy sand. The B2 horizon has hue of 7.5YR
or 10YR, value of 4 or 5, and chroma of 4 to 6. It is sand
or loamy sand and is slightly acid or medium acid. The
IIB2t horizon has hue of 7.5YR or 10YR, value of 4 or 5,
and chroma of 4 1o 8. it is sandy clay loam, sandy loam,
gravelly sandy clay loam, or gravelly sandy loam. It
ranges from neutral to medium acid. The HC horizon has
hue of 10YR, value of 4 to 6, and chroma of 3 to 6. It is
gravelly sand or gravelly coarse sand. Some pedons
have strata of sand or coarse sand.

Ormas Variant

The Ormas Variant consists of deep, somewhat poorly
drained soils. The permeability is moderately rapid in the
solum and very rapid in the underlying material. These
soils are on outwash plains and end moraines and
formed in sandy deposits. Slopes range from 0 to 2
percent.

Ormas Variant soils are similar to Morocco soils and
are commonly adjacent to Brems, Gilford, and Maumee
soils. Morocco soils have gray mottles in the upper part
of the solum and have less clay in the subsoil than do
Ormas Variant soils. Brems scils have gray mottles, but
they are at a depth of mare than 40 inches. Brems soils
have less clay in the subsoil and are on slightly higher
ridges and knolls. Gilford and Maumee soils have a
mollic epipedon and are grayer in the upper part of the
profile. They are in wetier depressional areas.

Typical pedon of Ormas Variant loamy sand, in an
area of Ormas Variant-Morocco loamy sands, 0 to 2
percent slopes, in a cultivated field, 2,100 feet east and
300 feet north of the southwest corner, sec. 20, T. 34 N.,
R.2W.
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Ap—o0 to 8 inches; dark grayish brown (10YR 4/2) lcamy
sand, light brownish gray (10YR 6/2) dry; weak
medium granular structure; very friable; many very
fine roots; slightly acid; abrupt smooth boundary.

A2—8 to 13 inches; brown (10YR 5/3) lcamy sand;
common fine distinct strong brown (7.5YR 5/6) and
common medium faint yellowish brown {10YR 5/4)
mottles; weak fine subangular blocky structure; very
friable; many very fing roots; slightly acid; clear wavy
boundary.

B21—13 to 24 inches; yellowish brown (10YR 5/4)
loamy sand; many medium distinct strong brown
(7.5YR 5/8), few fine faint brown (10¥YR 5/3) and
many fine prominent yellowish red (5YR 5/8)
mottles; weak fine subangular blocky structure; very
friable; few very fine roots; common brown (10YR
5/3) root channels; slightly acid; gradua! wavy
boundary.

B22—24 to 35 inches; yellowish brown (10YR 5/86)
loamy sand; common medium distinct light brownish

“gray (10YR 6/2), many medium faint yellowish
brown (10YR 5/4), and common fine distinct strong
brown (7.5YR 5/8) mottles; weak medium granular
structurg; very friable; few very dark grayish brown
{(10YR 3/2) iron and manganese oxide
accumulations at base of horizon; medium acid;
clear wavy boundary.

B23tg—35 to 48 inches; gray (t0YR 6/1) sandy loam;
many medium distinct strong brown (7.5YR 5/8) and
yellowish brawn (10YR 5/8) motties; moderate
mediurn subangular blocky structure; friable; thin
discontinuous gray (10YR 6/1) clay films on faces of
peds; 4 percent gravel; medium acid; abrupt wavy
boundary.

C—48 to 80 inches; light yellowish brown (10YR 6/4)
loamy sand; many medium faint light brownish gray
{10YR 6/2) and pale brown (10YR 6/3) and many
medium distinct strong brown {7.5YR 5/8) mottles;
single grain; loose; 11 parcent gravel; strongly acid.

The solum is 30 to 55 inches thick. Gravel content in
the upper part of the solum is less than 5 percent by
volume. In the lower part of the solum it is less than 20
percent by volume. The Ap horizon has hue of 10YR,
value of 3 or 4, and chroma of 2 or 3. It is sand or loamy
sand. The B2 horizon has hue of 10YR, value of 5 or §,
and chroma of 3 to 6. It is sand or loamy sand and
ranges from slightly acid to strongly acid. The Bt horizon
has hue of 7.5YR or 10YR, value of 4 to 6, and chroma
of 1 to 8. It is sandy loam, sandy clay loam, gravelly
sandy loam, or gravelly sandy clay loam. Reaction is
medium acid or strongly acid. The C horizon has hue of
7.5YR or 10YR, value of 5 or 6, and chroma of 1 tc 6. It
is gravelly sand, gravelly coarse sand, gravelly loamy
sand, sand, coarse sand, or loamy sand. Some pedons
have strata of fine sand or very fine sand. Reaction is
medium acid or strongly acid.
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Plainfield series

The Plainfield series consists of deep, excessively
drained, rapidly permeable soils on outwash plains. The
loamy substratum phase is well drained and is
moderately permeable in the lower part of the profile.
The wet substratum phase is moderately well drained.
Plainfield soils formed in sandy deposits. Slopes range
from O to 15 percent.

Plainfield soils are similar to Coloma soils and are
commonly adjacent to Brems and Morocco soils. Coloma
soils have thin, banded A&B horizons above a depth of
60 inches. Brems soils are grayer in the lower part of the
prefile and are in slightly lower areas than Plainfield
soils. Morocco soils are grayer throughout the profile and
are in lower areas.

Typical pedon of Plainfield sand, 1 to 8 percent
slopes, in a cultivated field, 120 feet west and 800 feet
south of the northeast corner, sec. 4, T. 32 N,, R. 3 W.

Ap—0 to 7 inches; dark grayish brown (10YR 4/2) sand,
pale brown {10YR &/3) dry; weak fine granular
structure; very friable; many fine and very fine roots;
medium acid; abrupt smooth boundary.

B821—7 to 16 inches; strong brown (7.5YR 5/8) sand;
weak fine granular structure; very friable; common
fine and very fine roots; medium acid; clear wavy
boundary.

B22—16 to 24 inches; yellowish brown (10¥R 5/8) sand;
weak fine granular structure; very friable; common
fing and very fine roots; medium acid; clear wavy
boundary.

C1—24 to 32 inches; yellowish brown (10YR 5/8) sand;
single grain; loose; few fine roots; strongly acid;
gradual wavy boundary.

C2—32 to 60 inches; yellowish brown (10YR 5/4) sand;
single grain; loose; few small pebbles at 55 inches;
medium acid.

The solum is 20 to 34 inches thick. The control
section averages 70 percent sand, coarse sand, and
very coarse sand. The Ap horizon has hue of 10YR,
value of 3 or 4, and chroma of 2 or 3. It is sand or loamy
sand. The B horizon has hue of 10YR or 7.5YR, value of
4 to 6, and chroma of 4 to 8. It ranges from medium acid
to very strongly acid. The C horizon has hue of 10YR or
7.5YR, vaiue of § to 7, and chroma of 4 to 8. It is sand
or coarse sand. The C horizon of the wet substratum
phase of this series has mottles. The loamy substratum
phase of this series is loam in the lower part of the
prafile.

Prochaska series

The Prochaska series consists of deep, very poorly
drained, rapidly permeable scils on flood plains. These
s0ils formed in sandy alluvial deposits. Slopes range
from 0 to 2 percent.

Soil survey

Prochaska soils are similar to Craigmile soils and are
commenly adjacent to Adrian, Algansee Variant, and
Suman soils. Craigmile soils have more clay in the upper
part of the profile than do Prochaska soils. Adrian soils
formed in 16 to 50 inches of muck over sand and are in
more depressional areas. Algansee Variant soils have an
ochric epipedon, have more clay in the lower part of the
profile, and are browner in the upper part of the profile.
They are on slighty higher areas. Suman soils have more
clay in the upper part of the profite. They are in the
same setting as Prochaska soils.

Typical pedon of Prochaska loamy sand, occasionally
flooded, in a cultivated field, 120 feet east and 2,300
feet south of the northwest corner, sec. 3, 7. 32 N, R. 3
W.

Ap—0 to @ inches; black (10YR 2/1) loamy sand, dark
gray (10YR 4/1) dry; weak fine subangular blocky
structure; very friable; many fine and very fine roots;
strongly acid; abrupt smooth boundary.

A12—9 to 12 inches; very dark gray (10YR 3/1) loamy
sand, dark gray (10YR 4/1) dry; few fine distinct
brown (10YR 4/3) mottles; weak fine subangular
blocky structure; very friable; many fine and very fine
roots; medium acid; abrupt wavy boundary.

B21g—12 to 18 inches; dark gray (10YR 4/1) sand;
many medium faint dark grayish brown (10YR 4/2)
and common fine distinct strong brown (7.5YR 5/8)
mottles; weak fing subangular blocky structure; very
friable; comman fine and very fine roots; many thin
black {10YR 2/1) lenses of sand and loamy sand;
medium acid; abrupt wavy boundary.

B22g—18 to 24 inches; black (10YR 2/1) sand; many
fine distinct dark grayish brown {(10YR 4/2) mottles;
weak fine subangular blocky structure; very friabie;
common fine and very fine roots; many reddish
brown (5YR 4/4) and yellowish red (5YR 4/6) fillings
of old root channels; madium acid; abrupt wavy
boundary.

C1g—24 to 32 inches; gray (10YR 5/1) sand; many
medium faint dark gray (10YR 4/1), common fine
distinct yellowish brown (10YR 5/4), and few fine
prominent yellowish red (5YR 4/6) mottles,; single
grain; loose; few very fine roots; many thin very dark
gray (10YR 2/1) sand and lpamy sand lenses; few
thin black (N 2/0) lenses of sapric material; slightly
acid; clear wavy boundary.

C2g—32 to 52 inches; grayish brown (10YR 5/2) coarse
sand; many medium faint gray {10YR 5/1), common
fine distinct yellowish brown {10YR 5/86), and few
fine prominent yellowish red (5YR 4/6) mottles;
single grain; loose; many thin black (N 2/0) lenses
of sapric material; slightly acid; clear wavy boundary.

C3g—>52 to 60 inches; grayish brown (10YR 5/2) sand;
common medium faint gray (10YR 5/1), common
medium distinct yellowish brown (10YR 5/4), and
few fine distinct strong brown (7.5YR 5/8) mottles;



Starke County, Indiana

single grain; loose; few thin black (N 2/0) lenses of
sapric material; few thin very dark grayish brown
(10YR 3/2) sand lenses; neutral.

The solum is 20 to 36 inches thick. The A horizon has
hue of 10YR or neutral, value of 2 or 3, and chroma of 0
to 2. It is loamy sand, loamy fine sand, or sand. The B2g
horizon has hue of 10YR, value of 2 to €, and chroma of
1 or 2. It is sand, loamy sand, or loamy fine sand. It has
thin lenses of muck, sand, and loamy sand with chroma
of 0 to 2. It is slightly acid or medium acid. The C
horizon has hue of 10YR, value of 5 to 7, and chroma of
1 to 3. It is sand, loamy sand, or coarse sand. It has thin
lenses of muck, sand, and loamy sand with chroma of 0
to 2. It is medium acid to neutral to a depth of 40 inches
and slightly acid or neutral below that.

Shoals Variant

The Shoals Variant consists of deep, somewhat poorly
drained soils. The permeability is moderate in the loamy
material and rapid in the sandy material. These soils are
on high bottom lands on flood plains and formed in
alluvium consisting of loamy sediment over sandy
deposits. Slopes range from 0 to 2 percent.

Shoals Variant soils are commonly adjacent to
Algansee, Craigmile, and Craigmile Variant soils.
Algansee soils have less clay in the upper part of the
profile than do Shoals Variant soils. They are in slightly
lower areas. Craigmile soils have a mollic epipedon, are
grayer in the upper part of the profile, and have less clay
in the upper part of the profile. They are in wetter
depressional areas. Craigmile Variant soils have less
clay in the subsoil. They are in slightly lower areas.

Typical pedon of Shoals Variant loam, rarely flooded,
in a cultivated field, 195 feet east and 1,140 feet north of
the southwest corner, sec. 13, T. 33 N, R. 2 W,

Ap—o0 to 9 inches; very dark grayish brown (10YR 3/2)
loam, brown (10YR 5/3) dry; moderaie medium
granular structure; very friable; common fine roots;
slightly acid; abrupt smooth boundary.

B21ig—9 to 19 inches; dark grayish brown {10YR 4/2)
sandy clay loam; many fine distinct strong brown
(7.5YR 5/6) mottles; moderate medium subangular
blocky structure; friable; thin discontinuous dark
grayish brown {10YR 4/2) clay films on faces of
peds; few dark reddish brown (5YR 2.5/2) iron and
manganese oxide accumulations; few very fine
roots; few very dark grayish brown (10YR 3/2) worm
casts and root channels; slightly acid; clear wavy
boundary.

B22tg—19 to 25 inches; dark grayish brown (10YR 4/2)
sandy clay loam; commen fine faint grayish brown
(10YR 5/2) and many fine distinct strong brown
(7.5YR 5/6) mottles; moderate medium subangular
blocky structure; friable; thin discontinuous dark
grayish brown (10YR 4/2) clay films on faces of
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peds; common dark reddish brown (5YR 2.5/2) iron
and manganese oxide accumulations; few very fine
roots; few very dark grayish brown (10YR 3/2) worm
casts and root channels; neutral; gradual wavy
boundary.

B23t—25 to 30 inches; strong brown {7.5YR 5/6) loam;
many fine distinct grayish brown (10YR 5/2) and
common fine distinct dark grayish brown (10YR 4/2)
mottles; moderate medium subangular blocky
structure; friable; thin discontinuous dark grayish
brown (10YR 4/2) clay films on faces of peds;
common dark reddish brown (5YR 2.5/2) iron and
manganese oxide accumulations; few very fine
roots; slightly acid; clear wavy boundary.

B24t—30 to 36 inches; strong brown {7 5YR 5/8) loam;
few fine distinct reddish brown (5YR 4/3) and dark
grayish brown (10YR 4/2), and many fine distinct
grayish brown (10YR 5/2) mottles; moderate
medium subangular blocky structure; firm; thin
patchy dark grayish brown {(10YR 4/2) clay films on
faces of peds; slightly acid; abrupt irregular
boundary.

B3—36 to 40 inches; strong brown (7.5YR 5/6) fine
sandy loam; many medium distinct grayish brown
(10YR 5/2) and few fine prominent yellowish red
(5YR 5/6) mottles; weak medium subangular biocky
structure; very friable; few thin strong brown {(7.5YR
5/6) sandy clay loam lenses; neutral; clear wavy
boundary.

C1g—40 to 43 inches; gray (10YR 5/1) loam; common
medium distinct yeilowigh brown (10YR 5/4),
common fine distinct strong brown (7.5YR 5/8), and
few fine prominent reddish brown (5YR 4/4) mottles;
massive; friable; many thin gray (10YR 5/1) silt loam
lenses; neutral; abrupt wavy boundary.

IIC2—43 to 80 inches; grayish brown (10YR 5/2) fine
sand; many medium faint brown (10YR 5/3) mottles;
single grain; loose; few thin dark gray (10YR 4/1)
and strong brown (7.5YR 5/6) loamy sand lenses;
neutral.

The solum is 30 to 45 inches thick. The Ap horizon
has hue of 10YR, value of 3 or 4, and chroma of 1 to 3.
It is loam, silt loam, fine sandy loam, or sandy loam. The
B2t horizon has hue of 7.5YR or 10YR, value of 4 to 6,
and chroma of 1 to 6. It is clay loam, loam, or sandy clay
loam and is neutral to medium acid. The C horizon has
hue of 10YR or 2.5Y, value of 4 to 6, and chroma of 1 to
4. It is loam or fine sandy loam in the upper part and
loamy sand, fine sand, sand, or coarse sand in the lower
part. Most pedons have thin lenses of silt loam, loamy
sand, and fine sandy loam. Reaction is slightly acid or
neutral.

Suman series

The Suman series consists of deep, very pootly
drained soils. The permeability is moderately slow in the
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solum and rapid in the underlying material. These soils
are on flood plains and formed in alluvium consisting of
loamy and silty sediment over sandy deposits. Slopes
range from 0 to 2 percent.

Suman soils are similar to Craigmile soils and are
commonly adjacent to Adrian, frequently flooded, and
Prochaska soils. Craigmile soils have less clay in the
upper part of the profile than do Suman soils. Adrian,
frequently flooded, soils formed in 16 to 50 inches of
muck over sand and are in more depressional areas.
Prochaska soils have less clay in the upper part of the
profile. They are in the same setting as Suman soils.

Typical pedon of Suman silt loam, frequently flooded,
in a wooded area, 60 feet south and 1,240 feet east of
the northwest corner, sec. 18, T. 34 N,, R. 2 W.

A1—0 to 5 inches; black (10YR 2/1) silt loam, dark gray
(10YR 4/1) dry; moderate medium granular
structure; friable; many fine and very fine roots;
neutral; abrupt smooth boundary.

A12—5 to 12 inches; very dark brawn (10YR 2/2} silt
loam, dark gray (10YR 4/1) dry; few fine distinct
reddish brown (5YR 4/4) motiles; moderate medium
granular structure; friable; many fine and very fine
roots; slightly acid; abrupt wavy boundary.

B21g—12 to 17 inches; dark gray (10YR 4/1) silt loam;
many medium prominent yellowish red (5YR 5/8)
and many medium distinct strong brown (7.5YR 5/8)
motties; moderate medium subangular blocky
structure; firm; many very fine roots; neutral; clear
wavy boundary.

B22g—17 to 31 inches; dark gray (10YR 4/1) silty clay
loam; few fine prominent reddish brown (5YR 5/4)
and many medium prominent yellowish red (5YR
5/8) mottles; moderate medium subangular blocky
structure; firm; thin lenses of dark gray (10YR 4/1)
sand; neutral; abrupt wavy boundary.

IIC—31 to 60 inches; brown (10YR 5/3) sand; few fine
prominent yellowish red (5YR 4/6) mottles; single
grain; loose; common thin strata of very dark gray
{10YR 3/1) sand; neutral.

The solum is 20 to 40 inches thick. The amount of
gravel in the solum ranges from 0 to 5 percent. The A
horizon has hue of 10YR, value of 2 or 3, and chroma of
1 or 2 or has hue of N and value of 2 ar 3. It i silt loam,
loam, silty clay loam, or clay loam. The B2g horizon has
hue of 10YR, value of 4 or 5, and chroma of 1 or 2. It is
silty clay loam, clay loam, or silt loam. Most pedons have
thin {enses of sand, fine sand, loamy fine sand, or fine
sandy loam. It ranges from slightly acid to mildly alkaline.
The IIC horizon has hue of 10YR, value of 5 or 6, and
chroma of 1 to 4. The amount of gravel ranges from 0 to
5 percent. Reaction is neutral or mildly alkaline.

Scil survey

Toto series

The Toto series consists of deep, very poorly drained
soils. The permeability is moderately slow o slow in the
organic material and coprogenous earth and rapid in the
underlying sandy material. These soils are on outwash
plains, lake plains, and end moraines. They formed in
organic deposits over coprogenous earth, marl, and
sand. Slopes range from 0 to 2 percent.

Toto soils are similar to Adrian, Edwards, Houghton,
and Napoleon soils and are commonly adjacent to
Maumee soils. Adrian soils formed in 16 to 50 inches of
muck over sand. Edwards soils formed in 16 to 50
inches of muck over marl. Houghton and Napoleon scils
formed in muck that is more than 51 inches deep.
Maumee soils are sandy and are on slightly higher areas.

Typical pedon of Toto muck, drained, in a cultivated
field, 580 feet west and 800 feet south of the center,
sec. 34, T.33N,,R. 2 W.

Oap—0 to 9 inches; black (N 2/0) broken face and
rubbed sapric material; 26 percent fiber, 4 percent
rubbed; weak medium granular structure; very
friable; many very fine roots; mostly herbaceous
ficer; 11 percent mineral content; neutral; abrupt
smooth boundary.

0a2—9 to 18 inches; black (N 2/0) broken face and
rubbed sapric material; 18 percent fiber, 3 psrcent
rubbed; moderate meadium subangular blocky
structure; friable; comman very fine roots; mostly
herbaceous fiber; 9 percent mineral content; neutral;
abrupt wavy boundary.

0a3—18 to 24 inches; very dark brown (10YR 2/2)
broken face and rubbed sapric material; 26 percent
fiber, 6 percent rubbed; moderate coarse subangular
blocky structure; friable; few very fine roots; mostly
herbaceous fiber; 5 percent mineral content; neutral;
abrupt smooth boundary.

lILco—24 to 30 inches; very dark grayish brown (2.5Y
3/2) coprogenous earth; many fine prominent strong
brown (7.5YR 5/6) motties; moderate medium platy
structure; friable; sodium pyrophosphate, extract is
white (10YR 8/2); neutral; abrupt irregular boundary.

llILca—30 to 38 inches; gray (5Y 6/1) marl; many fine
prominent yellowish brown (10YR 5/8) and strong
brown (7.5YR 5/6) and common coarse distinct gray
{N 5/0) mottles; massive; very friable; many partially
decomposed plant fibers, common light gray (10YR
F/1) shell fragments; violent effervescence;
moderately alkatine; abrupt irreguiar boundary.

IVC1g—38 to 48 inches; dark gray (10YR 4/1) sand;
common fine distinct brown (10YR 5/3), many fine
distinct strong brown (7.5¥YR 5/8), and common fine
prominent yellowish red (5YR 5/6) mottles; single
grain; lgose; strong effervescence; moderately
alkaline; clear wavy boundary.
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IVC2—48 to 80 inches; yellowish brown (10YR 5/4)
sand; single grain; loose; strong effervescence;
moderately alkaline.

The grganic material is 16 to 35 inches thick. It ranges
from medium acid to neutral and is herbaceous. Some
pedons contain woody fragments 1 to 4 inches in
diameter. The surface tier has hue of 10YR, value of 2
or 3, and chroma of 1 or 2, or has hue of N and vaiue of
2 or 3. Fiber content is dominantly less than 9 percent
when rubbed. In some pedons mineral content is as
much as 20 percent. The subsurface and bottom tiers
have hue of 10YR or neutral, value of 2 or 3, and
chroma of 0 to 2. They are primarily sapric material, but
thin layers of hemic material with a combined thickness
of less than 6 inches are in some pedons. Fiber content
is deminantly less than 12 percent when rubbed. In
some pedons rineral content is as much as 25 percent.
The llLeco horizon has hue of 10YR, 2.5Y, or 5Y; value of
3 or 4; and chroma of 2 to 4. it is neutral or mildly
alkaline. The lliLca horizen has hue of 10YR, 2.5Y, or
5Y; valus of 5 or 8; and chroma of 1 to 6. It is mildly
alkaline or moderately alkaline. The IVC horizon has hue
of 10YR, value of 4 t0 6, and chroma of 1 to 6. It ranges
from neutral to moderately alkaline.

Watseka series

The Watseka series consists of deep, somewhat
poorly drained, rapidly permeabie soils on outwash
plains. These soils formed in sandy deposits. Slopes
range from O to 2 percent.

Watseka soils are similar to Morocco soils and are
commaonly adjacent to Brems and Maumee soils.
Morocco soils have an ochric epipedon. Brems soils
have an ochric epipedon and are browner in the solum
than Watseka soils. They are on slightly higher ridges
and knolls. Maumes soils are grayer in the upper part of
the profile and are in lower areas.

Typical pedon of Watseka loamy sand, in a cultivated
field, 2,280 feet east and 120 feet south of the northwest
corner, sec. 31, T.34 N, R. 1 W. '

Ap—a0 to 8 inches; very dark brown (10YR 2/2) loamy
sand, very dark grayish brown (10YR 3/2) dry; weak
medium subangular blocky structure; very friable;
common veary fine roots; neutral; abrupt smooth
boundary.

A12—8 to 11 inches; very dark brown (10YR 2/2) loamy
sand, very dark grayish brown (10YR 3/2) dry;
moderate medium subangular blocky structure; very
friable; common very fine roots; slightly acid; clear
smooth boundary.

B1—11 to 16 inches; dark grayish brown (10YR 4/2)
sand; common fine distinct yellowish brown {10YR
5/8) and strong brown (7.5YR 5/6) mottles; weak
fine subangular blocky structure; very friable; few
very fine roots; medium acid; clear wavy boundary.
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B2—16 to 28 inches; brown (10YR 4/3) sand; many
medium faint dark grayish brown (10YR 4/2) and
many medium distinct yellowish brown (10YR 5/8)
mottles; weak fine subangular blocky structure; very
friable; few very dark grayish brown (10YR 3/2)
crayfish channels; medium acid; clear wavy
boundary.

C1—28 to 50 inches; light brownish gray (10YR 6/2)
sand; common medium distinct yellowish brown
(10YR 5/6) and common medium faint grayish
brown (10YR 5/2) mottles; single grain; loose;
medium acid; gradual wavy boundary.

C2—50 to 60 inches; light brownish gray (10YR 6/2)
sand; single grain; loose; slightly acid.

The solum is 24 to 32 inches thick. The A horizon has
hue of 10YR, value of 2 or 3, and chroma of 1 or 2. It is
loamy sand or sand. The B horizon has hue of 10YR,
value of 4 or 5, and chroma of 2 to 4. It is slightly acid or
medium acid. The C horizon has hue of 10YR, value of 4
to 6, and chroma of 1 to 3. .

Wawasee series

The Wawasee series consists of deep, well drained,
moderately permeable soils on end moraines. These
soils formed in loamy glacial till. Slopes range from 1 to
8 percent.

Wawasee soils are commonly adjacent to Crosier,
Markton, and Metea soils. Crosier soils are grayer
throughout the profile and are in lower areas than
Wawasee soils. Markton soils are grayer in the lower
part of the profile and have less clay in the upper part of
the solum. They are in lower areas. Metea soils have
less clay in the upper part of the solum and are in the
same setting as Wawasee soils.

Typical pedon of Wawasee fine sandy loam, 1 10 8
percent slopes, in a cultivated field, 550 feet east and
400 feet north of the center, sec. 12, T. 32 N., R. 1 W.

Ap—0 to 10 inches; dark grayish brown (10YR 4/2) fine
sandy loam, pale brown (10YR 6/3) dry; weak
medium subangular biocky structure; very friable; 1
percent gravel; many fine and very fine roots;
slightly acid; abrupt smooth toundary.

B21t—10 to 21 inches; yellowish brown (10YR 5/6)
loam; moderate medium subangular blocky
structure; friable; thin discontinuous dark yellowish
brown (10YR 4/4) clay films on faces of peds; 1
percent gravel; few fine and very fine roots; common
dark grayish brown {10YR 4/2) worm casts and root
channels; slightly acid; clear wavy boundary.

B22t—21 to 31 inches; yellowish brown (10YR 5/6)
loam; moderate fine subangular blocky structure;
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friable; medium discontinuous dark yellowish brown The solum is 28 to 40 inches thick. Content of coarse
(10YR 4/4) clay films on faces of peds; 1 percent fragments throughout the solum is less than 10 percent
gravel; few fine and very fine roots; few dark grayish by volume. The Ap horizon has hue of 10YR, value of 4,
brown (10YR 4/2) worm casts and root channels; and chroma of 2 or 3. It is fine sandy loam or sandy
slightly acid; abrupt wavy boundary. loam. Some pedons have an A2 horizon. The B2t

C—31 to 60 inches; brown {10YR 5/3} loam; massive, horizon has hue of 10YR, value of 4 or 5, and chroma of
friable; 1 percent gravel; few dark grayish brown 4 10 6. It is sandy clay loam or loam and is neutral or

(10YR 4/2) worm casts; strong effervescence; mildly slightly acid. The C horizon has hue of 10YR, value of 5
alkaline. ' or 6, and chroma of 3 or 4. It is loam or sandy loam.
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This section describes the major factors of soil
formation and explains their importance in the formation
of the soils in the county.

factors of soil formation

Soil is produced by soil-forming processes acting on
geological material. Some of these processes are
unknown, but usually the characteristics of the soil at
any given point are determined by (1) the physical and
mineralogical composition of the parent material; (2) the
climate under which the soil has accumulated and
existed since accumulation; (3) the plant and animal life
on and in the soil; (4) the relief, or lay of the land; and
(5) the length of time the forces of soil formation have
acted on the soil material.

These factors of soil formation are so closely
interrelated that few generalizations can be made about
the effects of any one factor unless conditions are
specified for the other four. In general, however, climate
and plant and animal life, especially plants, are active
factors of scil formation. They act on the parent material
that has accumulated through weathering of rocks and
slowly change it to a natural body that has genetically
related horizons. The effects of climate and plant and
animal life are conditioned by relief. The parent material
also aifects the kind of soil that is formed and, in
extreme cases, determines it almost entirely. Finally,
time is needed for changing the parent material into a
soil. It may be long or short, but some time is always
required for differentiation of soil horizons. Usually a long
time is required for the development of distinct horizons.

barent material

Parent material is the unconsolidated mass from which
a soil is formed. It determines the limits of the chemical
and mineralogical composition of the soil.

Glaciers covered the area that is now Starke County
from about 10,000 to 12,000 years ago, and the parent
materials of the soils were deposited by glaciers or by
melt water from the glaciers. Some of these materials
were later reworked and redeposited by water and wind.
Although the materials are of common glacial origin, their
properties vary greatly, sometimes within small areas,
depending on how the materials were deposited. The
dominant parent materials in Starke County were glacial
till, outwash deposits, alluvium, and organic material.

Most soils in Starke County formed in Wisconsin
glacial outwash and glacial till. A thin layer of outwash
was deposited over the till in many small areas. Along
streams, many soils formed in recent alluvium over
sandy material. Muck soils formed in many depressional
areas throughout the county.

The preglacial landscape was mainly shale and, to a
small extent, limestone and dolomite. The bedrock under
most of the county is Devonian age shale, but in the
south-central part of the county it is Devonian age
limestone and dolomite. Several glaciers have covered
the area, but the Wisconsin Glacier is the most recent
and has had the most influence on the formation of the
soils. The thickness of the glacial drift is as much as 200
feet (6).

Glacial till was laid down directly by glaciers with a
minimum of water action. It consists of particles of
different sizes that are mixed together. Many of the small
pebbles in glacial till have sharp corners, indicating that
they have not been worn by water washing. The glacial
till in Starke County is calcareous. Its texture is loam and
sandy loam. An example of soils formed in glacial till are
those of the Crosier series. These soils typically are
medium and moderately fine textured and have well-
developed structure.

Outwash material was deposited by running water from
melting glaciers. These deposits generally consist of
layers of particles of similar size. The size of the
particles in each layer varies according to the speed of
the stream of water that carried them. Where and when
the water slows down, the coarser particles are
deposited. Finer particles, such as very fine sand, silt,
and clay can be carried by slower water. The Plainfield
soils on nearly level slopes, for example, formed in
outwash material.

Alluvial material was deposited by floodwaters of
present streams in recent time. This material ranges in
texture, again depending on the speed of the water that
deposited it. The alluvium along a swift stream like the
upper part of the Yeillow River in Starke County is,
therefore, coarser than that deposited along a slower
stream like the Kankakee River. Examples of alluvial
soils are the Algansee and Suman soils.

Organic material is made up of plant remains. When
the glaciers receded, water was left standing in lakes
and depressions in outwash plains and till plains.
Grasses and sedges grew around the edges of these
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lakes, and as they died their remains fell to the bottom.
Because of the wetness, however, the plant remains did
not decompose. White-cedar and other water-tolerant
trees later grew in these areas. As these trees died, their
residues added te the organic accumulation. In this way,
the lakes eventually became filled with organic material
and developed into areas of peat. In some of these
areas the plant remains subsequently decomposed to
muck. In other areas the material has changed little
since depaosition. Scils of the Houghton series are an
example of soils formed in organic material.

plant and animal life

Plants have been the principal organism influencing
the soils in Starke County, but bacteria, fungi,
earthworms, and human civilization have also had an
effect. The chief contribution of ptants and animal life is
the addition of organic matter and nitrogen to the sail.
The kind of organic material on and in the soil depends
on the kind of plants that grew on the scil. The remains
of these plants accumulate in the surface, decay, and
eventually become organic matter. As they decay, roots
of the plants leave channels for downward movement of
water through the soil and also add organic matter.
Bacteria in the soil heip to break down the organic
matter so that it can be used by growing plants.

The native vegetation in Starke County was mainly
grass vegetation in the bottom lands and deciduous
forests in the uplands. The soils that developed under
dominantly grass vegetation generally have more total
accumulated organic matter than soils that developed
under dominantly forest vegetation. The Maumee and
Gilford soils, for example, were covered with grasses
and contain considerable amounts of organic matter.
Differences in natural soil drainage and minor changes in
parent material affect the compositicn of the forest. In
general, the well drained upland soils, such as the
Wawasee and Metea soils, were mainly covered with
sugar maple and hickory. The Plainfield soils were
covered with black oak and white oak. The wet soils
primarily supported pin oak and tamarack.

climate

Climate is important in the formation of soils for many
reasons. It determines the kind of plant and animal life
on and in the soil. It determines the amount of water
available for weathering of minerals and the transporting
of soil materials. Climate, through its influence on
temperatures, determines the rate of chemical reactions
in the soil.

The climate in Starke County is cool and humid and
was presumably similar when the soils formed. The soils
in Starke County differ from soils formed in a dry, warm
climate and from those formed in a hot, moist climate.
The climate is uniform throughout Starke County,
although its effect is modified locally by runoff and
proximity to large bodies of water. Therefore, the
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differences between the soils within the county are, only
to a minor extent, the results of the differences in
climate.

relief

Relief, or topography, has a marked influence on the
soils of Starke County through its influence on natural
drainage, erosion, plant cover, and soil temperature.
Slopes in the county generally rangs from 0 to 15
percent in grade. Some small areas are steeper. Natural
soil drainage ranges from excessively drained on the
ridgetops to very poorly drained in the depressions.

Relief influences the formation of soils by affecting
water runoff and drainage. Drainage, in turn, affects
aeration of the soil. Runoff of water is greatest on the
steeper slopes, but low areas can be temporarily
ponded. Water and air move freely through soils that are
excessively drained but slowly through soils that are very
poorly drained or saturated. In soils that are well aerated,
the iron and aluminum compounds that give most soils
their color are bright as a rasult of oxidation; poorly
aerated soils are usually dull gray and mottled. The
Plainfield scils are examples of well aerated, excessively
drained soils. The Newton soils are examples of poorly
aerated, very poorly drained soils.

intermediate between the excessively drained and very
poorly drained soils are the poorly drained, somewhat
poorly drained, moderately well drained, well drained,
and somewhat excessively drained soils.

time

Time, usually a long time, is required for the formation
of distinct horizons in the soil from parent material. The
differences in the length of time that parent materials
have been in place are commonly reflectad in the
degree of development of the soil profile. Some soils
develop rapidly, others slowly.

The soils in Starke County range from young to
mature. The glacial deposits from which many of the
soils formed have been exposed to soil-forming factors
for a long enough time to allow distinct horizons to
develop. Recent alluvial sediment, however, has not
been in place long enough for soils with distinct horizons
to develop.

The Algansee soils are examples of young soils
formed in alluvial material. The Crmas and Crosier soils
are examples of older soils that reflect the slow leaching
of lime. The upper horizons of these soils once had
about as much lime as their underlying C horizons have
today.

processes of soil formation

Several processes have been involved in the formation
of the soils in Starke County. These processes are the
accumulation of organic matter; the solution, transfer,
and removal of calcium carbonates and bases; and the
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liberation and translocation of silicate clay minerals. In
most soils, more than one of these processes have been
active in horizon differentiation. -

Some organic matter has accumulated in the surface
layer of all the soils. The organic matter content of some
soils is low, but that of others is high. Generally, the soils
that have the most organic matter, like soils of the
Gilford or Suman series, have a thick, black surface
layer. :

Carbonates and bases have been leached from the
upper horizens of nearly all the soils in the county.
Leaching is generally believed to precede the
translocation of silicate clay minerals. Most all of the
carbonates and some of the bases have been leached
from the A and B horizons of excessively drained and
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 of the seasonal high water table or because
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water moves slowly through such soils.

Clay particles accumulate in pores and other voids and
form films on the surface, along which water moves.
Leaching of bases and translocation of silicate clays are
among the more important processes in horizon
differentiation in the soils. Soils of the Wawasee series
are examples of soils in which translocated silicate clays
have accumulaied in the B2t horizon in the form of clay
films.

The reduction and transfer of iron, or gieying, has
occurred in most of the very poorly drained, poorly
drained, and somewhat poorly drained soils in Starke
County. in the naturally wet soils this process has been
significant in horizon differentiation. The gray color of the
subsoil indicates the redistribution of iron oxides. The
reduction is commonly accompanied by some transfer of
the iron, either from upper horizons to lower horizons or
completely out of the profile. Mottles, which are in many
horizons, indicate segregation of iron.
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Alkali {sodic) soil. A soil having so high a degree of
alkalinity (pH 8.5 or higher), or so high a percentage
of exchangeable sodium {15 percent or more of the
total exchangeable bases), or both, that plant
growth is restricted.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim (in tables). An area difficult to reclaim after
the removal of soil for construction and other uses.
Revegetation and erosion control are extremely
difficult.

Available water capacity (avallable 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 capagcity, in inches, in
a 60-inch profile or to a limiting layer is expressed
as—

fnches

Low..... 36
Moderate Bto9
High........ . Jto12

i . More than 12

Base saturation. The degree to which maierial having
cation-exchange properties is saturated with
exchangeable bases {sum of Ca, Mg, Na, K),.
expressed as a percentage of the total cation-
exchange capacity.

Bedrock. The solid rock that underlies the soit and other
unconsolidated material or that is exposed at the
surface.

Blowout. A shallow depression from which all or most of
the soil material has been removed by wind. A
blowout has a flat or irregular floor formed by a
resistant layer or by an accumulation of pebbles or
cobbles. In some blowouts the water table is
exposed.

Bottom land. The normal flood plain of a stream,
subject to flooding.

Boulders. Rock fragments larger than 2 feet (60
centimeters) in diameter.

Cation-exchange capacity. The total amount of
exchangeable cations that can be held by the sail,
expressed in terms of milliequivalents per 100 grams
of soil at neutrality {pH 7.0) or at some other stated

pH value. The term, as applied to soils, is
synonymous with base-exchange capacity, but is
more precise in meaning.

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
miltimeters 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.

Cobblestone (or cobble). A rounded or partly rounded
fragment of rock 3 to 10 inches (7.5 to 25
centimeters) in diameter.

Complex, soil. A map unit of two or more kinds of soil in
such an intricate pattern or so smalt 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.

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, s0il. 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 maist, 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
“wirg” when rolled between thumb and forefinger.
Sticky. —When wet, adheres to other material and
tends to streich somewhat and pull apart rather than
o pull free from other material.
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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.

Control section. The part of the soil on which
classification is based. The thickness varies among
different kinds of soil, but for many it is that part of
the soil profile between depths of 10 inches and 40
or 80 inches,

Coprogenous earth (sedimentary peat). Fecal material
deposited in water by aquatic organisms. The Lco
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 seil 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.

Deferred grazing. Postponing grazing or arresting
grazing for a prescribed period.

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 biocking of
drainage outlets. Seven classes of natural sail
drainage are recognized:

Excessively drained.—Water is remoaved from the
soil very rapidly. Excessively drained soils are
commonly very coarse textured, rocky, or shallow.
Some are steep. All are free of the mottling reiated
to wetness.

Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Soms
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.

We/l 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.
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Well drained soils are commonly medium textured.
They are mainly free of motiling.

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 encugh that most
measophytic 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
rastricts 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. _

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 uniess the soil is artificially
drained. The s0il is not continuously saturated in
layers directly below plow depth. Poor drainage
results from a high water table, a siowly 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. Runcff, 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
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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.

Fast intake (in tables). The rapid movement of water
into the soil.

Fertility, soil. The quality that enables a soil to provide
ptant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, ternperature, tilth, and other growth
factors are favorable.

Fine textured soil. Sandy clay, silty clay, and clay.

Flood plain. A nearly level alluviat plain that borders a
stream and is subject to flooding unless protected
artificially.

Frost action (in tables). Freezing and thawing of soil
moisture. Frost action can damage roads, buildings
and other structures, and plant roots.

Genesis, s0il. The mode of origin of the soil. Refers
especially o the processes or soil-forming factors
responsible for the formation of the solum, or true
sail, from the unconsolidated parent material.

Glaclal outwash (geclogy). Gravel, sand, and silt,
commonly stratified, deposited by glacial melt water.

Glacial till (geology). Unsorted, nonstratified glacial drift
consisting of clay, silt, sand, and boulders
transported and deposited by glacial ice.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as
protaction against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up 10 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.

Green-manure crop (agronomy). A soil-improving crop
grown to be plowed under in an early stage of
maturity or scon after maturity.

Ground water {geology). Water filling all the unblocked
pores of underlying material below the water table.

Hemic soil material (mucky peat). Organic scil material
intermediate in degres 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 uppercase letter represents the major
horizons. Numbers or lowercase letters that follow
represent subdivisions of the major horizons. An
explanation of the subdivisions is given in the Sod
Survey Manual. The major horizons of mineral soil
are as follows:

78

O horizorn.—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 horizorn.—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 celors 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.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by sail-
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 |l precedes
the letter C.

A layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Humus. The well decomposed, more or less stable part
of the organic matter in mineral soils.

Hydrologic soil groups. Refers to soils grouped
according to their 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 & 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.

Impervious soil. A soil through which water, air, or roots
penetrate slowly or not at all. No soil is absolutely
impervious to air and water all the time.

Infiltration. The downward entry of water into the
immediate surface of soil or other material, as
contrasted with percolation, which is movement of
water through soil layers or material.
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Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually
expressed in inches per hour. The rate can be
limited by the infiltration capacity of the soil or the
rate at which water is applied at the surface.

Irrigation. Application of water to soils to assist in
production of crops. Methods of irrigation are—
Border.—Waler is applied at the upper end of a strip
in which the {ateral flow of water is controlied by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Controlled flooding. —Water is released at intervals
from closely spaced field ditches and distributed
uniformly over the field.

Corrugalion.—Water is applied to small, closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.

Drip (or frickie). —Water is applied slowly and under
low pressure to the surface of the soil or into the
soil through such applicators as emitters, porous
tubing, or perforated pipe.

Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a prassure sysiem.
Subirrigation.—Water is applied in open ditches or
tile lines until the water table is raised enough to wet
the soil.

Lacustrine deposit (geology). Material deposited in lake
water and exposed when the water levet is lowered
or the elevation of the land is raised.

Large stones (in tables). Rock fragments 3 inches (7.5
centimeters) or more across. Large stones adversely
affect the specified use of the soil.

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 particles,

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 sail.

Miscellaneous area. An area that has little or no natural
soil and supports littie 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.

Soil survey

Moraine (geology). An accumulation of earth, stones,
and other debris deposited by a glacier. Some types
are terminal (end), lateral, medial, and ground.

Morphology, soil. The physical makeup of the soil,
including the texture, structure, porosity,
consistence, color, and other physical, mineral, and
biclogical properties of the various haorizons, and the
thickness and arrangement of those horizons in the
soil profite.

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
many, size—fine, mediurn, 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
miilimeters (about 0.2 to 0.6 inch); and coarse, mors
than 15 millimeters (about 0.6 inch).

Muck. Dark, finely divided, well decomposed organic soil
material. (See Sapric soil material.)

Munsell notation. A designation of color by degreas 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. {Sea Reaction, soil.)

Nutrient, plant. Any element taken in by a plant
essantial to its growth. Plant nutrients are mainly
nitrogen, phosphorus, potassium, calcium,
magnesium, sulfur, iron, manganese, copper, boron,
and zinc obtained from the soil and carbon,
hydrogen, and oxygen obtained from the air and
water.

Organic matter. Plant and animal residue in the scil in
various stages of decompaosition.

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.

Ped. An individual natural soil aggregate, such as a
granule, a prism, or a block.

Pedon. The smallest volume that can be called *a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. lis area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.
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Percolation. The downward movement of water through
the soil.

Percs slowly (in tables). The siow movement of water
through the soil adversely affecting the specified
use.

Permeability. The quality of the soil that enables water
te 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 slow... drerene e ... less than 0.06 inch
Slow... ..0.06 to 0.20 inch
Moderately slow ..... ...8.2 to 0.6 inch
Mcderate... ....0 6 mch to 2.0 inches
Moderately rapid ...2.0 to 6.0 inches
Rapid......ccccooovvmenne. v 8.0 10 20 inches
Veryrapid...........ccoviennnnee. 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, soil.)

Piping (in tables). Formation of subsurface tunnels or
pipelike cavities by water moving through the soil.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Plastic limit. The moisture content at which a soil
changes from semisolid to plastic.

Ponding. Standing water on scils in closed depressions.
The water can be removed only by percoiation or
evapotranspiration.

Poorly graded. Refers to a coarse grained soil or soil
material consisting mainly of particles of nearly the
same size. Because there is little difference in size
of the particles, density can be increased only
slightly by compaction.

Poor filter (in tables). Because of rapid permeability or
an impermeable layer near the surface, the soil may
not adequately filter effluent from a waste disposal
system.

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
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because it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as— _

pH
Extremely acid...........ccc.coecenceecviiceec. Bellow 4.5
Very strongly acid................ e 4.5 10 5.0
Strongly acid............. ettt 511055
Medium acid..... ... 5.6 10 6.0
Slightly acid...... 8.1 10 6.5
Neutral... et remee e et et e e b e 6.6to 7.3
Mildiy alkaline...... e 7.4 10 7.8
Moderately alkalme e 79 10 8.4
Strongly alkaline... -..8.5109.0

Very strongly alkallne ...... R 9 1 and higher

Relief. The elevations or inequalities of a land surface,
considered collectively.

Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example,
pebbles, cobbles, stones, and boulders.

Rooting depth {in tables). Shallow root zone. The scii is
shallow over a layer that greatly restricts roots.
Root zone. The part of the sail that can be penetrated

by plant roots.

Runoff. The precipitation discharged into stream
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.

Saline soll. A soil containing soluble salts in an amount
that impairs growth of plants. A saline soil does not
contain excess exchangeable sodium.

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 lowast 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.

Series, soil. 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
soils of a series have horizons that are similar in
composition, thickness, and arrangement.

Shale. Sedimentary rock formed by the hardening of a
clay deposit.

Shrink-swell. The shrinking of scil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
ather structures. It can also damage plant roois.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lawer limit of very fine sand (0.05
millimsater). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.
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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 intake (in tables). The slow movement of water
into the soil.

Slow refill (in tables). The slow filling of ponds, resulting
from restricted permeability in the soil.

Small stones (in tables). Rock fragments less than 3
inchas (7.5 centimeters) in diameter. Small stones
adversely affect the specified use of the soil.

Soil. A natural, three-dimensional body at the earth's
surface. It is capable of supporting plants and has
properties resuiting from the integrated effect of
climate and lving matter acting on earthy parent
material, as conditioned by relief over periods of
time.

Soil 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.................coocvrviiinnnn. 20 10 1.0
Coarse sand.............. e 1010 0.5
Medium sand..........cccococeen v 0.5 10 0.25
Fine sand.................. ...0.25 10 0.10
Very fing sand............ e 010 10 0,05
211 OO reemeenn0.05 10 0.002
Clay.....cooeeene cemerrennenn.. 1088 than 0.002

Solum. The upper part of a soil profile, above the C
harizon, in which the processes of secil 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 piant and
animal activities are largely confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60
centimeters) in diameter.

Stripcropping. Growing crops in a systematic
arrangement of strips or bands which provide
vegetative barriers to wind and water erosion.

Strip grazing. An intensive form of rotation grazing.

Structure, soil. The arrangement of primary soil
particles into compound particles or aggregates. The
principal forms of soil structure are—p/aty
(laminated), prismatic (vertical axis of aggregates
longer than horizontal), cofurmnar (prisms with
rounded tops), blocky (angular or subangular), and
granular. Structureless soils are either single grained
{each grain by itself, as in dune sand) or massive

Soil survey

(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, or
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, and A3).

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such s0ils
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
conseguence in interpreting their use and behavior.

Terminal (end) moraine. A belt of thick glacial drift that
generally marks the termination of important glacial
advances.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that water soaks into the soil or flows slowly to a
prepared outlet. A terrace in a field is generaily built
so that the field can be farmed. A terrace intended
mainly for drainage has a deep channel that is
maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea.
Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine

particles, are sand, loamy sand, sandy loam, foam,
sift loam, silt, sandy clay foam, clay loam, silty clay
loam, sandy clay, sifty cfay, and ciay. 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.

Tilth, soil. The physical condition of the soil as related
to tillage, seedbed preparation, seedling emergence,
and root penetration.

Toe slope. The outermost inclined surface at the base
of a hill; part of a foot slope.

Topsoil. The upper part of the soil, which is the most
favorable material for plant growth. It is ordinarily
rich in organic matter and is used to topdress
roadbanks, lawns, and land affected by mining.

Trace elements. Chemical elements, for example, zinc,
cobalt, manganese, copper, and iron, are in soils in
extremely small amounis. They are essential to plant
growth.
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Underlying material. The part of the soil below the new series name, but occurring in such a Ii.mitc_ad
solum. (See substratum). geo?re:_‘phic area that creation of a new series is not
. Co Justified.
UpIat?\:ég{ﬁglc;ﬁzti;agg;t; 2;?2:,;?5::22?];%9223?4’ Well gr_aded. He_fers to soil material. co_nsisting of coarse
the lowlands along streams ’ grained particles that are well distributed over a wide
’ range in size or diameter. Such soil normally can be
Variant, soil. A soil having properties sufficiently aasily increased in density and bearing properties by

different from those of other known soils to justify a compaction. Contrasts with poorly graded soil.
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TABLE 1}-=-TEMPERATURE AND PRECIPITATION
[Based on data recorded in the period 1951-74 at Plymouth, Ind.]
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TABLE 2.{-FREEZE DATES IN SPRING AND FALL

[Based on data recorded in the period 1951-T4 at

Plymouth, Ind.]
!
J Minimum temperature
1
[}
Probability ' 240°F | 280 °F | 329 F
| _or lower | __or lower | or lower
1 1 ]
] ] ]
Last freezing ! | ]
temperature ' | !
in spring: ! i
1 1 1
1 1 1
1 year in 10 ! i
later than-- ! April 19 | May 12 | May 20
] 1 1
1 1 ]
2 years in 10 ! i i
later than-- i April 15 | May 5 1 May 15
1 ) ]
] ] ]
5 years in 10 H ! !
later than-- H April g | April 23 | May 6
1 1 1
E i !
First freezing ! i
temperature i !
in fall: ! ! i
1 t ]
I ] ]
1 year in 10 1 H H
earlier than-- | Octeber 13 | October 9 |September 21
1 1 1
1 1 1
2 years in 10 ! ! i
earlier than-- | October 19 | October 11 |September 26
1 ] 1
1 1 1
5 years in 10 ' !
earlier than-- | October 31 | October 20 ! October 5
1 1 1
] 1 1
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TABLE 3.1+-GROWING SEASON LENGTH

Scil survey

[Based on data recorded in the period 1951-T4 at

Plymouth, Ind.]
|
i Daily minimum temperature
i during growing season
1
1
Propability | Higher 1 Higher i Higher

i than ! than | than
i 240 F | 28° F i 329 F
T Days 1 Days H Days
1 1 1
) 1 1

9 years in 10 | 185 i 156 i 139
] 1 1
1 1 1

8 years in 10 | 192 i 164 | 14y
1 1 1
1 1 1

5 years in 10 | 204 i 180 i 152
1 1 1
3 1 1

2 years in 10 | 216 ' 195 | 160
P i i

1 year in 10 ! 223 | 203 i 164
1 1 1
[] 1 t
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TABLE Y4.-<POTENTIALS AND LIMITATIONS OF MAP UNITS ON THE GENERAL SOIL MAP FOR SPECIFIED USES
| Extent | Cultivated] Specialty | 1 T Intensive | Extensive
Map unit | of area | farm crops] e¢rops | Woodland | Urban uses| recreation | recreation
1 i ! 4 i | areas H areas
i Fet ! i H | \ i
1 (] 1 I 1 i )
: | : : : : :
i . ] ] [} I ] [
1. Maumee-Gilford- i 37 \Fair: \Fair: {Fair: {Poor: | Paor yFair:
Watsekaeew—ecasana] } wetness, | wetness, | wetness, | wetness, | wetness, | wetness,
) | ponding. | ponding. | ponding. | ponding. | ponding. | ponding.
i i | i ) i i
2. Houghton-Adrian--.-| 4  |Fair: {Gaod . | Fair: iPoar: {Poar iGood.
\ | wetness, | ! wetness, | wetness, | wetness, {
{ } ponding. | { ponding. | ponding, | ponding. i
[ [] 1 ] 1 ] 1
] ] 1 [ 1 ] 1
3. Plainfield-Brems- | 38 iPoor: {Fair: {Fair: |Fair: iFair: VFair:
Marogedereemmmm———— } | droughty, | droughty. | droughty. | poor | too sandy. | too sandy.
H | soil ) ! 1 filter, ! !
i ! blowing, | ] | wetness. | |
i i i i | i 1
4, Craigmile-Suman-=--| 4 iFalr: {Fair: | Falr: -{ Paor: i Poor: 1Goad .
| | wetness, | wetness, | wetness, | wetness, | wetness, i
) | flooding. | flooding., | flooding. | flooding. | flooding. |
t [] 1 ] 1 1 ]
1 i i | 1 i o
5. Alganse€rw—wememm—e= 3 {Good. {Fair; {Fair: | Poor: {Fair: {Good .
| | | wetness, | wetness, | wetness, | wethess, H
E H ! droughty. E | flooding. E flooding. E
] = I i I ] 1
6. Craigmile——we——w=-- | 4 |Fair: _ |Fair: |Fair; | Poor: }Poor: iGood.
| | wetness, | wetness, | wetness, | wetness, | wetness, i
i ! flooding. | flooding. ! flooding. | flooding. | fleooding. |
! : | i 1 i \
7. Prochaska-Adriaf~e=| 7 |Fair: |Fair: |Fair: | Poar; \Poor: 1Good.
| { ponding, ! ponding, | ponding, | ponding, | ponding, |
H ! flooding. | flooding. | flooding. | flooding. | fleoding.
[} L] 1 ] 1 [] 1
1 1 1 1 1 i 3
8., Markton-Metea- ! 3 |Fair: {Fair: |Fair: | Poor: {Fair: {Fair:
Crosier—ecccaneaeaa| | droughty, } droughty. | droughty, | wetness. | too sandy, | teco sandy,
H | wetness., | ! | | wetness. t  wetness,
i i i 1 | ] i
1 i i 1 i ! :
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TABLE 5.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

T T T
1 ] 1
Map | 501l name i Acres iPercent

symbol | ) i

: i i

i i !
ad TAdrian muck, drainefes——ommmmmm o oo e e e e m i 9,087 | 4.5
AF tAdrian muck, frequently flooded--—remmmmmmmco o cccecme—————————e—s s —m—— e e e e 1,005 | 0.5
An iAlgansee fine sandy loam, 02casionally £1l00dedeemmmmmommm o ;.o oo coo o c—e—m e m -] 3,098 | 1.5
As VAlgansee Variant sand, occasionally floodedemmmm e o e i 1,114 0.6
Bed iBrems sand, O £O 3 PErcent S5loPeS—mar——mmemm s oo mem————————— e mmm i 18,884 | 9.4
ChB iColoma sand, O O 6 PETrCeNt SlOPeS—emmmm oo oo c— e e e —emm e e 1,257 § 0.6
Co iCraigmile fine sandy loam, freguently floodadee——-——cmw—ce—em-e : 8,688 1 4.3
Cp iCraigmile Variant fine sandy loam, rarely flooded 1,852 | 0.9
Cra iCrosier fine sandy loam, 0 to 3 percent SlOPES———mmmm— e rcm—————————— 685 | 0.3
Ed 1Edwards mugk, drainede oo oo e e —————— ———— 832 | 0.4
Gf 1G11ford 3andy loamemmmmm o oo e e e e e i 10,082 | 5.0
Ho iHoughton muck, Arained—m oo e et e | 8,364 | 4.2
MdA iMarkton sand, 0 €0 3 PErcent SlopPeSmmmmmc o oo oo ————— e e e H 3,289 | 1.6
Me 1 MBUMEE SANA ~mm e e e e e e e e e e et e H 27,026 | 13.4
Mh 1 MaUMEE MUCKY SANAm o m o mmm o o e e e et e e i 2,774 1 1.4
Mn iMaumee Variant loamy Sand-emeemm e oo e ———————— e e ———m H 1,207 | 0.6
MpB iMetea loamy sand, 1 to 4 percent SlOPe S e —— i 1,003 0.5
Mr 1Morocco LoAmY Sandem e o o oo e e e o e e e e e e H 22,1581 1 11,1
Na iNapoleon muck, UNArEIMEde oo oo o e e e ———————— e e R 306 | 0.2
NE INEWEON 108MY 380w e oo oo e e e e e et e e ! 5,224 | 2.6
OrB {0rmas sand, 1 to 4 PErCent SlOPeS-cm—em———mmme—a oo oo oo —m——————————— e e e i 768 | 0.4
Ova i0rmas Variant-Moroceo loamy sands, 0 to 2 percent 3lOpegum e ————— | 2,547 | 1.3
P1A iPlainfield sand, O 0 1 PErcent SlODES—mame— o oe=m—-—— e — - o e e e ———— e e i 5,310 | 2.7
PLB  iPlainfield sand, 1 t0 8 percent 5lOP@S———mmmemc oo o mam———————————————— e e ] 14,012 1 7.0
PlcC iPlainfield sand, 8 t0 15 PErcent SlOPESmemmcccc oo e——-—————————— e e e e i 2,158 | 1.1
PtA  iPlainfield sand, wet substratum, 0 £0 3 percent 5loPeS-—c—m-mem——cc——;ee——————————— ! 15,269 1 7.6
PvB iPlainfield sand, loamy substratum, 1 to 8 percent slopes 571 | 0.3
Px iProchaska loamy sand, 0ccasionally £100d@dem oo ocoommcmmms—— e ——— e oo oo e memco o e 6,912 | 3.5
Sh iShaals Variant loam, rarely flooded-=mmma oo e ——— e 1,705 | 0.9
So iSuman silt loam, frequently f100d@femme—c—memcamm-m-cae—————— 2,388 | 1.2
To IToto muck, drainedemeemm o oo e eemm -2,643 | 1.3
Ud iUdorthents gravelly Sande-mmmmmm s oo oo s oo oo e e s e e oo e e 112 | 0.1
Wk iWatseka 10amy SaNmAec oo cm oo e e e | 14,6096 | T.3
WwB |Wawasee fine sandy loam, 1 to 5§ percent BT LT T R — i 511 | 0.3

! W T e e e e e ——— H 2,730 | 1.4

! S {7 200,320 1 100.0

[] [
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Starke County, Indiana

-YIELDS PER ACRE OF CROPS AND PASTURE

TABLE 6.

ment. Absence of a yield indicates that the

soil is not suited to the crop or the crop generally is not grewn on the s0il]

[Yields are those that can be expected under a high level of manage

u.8
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oy
o
3
l4u]
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90

corn

Soil name and
map symbol
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3ee footnote at end of table.



92 Soil survey

TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE~-=Continued

T

1

Soil name and i
()
1

i ] ] i
1 1 1 ]
1 1 1 I
map Symbol i Caorn 1 Soybeans | Winter wheat |Grass-legume hay Tall fescue
1 1 1 [] i
1 1 1 ] ]
i Bu i Bu : Bu | Tan | AUMF
i __ : - | - i '
P14, P1B, PlCmmcc—cmmameae ' -— ! - ' -—- ] 2.0 i 4.0
Plainfield : ! ! ! :
i | | i i
P A e e ! 65 ' 21 ! 30 ! 2. | 4.2
Plainfield | ] i ! |
1 1 1 1 1]
] ] 1 1 3
PV B e e ' 65 ! 20 ! 24 ' 2.5 i 5.0
Plainfield 1 i H ! i
i | ! | |
PR o ' 100 ! 35 ' 45 ' 3.4 ] 6.8
Prochaska ! ! ' ! !
1 ] 1 1 1]
] ] 1 1 ]
SR ! 125 ! 4y ! 53 | 4.1 i §.2
Shoals Variant ! 1 i i |
1 1 [] 1 E
I 1 (] 1 1
B T ' 120 ! 4y ! 54 | 4.6 ] 9.2
Suman | i i i
| ] i | i
TO e e ! a5 ; 22 : _— i 2.4 | 4.8
Toto | ! ! i i
1 ! 1 (] 1
1 t 1 t 1
udes i : | i |
Uderthents } H | H |
i i | ; '
L | 85 ! 28 ' 37 ) 3.4 i 6.8
Watseka ! ' ! ! !
! | | | i
WW B~ e e e e e ! 105 ! 37 ! yT i 3.4 ! 6.8
1 1 1 [
i | i |

1
Wawasee )
[]
[]

¥ 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.
*% See description of the map unit for composition and behavior characteristics of the map unit.,



Starke County, Indiana

TABLE 7.F-CAPABILITY CLASSES AND SUBCLASSES

[Miscellaneous areas are excluded. Absence of an
entry indicates no acreage)

Major management concerns {Subclass)
T

VIIL

T T
1 1
Class | Total ) . 301l

| acreage | Eroslon | Wetness | problemn
i i (e) i {w) | {s)
H ! Acres ] Acres 1 Acres
i : i i
t 1 1 1
1 ) 1 1

1 i -—=1 —-— - ——
i i i \

II ] 14,8351 511 14,324 | -——
1 1 1 1
] 1 ] 1

111 | 83,8741 1,003 | 64,860 | 18,011
] 1 1 E
1 ] 1 1

Iv : 76,9231 -— 18,791 | 58,132
1 1 1 ]
1 ) 1

v | -—-E —_— -— -—
\ ' | i

VI i 21,846, -— 306 21,540
1 L ] 1
1 ] 1 [}

¥I1 | 112} -— -—- i 112
i i | i
i i i |
i i H \
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[Only the so0ils suitable for production of commercial trees are listed.

TAR

LE 8

information was not available)

--WOODLAND MANAGEMENT AND PRODUCTIVITY

Soil survey

Absence of an entry indicates that

Management concerns

Potential productivity
T

sycamore.,

T
|
5011 name and iordi- | 1 Equip-T ! i
map symbol inationjEresion | ment {Seedling} Wind- | Common trees 18ite | Trees to plant
isymbollhazard | limita-{mortal- | throw | tindex|
] H i tion |} ity | hazard | | i
i i ] ] i i i )
| ] ] ] ] | i ]
L e e | Hw [Slight |Severe |Severe !Severe !White ash b51 |
Adrian i i : ' : iRed maple o511
' i ! H ! |Quaking aspen | 56 |
i . ' : ' iBlack willoWe———==== | o=——
E } ' b ' 18ilver maple——mea—a— E 76 |
i ! ! ' i ! | ;
Af e e i 3w 18light |Severe |Severe !Severe !Red Maple-—wemmmeaaan { 51 |Red maple,
Adrian ' | | i i |Silver maple—m=ee-—o i 76 | quaking aspen,
i ! H : H iWhite ash==weaoo—can ! 51 | eastern cottonwood.
i : : : ] tQuaking aspen—-——=-== i 56 1
i ; i H | | Tamarack-——weemmacaa L
H i : : : tBiver bircheeemaa--. Vo4
] ; ' 1 ' iEastern cottonwood--| 86 |
! } ' ] ' 1 Pin cake-mmcmcmmaaas | 60 !
E ] i i ] {Northern white-cedar! 27 E
| i | | ! | i
Af--mmmmmcm el i 3s iSlight |Slight |{Moderate|Slight {Quaking aspen=e=meeaa i B0 |Eastern cottonwood,
Algansee H | ; i ! iS8ilver maple===ae-ao | ==- | American sycamore.
i i H H H | Swamp white oak====- b=
i i ' ' ' iWhite ashoe—o——eean- | amm
i ) i i ; t3ugar maple=e—a-a—ao | ——
i H ! H ] {Northern pin ocake---| === |
| i 1 i ! {American sycamore=e=]| =-= |
! ! ! [ ' i Common hackberry----{ --- |
i i ! | ! {Red maple~weemeaaaa_ HEEPS E
) 1 1 1 1 1 ]
1 1 1 1 1 1 1 1
A e e eea i 38 Islight |Slight !Severe |[Slight |Quaking aSpeh——rm==- i 55 lAmerican sycamore,
Algansee Variant | \ { ' | 1Silver maple-—=-c=aa- i T6 | eastern cottonwood,
' f ! | ' 1Pin gaK---mecmmaaaoo | 80 | quaking aspen,
i ' H H H {American sycamore---{ 80 | pin oak.
i i i i i | Common hackberry----1 35 |
i | | | ! |Red maple——eeeemeaaac HEES I
E i i ! ! |Eastern cottonwood--i ] i
i | | | | | i |
BefA--emmmemcce e i 3s iS8light |Slight !Severe |[Slight !Northern red oak—---! 70 {Eastern white pine,
Brems i i ' ! ' {Red plne==eeeeceeauaa ! T2 | red pine, jack plne.
i ; H i ; iEastern white pine-=| 65 |
; 1 ; H | jdack pine-meeaaaaaao |70 |
i i ] | | | ; ]
ChB—ww v e e e i 38 [Slight |Slight |Moderate|Slight !Northern red oak---=] 70 |Eastern white pine,
Coloma E ! H i H iWhite oak-v-ecmaaaaao i 70 ! red pine.
) L] T ] ] 1 ]
1 1 1 [} 1 1 1 1
B0 e i 2w |Slight |Severe |Severe {Severe !Red maple-wec—ce—wan i T2 |Eastern white pine,
Craigmile | i i | l 13ilver maple——eaaa-a | 95 | white ash, red maple,
i ! ] | ' {White ashemmeemmaeac | 72 | American sycamore,
i i i i | | American elme-———-aa I 70 | pin oak.
| i i i | iEastern cottonwood--{ 100 !
| | ! ! ' | American sycamore---| 90 |
i i | ' i 1Pin 0akammacc—cmeaao i 90 |
i | ' ' | ! | i
Cpe— o ! 3w iSlight |Slight [Slight }Slight !Pifi @aK--w=s————mm—m | B0 }jRed maple, pin oak,
Craigmile Variant | | i ! 1 iEastern cottonwood--] 90 | white oak, yellow=
| | ! i | |White oaKm=mmeuooo—o i 65 | poplar, American
i | | ! i iNorthern red oak----| 65 | sycamore, eastern
} | ! | ! iBlack walnute-——a—aaao ! 65 | white pine.
; i H | 1 VButternut-eeeeaaaaa— t 55 1
' i | i 1 jHoneylocustemeaaaaao 70
i i | i i {American sycamore---! 90 |
! i ' ; H JRiver birch-----ccaa I 51 ¢t
] ; 1 ; 1 | 1 ]
CrA--eeccccccairraa | 30 iS8light |Slight }Slight 13light |White oake-w—c——neaa i 75 |Eastern white pine,
Crosier i | i ! ! |Pin 0aKk--mmecamcaaaao i 85 | white ash, red
1 i i i i !Tellow-poplarese---- 85 | maple, yellow-
; ! | i | {Northern red cak----! 75 i poplar, American
] ) 1 1 [ (]
i ' H ' ' g
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

] Management concerns
]

ordi- | H

T Potential productivity
Equip- | 1 1 \

H

1

S0il name and

=
T 1}
3 1
map Symbol 'nation!Erosien { ment |Seedling! Wind- Common trees 13ite | Trees to plant
isymbollhazard | limita-{mortal- | throw Vindexi
i | ! tion ity \ hazard | : !
| H 1 1 1 ] i i
| i i i ! | | i
' DI wawww=! 4w 1Slight ISevere |Severe |[Severe |White ash-———-w--u-o P81
Edwards ' ! ! ' ! IRed maple-em==e———-- i 51
E E i | ' 1Quaking aspef--—===- | 56 E
] : ! ! ] i ] i
Gfwwwomne- wmmeem==! Hw |Slight |Severe |[Severe |Severe |Pin oak-----cema--—- ! 70 |Eastern white pine,
Gilford i i ; ! ' IEastern white pine--} 55 | white ash, eastern
| | ' | | |Bigtooth aspen-===== ! 70 | cottonwood.
E i E | | |Bed maple----------- ; 50 i
i 1 I 1 ) 1 3 ]
Horecccomm e e ! 4w !Slight !Severe |Severe !Severe |White ash---—--v-coe- 151 |
Houghton i | ] ! ! IRed maple—-————=—=mn i 51 |
| | ' ! i |Quaking aspeneme———— | 56 |
! ! ! ! ! iBlack willoWe--—=—=0= ===
' ! ] | ] iSilver maple———=—--= P8 i
L] ) 1 t )
] 1 ) ] 1 ] 1 1
MdA--ccmomsrmana- --] 38 !8light !Slight !Severe [Slight |White oaKe-=—w--—m== | 80 !Eastern white pine,
Marktaon i ] ] ' ! |Black oak=emeecme==u- ! 70 ! Austrian pine, red
| i ! : ! 'Quaking aspefe==---=} 70 | pine, black ocak,
i i 1 i ] |Eastern cottonwood--] 99 | white oak.
E : E | ] 'Red maple-—-———==n== ! 50 E
i H i i i i i i
Me, Mh==-w- wamesa==] Hw }3light |Severe |[Slight |Severe |Pin ocakK-----meeca--—- ! 70 |Eastern white pine,
Maumee ] i ' ! ! {Eastern white pine--{ 55 | pin oak, eastern
i 1 ] | i !Bigtooth aspene=—---- Y70 | cottonwood.
| | ] ' i |3ilver maple-=---maa= P oe—
i | ] | | i ! d
Mn=--—e—-- wrmmmee=es! 4w 151ight |Severe |Severe |Severe |[Pin cak--e--c--ca-o-- ! 70 !Eastern white pine,
Maumee Variant | i | | : 1Silver maple—-ea--—m | 66 ! silver maple,
! ] | i ' |Eastern cottonwood-—| B0 | eastern cottonwood.
| i i } ! !Quaking aspefNeee===- T
i ! | H ! 'Red maple-v————we-=m | 45 |
] \ | 1 | | American sycamore---| 80 |
| } | i i ] ! i
MpBece e m e ———— | 28 {Slight }Slight |Moderate|Slight |[White cak-=----===-- ! 80 !Eastern white pine,
Metea | i 1 ! ' 1Yellow-poplar—-——===== ! 86 ! red pine, yellow-
i | H | | lEastern white pine--! 75 | poplar, black walnut.
| ! i | E ‘Red ping-—w--—-==eee- P75
] 1 1 : ) ll [} ‘
Mreewsesesmemee-===! 30 [8light }Slight !S8light }Slight |Northern red oaK----} T0 |Eastern white pine,
Moroceo ' ! 1 ' ! IPin gaKe=m—oeemmmaa—— { a5 ! red maple, American
i i i | | |Eastern white pine--| 65 | sycamore.
i ' ' \ 1 | ! |
Naeooee wesmm——————— ! 3w |S8Slight |Severe |Severe |[Severe |Red maple-——==--===- I 56
Napoleon | | ] i ! ISilver maple-====——- |-
i ] | \ ! |White ash-meceema—an Vo
! ] \ H ! lQuaking aspefe--==== [
| | ! ! | | Tamaracke==——=w——a—= | e |
E E ! ! ] 'Black asheew~——aem=- [R—— i
] i i | ] i i i
Nfem—wowemmmeoeeem==] Uw }3light {Severe |[Severe |Severe |[Pin ogk=--=---we-c=a- i\ 70 |Eastern white pine,
Newton i i | ' ! 'Eastern white pine—-! 465 | pin cak, eastern
i | ] ! ' 'Eastern cottonwood=--} 70 | cotionwood.
] ! i i | ! i ]
OEB ----------- -----E 3s iSlight 1Slight |Severe ESlight 'White oaK===m==e——an E 70 iEastern whitel{ine,
rmas ) i i | H |Yellow-poplar—-—e-—-—— | «== 1} red pine, yellow=-
| ! \ ! | |Eastern white pine--| --- | poplar, black walbut.
1 i ) i | |Red pilng=mem=wr—uv-- P78
. ] E i i | ] 5 E
Qva¥; 1 i i 1 i i i i
Ormas Variante----- | 3s !Slight !Slight |Moderate|sSlight |Black cak--=====--—- ! 70 }Eastern white pine,
! H | i ' IWhite o8Kw——www-—aaa ! 65 | eastern cottonwood,
| \ H i i IPin odk-meeccaee———== {80 |
] i ! ! | !Sassafrase-c—ecca—a- 30
| 1 ] i \ 'Eastern cottonwood--{ 30 |
E | ] i i INorthern red cak--==-=1 51 E
. ! : i = 1 ' '
MOroCeomemmmmmama— ! 35 ISlight }Slight }8light |Slight |Northern red oak----i 70 {Eastern white pine,
\ ! | ! H 1pin gAKk=mr——ssmmm——— ! 85 } red maple, American
i i \ i | |Eastern white pine--i &5 i sycamore.
H i ! i ! i

See footnote at end of table.
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

i Management concerns Potential productivity
1 T

T T
' 1 1
30il name and iordi- | | Equip="] H i i 1
map symbol inationiErosion { ment |Seedling! Wind- | Common trees i3ite | Trees to plant
isymbollhazard | limita-{mortal- ! throw | |index|
i | | _tion | ity \ hazard | i i
| i ] | i : i i
| | | | i i | }
PlA, P1B, PlCema--- i 33 (3light |Slight !Severe 18light |Black 0akK-—-—e—ec—ooao i T0 {Red pine, eastern
Plainfield ! : : ! ! iWhite oak-—~mmmeaaa- | 65 | white pine, jack
| 1 i i H {Black cherry=—a--u._ | === | pine.
i ) ' | { iScarlet pak-—————=-= T
i | ' ' i iNorthern red oake-—-—-} -—- |
| i ' | ! } ] i
PAm e e e i 33 .iSlight {Slight {Severe 5light |Black cake=e=memm—aan i 70 |Red pine, Austrian
Plainfield ! ! ! ' ! iWhite cakKe———eaaeeoo i 65 | pine, jack pine,
i i i | i |Bassafras-—-ee—e——ewa i 30 | eastern white pine.
| | | | | {Black cherrysmm-a--n P40 i
1 1 1 1 [}
] 1 1 ] 1 ] 1 1
PVYBoommme e e e mman i 35 iSlight |Slight {Severe }Slight }Black 0a&K--w——c———== i 70 |Red pine, eastern
Plainfield ! ' ] H ! iWhite oak-mmemcmuaas i 65 i white pine, jack
1 i ! H i {Black cherry-——-——=——- i === | pine.
| i i i ! |Scarlet oak-————-—--= i 68}
j ' ! E ; iNorthern red oak--—-=) ——- E
1 1 ] 1 1
1 1 1 ] 1 1 1 1
o i 3% iSlight |Severe |Severe |Severe !Pin 0aKe=ee—mmmme—ee i 76 iEastern cottonwood,
Prochaska ! i i | i {River birch-—————wu= i 46 | silver maple, red
i ) ; | | iRed maple-—-v-mecaaa i 50 | maple, quaking aspen,
i ; ; 1 | {Quaking aspen----——- | 55 | eastern cottonwood.
i i ; : ! j3ilver maple-—-vee-a P70 |
E | i : i |Eastern cottonwood--, 8§ |
i i | | : 1 ! !
Sh=——m—mmmma—— e i 20 1S8light |Slight ’!Slight 18light |(Pin ogKk-—w————ceeema ! 80 |Red maple, pin oak,
Shoals Variant ! i i i H |Eastern cottonwood--| 90 | white cak, yellow=
i i j | | |White oak=m2mmeao——— { 65 i poplar, American
] ' i i ! iNorthern red oak----| 65 | sycamore, eastern
i | | ' i {Black walnut-=—ee-——- | 65 | white pine.
i i ) ; ] |Butternut-———coeaeaa i 55 |
i i i ' i lHoneylocustemmem-eee 1700
i i i i i jAmerican sycamore---! 90 |
| | H i : {River birchemea-eaw._ i 51 |
| i | | | ' i i
Bl | 2w {3light |Severe |Severe !Severe !Pin 08Kec--————ceoee ! B85 |Eastern white pine,
Suman ! i } ! ! {Red maple-——ceneceaaa { === | red maple, white
| i i | i |Swamp white 0gk-==a- | —=-- | ash,
! ! ! ! ! iWhite ash-—-cceao—— |
| ; i i | ] : 1
Tow e i 3w |S5light |Severe |Severe !Severe !Red Maplemmmmmae———— ! 51 |Red maple, guaking
Toto i i i ! i iSilver maple--w-—--- i 75 | aspen, eastern
| | 1 ! i |Quaking aspef--—--=e- | 56 | cottonwood,
| | ] ! ' |Eastern cottonwood--) 86 !
i | ] ] i iRiver bircheeecaaa__ | 45}
i i | | i IPin oakemmmmma e V60 )
i i i | | iTamar agK——--~eeeeaae N
| ) | | | jNorthern white-cedari 27 |
] i i i | ' | i
WKt m e em e | mee mmmmm—ae . [ S Ty, | === |Eastern white pine,
Watseka H | | | ! H | | red pine.
1 1 1 1 1 r 1 1
1 1 1 1 ] [} 1 1
WWB e e e I 1o {Slight |Slight |[Slight !Slight {White o&8Ke—m—mmmee——m i 90 jEastern white pine,
Wawasee ; i i i | {Yellow-poplar—-==eeaa ! 98 | red pine, white ash,
| H H i ! ! j | yellow=poplar, black
i | i ) i i | | walnut.
i | i i 1 i i i

\* See description of the map unit for composition and behavior characteristics of the map unit.



Starke County, Indiana a7

TABLE 9|-~-WINDBREAKS AND ENVIRONMENTAL PLANTINGS

[The symbol < means lesgs than; » means wmore 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 feet, of--
T 1 T

S0il name and

Craigmile Variant] cedar, Austrian pine, pin oak,
pine, white fir,
blue spruce,
Washington

hawthorn.

3ilky dogwood,
Amur privet,
American
cranberrybush,

|
| i |
map symbol ' <8 | 8-15 ] 16-25 : 26-35 ' >35
i i } i i
] | 1 ] 1
i ! | ! :
Adeeccccccc e iCommon ninebark, |Amur honeysuckle, !Tall purple willow|Black willow, i Imperial Carolina
Adrian | whitebelle | Amur privet, ! i golden willow. | poplar.
! honeysuckle, ! silky dogwood, ; ; i
: ! nannyberry i i |
i ! viburaum, ! ; '
b | Tatarian | | |
H ! heoneysauckle, ! | E
i i i i '
Af e m e | Common ninebark, |Amur honeysuckle, {Tall purple willowi;Golden willow,  Imperial Carolina
Adrian i whitebelle | Amur privet, 1 | black willow. | poplar.
! honeysuckle. ! silky dogwood, | ! ]
i | nannyberry ! | i
i i\ viburnum, d i i
' ! Tatarian H i |
| \ honeysuckle, i E i
i | ' i '
LY e S e i -—— |Amur privet, tAdustrian pine, iNorway spruce--——--— {Eastern white
Algansee ! | American | white fir, blue | i pine, pin oak.
\ | cranberrybush, | spruce, northern | i
; { 8ilky dogwood. | white-cedar, 1 i
' ! | Washington i !
i 1 ! hawthorn. | E
; ! i 1 |
LY ! — 1511ky dogwood, |Washington iNorway spruge----- iFin cak, e=astern
Algansee Variant | i American ! hawthorn, ! { white pine.
! | eranberrybush, ! northern white- | !
E E Amur honeysuckle,! cedar, blue i t
| ! Amur privet. ! spruce, white 1 i
i ; i fir, Austrian | i
s e | pine. a |
1 [} L ] I
BoA~wmmmm e iSiberian peashrub |Eastern redcedar, |Austrian pine, {Eastern white pine| -—
Brems H \ radiant \ jack pine, red ! i
| ! ¢crabapple, | pine. i |
H ! Washington ! H |
; ! hawthorn, autumn-]} ! i
H i olive, Amur : i i
! ! honeysuckle, ] | ]
H i lilac, Tatarian | \ ]
E ! honeysuckle. ] 1 ]
1 ] 1 1]
1 1 1 1 ]
ChBmeemmemm e = |Siberian peashrub |Eastern redcedar, |Austrian pine, |Eastern white pine} -——
Coloma E E rad%antl E j?ck pine, red E E
! | erabapple, ! pine. | ]
H ! Washington i \ i
: i hawthorn, autumn-| 1 i
1 i olive, Amur j i i
i \ honeysuckle, i H i
! | lilac, Tatarian | \ i
E i honeysuckle, E i E
I Ii 3 P 1
CO—mmmm e ! -— !Silky dogwood, !Washington |Eastern white pine|Pin ocak.
Craigmile ! ! American ! hawthorn, white | i
! | eranberrybush, ! fir, blue spruce,| H
| ! Amur honeysuckle,! northern white- | i
i ! Amur privet. | cedar, Austrilan | i
| : ! pine, Norway : i
i s | spruce. | E
1 1 1 1 1
Cpmmrm—mmmm e ———— ! -— !Amur honeysuckle, !Northern white- INorway spruce--=-- {Eastern white
) [ r
1 1 [
; ]
i i
i ]
; i
: !

13
]
1
[
(]
]
1
1
]
1
(]
1
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicfed 20-year average height, In feet, of--
S0il name and T :

cranberrybush,
silky degwood,

white-cedar,
Washington
hawthorn.

T
1
i ] :
map symbol i <8 ] 8-15 | 16-25 i 26-35 1 >35
] i : \ i
i i T ] i
i | | | i
Crim—eecmmccce e } - |Amur honeysuckle, |Austrian pine, {Horway sSpruce----. iEastern white
Crosier : | American ! blue spruce, H ! pine, pin oak.
i ! eranberrybush, ! northern white- |} ;
] | Amur privet, | cedar, Washington| i
| ! silky dogwood, | hawthorn, white | i
| | | fir, ] i
i | | ] ]
[ R el | Common ninebark, |Amur honeysuckle, }Tall purple willow!Golden willow, iImperial Carolina
Edwards | whitebelle i Amur privet, i | black willow, \ poplar.
| honeysuckle. { s3ilky dogwood, ! | |
| | nannyberry i i i
H i viburnum, | ) !
i i Tatarian ! ! :
' | honeysuckle. i H ;
5 = | ; |
Gf e ————————— | —_— 18ilky dogwood, {Horway spruce, iEastern white pine|Pin oak,
Gilford 1 | Amur privet, Amur! northern white- ! i
| | honeysuckle, { cedar, Washingtan| i
i | American ! hawthorn, blue i |
| | eranberrybush. i spruce, white | |
i i | fir, Austrian ! i
' | ! pine. ! 1
: | : 1 ‘
Hommemomm e e mma o e iCommon ninebark, |Amur honeysuckle, !Tall purple willow!Golden willow, iImperial Carolina
Houghton { whitebelle | Amur privet, i i black willow. ! poplar.
y honeysuckle. | silky dogwood, ! ! H
i | nannyberry i 1 i
| i viburnum, i ] i
E | Tatarian ' ] i
| E honeysuckle, E i i
L] 1 1 1 1
[ = O, | ——— 18ilky dogwood, iNorthern white- iNorway spruce-—--- iPin oak, eastern
Markton ' i Amur privet, Amur} cedar, Austrian | i white pine.
H i\ honeysuckle, \ pine, white fir, | H
i | American ! blue spruce, H H
b | cranberrybush. | Washington i ;
i i ! hawthorn. i !
| | i ' i
Me, Mh=---momoaaa i - 18ilky dogwood, {Norway spruce, iEastern white pinelPin oak.
Maumnee i | Amur privet, Amur! Austrian pine, i i
: | honeysuckle, | northern white- | i
: ! American | cedar, blue | |
H ! cranberrybush. | spruce, white | 1
i H i fir, Washington | i
E i { hawthorn, ; !
i i 1 i i
MM e e ———— ! — 1Silky dogwood, iNorway spruce, {Eastern white pineiPin oak.
Maumee Variant i | Amur privet, Amur| Austrian pine, | H
{ | haneysuckle, ! blue spruce, ] !
i | American | white fir, i :
| | eranberrybush, | northern white- | i
i ' | cedar, Washington! H
i 1 i hawthorn. | E
i i 1 } i
MpBe-me e e |Siberian peashrub |Eastern redcedar, |Red pine, jack {Eastern white pine| -——
Metea ' | radiant ! pine, Austrian ' i
! | crabapple, lilac,| pine. i i
i i Washington ! ! H
] \ nawthorn, Amur ! ' ;
! | honeysuckle, ] i '
| | autumn-olive, ! !
i | Tatarian ! ! i
: | honeysuckla. ! ' i
| 1 1 | !
D H ——- i{Amur privet, Amur }Austrian pine, iHorway 3prucg==—e— |Eastern white
Moracco | i honeysuckle, i white fir, blue | pine, pin oak.
i i American E spruce, northern E
1 I ] [
i ' i
| ! ]
| i i
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

99

hawthorn, autumn-
olive, Amur
honeysuckle,
Tatarian
honeysuckle,
radiant
crabapple.

i i Trees having predicted 20-year average height, in feet, of--
S0il name and | T 1 ! 1
map symbol | <8 ; 8-15 | 16-25 | 26-35 | >35
) 1 1 1
) T r~ - !
i i [ i ]
Na. H i 1 i |
Napoleon 1 | ! | §
i ] i i |
L} ettt H - | Amur privet, Amur |Norway spruce, |Eastern white pinelPin cak.
Newton 1 | honeysuckle, | Austrian pine, | i
: | American ! northern white- | i
i ! eranberrybush, | cedar, blue 1 |
! | silky dogwoad, ! spruce, white i )
| | | fir, Washington | i
i ! ! hawthorn. ! !
1 1 1 1 1
I 1 1 1 E
O Bemeecccrccneean 1Siberian peashrub |Eastern redcedar, |Red pine, Austrian}Eastern white pine| ———
Ormas i i lilae, radiant | pine, jack pine. | i
H | erabapple, H | /
| | autumn-olive, | i 1
| ! Washington ! i i
! | hawthorn, Amur | i i
! | honeysuckle, H i '
! | Tatarian ' i :
E | honeysuckle, i i E
i ! i i i
Ova¥: | | | | i
Ormas Variant----| -—— 1Silky dogwood, tWhite fir, blue iNorway spruces—--- iEastern white
\ | Amur privet, Amur| spruce, Austrian | ! pine, pin oak.
1 | honeysuckle, | pine, nerthern i 1
[ ! American | white-cedar, \ i
H ! aranberrybush. | Washington ' i
1 ! i hawthorn, 1 1
1 ! i : i
MOroCeOmmaecnaaa— 1 - { Amur privet, Amur |Austrian pine, iNorway Sprucg--==--- {Eastern white
1 ! honeysuckle, \ white fir, blue | i plne, pin cak.
H ! American ! spruce, northern | i
| ! eranberrybush, ! white-cedar, i i
| ! 3ilky dogwood. | Washington ! !
! H ! hawthorn. ; i
| : : i i
P14, PlB, PlCeeaa- iSiberian peashrub |Eastern redcedar, |Red pine, Austrian}Eastern white pinel -
Plainfield ‘ H i radiant \ pine, jack pine. | |
| ! erabapple, i i i
| | Washington ] ' i
| ! hawthorn, autumn-} ' i
| ! olive, Amur ! ! i
! ! honeysuckle, : ] |
i i lilac, Tatarlan ! ! i
i ! honeysuckle. ! | E
1 1 1 1
I 1 1 3 []
PA-cmcecnmcaaaeae iSiberian peashrub |Eastern redcedar, !Red pine, jack {Eastern white pine| .-
Plainfield \ i radiant | pine, Austrian ! i
! { crabapple, lilac,; pine. : ]
1 | autumn-olive, ! : i
| | Washington H H i
1 ! hawthorn, Amur i i {
i ! honeysuckle, : i i
i ! Tatarian H \ i
3 ! honeysuckle. i E E
1 : : ) 1
PYBuesem e ---~|8iberian peashrub |Eastern redecedar, |Red pine, AustrianjEastern white pine} ——
Plainfield ! ! lilac, Washington! pine, jack pine, | E
1 ] 1
s ; ; |
' ] i i
| | ' 1
| ) : i
| } i i
i i : i
! i i i

3ee footnote at end of table.
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS-~Continued

Trees having predicted 20-year average heighf, in feet, of-—
1 T T

S0il name and !

1
1
i i i
map symbol | <8 i 8-15 5 16-25 E 26-35 ; >35
; s e a |
| i i i ]
L e el - —-——— 13i1lky dogwoeod, | Washingtan {Eastern white pineiPin cak.
Prochaska i | American | hawthorn, white | i
i | eranberrybush, { fir, blue spruce,| i
! | Amur honeysuckle,| northern white- °! i
i { Amur privet. | cedar, Austrian | i
i ] | pine, Norway ! |
' ! | spruce. i i
i i 1 i |
Sheweuaao e ———— \ —— 1 8ilky dogwood, |Washington |Horway spruce=eem-- iPin oak, eastern
Shoalas Variant 1 | American | hawthorn, i | white pine.
| { eranberrybush, ! northern white- | ]
| i Amur honeysuckle,! cedar, blue ] i
i i Amur privet. { spruce, white ; i
! i ! fir, Austrian ' i
i } ! pine. ! i
i ] i i i
So-—rremm e ————— i -—— {amur privet, Amur }Norway spruce, tEastern white pinei{Pin oak.
Suman | | honeysuckle, | Austrian pine, ' ;
] | American | northern white- | |
H } cranberrybush, | cedar, blue ! i
H | silky dogwood. | spruce, white i |
1 ! { fir, Washington | |
E ! | hawthorn. i i
] | | | i
Tommmme e e i Common ninebark, |Silky dogwoed, iTall purple willowi|Golden willow, i Imperial
Toto { whitebelle | Amur honeysuckle,| | black willow. | Carolina poplar.
| honeysuckie. | Amur privet, i ! i
i | nannyberry ! H i
i } viburnum, | i i
| ! Tatarian : i i
! ! honeysuckle. i H i
i i i | i
Ud®, | 1 } | ]
Udorthents ] i | ' ]
i i i ! !
[ i N {Amur privet, Amur }Austrian pine, iNorway spruce-—---- {Eastern white
Watseka i | honeysuckle, { white fir, blue | i pine, pin aak.
H | Ameriecan | #pruce, northern | i .
i | eranberrybush, | white-cedar, ) i
! | silky dogwood, | Washingten ] i
! ! ! hawthorn. i i
' i ] | |
WWB e e e e ] Cm— | Amur honeysuckle, !White fir, blue iNorway spruce, iPin oak, esastern
Wawasee i | Amur privet, | spruce, northern | Austrian pine, + white pine.
! | American | white=cedar, | i
i | cranberrybush, i Washington ! i
! | silky dogwood. ! hawthorn. i H
: : I ‘ ‘

* See description of the map unit for composition and behavior ¢haracteristies of the map unit.
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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 secil was not rated]

T T T
1] 1 1
30il name and ' Camp areas i Pienle areas | Playgrounds Paths and trails | Golf fairways
map symbel i | \ i
H i ] ;
i | | i
| | | |
Ade et i Severe: jSevere: |Severe: Severe: |Severe:
Adrian \ ponding, ! ponding, ponding, ponding, | excess humus,
E excess humus. | excess humus, excess humus. excess humus. E ponding.
1
1 | 1
Af e e {Severe: |Severe: Severe; Severe: |Severe:
Adrian ! flooding, | pending, fleoeding, ponding, ! flooding,
| ponding, i excess humus, ponding, excess humus. | ponding,
! excess humus. | excess humus. | excess humus.
1 1 )
1 1 1
Y e L L LT {Severe: iModerate: Severe: Moderate: {Moderate:
Algansee | flocding, Wetness. wetness. wetness. | flooding,
| wetness. ! wetness.
i
1
ASmmcccercarme e m——a— |Severe: Severe: Severe: Severe: Moderate:
Algansee Variant | flooding, too sandy. too sandy, too sandy. wetness,
| wetness, wetness, drougnty,
| too sandy. flocding.
1
1
-y e L L e e P LS T |Severe: Severe: Severe; Severe: Moderate:
Brems too sandy. too sandy. too sandy. too sandy. droughty,

)
1
: too sandy.
;
1

]
[}
1
;
1
]
)
I
|
1
1
i
]
1
1
1
1
1
|
too sandy. | too sandy.
1
1
1
1
]
1
]
I
1
1
1
1
1
1
1
1
1
1
1
i
)
]
i
1
1
1
1

',
(]
1
i
b
i
)
1
i
:
i
ChBawewe e e e e e |Severe: Severe: Savere: Severe: | Maderate:
Coloma : toc sandy. too sandy. | droughty,
H | too sandy.
1 []
1 1
o e L E L |8evere: Severe: Severe: Severe: | Severe:
Craigmile i Tlooding, ponding. ponding, ponding. ! ponding,
| ponding. flooding. i flooding.
) []
1 1
[ e L et | Severe: Moderate: Severe: Moderate: IModerate:
Craigmile Variant i Flocding, wetness. wetness. wetness, | wetness.
| wetness. i
] ]
(] 1
CrfAmeee e mm e e e | Severe: Moderate: 1Severe: Moderate: {Moderate:
Crosier ! wetness, Wetness, | wetness. wetness. | wetness.
! percs slowly, | i
Edeeememmccmmmcc e aee o |Severe: Severe: | Severe: Severe: |Severe:
Edwards \ ponding, | excess humus, | excess humus, ponding, | excess humus,
} excess humus. | poending. t ponding. excess humus. | ponding.
i i | H
Gfmmm e |Severe: |Severe: !Severet Severe: | Severe:
Gilford i ponding. \ ponding. | ponding. ponding. i pending.
1 1 i []
i ] ] 1
HOomeeeemmc e e e e |3evere: i3evere: iSevere: Severe: |Severe:
Houghton | ponding, | ponding, \ pending, ponding, | excess humus,
| excess humus, | excess humus, | excess humus. axcess humus. | ponding.
i i ] ]
MdA=masamenmcmaceaeaal | Sevare: |Severe: ISevere: 3evere: |Moderate:
Markton } wetness, | too sandy. | too sandy, too sandy. \ wetness,
} too sandy. | | Wetness. \ droughty,
\ ! i } too sandy.
1 1 1 [}
(] 1 ] 1
Me, Mh=eeecereccceanaaa | 3evere |Severe: | Severe: Severe: | Severe:
Maumee v ponding, \ ponding, i ponding, ponding, } ponding.
I too sandy. | too sandy. \ too sandy. too sandy. |
1 1 1 3
[} 1 ] [}
M e s rr e m——— | Severe: |Severe: | Severe: Severe: |Severe:
Maumee Variant \ ponding, \ ponding, | ponding, ponding. 1 ponding,
}! cemented pan. | cemented pan. | cemented pan. | thin layer.
1 1 [] )
b i ) 1
MpBeme e mm e e e 1Slighte—ee—weaaan 1Slighte—em—emmem | Moderate: Slighte~r—remon |Moderate;
Matea droughty.

| slope.
1
1
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued
! i | v T T
Sc0il name and | Camp areas i Pienlc areas | Playgrounds ; Paths and traills | Golf fairways
map symbol H H ! | :
\ _ i _ \ | ]
T T T t [
1 1 1 ] ]
i i ) | i .
L |8evere: iModerate: }Severe: tModerate: i Moderate:
Moroceo | wetness. | wetness, | wetness. | wetness, | wetness,
! ! ! i Vv droughty.
1 1 1 1] 1
I 1 ] ] 1
Na-——w e em e m e {3evere: | Severa: | Severe: |Severe: i Severe:
Napoleon { ponding, i ponding, ! excess humus, | ponding, i too acid,
| e@xcess humus, | excess humus, | ponding, i exgess humus. i ponding,
| too acid. ! too acid. ! too acid. ' ! excess humus.
1 1 1 ] 1
1 1 . 1 [ ]
Nfeote e — e |Severe: |Severe: |Severe: {Severe: iSevere:
Newton | ponding. { ponding. | ponding | ponding. ! ponding.
i i 1 i i
OrBeeecse e recaan | Severe: | Severe: |Severe: |Severe: iModerate:
Ormas } too sandy. { too sandy. { too sandy. | too sandy. i droughty,
! i | j | too sandy.
H | i | i
OvA%: H i i i i
Ormas Variante—--- |Severe: |Moderate: |Severe: |Moderate; iModerate:
| wetness. | wetness, | wetness, ! wetness. | wetness,
] ! ! ' } droughty.
] ] 1 1 1
1 i | L] 1
MOoroccommmmmm—ae ey iSevere: iModerate: |Severe: iModerate: {Moderate;
| wetness, ! wetness. | watness. ! wetness. | wetness,
! ! ! | 1 droughty.
1 1 1 ] t
1 E 1 1 ]
PlA, PilBecerrceeaa \Severe: |Severe: \Severe: |Severe: }Severe:
Plainfield | too sandy. i too sandy. | too sandy, | too sandy. ! droughty.
1 ] 1 1 1
i 1 1 I b
| R T |Seveare: jSevere: |Severe: | Severe: |Severe:
Plainfield | too sandy. | too sandy, ! slope, i too sandy, | droughty.
i H | too sandy. i i
! i ) 1 i
PtA, PVBweeeaeaen_o | Severe: | Severe: |Severe: |Severe: | Severe:
Plainfield i toe sandy. | too sandy, | toeo sandy. | too sandy. } droughty.
1 1 1 ] []
] 1 1 I 1
[ S bt L L T |Severe: iSevere: |Severe: i3evere: i Severe:
Prochaska v flooding, i ponding. i ponding. | ponding. | ponding.
| ponding. | i ! !
i i i ) i
] |Severe: ‘Moderate: {Severe: |Z3evere: |Moderate:
Shoals Variant | flooding, ] wetness. | wetness. i erodes easily. i wetness.
{ wetness, i i ' i
1 1 1 1 3
1 [} 1 ] ]
Rl ittt L L iSevere: 18evers: |Severe: |Severe; |Severe:
Suman | flooding, | wetness, | wetness, | wetness. | wetness,
| wetness, | i flooding. ; | flooding.
1 [] 1 1 1
1 1 I 1
L |Severe: |Severe: 1Severe: |Severe: iSevere:
Toto | ponding, | ponding, ! excess humus, | ponding, t ponding,
| excess humus. | excess humus. | ponding, { excess humus. | excess humus,
[} 1 1 1 i
[} t [} 1 1
ud*® ., | i ! i |
Udorthents ! i i i i
1 ] 1 ] 1
1 1 1 ] 1
WK rmom e e mme e o |Severe: iModerate: i Severe: ‘Moderate: | Moderate:
Watseka | wetness. | wetness, | wetness. | wetness, | wetness,
; | i | i droughty.
i | i ! i
] 15lighte-mccmae—o 1Slightemmmmeeoo |Moderate: 1S1ightmmec e iSlight.
Wawasee | slope, 1
1
1
i

|
| small stones.
1
1

* See description of the map unit

for compesition and behavior characteristics of the

map

unit.
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-=WILDLIFE HABITAT

TABLE 11

Absence of an entry indicates that the

[See text for definitions of "“good," "fair," "poor," and "very poor."

soil was not rated]

TPotential as habital for--

Potential for habitat elements

T
1
penland|Woodland|Wetland

Ll
1

il1dlifeiwildlifeiwildlife

T
I
1
1
1
I
1
1

Shallow {0
water W
areas

T
1
1
I
1
1
1
|

Wetland
plants

L
1
i
erous |
]
1

Conifa-
plants

T L
[ ]
iHardwood |
ceous | trees |
plants | i

Wild
herba-

Grain
and seed|
crops

3oll name and
map Symbol

{Grasses
and
| legumes

Fair
Foor

Algansee Variant
Craigmile Variant

Adrian
Alzansee
Brems
Coloma
Craigmile
Crosier
Edwards
Gilford
Houghton
Markton

A= oo | PaOT
G aaetaeatl AL L1

[-TCY PR —— 7,7 %
CO—mmmm——m———e—————w | Poar
1

Cp-——————s=ssssse———|Fair

(ricecececeeeeeee== | Fair
Edeemeeemaamanaaama|Falr

Ad, Af-e--==e=——-—-|Poor
{hBmv~—vvre——ee—e—w=|Fair
[+ PR —— ¢ % |

Hommmmmm e mmmm e e
T 1

Mhe=evremmemem= | Fair

Maumee

Me,

Very

Fair
P
Very

Maumee Variant

Morocco

MpBe=ewac—cemaeee——!Poor
Metea

L]
Ml o m e e e e
Nam———— e m e mm e

poor.

poor.
poor .

Napcleon

Hf-memercmmccecmmaa {Vary
Newton

Poor
Fair

Poor

1
1
1
1
1
I
L)
]
1
1
i
1
3
1
1

Ormas Variantee=--|Poor

OFBemmm e e
Ormas

Ovik:

See footnote at end of tadhle,
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TABLE 11.--WILDLIFE HABITAT--Continued

Wetland{Shallow |Openland{Woodland|Wetland

T
1

1Potentiz]l as habitat for—-
[]
]

2
i
d|
]
i
1
i

|

Wild

Potential for habitat elements
herba-

1
I

30il name and.
map symbol

iwlldlifejwildlife|wildlife

water
areas

]

]

i plants

) 1
1 1

Canif-
erous
plants

Hardwoo
trees

1

1
caous

|

i

plants

1
L]
i
1
t

iGrasses
and
{legumes

Grain
and seed)

crops

]
1
¥
i
H
1

Poor

MOroCcCOo—~m=mmaec———

Cvia*:

1
1
T
1
1
I
1
1
]
1
1
I
)
1
I
]
1
I
)
1
]
1
1
I
]
L]
1
1
1
]
]
1
]
1
E
]
1
1
1
]
1
[}
]
1
1
1
1
1
]
]
1
]
i
]
1
1
|
1
1
1
1
]
]
()
1
1
1
1
I
)
i
E
]
1
1
1
3
1
]

Poor
poor.,

PlBavam———————

Plainfield
PlCmesscre e —cvmea [ Very

Plainfield

Pl4,

]
1
|
i
1
1
1
]
|
1
'
1
1
]
1
1
1

PYBmmmmmm e mmmmme |

PX===n-c-m-cc—=-=a=|Poar
1

Prochaska
30m=wmmmmmmmmmmmaua ! PoOT

Suman
TO=wmemeacacaeimena- | Poor

Tato
[1[1): TSP —— 7. 1Y |

PLA-=we=eeceeeaa——{Poor
1
Wawasee

Plainfield
) -

Shoals Variant
Watseka

Plainfield
SHecw e ca—————
Udorthents

ud#*,

¥ See description of the map unit for composition and behavior charascteristics of Che map unit.
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"slight," "moderate," and "severe."

TABLE 12|--BUILDING SITE DEVELOPMENT

[Some terms that deseribe restrictive 30il features are defined in the Glossary.

105

See text for definitions of

Absence of an entry indicates that the soil was not rated]

T T T - - .
1 1 t 1 1 1
Sail name and | Shallow | Dwellings i Dwellings i Small i Local roads | Lawns and
map symbol | excavatlons | without ! Wwith | commercial i and streets | landscaping
i | basements | basements ! buildings i i
i [ ] 1 T i
i i i . ' | ]
AQemmmmmc e e |Severe: {Severe: - | Severe: }Severe: }Severe: |Severe:
Adrian | ponding, | ponding, ! ponding. | ponding, | ponding, | excess hnumus,
| cutbanks cave,| low strength, ;| i low strength., | low strength, | ponding.
| excess humus, | ! | i frost action, |
i i i i i 1
Afccmcceccncaaa | Severe: iSevere |Severe: |Severe: i3evere: iSevere:
Adrian \ cutbanks cave,| flooding, | flooding, { flooding, | flooding, } flooding,
| ponding, | ponding, | ponding. | ponding, { ponding, { ponding,
| excess humus. | low strength. | | low strength. | low strength. : excess humus.
i | H i i }
Af—mm e mcm e | Severe: {Severe | Severe: i Severe: | Severe: i Moderate:
Alzansee i cutbanks cave,| flooding, | floeding, | flooding, | flooding. { flooding,
| wetness. | wetness, | wetness. | wetness. | | wetness,
] 1 1 1 1 1
] 1 ] I | 1
L ettt L | Severe; |Severe 1Severe: |8evere! | Severe: i Moderate:
Algansee Variant | cutbanks cave,! flooding, \ flooding, ! flooding, | flooding, | wethess,
| wetness. | wetness. | wetness, | wetness, { frost action. | droughty,
1 i i ' i ! flooding.
; | i H i ]
BeAmmeccmccanaaaa |Severe: iModerate: \Severe: iModerate: {Moderate: iModerate:
Brems i cutbanks cave,| wetness. { wetness. ! wetness. | wetness, { droughty,
| wetness. ! ] i | } too sandy.
L] ] 1 1 ) 1
i ] | I ] 1
ChBmessewaseaa o \Severe: 18light=—mmcmaeea 15lighteecmemaaa |Moderate: 1Slighteeeeeaeaa iModerate:
Coloma i cutbanks cave.| | I slope. i | droughty,
i H i i | | too sandy.
] : i i \ |
(M L LT iSevere: |Severe: |Severe: 1Severe: 1Severe: |Severe;
Craigmile | cutbanks cave,} flooding, | flooding, | flooding, | ponding, i ponding,
| ponding. | ponding. { ponding. | panding. \ flooding, | flooding.
E ' ! ! i frost action. |
i i ) i : i
Cpmmm e |Severe: 1 Severe: |8evere: |Severe: 1 Severe: iModerate:
Craigmile Variant| cutbanks cave,! flooding, { flooding, | flooding, | frost action. | wetness.
i Wwetness, | wetness, | wetness, | wetness, H h
i i i i ! ]
Crf-———————em—— | Severe; | Severe |Severe: |Severe: | Severe: | Moderate:
Crosier | wetness. | wetness, | wetness, | wetness. { frost action, | wetness.
i ! H ! i low strength, |
i i i i i i
Edememmcccmcccaaa | Severe: | Severe |Severe: | Severe: | Severe: | Severe:
Edwards ! ponding, y panding, | ponding, y ponding, i ponding, } excess humus,
! excess humus. | low strength. | low strength. | low strength. | frost action, ! ponding.
! i i | ! low strength.
! i ! ) i i
Gfommmm e |Severe: |Severe: iSevere: |3evere: {Severe: iSevere:
Gilford ! cutbanks cave,| ponding. | ponding. | pending. | ponding, { ponding.
j ponding. ' ! ' | frost action, |
) 1 1 1 1
I ] ] i I [
HOomvwmwerrmemam——— !Severe: |Sevare: |Severe: |Severe: |Severe: VSevere:
Houghton ! ponding, | ponding, { ponding, ) pending, | ponding, | excess humus,
| excess humus. | low strength. | low strength, | low strength. | low strength, | ponding.
! : ! ! | frost action, |
i } i i i ]
M- i Severe: | Severe: \Severe: | Severe: |Severe: |Moderate:
Markton | cutbanks cave,! wetness. | wetness. | wethess, | frost action. | wetness,
| wetness. t | i H | droughty,
i H | 1 H i too saady.
i i i i i i
Me, Mh-ececmmene~ ‘Severe: 13evere |3evere: | Severe: j3evere: iSevere:
Maumee | cutbanks cave,! ponding. | ponding. | ponding. I pending. | ponding.
| ponding. H i i | i
i i i i : i
L T e iSevere: |Severe iSevere: iSevere: |Severe: | Severe:
Maumee Variant | cutbanks cave,! ponding, | ponding, i ponding. { ponding. | ponding,
| ponding, ) | cemnented pan. | i i thian layer,
| cemented pan. | ' ! i |
1 (] 1 1 1 1
1 1 ] ] 1 1
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TABLE 12.--BUILDING SITE DEVELOPMENT--Continued
| | i ] v ) i
S0il name and | Shallow H Dwellings H Dwellings i Small i Loécal roads | Lawns and
map symbol i excavatlions | Wwithout | with }  commercial { and streets | landscaping
| 1 basements | basements H buildings | |
T T T T T T
; i i i i |
MpB-——e—eemmmmmmmn !Severe: Islight-——eem—— 1Slight-———euew- \Moderate: iModerate: |Moderate:
Metea \ cutbanks cave.| i i slope. ! frost action, | droughty.
i | i ; | !
Ml e e e e |Severe: {Severe: |Severe: |Seveare: {Moderate: {Moderate:
Moroceo } cutbanks cave,| wetness. | wethness. ! wetness, | wetness, | wetness,
| wetness. H | 1 | frosat action. | droughty.
] ] 1 ] 1 ]
] 1 [} ] I 1
Na-wommmemmmccneae iSevere: 1 3evere: |Severe: | Severe: |Severe: |Severe:
Napoleon | excess humus, | ponding, | ponding, | ponding, | ponding, | too acid,
| ponding. | low strength | low strength. ! low strength, | frost action. | ponding,
1 ! ! ' i ! excess humus.
i i i i i |
[ e |Severe: |Severe: |Severe: |Severe: | Severe: | Severe:
Newton | eutbanks cave,| panding. ! ponding. ! ponding. | ponding. i ponding.
i ponding. | ] i ] ;
i | i i | |
OrBeewemeca—aca——— |Severe: 1Slight-——————— 1Slight——em———oan !Moderate: | Moderate: iModerate:
Qrmas | cutbanks cave.| H | slope. | frost action. } droughty,
! | ' 1 ] | too sandy.
; i i i i i
Ova*: | i 1 | ] i
Ormas Variante---|Severe: i3evere; 1Severe: |Severe: 1Severe: iModerate:
i cutbanks cave,| wetness. | wetness. | wetness, t frost action. | wetness,
| wetness. ! ! i . i | droughty.
1 1 1 1 [ i
] 1 1 1 1 I
MOrocQOm—e—eemamaaa 1Severe: |Severe: |Severe: |Severe: {Moderate: iModerate:
t cutbanks cave,| wetness, | wetness, | wetness. | wetness, | wetness,
v wetness. i } i \ frost action. | droughty.
1 1 1 1 [] 1
[} 1 ] 1 1 1
PlA—mmcccmccccceem {Severe: 13lighfemmcmaaae 18light=maeaaaa= 18lightbre—me———u 18light———mcemea \Severe:
Plainfield | cutbanks cave.| \ i H | droughty.
i ; i i 1 i
[ N el |Severe: 15lightewvweseean 18lightecuneenaa |Moderate: 1Slight———uvaeas | Severe:
Plainfield \ cutbanks cave,| H : | slape. i | droughty
L 1 1 1 1 1
] t [} ] ) 1
PlCammmmcc e cca=— |Severe: tModerate: |Moderate: |Severe: {Moderate: {Severe:
Plainfield | cutbanks cave.| slope. \ slope. \ slope. | slope. i droughty.
1 ) 1 1 1 1
1 1 1 ) 1 E
[ R ettt |Severe: 18lightecaamaaaa | Moderate: 15light-——ewaaa—m 18lightecmccceaa | Severe:
Plainfield | cutbanks cave.| ! wetness. i H i droughty.
1 ] 1 1 ] 1
1 1 1 ] 1 1
PVYBem et m e |Severe: 1Slight——ww———u- 18lightem—aeae—ea iModerate 15light—=———vu-x i3evere:
Plainfield | cutbanks cave.) I \ slope. H \ droughty.
1 ] 1 ] 1 1
] I | . ] I ]
[ D ettt L] | Severe: {Severe: |Severe: i Severe: |Severe: iSevere:
Prochaska } cutbanks cave,| flooding, \ flooding, | flooding, i ponding, | ponding.
| ponding. | ponding. | ponding. i ponding. i flooding. |
] [} ] [] ] ¥
1 ] i [l ] ]
Shevmmcm e | Severe: |Severe: |Severe: tSevere: |Severe: | Moderate:
Shoals Variant i cutbanks cave,| flooding, } flooding, i fleooding, ! low strength, | wetness.
| wetness, i wetness. i wetness. | wetness, | frost action.
i 1 i i 1 i
B0mmsm e m i ———— |Severe: | Severe: |Severe: i Severe: | Severe: | Severe:
Suman } cutbanks cave,| floocding, } flooding, \ flooding, i low strength, | wetness,
| wetness. \ wetness. ! wetness. | wetness. | wetness, v flooding.
: : 1 ! ! flooding. 1
| i | ] i i
e et |Severe: iSevere: |Severe: 'Severe: |Severe: |Severe:
Toto | cutbanks cave,! ponding, | ponding. \ ponding, | ponding, i ponding, :
| excess humus, | low strength. | ! low strength. | frost action. | excess humus.
| ponding. | i ! i |
i ; i ) i i
ud*, | : i 1 i i
Udorthents } H i H | i
i ; i ' | i
[ iSevere: iSevere: |Severe: 1Severe: i Moderate: {Moderate:
Watseka | wetness, ) wetness. | wetness. i wetness. | wetness, | wetness,
| cutbanks cave.! i i | frost action. | droughty.
1 [} 1 1 1 1
1 1 1 1 1 ]
[ 17)- P 1Slight-crmmemeam 1Slighte=eeaena= RT3 | R —— iModerate: |Moderate: i13light.
Wawasee ! ! ! ! slope. | frost action, |
i ) i i i ]
¥ 3e¢e description of the map unit for composition and behavior characteristics of the map unit.

4
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TABLE 13.F-SANITARY FACILITIES

[Some terms that describe restrictive soil features are defined in the Glossary, See text for definitions of
"slight,"]"moderate,“ "good ," "fair," and other terms. Absence of an entry indicates that the s0il was
not rated

1 T T [] 1
1 ] ) 1 I
S0il name and ! Septic tank ! Sewage lagoon | Trench i Area 1 Daily cover
map symbol H absorption i areas i sanitary i sanitary y for landfill
E fields ) i landfill } landfill !
T T T T
i i E | i
Adewmm o m e e | Severe: |Severe: |Severea! |Severe: | Poor:
Adrian E ponding, ! seepage, i ponding, i ponding, i ponding,
: poor filter. \ ponding, | seepage. | seepage. | excess humus.
E E excess humus, i E !
1 1 1 1
Af—m—mmmmmmmmommenee |Severe: !Severe |Severe: |Severe: {Poor:
Adrian E flooding, | seepage, | Seepage, | seepage, { ponding,
| ponding. | flooding, i flooding, \ flooding, } excess humus.
i E ponding. E ponding. i ponding. i
1 1 ) 1 1
ANemm e — - ——— | Severe: i Severe; | Severe: | Severe: {Poor:
Algansee \ flooding, | seepage, i flooding, ! flooding, ! seepage,
E Wwetness, v floeding, | seepage, | seepage, | too sandy,
i poor filter, | wetness. | wetness. | wetness. | wetness.
i i : | i
L e e e e |Severe: |Severe: |Severe: iSevere: {Poor:
Algansee Variant i floeding, | seepage, | flooding, | flooding, ! wetness.
! wetness, ! flooding, | seepage, | seepage, |
E } wetness, | wetness. ! wetness. H
i i ' i i
BeAmmemmm e e | Severe: |Seveare: | Severe: }Severe: 1 Poor:
Brems | wetness, | seepage, | seepage, | seepage, | seepage,
} poor filter. | wetness, | wetness, | Wwetness, { too sandy.
E ! | too sandy. | {
1 1 ] 1
1 1 1 1 ]
ChBe—mmemmcccccaeen |Severe: |Severe: iSevere: |Severe: \Poor:
Coloma i poor filter. | seepage. | seepage, \ Seepage. ! too sandy.
E E | too sandy. ! i
H i : \ 1
o bt e b |Severe: |8evere: iSevere: {Severe: jPoor:
Craigmile | flooding, | seepage, i flooding, ! flooding, | seepage,
E ponding, E flooding, ! seepage, E seepage, i too §andy,
i poor filter. : ponding. i pending. i ponding. : ponding.
1 1 1 1 I
Cp-—---f------T ----- |3evere: i Severe; | Severe: | Severe: | Poor:
Craigmile Variant | wetness, | seepage, { seepage, | seepage, ! seepage,
{ poor filter, { flooding, | wetness, | wetness. | too sandy,
E | wetness. | too sandy. ! | wektness.
i i 1 i |
CrAemr e e e {Severe: ‘Severe: |Severe: {Severe: {Poor:
Crasier { percs slowly, | wetness. { wetness, | wetness. | wetness.
| wetness. | } | )
| ] i i i
Edemmmm e |Severe: 1Severe: |Severe: {Severe: |Poor:
Edwards i ponding, \ ponding, | ponding, | ponding, | ponding,
i peres slowly. | Seepage, H | seepage. | excess humus.
E E excess humus., E i E
13 1 I ]
L o | Severe: | Severe: |Severe: iSevere: | Poor:
Gllford i ponding, | seepage, \ seepage, | seepage, | seepage,
i poor filter. | ponding. | ponding, | ponding. | too sandy,
i ' | too sandy. ] ! ponding.
) 1 [] []
1 1 1 1 1
Hommemm e iSevere: |Severe: iSevere: |Severe: iPoor:
Houghton { ponding, | seepage, | ponding, ! ponding, i ponding,
| percs slowly. } ponding, | excess humus, | seepage. | excess humus.
i | excess humus, | ; |
i 1 ] | |
MdAeemr e e | Severe: | Severe: | Severe; | Savere: | Poor:
Markton | wetness. | seepage, | Wetness. \ seepage, | wetness.
: E wetness. ! | wetness. i
] i 1 i i
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TABLE 13.=--SANITARY FACILITIES--Continued

Soil survey

T T | T
1 1 1 )
Soil name and H 3eptic tank | Sewage lagoon | Trench i Area Daily coaver
map symbol i absorption H areas i sanitary | sanitary for landfill
i fields i i landfill i landfill
T F T T
1 ] 1 1
| i i i
Me, Mheceoeoaao—a- |Severe: | Severe: | Severe: {Severe: Poor:
Maumee v ponding, | seepage, | seepage, ! seepage, seepage,
| poor filter, | ponding. } too sandy, | ponding. too sandy,
; i | ponding. : ponding.
1 1 1 1
1 1 ] 1
L L i iSevere: !Severe: iSevere:; |Severe; oQr:
Maumee Variant ! ponding, | seepage, | seepage, | seepage, seepage,
i poor filter, | ponding, | too sandy, \ ponding, ponding,
| cemented pan. | cemented pan. \ ponding. | cemented pan, area reclalm.
[] 1 1 L)
1 ] ] 1
[+ i Moderate: |Severe: | Severe: |Severe: Qor:
Metea | percs slowly. ! seepage. | too sandy, | seepage. seepage,
! ‘ 1 ! H too sandy.
' ] 1 1
) [l 1 ]
MP e e {Severe: |Severe: | Severe: | Severe: Poor:
Moracceo | wetness, | seepage, | seepage, { seepage, too sandy,
| poar filter. ! wetness. | too sandy, | wetness. wetness,
i ! | wetness. ! seapage.
1 T 1 i
1 L] 1 i
LR PP P |Severe: |Severe: |Severe: |Severe: oor:
Napoleon { ponding. | seepage, | seepage, | seepage, ponding,
\ | exeess humus, i ponding, | ponding. excess humus,
i ! ponding, ! excess humus. i too acid.
i ' ] 1
I ) 1 ]
Nfemem e | Severe: | Severe: |Severe: {Severe: aor:
Newton ! ponding, | seepage, | seepage, | seepage, too sandy,
i poor filter. i ponding. { ponding, | ponding. seepage,
| | { too sandy. ! ponding.
1 1 1 1
I 1 ] 1
OFBeecmmac e 1Slightemmmcmea o iSevere: |Severe: ySevere: oor:
Crmas H { seepage. \ sSeepage. | seepage. thin layer.
1 ] 1 ]
1 1 ] [}
OvAX: : : ! :
Ormas Variante-----|Sevare: iSevere: |Severe: |Severe; oor:
| wetness. | seepage, { seepage, | seepage, seepage,
i | wetness, | wetness, ! wetness. too sandy,
} | | too sandy. ! wetness.
1 1 ) 1
1 1 [ 1
MOrocepmmmmmmmu—nn |Severe: | Severe: |Severe: | Severe: Poor
| wetness, { seepage, | seepage, | seepage, too sandy,
i poor filter. | wetness | too sandy, ! wetness, wetness,
] ; | wetness. i seepage.
[] 1 1 )
1 I 1 1
PlA, PlBececcmeeo tSevere: |Severe: I3evere: |Severe: Qor:
Plainfield i poor filter. ! seepage | seepage, ! seepage. too sandy,
; | ! too sandy. ! seepage.
3 1 1
] 1 1 ]
PlOmmmmmctaic e iSevere: |Severe: iSevere: |Severe: Poor:
Plainfield { poor filter, | seepage, | seepage, \ seepage. too sandy,
i i slope. | too =andy. i jeepage.
1 ] 1 []
1 L 1 1
PtA-weeemmmmm e |Severe: |Severe: i3evere: |Severe: oor:
Plainfield { poor filter. | seepage, | seepage, | seepage. seepage,
i H | wetness, i too sandy.
i ! ! too sandy. i
] 1 [} I
] I 1 ]
PYBemm e e e | Severe: | Severe: | Severe: |Severe: Poor:
Piainfield | poor filter. | seepage. | too sandy. | seepage. seepage,
; i 1 | too sandy.
E 1 1 ]
L] 1 ) I
[ | Severe: |Severe; iSevere: | Severe: Poor:
Prochaska ! flooding, ! seepage, i flooding, i flooding, seepage,
! ponding, \ flooding, { seepage, | seepage, too sandy,
| peor filter. | ponding. | pending. ! ponding. ponding.
1 1 ] ]
[ 1 1 1

See footnote at

end of table.
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TABLE 13.--SANITARY FACILITIES--Continued
T i ! | |
Soil name and i Septic tank | Sewage lagoon | Trench i Area : Daily cover
map symbol ! absorption 1 areas ! sanitary i sanitary i for landfill
E fields i 1 landfill : landfill 1
[] [] 1 []
a e s | i
Sh-—mmemememm e e aee |Severe: {Severe: | Severe: | Severe: | Poor:
Shoals Variant ! wetness. | seepage, | seepage, ! wetness. ! wetness.
1 ! flooding, | wetness. i !
| | wetness. ! ' |
i i : | |
SOmmmm e {Severe: |Severe: |Severe: {Severe: iPoor:
Suman | flooding, | seepage, i flooding, i flooding, | wethess,
| wetness, | flooding, | seepage, ! seepage, | seepage,
| percs slowly. E wetness, \ wetness. | wetness, | too sandy.
i i ; | ]
Torw—mm—mnsmmmc s |Severe: iSevere: | Severe: |Severe: \Poor:
Toto | ponding, | seepage, | seepage, | seepage, | seepage,
i percs slowly, { exeess humus, | ponding, i ponding. { too sandy,
| poor filter. | ponding. \ too sandy. 1 i ponding.
1 L] ) 1 1
I 3 1 I i
Ud*. i i ! ] i
ldarthents ! | ! ! i
1 ] [ ) !
] I ] 1 |
Wi eommmmmmc e c e ———— 1Severe: | Severe: | Severe: |Severe: {Poor:
Watseka | wetness, | seepage, ! wetness, | seepage, | too sandy,
! poar filter. | wetness. | seepage, | wetness. | wetness,
E ) | too sandy. ! ! seepage.
) 1 [] 1
1 1 1 1 1
WBem e mmccmmmc e e 18light cmmcam—aw iModerate: 18light———wwwmmm 1Slightr—seemea= 1Good,
Wawasee ! ! seepage, ! | |
] ! slope. ] i |
Il lI { 1 []
v N

* See description of the map unit

for composition and

behavior characteristics of the map unit.
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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 ratad)

T T T H
] I t 1
30il name and i Roadfill i Sand ! Gravel i Topsoil
map symbol i i | !
i i i 1
T T T T
] ] I 1
i i i 1
Y T | Poor: |Probablescaaeaeaan | Improbable: }Poor:
Adrian | wetness, | | too sandy. | wethess,
{ low strength. H | | excess humus.
1 | 1 1
i i ] 1
L L E L L P yPoor: |Probable-acaacaaaa i Impraobable: i Poor:
Adrian | wetness, H | too sandy, | excess humus,
} low strength, H | | wetness.
1 (] 1 1
1 ] X i I
All-—————- e m————— e {Fair: | Probable————em—eea | Improbable: 1Good .
flgansee | wetness. } ! too sandy. i
1 ] 1 1
1 I 1 I
L R e e e T e |Fair: {Improbable: {Improbable: {Poor:
Algansee Variant } wetness, | thin layer. | excess fines. | too sandy.
] 1 1 t
I [} 1 ]
Bel-eeccccmc e a e \Fair: i Probable-——cac—acaa {Improbable: i Poor:
Brems | wetness, i \ too sandy. | too sandy.
1 1 1 1
L] | 1 I
CHBm e e e 1Goodammc e |Probable---s—swena }Improbable: {Poor:
Coloma i i : i too sandy. | too sandy.
1 1 ) 1
] 1 [} [}
COmmmmmmmmm e IPoor: |Probable————————=- !Improbable: {Poor:
Craigmile | wetness. i ! too sandy. | wetness.
L] 1 ) 1
1 ¥ 1 1
0 Ty S {Fair: iProbable-cceaaaaan {Improbable: \Fair:
Craigmile Variant | wetness. | ! too sandy. i small stones,
| i | | thin layer.
L) ] ) ]
1 ] ) 1
Crlremme e e e e \Fair: !Tmprobable: iImprobable: {Fair:
Crosier | wetness, \ excess fines, | execess fines. { small stones.
1 ] ] . 1
1 1 I [}
Edeemmcmcccccccccaaaaa | Poor: {Improbable: { Improbable: | Poor:
Edwards | wetness, ! excess humus. ! excess humus, | wetness,
i low strength, H i | excess humus.
1 [] 1 1]
1 1 1 1
(e R e Lt | Poor: |Probablemem=eemm—— | Improbable: | Poor:
Gilford | wetness. 1 | too sandy. | wetness,
1 ) 1 []
1 1 1 )
Hommm e \Poor: | Improbable: iImprobable: \Poor:
Houghton | wetness, { excess humus. | excess humus, | wetness,
{ low strength. } | | excess humus.
1 ) 1 1
[} . 1 ] 1
MOAmc s mm e mmmmme e |Fair: {Improbable: |Improbable; {Poor:
Markton | wetness, | excess fines, | excess fines. | too sandy.
1 1 ] 1
] 1 [] 1
Me, Mh=-mce—meem e {Poor: |Probable———————lao i Improbable: Poor:
Maumee | Wwetness, H | teo sandy. | wetness,
H | i | too sandy.
) 1 1 1
1 1 ] 1
Ly i Poor: \Probableseeerme——— !Improbable: {Poor:
Maumee Variant | wetness. i i too sandy. | area reclaim,
| i : | wethess.
| i i i
MpBe-— e c e ma e cacaea | Poor: i Improbable: | Improbable: {Fair:
Metea v thin layer. i thin layer. } too sandy. | too sandy.
1 1 1 t
1 1 1 ]
MPrmmc e e e |Fair: iProbablemceeeaaean {Improbable: {Fair;
Morocceo | wetness. H } too =andy. | too sandy.
) 1 1 1
1 ] ] [}
R T e T T S | Poor: | Improbable: | Improbable: {Poor:
Napoleon ) wetness. | excess fines. i excess fines. | excess humus,
1 | | t wetness,
! ! ! i too acid.
] [] 1 ]
1 1 1 ]
R L L L \Poor: |Probable——-=—eaaa-- i Improbahble: {Poor:
Newton | wethess. i { too sandy. ! wetness.
1 1
1 ]

[}
1
3
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TABLE 14.--CONSTRUCTION MATERIALS--Continued
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1 1 1
L [} 1
Soil name and | Roadfill 1 Sand i Gravel H Topsoil
map symbal i ! ! |
| i i | ————
E i i i
' \ H H
OrBee-eeeem e m—m————— e ToTe%: PO {Probable-—cea—aaaaaa- iProbable-———-—uououna- i Fair:
ormas H i ! | too sandy,
i ] ] ! small stones.
1 1 [} []
] t ] 1
OvA%: H ! ! !
Ormas Varianteeee—aa- ‘Fair: |Probable-ccacccccaew- iImprobable: iFair:
! wethess. | | too sandy. ! too sandy,
1 1 ) ]
! 1 i i small stones,
1 ] 1 ]
] 1 ] 1
MoOroCCOr~we e e e m——n (Falr: tProbable—cccccmacaaaa jImprobable: {Fair:
| wetness. ! | too sandy. | too sandy.
1 [ i 1
] & 1 t
P1A, P1B, P1C, PLAwrww=|G00dummucmac e e e cmame \Probablewccacacacacaa tImpraobable: 1Poor:
Plainfield ! ! | teoo sandy, | too sandy.
t [] ] []
] 1 1 1
L T 1G00dmm m e {Improbable: iImprobable: {Poor:
Plainfield i ! thin layer. | too sandy. i teoc sandy.
) ) ] 1
I 1 1 I
Pl=me—m—ecmeaca——————— {Poor: {Probable———c——ceaaan {Improbable: iPoor:
Prachaska | wetness. ) | too sandy. i wetness.
] ] [] t
] 1 1 ]
Shrememem e ——— 1Fair: IProbableeececccccemee= {Improbable: 1Goed.,
Shoals Variant E wetness. i E too sandy. i
1 1 1 1
T Y R ! Poor: IProbableecceceacceea— {Improbable: i Poor:
Suman E wetness. E E too sandy. E wetness,
1 1 1 ]
s . 'Poor: 'Probablemeeeemmrn———— IImprobable: {Poor:
Toto | wetness. i i too sandy. \ excess humus,
[ i | | wetness.
. 1 : i i
ud*, H 1 '
Uderthents i E E ;
] ] 1 1
I I 1 1
Wiemmmmmce e e e e e {Fair: |Probable-em—eccccaaa- jImprobable: |Fair:
Watseka E wetness. E E too sandy. E too sandy.
[} [} [} ]
WWBm e e cmcmmcm e |GODdmm et e m |Improbable: {Improbable: {Falr:
Wawasee } | excess fines. | excess fines. | small stones.
1 1 1 [}
L [] 1 1
¥ See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 15

L --WATER MANAGEMENT

[Some terms that describe restrictive soil features are defined in the (lossary.

Soil survey

See text for definitions of

ponding,

"slight," "moderate,” and "severe." Absence of an entry indicates that the soil was not evaluated]
T Limitations for-- ! Features affecting--
So0il name and | Pond T Embankments, | BAquifer-fed | 1 i
map symbol i reserveir i dikes, and H excavated ! Drainage t Irrigation ! Grassed
| areas ) levees i ponds ! i i waterways
1 H i I ] i
| | | ! : i
Y |Severe: !Severe: |Severe: \Ponding, }Ponding, iWetness,
Adrian | Seepage. | seepage, | slow refill, | frost action, | 20il blowing. |
! ! ponding, | cutbanks cave.) subsides. | H
i | excess humus. | ' i H
] ) 1 r 1 [}
I i I ] I [}
Af e mmmmmmmmeem e iSevere: iSevere: iSevere: {Ponding, iFlooding, {Wetness.
Adrian | seepage. | ponding, | cutbanks cave.| flcoding, | ponding, H
| | excess humus. | { subsides. { s0il blowing. |
1 ) 1 [ 1 )
1 1 1 i 1 ]
Allmm e e - !Severe: |Severe: |Severe: iFlooding, iWetness, iWetness,
Algansee | seepage. | seepage, | cutbanks cave.! cutbanks cave.| droughty. | droughty.
i i piping, ] : | i
| | wetness, ] ) | !
] | | : | i
ASmmmmmmmem e maa |Severe: i3evere: |Severe: iFloeding, iWetness, iWetness,
Algansee Variant | seepage. | piping, | cutbanks cave.,] frost action. | droughty, i droughty.
| | wetness. ! ! i fast intake. E
] 1 ] (] 1
I I 1 i 1 I
Bel-—mmmmmmcmcaaa |3evere: |8avere: |Severe: jCutbanks cave |Wetness, iDroughty,
Brems | seepage. | seepage, { cutbanks cave. ] | droughty, ! rooting depth.
! i piping. ' ! | fast intake. |
1 1 ] ] 1 1
t 1 ] 1 1 1
ChBewemmm e e |Severe: |Severe: {Severe: iDeep to water |Droughty, iDroughty.
Coloma | Seepage. | seepage, | ne water. H | fast intake, |
! ! piping. i | | s0il blowing. |
1 1 [] 1 1 1
[ 1 1 1 1 1
[ ] iSevere: |3evere: |Severe: |Ponding, {Ponding-—-====== iWetness,
Craigmile | seepage. | seepage, | cutbanks cave.| flooding, i i erodes easily.
i | piping, | | frost action. | !
i | ponding. ! | | i
P i i | b i
(pemecccrccccan—- |Severe: |Severe: {Severe: {Frost action, |Wetness, {Wetness,
Craigmile Variant| seepage. | seepage, | cutbanks cave.| cutbanks cave.| soil blowing, | rooting depth.
! ! piping, 1 i | rooting depth.|
H ! wetness. ! ! ] i
| i i | | i
[ ] 18light =emeaaaa- i3evere: iSevere: {Frost action---{Wetness, iWetness.
Crosier H | piping, | slow refill. | | soil blowing. |
! | wetness. i i H |
L] ) 1 1 1 1
3 ] 1 I I 1
Edeemmecm e me e iSevere: | 3evere: iSevere: iFrost action, |Ponding, iWetness.
gdwards { seepage. | ponding. | slow refill. | ponding, | s0il blowing. |
! ! ! ! subsides. ! i
; | | | i |
Gfemmm iSevere: |Severe: |Severe: |Ponding, {Ponding, iWetness.
Gilford | seepage. | seepage, | eutbanks cave.| frost action, | soil blowing. |
i | piping, i | eutbanks cave.| i
H | ponding. ' | | i
i ] i | i |
Homm e iSevere: iSevere: |Severe: \Frost action, |Scil blowing, |[(Wethess.
Houghton | seepage. | excess humus, | slow refill. | subsides, ! ponding. i
i | ponding. H | ponding. ! i
1 1 1 1 ) 1
1 1 1 1 t 1
Mdl=me e - |Severe: {Severe: |Severe: |Frost action---iWetness, Wetness,
Marktan | Seepage. \ plping, | cutbanks cave. | i droughty, | droughty.
E E wetness. ' | | fast intake. E
L3 1 )
1 1 b 1 ] I
Me, Mheeea—c—o—aaaa iSevere: 1Severe: |Severe: |Ponding, | Ponding, iWetness,
Maumee | seepage, | seepage, { cutbanks cave.| cutbanks cave.| droughty, | droughty.
i i piping, ! ! | fast intake. |
! { ponding, i i ! |
! i i i | i
L L |Severe: iSevere: {Severe: |Ponding, {Ponding, iWethess,
Maumee Variant seepage, | seepage, | cutbanks cave,| cemented pan, | droughty, | droughty,
cemented pan. | piping, i slow refill. | cutbanks cave.}| fast intake. | cemented pan.
[] 1 1 1 1
| ; | ' |
] 1 1 ] I
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Limitations for--

Features alffecting--

T T
1 1
Soil name and | Fond I Embankments, | Aquifer-fed | 1 1
map symbol i reservoir { dikes, and | excavated 1 Drainage i Irrigation i Grassed
| areas i levees 1 ponds | i i waterways
i H i ] | T
i i i ' i i
MpBe=wmr e e |Severe: 1Severe: |3evere: tDeep to water |Droughty, iDroughty.
Metea | seepage. | seepage, | no water. H | fast intake, |
| | piping. I : | soil dlowing. |
i | i ' i i
| |Severe: |Severe: | Severe: iCutbanks cave |Droughty, iWetness,
Morocco | seepage. | seepage, | eutbanks cave.! ! fast intake, | droughty.
! ! piping, ! H i wetness. H
| } wetness. i i } 1
| : i ' i !
Nae—mmemm e |Severe: {Severe: |Moderate: |Ponding, | Ponding, iHetness,
Napoleon | seepage. ! excess humus, | slow refill. | subasides, | s0il blowing, |
i | wetness, i | frost actien. i too acld. i
i i i ; i i
B |Severe: |Severe: |Severe: |Ponding, |Fast intake, iWetness,
Newton | seepage. I piping, | cutbanks cave.} cutbanks cave.| droughty, ! droughty.
i | seepage, i i ! ponding. i
i | ponding. i : | i
i i i i | i
OrBec=meec e e —em e iSevere: 1Severe: |Severe: iDeep to water |Droughty, iDroughty.
Ormas | seepage. i thin layer, | no water. ! { fast intake, |
| H | H | soil blowing. |
| i i i | i
Dva®; ' H ] : i
Ormas Variant----|Severe: |Severe: |Severe: iFrost action, |Wetness, iWetness,
| seepage. | seepage, { cutbanks cave.i cutbanks cave.| droughty, { droughty.
i i piping, | ; | fast intake. |
! ! wetness. ! i i i
! = i = : .'
Morocco—————=———- {Severe: iSevere | Severe: iCutbanks cave |[Droughty, iWetness,
| seepage. i seepage, | cutbanks cave.| | fast intake, | droughty.
i i piping, i | ' wetness. '
! | wetness. ! ! ) ;
| i i | | !
PlA, PlBe-eemeeea- iSevere: |Severe: |Severe: iDeep to water |Droughty, iDroughty.
Plainfield | seepage. | seepage, | no water. H | fast intake, |
i | piping. ! H i 801l blowing, E
| ' i : i i
Plecme e mmm e |Severe: |Severe: |Severe: iDeep to water |Droughty, iDroughty,
Plainfield | seepage, | seepage, | no water. H | fast intake, | slope.
| slope. | piping. ! H i 801l blowing. |
1 ] 1 ) i ]
1 ) ] 1 N 1 ]
PLAce e s |Severe: |Severe: ISevere: iDeep to water |Droughty, iDroughty.
Plainfield | seepage. | seepage, { cutbanks cave.| | fast intake, |
i | piping. ! : ! soil blowing. |
1 [ [] (] 1 ]
1 [ 1 i 1 ]
PVBe—eceeem———————— |Severe: |Severe: ISevere: iDeep to water |Droughty, iProughty.
Plainfield | seepage. | seepage. | no water. H \ faat intake, |
i ' ! E E soil blowling. i
i i i H | i
[ T |Severe: |Severe: |Severe: {Ponding, |Ponding, iWetness,
Frachaska | seepage. | seepage, { cutbanks cave.| flooding, | droughty, { droughty.
i | piping, ! ! eutbanks cave.| fast intake. |
i | ponding. i H | !
i | i | i ]
SNecccccccccncnnaa iModerate: |Severe: |Severe: IFrost actioh===|Wetnesgmeecameaa iWetness,
Shoals Variant | seepage. } wetness. | cutbanka cave.i i E erodes easily.
| ! i ! i i
L |Severe: |Severe: |Severe: iFlocding, iWetness, {Wetness.
Suman | seepage, | seepage, | cutbanks cave,! frost action, | flooding. |
| | wetness, | slow refill. | cutbanks cave.| i
H | piping. | ! | |
i ! i ' i |
Tomemmmncccccanaaa |Severe: 1Severe: |Severe: iPonding, {Ponding, iWetness,
Toteo | seepage. H seepage, ! 8low refill, | peres slowly, | so0il blowing, | peres slowly.
H | piping, | cutbanks cave.| subsides. | peres slowly. |
E { poncing. | a | |
1 1 1 ] 1 1
UdE, i ' | | i i
Udorthents ! ! ' H | i
i } i i 1 i

See focotnote at

end of table,
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TABLE 15.~-WATER MANAGEMENT==Continued
| Limitations for-- ! Features affecting--
Soil name and | Fond i Embankments, | Aquifer-fed | T i
map symbol H reservolir i dikes, and i excavated | Drainage i Irrigation | Grassed
) areas H levees i ponds | i i waterways
T T T T T T
| | ; ; | s
et {Severe: |Severe: |Severe: |Cutbanks cave |Wetness, iWethess,
Watseka | seepage. | piping, | cutbanks cave. | | droughty, | droughty.
i | seepage, | i | fast intake. |
| | wetness. ! ! | |
| i ' i | i
WwWBemm e e {Moderate: |Moderate: {8eveare: {Deep to water |[3o0il blowing, |[Faverable.
Wawasee | seepage, | thin layer, | no water. ! | slape. |
i slope. | piping. 1 | i f
1 ] 1 1 L)
1 ] ] 1 1 1

* See deseription of the

map unit for composition and behavior characteristics of the map unit.
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sieve number--
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Percentage passing

Absence of an entry indicates that data were not estimated)

Starke County, indiana
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[The symbol < means less than; > means more than.
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TABLE 19.-CLASSIFICATION OF THE SOILS

S0il name Family or higher taxcnomic class

Adriafeme—cecmame L Sandy or sandy-skeletal, mixed, euic, mesic Terric Medisaprists
¥Algansee———o—oom oo __ i Mixed, mesic Aquie Udipsamments

Algansee Variante--—-c—qao i Sandy over loamy, mixed mesic Aquic Udifluvents
Bremsmmm——mm e mme | Mixed, mesic Aquic Udipsamments

Coloma-——memm e maeee . } Mixed, mesic Alfic Udipsamments

Craigmile-w———cmam _o__ /| Coarse-loamy over sandy or sandy-skeletal, mixed, mesie Fluvaquentic Haplaquolls
Craigmile Variant--—--ee-aso i Coarse-loamy, mixed, mesic Aeric Haplaquepts
Crosier—-—-e—mmemcmmeoe i Fine-loamy, mixed, mesic Aeric Ochraqualfs
Edwards——-ececemmomaoo i Marly, euic, mesle Limnic Medisaprists
Gilford--——e—mmmaemcemaoo i Coarse-lcamy, mixed, mesic Typie Haplaquolls
Houghtone———ccmma i Fuic, mesic Typic Medisaprists

Marktonee—cem oo .. | Loamy, mixed, mesic Aquic Arenic Hapludalfs

Maumeg-—meeme el i Sandy, mixed, mesic Typie Haplagquolls

Maumee Variaffe-——ccamaa__ | Sandy, mixed, mesiec Typic Haplaquolls
¥Meteammmm e e | Loamy, mixed, mesic Arenic Hapludalrs

Morocegmmma e i Mixed, mesic Aquic Udipsamments

Napoleon-——=emac o mmmae i Dysic, mesic Typic Medihemists

Newton-—~==mecoe e i Sandy, mixed, mesic Typic Humaquepts

Ormag==mee—mmmme . i Loamy, mixed, mesic Areniec Hapludalfs

Ormas Variatbe-——coeamaooo__ i, Loamy, mixed, mesic Aquic Arenic Hapludalfs
Plainfield--—memcccmamaa___ i Mixed, mesic Typie Udipsamments

Prochaska=--e—cceamaa_ .. i Sandy, mixed, mesie Fluvaquentic Haplaquolls

Shoals Varianfe-ec—cccmmaaa i Fine-loamy, mixed, mesic Aeric Haplaguepts

Suman ————mmmme e ___ i Fine-loamy over sandy or sandy-skeletal, mixed, mesic Fluvaquentic Haplaquolls
Toto— . y Coprogencus, eulc, mesie Limnic Medisaprists

Udorthents——emmae oo i Sandy-skeletal, mixed, mesic Typic Udorthents
Watseka-———mecmmcmmaooo__ i Sandy, mixed, mesic Aquie Hapludolls

WeWwasggemm e cmmam e e | Fine-loamy, mixed, mesiec Typic Hapludalfs

* The soil is a taxadjunct to the series. See text for a deseription of those characteristics of the
s0il that are ocutside the range of the series.
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Accessibility Statement

This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing
accessibility issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance
with publications that include maps, graphs, or similar forms of information, you
may also wish to contact our State or local office. You can locate the correct office
and phone number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual’s income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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