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Major fieldwork for this soil survey was done in the period 1960-87. Soil names and
descriptions were approved in 1968. Unless otherwise indicated, statements in this publi-
cation refer to conditions in the county in 1968. This survey was made cooperatively by
the Seil Conservation Service and the Purdue University Agricultural Experiment Station.
It is part of the technical assistance furnished to the Elkhart County Soil and Water
Conservation District. Elkhart County provided financial assistance to help complete this

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

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-
A mation that can be applied in manag-
Ing farms and woodlands; in selecting sites
for roads, ponds, buildings, and other
structures; and in judging the suitability
of tracts of land for farming, industry,
and recreation.

Liocating Soeils

All the soils of Elkhart County are
shown on the detailed map at the back of
this publication. This map consists of
many sheets made from aerial photo-
graphs. Kach sheet is numbered to cor-
respond with a number on the Index to
Map Sheets,

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

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information. This guide lists
all the soils of the county in alphabetic
order by map symbol and gives the capa-
bility classification of each. It also shows
the page where each soil is deseribed and
the page for the capability unit.

Individual colored maps showing the
relative suitability or degree of limitation
of soils for many specific purposes can he
developed by using the soil map and the
information in the text. Translucent mate-
rial can be used as an overlay over the soil
map and colored to show soils that have the
gsame limitation or suitability. For ex-

ample, soils that have a slight limitation
for a given use can be colored green, those
with 2 moderate limitation can be colored
yellow, and those with a severe limitation
can be colored red.

Farmers and those who work with
Farmers can learn about nse and manage-
ment: of the soils from the soil deseriptions
and from the discussions of the interpre-
tive groupings.

Foresters ond others can refer to the
section “Ulse of the Soils for Woodland,”
where the soils of the county are grouped
according to their suitability for trees and
shrubs planted for various purposes.

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

Community planners and others can
read about soil properties that affect the
choice of sites for nonindustrial buildings
and for recreation areas in the sections
“Town and Country Planning” and
“Recreation.”

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

Seientists and others can read about how
the soils formed and how they are classi-
fied in the section “Formation and Classi-
fication of the Soils.”

Newcomers in Elkhart County may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be m-
terested in the section “General Nature of
the County.” which gives additional infor-
mation about the county.

Cover picture: Wooded stream bottoms and adjacent up-
lands provide multipurpese recreational areas. Areas of
Plainfield fine sand and Alluvial land, mixed.
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Figure I.—Location of Elkhart County in Indiana.

part of Indiana 1) Tt has a total area of 299,520
acres, or 468 square miles. Goshen, the county seat, is
near the center of the county. The climate provides for
ample precipitation and favorable temperature for farm-

LKHART COUNTY js in the extreme north-central
m

' Part_, of the fieldwork was done by FrANK KikscaNER, ROBERT
MONTGDMFERY, CH'ARLES MoxrgoMeRY, and Dwicar Harmis, Soil
Conservation Service.

ing. The physiography consists of nearly level and gently
sloping eolian and outwash sands in the northern part of
the county, nearly level to moderately sloping outwash
terraces and plains in the northern and central parts, and
nearly level to strongly sloping glacial till plains in the
eastern and western parts. The county iz drained mainly
by the Elkhart and St. Joseph Rivers. Farming probably
is the main source of income in the county. Corn and
soybeans are the main crops grown. Fruit and nursery
crops also are important as a source of income, as are
livestock and livestock products. The diversified indus-
trial enterprises in the county provide full-time employ-
ment for many residents. In order for farm and nonfarm
interests to achicve common objectives, a thorough under-
standing of soil and water resources is necessary.

How This Survey Was Made

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

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant.
They classified and named the soils according to nation-
wide, uniform procedures (4)% The soil séries and the
soil phase are the categories of soil classification most
used in a local survey,

Soils that have profiles almost alike make up a soil
series, Foxcept for different texture in the surface layer,
all the soils of one series have major horizons that are
stmilar in thickness, arrangement, and other important
characteristics. Kach soil series is named for a town or

#Italicized numbers in parentheses refer to Literature Cited,
page 94,
1



2 SOIL SURVEY

other geographic feature near the place where a soil
of that series was first observed and mapped. Oshtemo
and Rawson, for example, are the names of two soil

series, All the soils in the United States having the

same series name are essentially alike in those charac-
teristics that affect their behavior in the undisturbed
landscape.

Soils of one series can differ in texture of the surface
soil and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of
such differences, a soil series is divided into phases. The
name of a s0il phase indicates a feature that affects
management. For example, Oshtemo loamy sand, 0 to 2
percent slopes, is one phase within the Oshtemo series,
and Rawson loam, 0 to 2 percent slopes, is one phase
within the Rawson series.

After a guide for classifying and naming the soils
had been worked out. the soll scientists drew the bound-
artes of the individnal soils on aerial photographs.
These photographs show woodlands, buildings, field bord-
ers, trees, and other details that help in drawing bound-
aries aceurately. The soil map at the back of this pub-
lication was prepared from the aecrial photographs.

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

In most areas surveved there are places whetre soll ma-
terial is so gravelly, so shallow, so variable in texture, or
so frequently worked by wind and water that it cannot
be classified by soil serles. These places are shown on a
soil map and are deseribed in the survey like other map-
ping units, but they are given deseriptive names, such as
Alluvial land. loamy, or Alluvial land, mixed, and are
called land types rather than soils.

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

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map
and the laboratory data and yield data have been assem-
bled. The mass of detailed information then needs to be
organized in such a way that it is readily useful to differ-
ent groups of readers, among them farmers, managers of
woodland, engincers, and homeowners.

Grouping soils that are similar in suitability for each
specified use is the method of organization commonly
used in the soil surveys. The soil scientists set up trial
groups based on the yleld and practice tables and other
data. They test these groups by further study and by con-
sultation with farmers, agronomists, engineers, and
others; then they adjust the groups according to the re-
sults of their studies and consultations. Thus, the groups

that are finally evolved reflect up-to-date knowledge of
the goils and their behavior under present methods of use
and management.

General Soil Map

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

A map showing soil associations is useful to people
who want a general idea of the soils in a county, who
want to compare different parts of a county, or who want
to know the location of large tracts that are suitable for
a certain kind of farming or other land use. Such a map
is not suitable for planning the management of a farm or
ficld, because the soils in any one association ordinarily
differ in slope, depth, drainage, or other characteristics
that affect management. The seven soil associations in
Elkhart County are described in the following para-
graphs.

1. Plainfield-Chelsea-Tyner association

Deep, excessively drained ond somewhat excessively
drained, coarse-tewtured soils that developed in sandy
outwash

This association is in the northern part of the county
Tt consists mainly of nearly level and gently
sloping soils on broad outwash plains and makes up about
18 percent of the county.

About 40 percent of the association consists of Plain-
ficld soils. about 20 percent of Chelsea soils, about 15
percent of T'yner soils, and about 25 percent of minor
soils.

The IMlainfield, Chelsea, and Tyner soils are nearly
level to moderately sloping and occupy broad areas be-
tween depressions and drainageways. Plainfield soils
have a fine sand surface layer that is mainly dark brown.
The subsoil is yvellowish-brown fine sand. Chelsea soils
have a dark-brown and dark grayish-brown surface layer
of fine sand. The subsoil ig mainly brown fine sand that
contains thin, horizontal lenses of dark-brown loamy
sand, 4 to 7 inches apart. Tyner soils have a surface layer
of dark-brown loamy sand and a subsoil of dark yellow-
ish-brown and dark-brown loamy sand.

AMinor soils in this association are of the Oshtemo, Mau-
mee, Gilford, Tedrow, and Tawas series. Oshtemo soils
are somewhat excessively drained and occur on areas be-
tween depressions and drainageways. The Maumee and
Gilford soils are poorly drained and occupy depressions
and drainageways. Tedrow soils are somewhat poorly
drained and occupy low-lying flats and drainageways.
Tawas soils occupy deep depressions and are very poorly
drained, organic soils underlain by sand and gravel at a
depth of 12 to 42 inches.

A large proportion of this association is used for crops.
Corn, soybeans, small grain, and grasses and legumes for
forage are the most common crops. Some areas are used
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Figure 2.—Relationship of soils to topography and underlying materials in the Plainfield-Chelsea-Tyner association.

for nursery stock and Christmas trees. Crops grown on
this association respond to applications of supplemental
water, and a wide variety of field and special crops can
be grown under irrigation. Some areas, particularly in
the northwestern part of the county, are used for resi-
dential and industrial development. Most of this associa-
tion has slight limitations for homesites and for septic
tank absorption fields. Soil blowing 1s a hazard that af-
fects the use and management.of the soils of this asso-
ciation. Droughtiness and low fertility are important
limitations. Wetness and a seasonally high water table
are limitations on the minor soils that are poorly drained.

2, Oshtemo-Fox association

Deep and modervately deep over sand aend grovel, some-
what ercessively drained and well-drained, coarse tex-
tured and moderately coarse textured soils that developed
in loamy ouwtwash

This association consists of nearly level to moderately
steep solls on brog wash plaing along the major
streams and rivers [fig. 3). It makes np about 20 percent
of the county. The Iavgest arcas are along the St. Joseph,
Elkhart, and Little Elkhart Rivers and Turkey Creek.
About 70 percent of the association consists of Oshtemo
soils, about 8 percent of Fox soils, and about 22 percent
of minor soils.

Oshtemo and Fox soils are nearly level to moderately
steep and occupy breaks and broad arcas between depres-
sions and drainageways. The Oshtemo soils are somewhat
excessively drained. They have z surface layer of brown

loamy sand and a subsoil of mainly brown sandy loam.
The underlying material, below a depth of 42 to 66 inches
or more, is lonse sand and gravel. The Fox soils are well
drained and have & dark-brown sandy Joam surface layer
and a sandy elay loam subsoil that is mainly dark brown.
Fox soils are underlain at a depth of 24 to 42 inches by
loose sand and gravel. )

Tawas, Gilford, and Sebewa soils and Aluvial land,
mixed, are among the minor soils in this association. (iil-
ford and Sebewa soils are poorly drained and oceupy de-
pressions on outwash flats and along large dralnageways.
Alluvial land, mixed, occupies the frequently flooded bot-
tom lands along the major streams. It consists mainly of
somewhat poorly drained or poorly drained alluvial soils
that have a high water table. Tawas soils are very poorly
drained organic soils that are underlain by sand and
gravel at a depth of 12 to 60 inches. Other minor soils in
the association ave of the Homer and Brady serles.

Most of this association is nsed for crops or pasture.
The most common crops are ¢orn, soybeans, small grain,
and grasses and legumes for foruge. Many areas, particu-
larly near Goshen and Elkhart, are used for residential
and industrial development. Droughtiness is an impor-
tant limitation that affects the use and management of
the major soils of this association. Crops grown on these
soils respond well to applications of supplemental water,
and a wide variety of field and special crops can be grown
in irrigated areas, Wetness is a limitation for Gilford,
Sebewa, and other minor soils, and Alluvial land, mixed,
is gubject to frequent flooding.
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Figure 3.—Relationship of soils to topography and underlying materials in the Oshtemo-Fox association.

_ The major soils of this association generally have slight
limitations as sites for homes, with or without basements,
and for septic tank absorption fields, but where the soils
are moderately sloping or strongly sloping, the limita-
tions are moderate. The minor soils of this association
have severc limitations as sites for homes, with or without
basements, and also for septic tank absorption fields.

3. Riddles-Crosby-Miami association

Deep, well-drained and somewhat poorly drained, mod-
erately coarse texiured and medium-textured soils that
developed in loamy glacial drift

This association consists of nearly level to moderately
steep soils on uplands throughout the county|(fig. 4) Tt
makes up about 42 percent of the county. Abon per-
cent of the association consists of Riddles soils, about 25
percent of Croshy soils, about 12 percent of Miami soils,
and about 35 percent of minor soils,

The Riddles soils are on ridges between drainageways
and are well drained. They have a surface layer that is
mainly dark grayish-brown sandy loam and a subsoil of
dark-brown sandy clay loam and brown clay loam. The
underlying material, below a depth of 42 to 66 inches or
more, 18 loam glacial till.

Crosby soils are nearly level or gently sloping and oc-
cupy narrow drainageways and upland areas. These soils
are somewhat poorly drained. They have a surface layer
that is mainly dark-brown loam and a subsoil of grayish-

brown and yellowish-brown, mottled clay loam. The
underlying material, below a depth of 30 to 86 inches, is
brown loam glacial till.

The Miami soils, like the Riddles soils, occupy ridges
between drainageways. Miami soils are well drained and
have a loam surface layer that is mainly dark brown.
The subsoil is elay loam that is yellowish brown and dark
brown. The underlying material, below a depth of 24 fo
42 inches, is brown loam glacial till

Brookston, Carlisle, Del Rey, Haskins, Metea, Osh-
temo, and Rawson are the principal minor soils in this
association. The Brookston soils are poorly drained and
occupy depressions and drainageways. Del Rey soils are
somewhat poorly drained and occupy areas that were
formerly shallow lakes. Hasgkins soils also are somewhat
poorly drained. The Oshtemo soils are somewhat exces-
sively drained and occupy outwash areas that are under-
lain by deep deposits of sand and gravel. Rawson soils
are well drained and occupy areas on glacial till plains
and around lakebeds.

Most of this association is used for crops. Corn, soy-
beans, small grain, and grasses and legumes for forage
are the most common crops. Some areas are used for
woodland and for residential and industrial development.
Erosion is an important hazard that affects the use and
management of the sloping, well-drained soils. Wetness
is a lmitation for the Brookston, Crosby, Idel Rey, and
ITaskins soils, and droughtiness is a limitation for the
Qshtemo soils.
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Figure 4—Relationship of seils to topography and underlying materials in the Riddles-Crosby-Miami association.

The well-drained, level and gently sloping soils, which
make up most of this assoeiation, have slight limitations
as sites for homes, with or without basements. However,
the moderately sloping to moderately steep soils have
moderate or severe limitations. For these soils, limitations
for septic tank absorption fields range from slight to
severe, depending upon the steepness of the slopes. The
somewhat poorly drained soils of this association have
severe limitations as sites for homes with basements, mod-
erate limitations as sites for homes without basements,
and severe limitations for septic tank absorption fields.
The poorly drained minor soils have severe limitations
as sites for homes, with or without basements, and for
septic tank absorption fields.

4. Crosby-Brookston association

Deep, somewhat poorly drained and poorly drained, me-
dium-textured soils that developed in loamy glacial till

This association consists of nearly level and gently
sloping sotls on the upland glacial till plain in the south-
western part of the county. It makes up about 13 percent
of the county. About 60 percent of this association con-
sists of Croshy soils, abont 20 percent of Brookston soils,
and about 20 percent of Riddles and Miami soils. '

The Crosby soils are somewhat poorly drained and oc-
cupy areas between drainageways and depressions, They
have a surface layer that is mainly dark-brown loam and
a subsoil of grayish-brown and yellowish-brown, splotched
clay loam. The underlying material is loam glacial till.
Brookston soils are poorly drained and occupy depres-

sions and drainageways. They have a surface layer that
is mainly very dark gray silt loam and a subsoil that is
mainly grayish-brown and yellowish-brown, splotched
clay loam. They are underlain by loam glacial till. The
Riddles and Miami solls are well drained and occupy
knollg and breaks around drainageways.

Most of this association is used for crops. (lorn, soy-
beans, small grain, and grasses and legumes for forage
are the common crops. Some small areas are used for resi-
dential and industrial development. Wetness is the major
limitation that affects the use and management of these
soils. Tirosion iz a hazard on the sloping soils. Most of
this association has severe limitations for homesites with
basements and for septic tank absorption fields. However,
the somewhat poorly drained soils have only moderate
limitations for homesites without basements. Minor soils
of this association that arve well drained have slight to
moderate limitations as sites for homes with or without
basements. Limitations for septic tank absorption fields
runge from moderate to severe, depending upon the steep-
ness of the slope.

5. Blouni-Pewamo associalion

Deep, somewhat poorly drained and poorly drained, me-
divm-textured and moderately fine textured soils that
developed in silty clay loam glacial £ill

This association consists of nearly level and gently
sloping soils on the glacial till plain north and
east of Millersburg. It makes up about 3 percent of the
county. About 50 percent of the association consists of
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Figure 5~—Relationship of soils to topography and underlying materials in the Blount-Pewamo association.

Blount soils, about 30 percent of Pewamo soils, and about
20 percent. of Rawson and Hasking soils.

The Blount soils are somewhat poorly drained and oc-
cupy areas between drainageways and depressions. They
have a surface layer that is mainly dark-brown silt loam
and a subsoil of grayish-brown and yellowish-brown,
splotched silty clay loam and silty clay. The underlying
material is silty clay loam glacial till. The Pewamo soils
occupy drainageways and depresstons and are poorly
drained, They have a very dark gray silty clay loam sur-
face laver and an olive-gray and brown, splotched silty
clay subsoil. The underlying material is silty clay loam
glacial till. The Rawson and Hagkins soils are on uplands
and in arcas around lakebeds. Rawson soils are well
drained, and Haskins soils are somewhat poorly drained.

Most of this association is used for crops. Corn, soy-
beans, small grain, and grasses and legumes for forage
are the most common crops. Wetness is an important
limitation that affects the use and management of the
seils. Erosion is a hazard in the sloping areas of this
association. The somewhat poorly drained soils, which
make up most of this association, have severe limitations
for homesites with basements, moderate limitations for
homesites without basements, and severe limitations for
septic tank absorption fields. The poorly drained soils
have severe limitations for homesites, with or without
basements, and for septic tank absorption fields. The
minor soils that are well drained have slight to moderate
limitations for homesites, with or without basements, de-

pending upon the steepness of the slopes. They have
moderate Iimitations for septic tank absorption fields.

6. Volinia-Dickinson association

Deep, well-drained and somewhat excessively drained,
medium-textured and moderately coarse textured soils
that developed. in loamy outwash wnderlain by sand and
gravel

This association oceurs as two small areas south and
east of Tlkhart, one small area south of DBristol, and an
aren south of Goshen. Tt consists of nearly level prairie
soils on broad outwash plains and makes up about 2 per-
cent of the county. About 62 percent of the association
consists of Volinia soils, about 20 percent of Dickinson
soils, and the rest of less extensive sotls,

The Volinia soils, which occupy the prairie south of
Goshen, are well drained and have a thick, very dark
brown and very dark grayish-brown loam surface layer.
The subsoil is dominantly dark-brown sandy clay loam
over dark vellowish-brown loamy sand. It 1s underlain
by loose sand and gravel at a depth of 42 to 66 inches.
The Dickinson sotls, which oceupy the prairic area near
Elkhart and Bristol, have a thick, very dark brown and
dark-brown sandy loam surface layer and a dark-brown
and dark vellowish-brown sandy loam and loamy sand
subsoil. The material below a depth of 40 to 60 inches or
more is sand and gravel,

Among the minor soils in this association are soils of
the Dowagiac and Qshtemo series. Dowagiac soils have
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the same characteristics as Volinia soils, except that the
dark-colored surface layer is thinner. Oshtemo soils are
somewhat excessively drained and are nunderlain by sand
and gravel at a depth of 42 to 66 inches or more.

Most of the areas of Dickinson soils near Elkhart and
Bristol arc suited to residential and industrial develop-
ment. The area of Volinia soil south of Goshen is used
primarily for crops, mainly corn and soybeans. Crops
grown on this association respond to applications of sup-
plemental water, and many kinds of ficld and special
erops can be grown in irrigated arcas. This assoclation
has only slight limitations for homesites, with or withont
basements, and for septic tank absorption fields. Some
areas near Goshen are nsed for residential and industrial
development, and this use is rapidly increasing.

7. Carlisle-Tawas association

Deep, very poorly drained, very davk coloved muck soils
that developed in organic material

This association occupies the deep, depressional areas
of the uplands and outwash plains throughout the county.
It makes up about 2 percent of the county, About 50
percent of the association is made up of Carlisle soils,
about 35 percent of Tawas soils, and about 15 percent of
Linwood and Edwards soils. '

Carlisle soils have a black muck surface layer that is
underlain, to a depth of 42 inches or more, by black muck
and dark-brown, partially decomposed organie material.
Tawas soils have a black muck surface layer that is
underlain by very dark gray muck and dark-brown, par-
tially decomposed organic material to a depth of 12 to 42
inches. Underlying the organic layers are' sand and
gravel. Linwood soils consist of 12 to 42 inches of muck
and partially decomposed organic materials underlain by
loamy mineral materials. Edwards soils consist of 12 to
42 inches of muck and partially decomposed organic ma-
terials underlain by marl. '

Most of this association has been drained and is used
for erops. Corn is the most common crop. Some areas are
used for pasture. In undrained areas the natural vegeta-
tive cover 1s water-tolerant trees, shrubs. and grasses.
Wetness and a high water table are important limitations
that affect the use and management of these soils.

During dry periods soil blowing is a hazard in arcas
where there is no vegetative cover. This association has
severe limitations for homesites and for septic tank ab-
sorption fields.

Descriptions of the Soils

In this section the soil series and mapping units repre-
sented In this county are deseribed. The approximate

acreage and_proportionate extent of each mapping unit
are given i table 1

The soils of each series are first described as a group.
Important features commmon to all the soils of the series
are listed, and the position of the soils on the Iandscape
is given. Bach series description has a short narrative de-
scription of a representative profile and a much more
detailed description of the same profile, from which
highly technical interpretations can be made. Following
the profile is a brief statement of the range of character-
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isties of the soils in the series, as mapped in this county.
Comparisons are made with other soils that either are
located nearby or are generally similar to the soils of the
geries being described.

Iach soil, or mapping unit, in the series is next de-
scribed. Individual soils are delineated on the map and
identified by soil symbols. Generally, these descriptions
tell how the profile of the soil differs from that described
as representative for the series. They also tell about the
use and suitability of the soil described and something
about management needs.

For full information about any one mapping unit, it is
necesgary to read the description of the soil series as well
as the description of the mapping unit. General informa-
tion about the broad patterns of soils in the county is
given m the section “General Soil Map.” Unless otherwise
indicated, the color names and color symbols given are
for moist seil.

Alluvial Land

This miscellaneous land type is made up of areas of
alluvium recently deposited on first bottoms of major
streams throughout the county, These areas are subject
to flooding.

Alluvial land, loamy [Ad) consists of deep, moderataly
well drained and well drained alluvial soils that formed
in loamy materials under mixed hardwoods. These mate-
rials were washed from uplands and outwash plains and
were deposited by floodwaters.

The surface Iaver is fine sandy loam or loam, and the
subsurface layer is silt loam. loam, or sandy leam. In
places there are thin strata of sand or sandy clay loam.
The material below a depth of 2 to 3 feet consists of
various strata of material that vanges from silt loam to
sand and contains seattercd small amounts of gravel.

These areas, although subject to occasional flooding,
are suited to many kihds of row crops commonly grown
in the county. They can also be used for permanent pas-
ture and trees. Isolated small areas can be used for wild-
life habitat. Large areas have potential for recreational
development. {Capability unit 1-2)

Alluvial land, mixed {Am) consists of deep, somewhat
poorly drained to well-drained alluvial soils that formed
under mixed hardwoods in materials washed from up-
lands and outwash plains. The material at a depth below
2 to 3 fect is mainly stratified sand and gravel.

Arcas on low bottoms are frequently flooded, and the
water table is near the surface during most of the year.
Many of the somewhat poorly drained arveas are inter-
[aced with abandoned stream channels that are partly
filled with muck. The surface layer is dominantly silt
loam or Toam, and the subsurface layer is silt loam, loam,
or sandy loam. Because of the high water table, most of
these low-hottom areas are used for pasture or woodland.
Dralnage is not practical tn most places, hecause outlets
are not available.

Some moderately well drained or well drained areas
are at slightly higher elevations and are only occasionally
flooded. These soils have loam, sandy loam, or loamy sand
surface and subsurface layers. Although oceasionally
flooded, some of these arcas are suited to corn and soy-
beans. Most arcas are well suited to permanent pasture,
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TapLk 1.—Approzimate acreage and proportionaie extent of the soils

Soil Aeres | Percent Boil Acres | Percent
Alluvial land, loamy . - oo K20 0.2 || Miami clay loam, 12 to 18 percent slopes,
Alluvial land, mixed_ __________ . . ___.._ 7, 200 2 4 severely eroded. _______ ... 485 .2
Aubbeenaubbee sandy loam___________..__... 418 .1 || Oshtemo loamy sand, 0 to 2 percent slopes..--| 34, 000 11. 3
Blount silt loam, 0 to 2 percent slopes....._._.| 4, 450 1.5 || Oshtemo loamy sand, 2 to 6 pereent slopes____| 11, 300 3.7
Blount silt loam, 2 to 4 percent slopes, Oshtemo loamy sand, 6 to 12 percent slopes. .| 3 300 1.8
eroded .o oeae 1, 050 .4 || Oshtemo loamy sand, 12 to 18 percent
BoTrow Pits. . o oo 700 .2 BlOPES - - o e m oo 1, 700 . B
Brady sandy loam.__ . _________. 3, 850 1.3 || Oshtemo loamy sand, 18 to 25 percent
Brems loamy finesand. .- - ___________ 1, 200 .3 8lOPESa - o 600 .2
Bronson sandy loam. .. _____ 1, 250 .4 || Pewamo silty elay loam_ . _______ 2,100 .7
Brookston silt loam. .o ___ 9, 600 3.2 || Plainficld fine sand, 0 to 2 percent slopes__.___ 12, 300 4 2
Carlisle muek .. _______________. IR 2, 000 .7 |i Plainfield fine sand, 2 to 6 percent slopes...___ 8, 000 2.8
Carlisle muck, deained _ _______________.___._ 2, 350 "8 || Plainfield fine sand, 6 to 12 percent slopes_ . 2, 550 .9
Chelsea fine sand, 0 to 2 percent slopes._______ 6, 400 9.1 || Rawson loam, 0 to 2 percent slopes____ .. R 305 .1
Chelsea fine sand, 2 to 6 percent slopes___.__ .. 4, 200 1. 4 || Rawson loam, 2 to 6 percent slopes_______"___ 1, 650 .6
Chelsea fine sand, 6 to 12 percent slopes______. 600 -2 || Rawson loam, 6 to 12 percent slopes, eroded. .. 413 . }
Crosby loam, 0 to 2 percent slopes____________ 33, 000 10.9 || Rensselaer silt loam. _ . - o oo e 500 . f
Crosby loam, 2 to 4 percent slopes......._____ 22,200 7.3 | Riddles sandy loam, 0 to 2 percent slopes.____| 1,500 . b
Del Rey silt loam_ e 1, 500 .5 || Riddles sandy loam, 2 to 6 percent slopes___ . 14, 250 4.7
Dickinson sandy loam______ ... __._. 1, 650 .6 || Riddles sandy loam, 6 to 12 percent slopes____| 4, 800 1.6
Dowagiac loam_ ... 3, 900 1.3 || Riddles sandy loam, 12 to 18 percent slopes,
Edwards muek- _ e 650 L2 eroded - o e 660 .2
Fox sandy loam, 0 to 2 percent slopes_._.____. 4, 450) 1. 5 || Riddles sandy loam, 18 to 25 percent slopes,
Fox sandy loam, 2 to 6 percent slopes___ . ___ 550 .2 eroded _ _ _ e e 630 .2
Fox sandy loam, 6 to 12 pereent slopes, Riddles loam, 0 to 2 percent slopes_____.. o---| 1,150 -4
eroded._ . ... 236 @ || Riddles Inam, 2 to 6 percent slopes, eroded____| 11, 700 3.9
Gilford sandy loam__.__.___________________ 6, 500 22 || Riddles loam, 6 to 12 percent slopes, eroded---| 1, 550 .5
Gilford mueky sandy loam_ . _______________ 1, 100 .4 || Sebewa loam_____ . _____ ... (S 4,100 1.4
Gravel Pibo - o e 465 .2 || Shoals loam . oo o 1, 650 -6
Haskins loam, 0 to 2 percent slopes_ . ._______ 1, 700 6 || Tawas mueko oo . oo am e 1, 850 -6
Haskins loam, 2 to 4 pereent slopes_..________. 1, 600 .5 || Tawas muek, drained__. . oo 2, 200 .7
Homer loam - . s 650 .2 i Tedrow loamy sand____ oo 1, 350 5
Linwood muek. .. __________________. 473 .2 || Tyner loamy sand, 0 to 2 percent slopes_____ . 9, 800 3.2
Made land.car oo 1, 800 .5 || Tyner loamy sand, 2 to 6 percent slopes ... - 1,000 -3
Marsh_ e 2, 650 -9 Tyner loamy sand, 6 to 12 pereent slopes__.__ - 630 .2
Maumee loamy finesand_ ... ____________. 3, 250 1.1 i - ! 2 800 L2
A Volinia loam _ e :
Metea loamy fine sand, 0 to 6 percent slopes___| 1,300 .4 Wallkill silé 1 458 .9
Metea loamy fine sand, 6 to 12 percent, slopes__ 447 .2 allkill silf loam ... woooonoorooooaon 770 :
Miami loam, 2 to 6 peroent slopes, eroded___._| 9, 600 3.2 || Washtenaw silt loam__ ... —-o-ooooooo 280 1
Miami loam, 6 to 12 percent slopes, eroded____] 4, 800 1.6 || Whitaker loam.. . oo < 5
%’Iaiami lo?m, 112 to 18 percent slopes, eroclied-,, 610 .2 W ater e o e e 1, 700 .
iami clay loam, 6 te 12 percent slopes, |~
severely eroded. . ________________________ 1, 150 L4 Total o o e 209, 520 100. 0

1 Less than 0.1 percent.

‘wildlife, or woodland, and certain selected areas are
suited to outdoor laboratories or recreation. {Capability

unit Vw-2)

Aubbeenaubbee Series

erately slow permeability in the finer textured lower part.
Thev have a moderate available moisture capacity, are
low in organic-matter content, and have slow surface
runoff. Wetness is a limitation. Drained areas are suit-
able for most crops commonly grown in the county.

The Aunbheenaubbee series consists of decp, somewhat

Representative profile of an Aubbeenaubbee sandy
loam in a cultivated field, 200 feet south and 100 feet east

poorly drained, moderately coarse textured soils. These
soils are nearly level and occupy areas of the uplands.
They formed under mixed hardwoods in sandy loam drift

over loam glacial till.

In n representative profile, the surface layer is about
9 inches of darl-brown sandy loam. The subsurface layer
18 about 8 inches of grayish-brown sandy loam. The sub-
so1l 18 about 26 inches thick. The upper part of the sub-
soil 1s mottled, light brownish-gray and yellowish-brown,
friable sandy loam. The lower part 1s mottled, yellowish-
brown, friable sandy clay loam and heavy loam. The
underlying material 1s friable, mottled, yellowish-brown

loam.

Aubbeenaubbee soils have moderately rapid permeabil-
ity in the sandy loam upper layers and moderate to mod-

of the center of SW1;SE1; sec. 31, T. 37 N, R. 5 E.:

Ap—0 to 9 inches, dark-brown (10YR 3/3) sandy loam, light
brownigh gray (10YR 6/2) when dry; weak, medium,
granular struecture; friable; slightly acid; abrupt,
smooth boundary.

A2—9 to 12 inches, grayish-brown (2.5Y 5/2) sandy loam;
many, coarse, distinet, light olive-brown (2.5Y 5/6)
mottles; wealk, medium, subangular Moecky structure
breaking to weak, medium. granular; friable; many
dark vellowisti-brown {10YR 4/4) iron stains; slightly
acid ; elear. wavy boundary.

Ellg—12 to 22 inches, light brownish-gray (2.5Y 6/2) sandy
loam : many, coarse, distinct, yellowish-brown (10YR
5/4) mottles; weak, medium, subangular blocky struc-
ture; friable ; many dark yellowish-brown (10YR 4/4)
iron stains; medinm acid; gradual, wavy boundary.

B12g—22 to 26 inches, yellowish-brown (10YR 5/4) light sandy
loam; many, coarse, distinet, light brownish-gray



ELEHART COUNTY, INDIANA 9

(2.5Y 6/2) mottles; weak, medium, subangular blocky
structure ; friable; medium acid; eclear, wavy bound-

ary.

IIB22tg—26 to 34 inches, yellowish-brown (10YR 5/4) sandy
clay loam ; many, coarse, distinet, light brownish-gray
(2.5Y 6/2) mottles; moderate, medium, subangular
blocky strueture: firm; thin clay films on some peds;
medium acid; clear, wavy boundary.

IIB23tg—34 to 38 inches, yellowigh-brown (10YR 5/4) heavy
loam ; few, fine, distinet, light brownish-gray (10YR
6/2) mottles; weak, medium, subangular blocky
structure; friable to slightly firm; slightly acid:
clear, wavy boundary.

II1C—38 to 60 inches, yellowish-brown {10YR 5/4) leam till;
many, medium, distinet, light brownish-gray (2.5Y
6/2) mottles; massive; friable; mildly alkaline; eal-
careous. '

The solum ranges from 30 to 44 inches in thickness. The
sandy drift ranges from 18 to 36 inches in thickness, which is
variable within short distances. The B horizon is slightly
acid to strongly acid in reaction. The Ap horizon ranges from
dark brown (10YR 3/3} to dark grayish brown (10YR 4/2)
and dark yellowish brown (10YRR 4/4) in color. The BI1l
and B12 horizons range from sandy loam to loamy sand in
texture. The B12 horizon is absent in some areas. The B2
horizon ranges from clay loam to loam. The underlying IIC
horizon consists of loam till and in some areas contains thin
strata of sand and silt.

Aubbeenaubbee soils are assoeciated with Crosby and Has-
king soils. They are coarser textured in the A horizon and
upper part of the B horizon than Crosby soils and are coarser
textured throughout the profile than Haskinsg soils.

Aubbeenaubbee sandy loam (0 to 2 percent slopes)
{AuL.—This deep, moderately coarse textured soil is some-
what poorly drained. It 1s on uplands mostly in the
southern part of the county.

Included in mapping are small areas of Metea loamy
sand and Riddles sandy loam on slightly higher posi-
tions. Slopes are more than 2 percent in some included
areas.

Wetness is a limitation for this soil. Most areas are
used for crops, such as corn, soybeans, small grain, and
meadow. This soil is suited to cropping if it is adequately
drained and fertilized. (Capability unit ITw—11)

Blount Series

The Blount series consists of deep, somewhat poorly
drained, medium-textured soils. These soils arc nearly
level to gently sloping and oceupy areas of the glacial till
plain. They formed under mixed hardwoods in silty clay
loam glacial till.

In a representative profile, the surface layer is dark-
brown silt loam about 8 inches thick. The subsurface
layer is light brownish-gray, friable silt loam about 3
inches thick. The subsoil is about 22 inches thick. The
upper part is dark grayish-brown silty clay loam that
contains yellowish-brown mottles; the lower part is yel-
lowish-brown silty clay that contains grayish-brown mot-
tles. The underlying material is brown, firm silty clay
loam that contains yellowish-brown mottles.

The available moisture capacity is high, and the or-
ganic-matter content is medium to low. Permeability is
slow, and surface runoff is slow where the soils are nearly
level and slow to medium where the soils are gently slop-
ing. Use of these soils is limited by wetness, and erosion
1s a hazard in sloping areas. Most areas are used for
corn, soybeans, small grain, grasses, and forage legumes.

Representative profile of Blount silt loam, 0 to 2 per-

cent slopes, in a cultivated field, 480 feet south and 75
feot west of the northeast corner of the SE14NEL; sec.
35, T. 36 N., R. 7 E.:

Ap—0 to 8 inches, dark-brown (10YR 3/3) silt loam, l;ght
brownish zray (10¥R 6/2) when dry; weak, medlpm
and coarse, granular structure; friable; slightly acid;
abrupt, smooth boundary. .

A28 to 11 inches, light brownish-gray (10YR 6/2} silt loam ;
many, medium, faint, brown (10YR 5/3) mottles ;
very weak, medium to thick, platy strueture preak—
ing to weak, fine, subangular blocky ; friable; slightly
acid; elear, smooth houndary. )

B21g—11 to 15 inches, grayish-brown {10YR 5/2) silty clay
loam: many, fine, distinet, yellowish-brown (10YR
5/6) mottles; moderate, medium, subangular blocky
structure; firm; medium acid; clear, smooth bound-

ary.

B22t—15 to 23 inches, dark grayish-brown (10YR 4/2) he?.vy
silty clay loam; eommon, fine, distinet, yellowish-
brown (10YR 5/6) mottles; moderate, medium and
coarse, prismatic structure breaking to strong, me-
dium, angular Woeky; firm: dark grayish-brown
{10YR 4/2) thin to moderately thick clay ﬁlm_s on
all ped faces; numerous iron-manganese concretions;
strongly acid; gradual, smooth boundary.

B23t—23 to 383 inches, yellowish-brown (10YR 5/6) silty
clay ; many, fine, distinct, grayish-brown (10YR 5/2}
mottles; weak, medium, prismatic structure break-
ing to moderate, medium, angular blocky and sub-
angular blocky; firm, dark-gray (10¥R 4/1), thin
clay films on most ped faces; medium acid; clear,
smooth boundary.

(—33 to 60 inches, brown (10YR 5/3) silty clay loam; few,
fine, faint, yellowish-brown (10YR 5/6) mottles;
massive; firm; moderately alkaline; caleareous.

The golum ranges from 20 to 42 inches in thickness and in
most places its depth coincides with the depth to carbonates.
The Ap horizon ranges from dark brown te dark grayish
brown or brown. The B2 horizons range from heavy silty
clay loam to silty clay (with 38 to 48 percent clay). The C
horizon ranges from silty elay loam to elay loam glacial till.

RBlount soils have profiles similar to those of Haskins and
Crosby zoils. They have a finer textured A horizon and upper
part of the B horizon than Haskins soils, They are finer
textured throughout than Crosby soils.

Blount silt loam, 0 to 2 percent slopes (BIA).—This
nearly level soil is in areas between depressions on the
glacial till plain. It has the profile described as repre-
sentative for the series.

Included in mapping are small areas of Blount soils
with slopes of 2 percent or more and small areas of Pe-
wamo silty elay loam in narrow drainageways.

Wetness is a limitation for this soil. Blinding tile with
selected materials improves the efficiency of the drainage
system. If fertility and soil tilth are maintained, row
¢crops can be grown in most areas. This soil is suited to
corn, soybeans, small grain, and grasses and legumes for
hay and pasture if adequately drained and fertilized. In
some years frost heaving is a problem for deep-rooted
legumes. (Capability unit TTw—2)

Blount silt loam, 2 to 4 percent slopes, eroded (BIB2).—
This soil is gently sloping. Tts profile is similar to that
described as representative for the series, except that the
surface layer is about 4 inches thinner.

Included with this soil in mapping are small areas of
Blount soils that have a thicker surface layer and small
areas that have a somewhat coarser textured surface
layer.

Wetness is a limitation, and erosion is a hazard on this
soil. Eroslon can be controlled by suitable conservation
practices. This soil is suited to corn, soyvbeans, small
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grain, and grasses and legumes for hay or pasture if
ad;aquately drained and fertilized. (Capability unit Tle-
12

Borrow Pits

Borrow pits {Bp) consists of aress from which the soil
materinl hag been removed and, in most cases, has been
used for fill. Many of these areas nre nlong the toll road
in the northern part of the county. The original soil ma-
torial has been removed to a depth of 3§ to & feet. In avens
where the water table is shallow, some pits contain water,

Pits that contain water throughout the year ave useful
for wildlife and recreation. Some arens have been re-
claimed for farm use. The farming value of these re-
claimed areas is extremely variable. (Capability unit
Vile-3)

Brady Series

The Brady series congiste of deep, somewhat poorly
drnined, moderately coarse textured seils. These soils are
nearly level and oceupy drainagewnys of the outwash
llz_]lnius along the major streams of the county [(fig. G)]

wy formed under mixed hardwoods in moderately
conrse textured outwash materinl and ave underlnin by
loose sand and gravel at o depth of 42 to 66 inches,

In n representative profile, the surface layer is dark
hrown sandy leam about 0 inclies thick. The subsurface
layer is about 6 inches of brown, friable sandy lonm that
containg dark vellowish-brown mottles, The zubsoil is
about 35 inches thick and is friable. The upper 16 inches
is dark yellowish-brown sandy loam and containg gray-
ish-brown mottles. The lower part is brown loamy sand
that contains yellowish-brown mottles. The underlying
material, to a depth of 60 inches, is loose, pale-brown
sand that contains yellowish-brown mottles and is about
10 percent gravel.

Brady soils have a low available moisture capacity and
are medium or low in content of organic matter. They
have moderately rapid permeability and slow surface

1 bt = el . P 5 = ..
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Figure §.~Plowing Brady sandy loam along the Litile Elkhart
River. The dark-colored soil iz Gilford sandy loam.

runoff. Wetness is a limitation. Drained areas are suited
to most crops commonly grown in the county. )

Representative profile of Brady sandy loam in a culti-
vated Reld, 250 feet south and 50 feet west of the north-
east corner of sec. 16, T, 35 N,, R. 7T E.:

Ap—0 to 9 inches, dark-brown (10YR 3/3), sandy loam, gray-
ish brown (10YR §/2) when dry; weak, medinm,
granular structure; friable; slightly aeld; abrupt,
smoolh hoondary.

AZ—0 to 15 inches, brown (10YR 5/8) sandy loam; few,
medium, folnt, dorle yellowish-brown (10YR 4/4)
motiies; wenk, codarse, granular structoro ) frlable ;
alightly acld; clear, wovy boundary.

H—15 o 31 Inches, durk yoellowlsh-brown (10YR 4/4) sandy
loam ; many, medinm, distinet, geayish-hrown (10YR
5/2) mottles; mederate, medinm, subangulor blooky
wirnetonre: friable: thin cloy flme on peds; dome
manganesy and lron coneretlons ; medinm aeld; grad-
ual, wavy boundary.

1IB3—31 to 50 inches, brown (10YR 5/3) loamy sand, com-
mon, medium, distinet, yellowlsh-brown (10YR 5/8)
mottles : weak, medium, subangular blocky struc-
ture; friable; 6 percent gravel; neutral; abrupt, ir-
regular boundary.

IIC—50 to 60 inches, pale-brown (10YR 6/3) sand; eommon,
medium, distinct, yellowigh-brown (10YR 5/4) mot-
tles; single grain; loose; 10 percent gravel; mildly
alkaline; calcareous,

The solum ranges from 42 to 66 Inches in thickness. The
Ap horizon ranges from very dark gray (10YR 3/1) te dark
brown (10YR 3/3) in color. The A2 horizon is brown (10YR
5/3), pale brown (10YR 6/3), or yellowish brown (10YR
5/4) and contains yellowish-brewn (10YR 5/4-6/3) or dark
yellowish-brown (10YR 4/4) mottles. The A horizon is 12 fo 18
inches thick. The B2 horizon is dominantly sandy lcam but
ranges to sandy elay lonm, The gravel content of the solum
ranges Trom 0 to 16 pércent, nud the amoant i3 higher near the
lrger gtrenme. The B2 borizon ranges from dark yellowlsh
brown (10YR 4/4) Lo brown (10YR 6/8) or yellowlsh brown
(10T 6/4). Mettles are commen o muny ond groyish brawn
(10YR 5723 to pellowish brown (10¥YR 6,/0), The O horizon 18
sand or stratified layers of sand and gravel.

Brady soils are associated with Homer and Tedrow soils.
They have a coarser textured solum than Iomer solls and a
flner textured solum than Tedrow soils.

Brady sandy loam (0 to 2 percent slopes) (Br).—This
soil is in drainageways on outwash plains along the major
streams.

Tholuded in mapping are small areas of Bronson sandy
loam, Also included are some areas of Brady soils that
haye o surface layer of loamy sand and some areas of
soils that have a high iron content, are yellowish orange
in color, and have a very sticky consistenee, Little knowl-
edge of any variation 1n EMF response is available, but
there are indieations thaf these yellowish-orange soils
may have a higher nvailuble moisture eapacity than the
surrounding Brady soil.

Wetness i3 a limitation for this soil. If the soil is arti-
ficially drained, special blinding is needed around the tile
to keep the sand from entering. During prolonged dry

erinds, this soil is somewhat droughty, If adequately

rained, this soil is suited to corn, soybeans, small grain,
grasses, and legumes Tor hny or pasture. (Capability unit
I1Tw-4)

Brems Series

The Brems series consists of deep, moderately well
drained, coarse-textured soils. These soils are nearly level
and occupy shallow drairageways of the sandy outwash
plains. They formed under mixed hardwoods in sandy
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outwash material. They are underlain by sand at a depth
of 35 to T0 inches.

In a representative profile, the surface layer is dark-
brown loamy fine sand about 9 inches thick. The subsur-
face layer 1s light yellowish-brown fine sand about 3
inches thick. The subsoil is about 25 inches of fine sand.
The upper part is very friable, yellowish-brown fine sand.
and the lower part 1s loose, light yellowish-brown sand
that contains Light brownish-gray mottles. The under-
lying material is loose, yellowish-brown sand that con-
tains light brownish-gray mottles.

Brems soils have a very low available moisture capacity
and are low in content of organic matter. They have
rapid permeability and very slow surface runoff. Use of
these soils is limited by droughtiness. The soils are suited
to grasses and legumes for forage, and to trees.

Representative profile of Brems loamy fine sand in a
cultivated field, 100 feet west and 20 feet south of the
northeast corner of the SWij sec. 11, T, 38 N, R. 5 E.:

Ap—0 to 9 inches, dark-brown (10YR 3/3) loamy fine sand,
pale brown {(10YR 6/3) when dry; weak, medium,
granular structure; friable; meutral; abrupt, smooth
boundary. .

A2-—9 to 12 inches, light yellowish-brown (10YR 6/4) fine
sand ; very weak, medium, granular structure; very
friable to loose; slightly acid; eclear, wavy houndary.

B21—12 to 27 inches, yellowish-brown (10YR 5/4) fine sand;
very weak, subangular blocky structure to structure-
less; very friable; medium acid; clear, wavy bound-

ary.

B22—27 to 37 inches, light yellowish-brown (10YR 6/4) sand:
common, fine, faint, yellowish-brown (10YR 5/6) and
light brownish-gray (10YR 6/2) mottles; single
grain; loose; strongly acid; clear, smooth boundary.

C—37 to 60 inches, yellowish-brown (10YR 5/4) sand: com-
mon, medivm, distinet, light brownish-gray (10YR
6/2) mottles; single grain; loose; mainly strongly
acid but becoming slightly acid in lower part.

The solum ranges from 35 to 70 inches in thickness. The
Ap horizon ranges from very dark grayish brown to dark
brown in color. The A2 horizon ranges from yellowish brown
to light wellowish brown, and the B2 horizon from yellowish
brown to dark yellowish brown. The depth to mottling ranges
from 20 to 30 inches. In some areas there are thin, discon-
tinuous, dark-brown bands within the C horizon at a depth
below 50 to 60 inches. The A horizon ranges from neutral to
strongly aecid in reaection, and the B horizon from medium
to strongly acid.

Brems soils have a profile similar to that of Bronson soils.
They have less elay in the B horizon than Bronson soils.

Brems loamy fine sand (0 to 2 percent slopes) (Bu).—
This soil is in shallow drainageways on sandy outwash
plains. . . o

Included in mapping are small areas of Tedrow loamy
sand and small areas of Brems soils that have slopes of
more than 2 percent. Included in some areas are Brems
soils that have a subsoil of loamy sand.

Droughtiness is the major limitation. In areas where
the soil is bare of vegetation, soil blowing is a hazard
during dry periods. This soil is suited to grasses and le-
gumes for hay and pasture and is also suited to trees. If
irrigated, this soil is suited to all crops commonly grown
in the county, including berrics and ornamental shrubs.
(Capability unit TVs-1)

Bronson Series

The Bronson series consists of deep, moderately well
drained, moderately coarse textured soils. These soils are

nearly level and occupy areas near depressions and in
drainageways of the outwash plains along the main
drainageways of the county. They formed under mixed
hardwoods in moderately coarse textured outwash mate-
rial undertain by loose sand and gravel.

In a representative profile, the surface layer is dark-
brown sandy loam about 9 inches thick. The subsoil is
friable, brown and vellowish-brown sandy loam about 37
inches thick. Grayish-brown and brown mottles are com-
mon helow a depth of 25 inches. The underlying mate-
rial, to a depth of 60 inches, is light brownish-gray, loose
sand and gravel. .

Bronson soils have a low available moisture capaclty
and low organic-matter content. They have moderately
rapid permeability and slow runoff. Droughtiness is a
Itmitation. These soils are suited to corn, soybeans, small
grain, and grass and legumes for hay and pasture. They
can also be used for trees.

Representative profile of Bronson sandy loam in a
cultivated field, 600 feet east and 150 feet north of the
southwest corner of the SE1/SE1; sec. 36, T. 37 N, R.
5 H.:

Ap—0 to 9 inches, dark-brown (10YR 3/3) sandy loam, light
brownish gray (10YR 6/2) when dry; weak, flne and
medinm, granular structure; friable; neutral;
abrupt, smeoth boundary.

B1—9 to 20 inches, brown (10YR 5/3) sandy loam; weak,
medinm, subangular blocky structure; friable; few
iron and managnese concretions; about 10 percent
fine gravel; neutral; clear, wavy boundary.

B21t—20 to 25 Inches, vellowish-brown (10YR 5/4) sandy
loam; weak, medium, subangular blocky sfructure;
friable; few iron and manganese concretions; me-
dium aecid; clear, wavy boundary.

B22t—25 to 42 incheg, dark yellowish-brown (I0YR 4/4)
sandy loam; common, coarse, faint, dark grayish-
brown (10YR 4/2) mottles and common, medium,
faint, brown (10YR 5/3) mottles; moderate, medium,
subangular blocky structure; friable; about 20 per-
cent fine gravel; thin, reddish-brown (bYR 4/4) clay
films on some peds; medlum acid; clear, irregular
boundary.

B23t—42 to 46 inches, dark-brown (10YR 3/3) light sandy
clay loam ; many, medium, faint, dark grayish-brown
(10YR 4/2} motiles; moderate, medium, subangular
blocky structure ; firmm ; few, dark reddish-brown (5YR
3/2) iron-manganese concretions; thin, very dark
arayish-brown (10YR 3/2) clay films on some peds;
mainly medium aeid but becoming neutral in lower
part; abrupt, irregular boundary.

I1C—46 to 60 inches, light brownish-gray (10YR €/2), strati-
fied sand and fine gravel; single grain; loose; mildly
alkaline ; caleareous,

The solum ranges from 42 to 66 inches in thickness. The
Ap horizon ranges from dark brown to dark grayish brown
in color. The B horizon is dominantly sandy loam but ranges
to sandy clay loam. In some areas the lower part of the B
horizon is loamy sand with thin, discontinucus sandy leam
bands. Mottles of low chroma occur below a depth of 18 to
24 inches.

Bronson soils are assoeciated with the Brems and Fox soils.
They have a finer textured solum than Brems soils and a
coarser textured B horizon than Fox soils.

Bronson sandy loam (0 to 2 percent slopes) {Bv).—This
soll is near depressions and in drainageways.

Included in mapping are small areas of Oshtemo loamy
sand and Brady sandy loam. Also included are some areas
of Bronson soils that have a surface layer of loamy sand.

Droughtiness iz a limitation. Runoff is slow. Most areas
are used for corn, soybeans, small grain, and grasses and
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legumes for hay and pasture. If irrigated, this soil is
suited to special crops, such as truck crops. {Capability
unit 117s-2)

Brookston Series

The Brookston series vonsists of deop, poorly drained.
medium-textured soils. These seils ocoupy broad flats,
gwales, and narrow deninngeways :T‘hng.' formad
under mixed havidwoods in loam glacial till,

In a representative profile, the surface layer 18 about 9
inches of very davk gray silt loam and about G inches of
very dark genyish-brown light elay loam. The subsoil is
about %1 inches of geayigh-lnown, fivm elay loam that
cantnins yellowish-lrown mottles. The underlying mate-
rial, to o depth of 60 inehes, 15 frinble to firm, }'11hnwi:¢h-
brown loam that contuwing grayish-hrown mottles.

Braokston goile have s lugh available moisture capac-
ity nnd are high in content of organic matter, They have
slow permeability and slow surface runoff, Use of these

iously Hmited by wetness. Drained areas are

soils 18 seri
suited to most crops commonly grown in the county.

Representative profile of Brookston silt lonm in a enlti-
vated field, 120 feet north and 200 feet cast of the south-
west corner of NWig sec. 26, T, 35 N, R 4 E.:

Ap—0 to 9 inches, very dark gray (10YR 3/1) silt loam ;
weak, medium, granular structure; frinble; neutral:
mhrapt, smooth bonndary,

Al2—p ty 16 fnehes, verr dnrk groyish-browo (10YR 8/2)
Hght elay lomm: wenl, medinm, sabpngular hlneky
straeture | feiahie: neatral: clear, smooth boundary,

B21tg—13 1o 23 tnebes, graylsh-dirgwn (LOYTE G72) elay Inam;
mnny, mediion, dstioet, yellowlsh-hvewn (YR 5/6)
mottles ; weak, medinm pod conrse, prismatle ktroe-
ture broaking to nederate, medluom, pngnine Dloeky |
firm ; thin, dark-gray (10YR 4/1) clay films on most
preds ; neutral ; clear, wavy boundary.

B22tr—23 to 46 inches, grayish-brown (2.5Y 5/2) clay leam;
many, coarse, distinet, yellowish-brown (10YR 5/4)
mottles; moderate, medium and coarse, prismatic

Figure 7.‘—The dark-colored soil in the swale is Brookston silt
loam; lighter colored soil is Crosby loam, 0 to 2 percent slopes.
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structure breaking to moderate, medium, angular
blocky ; Arm; thin, dark-gray (10YR 4/1) clay films
on many peds; mainly neutral but mildly alkaline in
the lower part: abrupt, wavy boundary.

C—46 to 60 inches, yellowish-brown (10YR 5/4) lpam ; many,
coarse, distinet, grayish-brown (10IR 5/2) mottles;
massive; friable to firm ; mildly alkaline; calcareous.

The soltm eanges Trom 80 te 50 Inghed In thivkness. The
Ap Borizon ranges from hlnek too very dnrk gepy or very dark
b o eolor, The AL horksen einges from sl lonm to silby
clay loam in textore pod from very dark groy tn very ilark
graylsh brown in eolor. The B horigon is cluy loam or ety
elay Toinn. wnid (he € Gorkson 18 loam o Hght ¢lay Jonm, The
B horkzon hos o higher clny cottont in nrens nenr Dl Hew
walls thon In areas nenr Crosiy golls.

Brookston soils are associated with Pewamo and Hens-
selaer soils. They have coarser textured B and { horizons
than Pewamo solls. Brookston soils are underlain by loam
till, whereas Rensselaer soils are underlain by stratified silt
and sand.

Brookston silt loam (0 to 2 percent slopes) [Bw)—This
soil aeenpies futs and depressions in the uplands,

Tneluded in mopping arve small areas of Washtenaw
soile and of lighter colored Crosby goils. Also inclnded
are some arens of Brookston soils that have n surface
laver of loam.

Wetness is o major Hmitation, Most aveqs are used for
eorn, soyhenns, and small grain. Tf drained. this soil is
snited to these crops. Undrained areas provide wildlife
habitnt. {Capability nnit TTw=1)

Carlisle Series

The Curlisle series consists of deep, black, very poorly
drained organic enile. These soils ocenpy depressional
arens of the uplands and outwash plains, The depressions
wore ponded areas in which plant remains aeeumilatecd
aver o long period of time, Carlisle soils developed under
marsh vegetation in deep deposits of purtinlly decom posed
arganie material.

In w representative profile. the surface layer is black
ek about T inehes thick. Below the surfaes layer is
about 15 inehes of hlack, friable muele that contains small
amonnts of pent, The organic material, to a depth of G0
imehes, is Dlaek. [riable muck that containg many, par-
tially decomposed, dnvk-brown, fibrous and woody peat
Eragiments,

Carlisle soils have n high svailable moisture capacity
and vory high organic-mntter content, The permenbility
is moderately rapid. and surface runoff is very slow.
Wetness is the major limitation. These soils are suited to
row erops if fertifity nud wetness nre controlled.

Representutive profile of Carlisle muck; drained, in a
cultivated field, 100 feet south and 30 feet east of the
northiwest corner of SE1SWY, see. 26, T. 37 N, R. 6 E.:

Cd—0 to T Inclied. blaek (10YR 2/1) moek: wenk, coarse
and vy enaree, granolay steoelure: frinkibe sllpghtly
pelils gendanl, =mooth boundary.

e 1o 22 {nolies, Llaek (10YT 2/1% wuele that eonlnins
Wil nmovats of portinlly fecomposed peat; wenk,
medlum, Ernnnlar stroeture; frinble: neuteal; dif-
fuse, wavy boundary.

028—22 to G0 inches, black (10YR 2/1) muck mixed with
dark-brown (10YR 3/3), fibrous and woody peat (40
percent) ; neutral.

The organic deposits are more than 680 inches thick and

range from medium acid to neutral in reaction. The Oal hori-
zon ranges from black to very dark brown in color. The lower
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horizons vary as to content and composition of peat frag-
ments from few to many and from woody to fibrous.

Carliste soils are associated with the Tawas, Linwood, and
Edwards soils. They are thicker than Tawas seils, which are
underlain by sand at a depth of 12 to 42 inches. They are
also thicker than Linwood soils. which are underlain by
loamy mineral material at a depth of 12 to 42 inches, or
Edwards soils, which are underlain by marl at a depth of
12 to 42 inches.

Carlisle muck (0 to 2 percent slopes) (Ca).—This soil
occupies undrained depressions. The profile is similar
to that deseribed as representative for the series, except
that the mucky upper layers are thinner and the brown-
ish, fibrous and woody peat is nearer the surface. These
areas are covered with shallow water, or the water table
is near the surface most of the year.

Included in mapping are small areas of Carlisle soils
that have less than 42 mches of organic soil over mineral
soil material. In some places the organic material below
the surface layer is mostly peat.

Wetness is a severe limitation. In many cases drainage
outlets cannot be located. Only a small percentage of the
acreage is cropped and then only during dry years. Some
areas are in native grass pastures. Many areas are used
by wetland wildlife, and some areas provide food and
cover for other wildlife. (Capability unit Vw-2)

Carlisle muck, drained (0 to 2 percent slopes) (Cd).—
This soil occupies large, depressional arcas. These areas
have been drained, and the water table is about 30 inches
below the surface through most of the year. This soil has
the profile described as representative for the series.

Included in mapping are small areas of Carlisle soils
that have less than 42 inches of organic soil over mineral
soil material. Also included are small areas of Wallkill
silt loam. In some arcas the organic material below the
surfdce layer is very high in content of peat and there
are a few thin lenses of clay or sand in the muck or peat.

Wetness is a severe limitation for this soil. If the soil
is dry and barc of vegetation, soil blowing is a hazard.
Row crops can be grown cach yvear if fertility and drain-
age are controlled. Most areas are used for corn and soy-
beans. They are also suited to many kinds of truck crops.
(Capability unit TTTw-8)

Chelsea Series

The Chelsea series consists of deep, excessively drained,
coarse-textured soils. These soils are nearly level to mod-
erately sloping and occur on sandy outwash plains and
uplands. They formed under mixed hardwoods in sandy
outwash materials.

In a representative profile, the surface layer is.dark-
brown fine sand about 8 inches thick. The subsurface
layer is fine sand about 15 inches thick. Tt is dark grayish
brown in the upper part and dark brown in the lower
part. Below this, to a depth of 80 inches, is brown, loose
fine sand that contains bands of dark-brown loamy fine
sand 14 to 114 inches thick and totaling about 4 inches
in thickness. The underlying material is pale-brown, loose
fine sand.

Chelsea soils have a very Jow available moisture capac-
ity and low organic-matter content, They have very rapid
permeability and slow runoff. Droughtiness is a limita-
tion for these soils, and they are subject to soil blowing.

These soils are used for corn, soybeans, small grain, and
grasses and legumes for hay or pasture. If irrigated, they
are snited to all crops grown in the county, including
truck crops.

Representative profile of Chelsea fine sand, 2 to 6 per-
cent slopes, in a cultivated field, 300 feet west and 50 feet
north of the southeast corner of NE14S5W15 sec. 8, T.
37T N, R. 6 E.:

Ap—0 to 8 inches, dark-brown (10YR 3/3) fine sand, pale
brown (10YR 6/3) when dry; very weak, wedium
and coarse, granular structure; very friable; neu-
tral; abrupt, smooth boundary.

A?1—8 to 19 inches, dark grayish-brown (10YR 4/2) fine
sand; very weak, medium, subangular blocky struec-
ture to structureless; very friable; medium aeid;
gradual, smooth boundary.

A22—19 to 23 inches, dark-brown (7.5YR 4/4) fine sand;
weak, medinm, subangular blocky structure; very
friable; medium acid; clear, wavy boundary.

A23 & B2t—23 to 60 inches, brown (10¥R 5/3) fine sand;
single grain: loose; bands of dark-brown (7.5YR
4/4) loamy fine sand, % to 1% inches thick and 4
to 7 inches apart., totating 4 inches in thickness:
medimmn acid; clear, wavy boundary.

(C—60 to 68 inches, pale-brown {10YR 6/3) fine sand; single
grain ; loose; slightly acid to neutral.

The solam ranges from 4 to many feet in thickness. The A
horizon is dominantly fine sand but ranges to loamy sand in
gome areas. The A horizon ranges from very dark grayish
brown to brown in color, and the AZ3 horizon ranges from
brown to yellowish brown. The B2t bands range from dark
rellowish brown te dark brown and from loamy fine sand to
gsandy loam.

Chelsen soils are associated with the Plainfield and Tyner
soils. They have finer textured strata within the B horizon
than Plainfield soils. They have a coarser textured A horizon
than Tyner soils. They have discontinuous, wavy bands of
lpamy sand within the B horizon. whereas Tyner soils have
a continuous leoamy sand I horizon.

Chelsea fine sand, 0 to 2 percent slopes (ChA).—This
nearly level soil ocenpies the broad sandy outwash plains.

Included in mapping are small areas of Plainfield fine
sand. Also included are a few blowouts in some areas
where soil blowing has heen severe. The surface laver is
loamy sand in some areas. )

Drvoughtiness is a limitation, and soil blowing is a haz-
ard on this soil. Most areas are used for corn, soybeans,
small grain, and grasses and legnmes for hay and pasture.
The soil also is snited to trees and permanent pasture. Tf
irrigated, this soil is smited to special crops, including
truck erops. (Capability unit I1Ts-1)

Chelsea fine sand, 2 to 6 percent slopes (ChB}.—This
gently sloping soil is on sandy ontwash plains and up-
lands. It has the profile described as represemtative for
the series.

Included in mapping are small areas of Chelsea soils
that have slopes of less than 2 percent and areas that
have a loamy sand surface layer.

Droughtiness is a Hmitation, and soil blowing is a haz-
ard on this soil. Maost areas are used for crops that are
common in the eounty. Tf irrigated, this soll 1s suited to
special crops, including trnck crops. (Capability unit
I1s-1)

Chelsea fine sand, 6 to 12 percent slopes (ChC).—This
maoderately sloping soil occupies knells and ridges of the
sandy plains and uplands. Its profile is similar to that
deseribed as representative for the series, exeept that the
surface layer is thinner and lighter colored.
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Tncluded in mapping are small areas of Plainfield fine
sand and Tyner loamy sand. A few areas of Chelsea soils
that have slopes of 12 to 18 percent also are included.

Frosion is a hazard on this soil, and droughtiness is a
limitation. If suitable conservation practices are used,
row crops can be grown frequently, Most areas are used
for corn, soybeans, small grain, and grasses and legumes
for hay or pasture. This soil is suited to small grain, per-
manent pasture, and trees. (Capability unit ITTe-12)

Crosby Series

The Crosby series consists of deep, somewhat poorly
drained, medinm-textured soils. These soils are mnearly
level and gently sloping and occupy upland arcas of the
glacial till plain. They formed under mixed hardwoods
m medium-textured glacial till.

Tn a representative profile, the surface layer is about
9 inches of dark-brown loam and the subsurface layer 1s
about 4 inches of light brownish-gray, friable loam. The
subsoil is about 21 inches of grayish-brown and yellowish-
brown, firm clay loam. The underlying material, to a
depth of 60 inches, is brown, friable light clay loam gla-
cial till that grades to loam.

Crosby soils have a high available moisture capacity
and low organic-matter content. They have slow perme-
ability and slow surface runoff. Wetness is a limitation.
Tf wetness is controlled, these soils are suited to cornm,
soybeans, and small grain. They can also be used for pas-
ture and hay crops.

Representative profile of Crosby loam, 0 to 2 percent
slopes, in a cultivated field, 450 feet east and 210 feet
north of the southwest corner of sec. 30, T. 3T N, R. 5 E.:

Ap—0 to 9 inches, dark-brown (10YR 3/3} loam, light brown-
ish-gray (10YR 6/2) when dry; weak, medium and
ecparse, granular structure; friable; neutral; clear,
smooth boundary.

A2-9 to 13 inches, light brownish-gray (10YR 6/2) loam;
common, medium, distinet, yellowish-brown (10YR
5/6) mottles; weak, medium, granular strueture; fri-
able; slightly acid; gradual, smooth boundary.

B21tg—13 to 24 inches, grayish-brown (10YR G6/2} clay loam;
many, mediam, distinet, yellowish-brown (10XR 5/6})
mottles; weak, medium, prismatic struacture break-
ing to moderate, medium and coarse, subangular
hlocky ; firm ; thin, dark-gray (10YR 4/1) clay films
on most peds: some iron-manganese concretions:
strongly acid; diffuse, smooth boundary.

B22t—24 to 34 inches, yellowish-brown (10YR §5/4) clay
loam; many, coarse, distinet, grayish-brown (10YR
5/2) mottles; moderate, medium and coarse, sub-
angular blocky structure; firm; thin, dark-gray
(10YR 4/1) clay films on many peds; many iron-
manganese coneretions; neutral; gradual, smooth
houndary.

(C—34 to 60 inches, brown (10YR 5/3) light clay loam, grad-
ing to loam with depth; massive; friable; light-gray
(10XYR 7/2) Yime coatings on peds; mildly alkaline;
caleareous.

The solum ranges from 24 to 88 inches in thickness. The
Ap horizon is loam and ranges from very dark grayish brown
to dark brown or dark yellowish brown in color. The A2 hori-
zon ranges from light brownish gray to pale brown or gray-
ish brown. The B2 horizon ranges from silty clay loam to
light ctay loam and from dark grayish brown to light yellow-
ish brown. The C horizon is loam or light clay loam.

The Crosby soile are asgsociated with the Haskins, Del Rey,
and Aubbeenaubee soils. They are coarser textured in the
lower part of the B horizon and in the C horizon than Has-
king soils. They are coarser textured throughout the profile
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than Del Rey soils. They are finer textured in the A horizon
and in the upper part of the B horizon than Aubbeenaubee
soils.

Crosby loam, 0 to 2 percent slopes [CrA).—This nearly
level soil occupies areas between depressions and the
small drainageways of the glacial till plains. Tt has the
profile described as representative for the serles.

Included in mapping were small areas of Crosby soils
having slopes of more than 2 percent and areas of Brook-
ston silt loam. Some areas of Crosby soils that have a silt
loam surface layer and a silty clay loam subsoil also are
ineluded.

Wetness is a limitation for this soil. Most areas are used
for corn, soybeans, small grain, and grasses and legumes
for hay and pasture. If adequately drained, this soil is
suited to these crops. It can also be used for permanent
pasture and for trees tolerant of excessive wetness.
{ Capability unit TTw-2)

Crosby loam, 2 to 4 percent slopes [CrB).—This soil is
gently sloping. Its profile is similar to that described as
representative for the series, except that the surface layer
is thin and lighter colored in some areas.

Included in mapping are small areas of Miami loam or
Riddles loam on low ridges. Some small areas of Crosby
soils that have a stlt loam surface layer and a silty clay
loam subsoil also are included.

Wetness i1s a limitation, and erosion is a hazard on this
soil. If wetness and erosion are controlled, this soil is
suited to corn, soyheans, and wheat. Tt also can be used
for permanent pasture and for trees tolerant of excessive
wetness. (Capability unit ITe-12)

Del Rey Series

The Del Rey series consists of deep, somewhat poorly
drained, medium-textured soils. These soils are nearly
level and occupy areas on lakebed plains. They formed
under mixed hardwoods in stratified, moderately fine tex-
tured and medium-textured sediments that settled out of
slow-moving water in shallow lakes and stream back-
waters.

In a representative profile, the surface layer is dark
grayish-brown silt loam about 7 inches thick., The subsur-
face layer is light brownish-gray, friable silt loam about
9 inches thick. The subsoil is about 29 inches thick. The
upper 4 inches is mottled, grayish-brown, firm light silty
clay loam. The next 10 inches is mottled, grayish-brown,
very firm silty clay. The next 7 inches is mottled, light
olive brown, firm heavy silty clay loam, and the lower 8
inches is mottled, yellowish-brown, firm light silty clay
loam. The underlying material, to a depth of 60 inches, 1s
light brownish-gray, firm heavy silt loam that contains
brownish-yellow and light brownish-gray mottles.

Del Rey soils have a high available moisture capacity
and low organic-matter content. They have slow perme-
ability and slow surface runoff. Wetness is a limitation.
Drained areas are suited to crops commonly grown in the
county.

Representative profile of a Del Rey silt loam in a culti-
vated field, 500 feet east and 200 feet north of the south-
west corner of see, 10, T. 36 N, R. 4 E.:

Ap-—0 to 7 inches, dark grayish-brown (10¥YR 4/2) silt loam;

moderate, medium and coarse, granular strueture;
friable ; neutral; abrupt, smooth boundary.
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A2—7 to 9 inches, light brownish-gray (10YR 6/2) silt loam ;
common, medium, distinet, brown (10YR 5/3) mot-
tles ; moderate, fine and medinm, granular structure;
friable; many iron-manganese concretions; neutral;
clear, smooth Loundary.

B21tg—9 to 13 inches, grayish-brown (10YR 5/2) light silty
clay loam: commion, mediom. distinet, yellowish-
brown (10YR 3/4) and light-gray (10YR 7/2) mot-
tles; moderate, medium and coarse, subangular
bloeky structure; firm; medium acid; clear, smooth
houndary.

B22tgp—18 to 23 inches, grayish-brown (2.5Y 5/2) silty clay;
many, medium, distinet, yellowish-brown (10YR 5/4)
mottles; moderate, medium, anguiar blocky strue-
ture; very firm; thin, dark grayish-brown (2.5Y 4/2)
and very dark grayish-brown (2.5Y 3/2) clay films
on most peds; few i{ron-mangunese coneretions;:
strongly acid; clear, smooth boundary.

B23t—238 to 30 inches, light olive-brown (2.5Y 5/4) heavy
silty clay loam; many, medium, distinct, yellowish-
brown (10YR 5/6) and grayish-brown (2.5% 5/2)
mottles; moderate, medium, subangolar blocky and
angular blocky structure; firm; thin, dark grayigh-
brown (2,5Y 4/2) clay films on most peds; strongly
acid; gradual, smooth houndary.

B3—30 to 38 incles, yellowish-brown (10YR 5/8) light silty
clay loam: many, medium, distinet, light brownish-
gray (2.5Y 6/2) mottles: weak, medium and coarse,
subangular blocky stricture; firm: neutral: clear,
smooth boundary.

Cg—38 to 60 inches, Hili brownish-gray (2.58Y 6/2) leavy
gilt loam; many, medium, distinct, brownish-yellow
(10YR 6/6) and light brownish-gray (2.8Y 6/2)
mottles ; massive; firn; many gray (10YR 6/1) lime
coneretions; high silt content: mildly alkaline ; cal-
CAreous.

The solum ranges from 24 te 48 inches in thickness. The A
horizon iz dominantly silt loam but ranges to loam in some
areas, The Ap horizon ranges from very dark grayish brown
t_n dark grayish brown in cotor. The B2 horizon ranges from
light silty clay loam to silty elay amt contains 35 to 45 per-
cent clay. Dominant colors are grayish brown and vellowish
h_rown. The underlying material is stratified and ranges from
ailt loam to silfy clay loam. In some areas it has thin layers
of fine sand or silt.

Pel Rey soils are assoelated with Crosby and Yhitaker
soils, They are underlain by moderately fine textured, strati-
fled ]acpstrine materinl. whereas Crosby soils are nnderlain
by medivm-textured glacial till. They have a lower sand con-
tent in the B horizon than the Whitaker soils and laeck the
stratified fine sand and silt underlying material of those soils.
They are less permeable than Whitaker soils.

Del Rey silt loam {0 to 2 percent slopes) |De).—This soil
oceupies lakebed plains and slack water arens.

Included in mapping are small areas of Brookston silt
loam and small areas of Dol Rey soils that have slopes of
more than 2 percent. , .

Wetness is a limitation for this soil. If adequately
drained. it is suited to corn, soybeans, small grain, and
grasses and legumes for hay and pasture. Tt ean also be
used for permanent pasturc and for trees tolerant of eX-

cessive wetness. {Capability unit TTw-2)

Dickinson Series

The Dickinson series consists of deep, somewhat ex-
cessively drained. moderately eoarse textured soils that
formed under prairie grasses in loamy outiwash material.
These soils are nearly level and occupy areas of the out-
wash plains. )

In a representative profile, the surface layer is very
dark brown and dark-brown sandy loam about 14 inches
thick. The subsoil is about 26 inches thick. The upper 16
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inches is dark-brown, friable sandy loam, and the next
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10 inches is dark yellowish-brown, loose loamy sand. The
underlying material consists of two parts. The upper part
15 light yellowish-brown, loose sand that contains about
10 percent gravel. The lower part is very pale brown
coarse sand and gravel. ) ) .

Dickinson soils have a low available moisture capacity
and high organie-matter content. They have moderately
rapid permeability and slow runoff. Althongh droughti-
ness is o limitation, these soils are suited to all crops
grown in the county, including truck crops. .

Representative profile of Dickinson sandy loam in a
cultivated field, 500 feet south and 250 feet west o_f the
northeast corner of the NWLiSWL; sec. 2, T. 37 N, R.
5T

Ap—0O to 10 inches, very dark brown (10YR 2/2) zandy }oam;
moderate, medium, granular structure; friable;
strongly acid; clear, smooth boundary.

Al—1¢ to i4 inches, dark-brown (L0YR 3/3) sandy loam;
moderate, medium, granular structure; friable;
strongly acid; abrupt, smooth boundary.

B2—14 to 30 inches, dark-brown (7.5YR 4/4) sandy loam
that contains about 10 percent gravel; weak, me-
dium, subangular blocky structure; friable; strongly
acid; clear, smooth boundary.

ITB3—30 to 40 inches, dark yellowish-brown (10YR 4/4)
loamy sand that contains about 10 percent gravel;
very weak, subangular blocky structure to structure-
less; loose; medium acid; gradual, wavy boundary.

IIC1-—40 to 60 inches, light yellowish-brown (10YR 6/4) sand
that contains about 10 percent gravel; single grain;
loose ; slightly acid; clear, irregular boundary.

IIC2—60 to 68 inches, very pale brown (10YR 7/3) coarse
sand and gravel; single grain; loose; mildly alka-
line; caleareous.

The solum ranges from 36 to 50 inches in thickness. The
Ap horizon is sandy loam and ranges from very dark brown
to very dark gray in color. The Al horizon ranges from very
dark grayish brown to dark brown. The B horizon ranges
from dark brown in the upper part to dark vellowish brown
in the lower part. The underlying material is sand or sand
and gravel,

Dickingon soils are associated with the Volinia and Do-
wagiac soils, They have a coarser textured B horizon than
Volinia goils. They have a darker colored A horizon and a
coarger textured B horizon than Dowagiace soils.

Dickinson sandy loam (0 to 2 percent slopes) {Dkl.—
This soil is on sandy outwash plains.

Included in mapping, around small depressions, are
small areas of Dickinson soils having gentle and mod-
erate slopes. These soils generally have a thinner and
%ighter colored surface layer than this Dickinson sandy
oam,

Droughtiness is a limitation for this soil. Most areas
are used for and are suited to corn, soybeans, and wheat.
They can also be used for permanent pasture and trees.
(Capability unit I11Ts-2)

Dowagiac Series

The Dowagiac series consists of deep, well-drained,
medium-textured soils that formed in loamy outwash
underlain by loose sand and gravel. These soils are nearly
level and oceupy outwash plains.

In a representative profile, the surface layer is very
dark grayish-brown loam about 9 inches thick. The sub-
surface layer is dark brown, friable loam about 4 inches
thick. The subsoil is about 39 inches thick. The upper 23
inches is dark-brown, firm sandy clay loam. The next 16



16 SOTL SURVEY

inches is brown, very friable loamy sand that contains
discontinuous bands of dark yellowish-brown sandy loam,
1 to 3 inches thick and 4 to 8 inches apart. The under-
lying material is yellowish-brown, loose coarse sand in
the upper part and pale-brown, loose coarse sand and fine
gravel in the lower part.

Dowagiac soils have a moderate available moisture
capacity and high organic-matter content. They have
moderate permeability and slow runoff, Use of these soils
is limited by droughtiness. They are suited to all crops
grown in the county.

Representative profile of Dowagiac loam in a culti-
vated field, 60 feet south and 160 feet west of the north-
east corner of the NW14NW1ij see. 18, T. 36 N., R. 6 E.:

Ap—D to 9 inches, very dark grayish-brown (10YR 3/2) loam;
weak to moderate, medium, granular structure; fri-
able ; nmentral; abrupt, smooth boundary.

A2 9O to 13 inches, dark-brown (10YR 4/3) loam; weak, me-
dium, subangular blocky structure; friable; neutral;
clear, smooth boundary.

B2t—13 to 36 inches, dark-brown (7.5YR 4/4) sandy clay
loam; moderate, medium and coarse, subangular
blocky structure; firm; few, thin clay films on peds;
strongly acid; clear, wavy boundary,

TIB23&B2—36 to 52 inches, brown {10YR 5/3} loamy sand that
contains discontinunous bands of dark yellowish-brown
{(10YR 3/4) sandy loam, 1 to 3 inches thick and 4 to
§ inches apart; weak, medium, subangular blocky
structure to massive; very friable; strongly acid;
clear, wavy boundary.

111C1-—-52 to 68 inches, yellowish-brown (10YR 5/4) coarse
gsand ; single grain; loose; medium acid; clear, wavy
houndary. i

IIIC2—68 to 72 inches, pale-brown (10YR 6/3) coarse sand
and fine gravel; single grain; loese ; mildly alkaline;
calcareous.

The solum ranges from 40 to 60 inches in thickness. The Ap
horizon is very dark grayish brown or dark brown. The B2t
horizon ranges from clay loam to gravelly sandy clay loam in
texture. The B3 horizon ranges from sandy loam to loamy
sand or sand, and in some areas the sandy loam bands or
strata are absent from this horizon. The C horizon is coarse
sand or coarse sand and gravel.

Dowaglae soils are associated with Dickinson, Volinia, and
Fox soils. They have a lighter colored A horizon and a finer
textured B horizon than Diekinson soils. They have a thinner,
dark-colored A horizon than Volinia seils and are deeper over
gand and gravel than Fox soils.

Dowagiac loam (0 to 2 percent slopes) (Dol—This soil
oceupies outwash plains.

Included in mapping are small areas of Dowagiac soils
having slopes of more than 2 percent, These soils gener-
ally have a thinner and lighter colored surface layer than
this Dowagiac soil.

Droughtiness is a limitation for this soil. Most areas
are used for and are suited to corn, soybeans, and wheat.
They are also suited to pasture and trees. (Capability
unit TTs-2)

Edwards Series

The Edwards series comsists of black, very poorly
drained organic soils in depressional areas of the uplands,
outwash areas, and lakebeds. These soils formed under
swamp vegetation in deposits of partially decomposed
organic material over marl,

In a representative profile, the surface layer is black
muck about 11 inches thick. Below the surface layer is
about 15 inches of dark, reddish-brown, friable muck that

contains partially decomposed woody fragments and
other plant remains. The underlying mineral material, to
a depth of 60 inches, is gray marl that contains some shell
fragments, ) ‘ ) .
Edwards soils have a high available moisture capacity
and very high organic-matter content. Permeability 1s
moderately rapid in the organic layers and variable in
the underlying marl. Runoff is very slow. Wetness is a
severe Hmitation. If wetness is controlled, these soils are
suited to all crops commonly grown in the county.
Representative profile of dwards muck in a cultivated
field, 50 fect east of the northwest corner of the SWij
sec. 33, T. 38 N, R. 6 Li.:
0al—~¢ to 11 inches, black (10YR 2/1) muck; meoderate, me-
dium and eoarse, granular structure; friable; slightly
aecid ; abrupt, smooth houndary.
0a2—11 to 26 inches, dark reddish-brown (5YR 2/2) muck;
weak, medium and coarse, granular structure; fri-
able; many partially decomposed woody fragments;
few shell fragments; slightly aeid in upper part, be-
coming alkaline in lower part; abrupt, wavy bound-

ary.

IILca—26 to 60 inches, gray (N 5/0) marl; structureless
{massive) ; friable; few shell fragments; many par-
tially decomposed remains of grassy plants in upper
2 inches of marl; moderately alkaline; caleareous.

The organic deposits range from 12 to 42 inches in thick-
ness, The Oal horizon ranges from black to very dark brown
in color, and the Oa2 horizon ranges from black to dark red-
dish brown. The underlying marl has a wide range of purity
and color, and the upper layers of marl contaln partialty de-
compaoged organic fragments.

Edwards soils are associated with Carlisle, Tawas, and Lin-
wood soils. They have organic layers that are much thinner
than those of Carlisle soils. They are underlain by marl,
whereas Tawas 50ilg are underlain by sand and Linwood soils
are underlain by loam.

_ Edwards muck (0 to 2 percent slopes) (Ed).—This soil
is in depressional areas of the uplands and outwash areas.

Included in mapping are small areas of Edwards soils
in which the deposits of organic material are either
deeper or more shallow than in this soil.

Wetness is a severe limitation for this soil. Soil blow-
ing is a hazard if the soil is dry and bare of vegetation.
Row crops can be grown each year if fertility and wet-
ness are controlled. Most areas are nsed for corn and soy-
beans. This soil also is suited to truck crops. (Capability
unit IVw-3)

Fox Series

The Fox series consists of moderately coarse textured
soils that are moderately deep over loose sand and gravel.
These soils formed under mixed hardwoods in loamy out-
wash material. They are nearly level to moderately slop-
ing and occupy outwash plains and knolls and ridges.

In a representative profile, the surface layer is dark-
brown sandy Joam about 9 inches thick. The subsurface
layer is brown, friable light sandy loam about 4 inches
thick. The subsoil is about 23 inches thick., The upper 3
inches is dark yellowish-brown, firm light sandy clay
loam, the next 14 inches is dark-brown, firm sandy clay
loam, and the lower 6 inches is dark reddish-brown, firm
gravelly sandy clay loam. Tongue-like projections of the
reddish-brown snbsoil ﬁg. SEIextend into the underlying
pale-brown, loose, stratified sand and gravel.
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Figure 8—Loose sand and gravel have been removed to show these
conical tongues of a Fox sandy loam.

Fox soils have a moderate availuble moisture capacity
and low l.'l-I'ﬁ'.I-]]iL‘,-!‘tlnl,'.t-{‘_ ' eotibent. Tll{‘.}' ity miaclerate -
meability. Runoff is slow on the nearly lovel sotls and
rapid on the sloping soils, Droughtiness is n serious lim-
itation for these soils, and eresion is n hazard on the slop-
ing soils. Fox soils are suited to all eraps :'ummrllligrr
grown in the county.

Representutive profile of Fox sandy loam, 0 to 2 per-
cent slopes, in w cultivated field, 500 feot cast nnd 200
feet novth of the southwest corner of NW14 see. L
85 N., B T E.;

Ap—0 to 9 inches, dark-brown (10YR 3/3) gsandy loam, light
browuish gray (10YR 6/2) when dry; weak, medium
and coarse, granular strueture ; friable ; slightly aeid;
abrupt, smooth boundary.

A28 to 13 inches, brown (10YR 4/3) light sandy loam ; wealk,
medium, granular strueture; friable; slightly acid;
clear, smooth boundary.

B1—13 to 16 inches, dark yellowish-brown (10YR 4/4) light
sapdy clay loam; moderate, medium, subangular
blocky structure; firm; mediem acid; clear, wavy
boundary.

BZIE10 to 80 inches, darlebrown (T.EER 4/4) mandy eloy
lonm ; moderate, medlum, subangulyr Mocky strue
tare; firm; thin eluy #lms on some peds’ medlum
el § clear, frregulore boundpry,

BZ2t—30 to 86 inebos. dark reddish-brown (GYR 872 Eravelly
sandy coloy loam; weak, conees, snbongalor blocky
atrtiolure ;. fiem; slightly  webd ! abrupt, Irregilpr
bonndary,

IIC—36 to 60 inches, pale-brown (10YR 6/8), stratified sand
and gravel; single grain; loose; mildly alkaline; cal-
careous.

The solum ranges from 24 to 42 inches in thickness. The Ap
horizon ranges from very dark grayish brown to dark grayish
brown in color, The B horizon ranges from sandy clay loam to
silty clay loam or gravelly elay loam. Gravel content in the
A and B horizons is commonly Jess than 10 percent, except in
the B22¢ horizom, which may contain considerably more
gravel. In plices where the lower part of the B horizon con-
tacts the sand and gravel, there may be a strong illuviated
horizon of clay and organic matter. This layer normally has
a darker color than the B horizon above. The underlying ITC
material varies considerably in proportion of sand and gravel.

The Fox soils are associated with Oshtemo, Bronson, and
Dowagiae soils. They have a finer textured B horizon and are
more shallow to sand and gravel than Oshteme or Bronson
soils. They lack the leached loamy sand layer under the B2
horizon of Dowagiac soils.

Fox sandy loam, 0 to 2 percent slopes [FoA).—This
nearly lovel soil oeenrs on outwash plains. Tt lns the pro-
file degeribed ns vepresentative for the series.

Included in mapping are small nreas of Oghtemo lonmy
sand pnd smnll avens of Fox soils having elopes of more
thun 2 pereent. Also ineluded are some small arveas,
mainly along Solomon Creek, with a scasonal high water
table.

Droughtiness is a limitation for this soil. Most areas
are used for and are suited to corn, soybeans, wheat, and
grasses and legumes for hay and pasture. (Capability
unit TIIs-2)

Fox sandy loam, 2 te & percent slopes (FaBl.—This
gently sloping soil is in areas nronnd depressions and
drainngewnys and on lnolls and ridges,

Ineluded with this =oil iu mapping are small areas of
Oahtemo lonmy sand and Fox llrmm. In some areas the
surface lnyer is lighter colored than the ene deseribed as
representative.

This soil is susceptible to erosion. Runoff is medium.
Row crops can be grown most of the time if conservation
practices wre used to control crosion. This soil is suited
ta corn, soybeans, wmall geain, ind grasses and legumes
for huy nnd pastuve, {Capnbility unit I1Te-13)

Fox sandy loam, 6 to 12 percent slopes, eroded
tFoC2l—This moderately sloping soil is on breaks sround
drainagewnys and potholes and on knolls and ridges. Tts
profile iz similar to that deseribed as representative for
the sevies, except that the surface layer is thinner and
ligeliter colored.

Ineluded in mappig nre smnll avens of Oshtemo lonmy
sand i smnll neeas of Fox soils that have steeper slopes.

This soil is susceptible to serious ervosion. Runof! is
rapid. Row crops ean be grown if conservation practices
are uged to control erosion. This soil is snited to corn.
soybeans, small grain, and grasses and legumes for hay
and pasture. Tt also is suited to permanent pasture orv
trees. (Capability unit 1TTe-18)

Gilford Series

The Gilford series consists of deep, very poorly
drained, moderately coarse textured soils. These soils oc-
eupy broad depressionnl arens of the outwash plains
along the major drainageways of the county. They
formed undor water-tolernnt trees and shrubs in loamy
outwish muterial underlain by loose sand and gravel.

In o representative profile, the surface layver is about
12 inches of black nnd very durk gray sandy loam. The
subsoil is nbout 19 inches thick. The upper part is gray,
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friable sandy loam that contains yellowish-brown mot-
tles, and the lower part is gray, friable sandy clay loam
that contains light yellowish-brown mottles. The under-
lying material is gray, loose sand.

Gilford soils have medium available moisture capacity
and high organic-matter content. They have moderately
rapid permeability and slow runoff. Wetness is a limita-
tion. Drained areas are suited to most crops commonly

grown in the county.

Representative profile of Gilford sandy Joam in a culti-
vated field, 100 feet west and 1,000 feet south of the
northeast corner of sec. 6, T. 37 N., R. 6 li.:

Ap—0 to § inches, black (10YR 2/1) sandy loam; wealk, me-
dium, granular structure; very friable; neutral;
abrupt, smooth boundary.

Al1—S8 to 12 inches, very dark gray (10Y¥R 3/1) gsandy loam;
weal, medium, subangular blocky structure ; friable;
neutral ; gradual, wary boundary.

B21g—12 to 28 inches, gray (10YR §/1) sandy loam ; common,
medium, distinet, yellowish-brown (10YR b/4) mot-
tles ; moderate, medium, subangular blecky strueture;
friable ; neutral; clear, wavy boundary.

B22g—28 to 31 inches, gray (10¥R 5/1) sandy clay loam; few,
medium, distinet, 1ight yellowish-brown (10YR a/4)
mottles; moderate, medium, sabangular blocky siroe-
ture ; friable; neutral; clear, wavy boundary.

I1C1zg—31 to 38 inches, gray (10YR 5/1) loamy sand; com-
mon, medium, distinet, brown (10TR 5/3) mottles;
single grain; loose; neutral ; clear, wavy boundary.

TIC2g-—88 to 48 inches, gray (10YR 6/1) medinm sand ; com-
mon, medium, distinet, yellowish-brown (10YR 5/6)
mottles: single grain: leose; 5 percent fine gravel;
neutral ; clear, wavy boundary.

11C3g—48 to 60 inches, gray (10YR 6/1) medium sand; single
grain; loose; 2 percent fine gravel; mildly alkaline;
caleareous.

The solum ranges from 24 to 44 inches in thickness. The A
horizon ranges from black to very dark grayish brown in
color. The B horizon ranges from sandy loam to sandy clay
loam in the upper part and to sandy clay loam or clay loam in
the lower part; not more than 10 inches of the material is as
coarse textured as sandy elay loam or clay loam. The C horizon
1s dominantly gray medium sand but ranges to gravelly sand.

(+lford soils are associated with the Maumees and Sebewa
soils. Gilford solls have a finer textured solum than Maumee
soils and a coarser textured solum than Sebewa solls.

Gilford sandy loam (0 to 2 percent slopes) {GH.—This
soil is in broad, depressional areas of the outwash plains
along the major drainageways. Its profile is the one de-
scribed as representative for the series.

Included in mapping are areas that have thin strata of
loamy sand in the subsoil. Also included are areas of Gil-
ford soils that contain thin strata of sandy Joam, silt, or
clay loam in the underlying material. )

Wetness is a limitation for this soil. Tf wetness is con-
trolled, this soil is suited to all crops commonly grown in
the county. Most areas are used for corn, seybeans, and
wheat. (Capability unit ITw-4)

Gilford mucky sandy loam (0 fo 2 percent slopes)
(Gm).—This soil occupies slight depressions within the
broad, depressional arcas of the outwash plains along the
major drainageways. Tts profile is similar to that de-
seribed as representative for the series, except that the
upper part of the surface Jayer is muck and is less than 8
inches thick.

Included in mapping are areas of (Gilford seils that
have a mucky loamy sand surface layer.

Wetness is a limitation. If wetness is controlled, this
soil is snited to all crops commonly grown in the county.

Most areas are used for corn, soybeans, and wheat.
{Capability unit TIw-4)

Gravel Pit

Gravel pit (Gpl conslsts of open excavations where the
soil materials have been removed to expose the underlving
sand and gravel. The excavations are of variable depth.
In areas where the water table is near the surfuce, the
pits contain water.

Gravel pit is typically associated with soils of the Fox
and Oshtemo series. It has little value for farming. The
water-filled pits are suited to wildlife and recreation. Dry
pits with an adequate plant cover provide habitat for
upland game. (Capability unit VITe-3)

Haskins Series

The Haskins series consists of deep, somewhat poorly
drained, medium-textured soils. These soils are nearly
level and gently sloping and occupy areas of the glacial
till plains and areas around lakebeds,

In a representative profile, the surface layer is dark
grayish-brown loam about 6 inches thick. The subsurface
layer is about 4 inches of gray, friable loam that contains
yellowish-brown mottles. The subsoil is about 29 inches
thick. The upper 10 inches is grayish-brown, firm clay
loam that contains vellowish-brown mottles. The next 10
inches is vellowish-brown, very firm heavy sandy clay
loam that contains grayish-brown mottles. The lower part
is about 9 inches of very firm, dark yellowish-brown light
silty clay that contains gray mottles. The underlying ma-
terial is yellowish-brown, firm heavy silty clay loam that
contains gray mottles.

Haskins soils have a high available moisture capacity
and medium or low organic-matter content. They have
moderate permeability in the upper part and slow perme-
ability in the lower part. Surface runoff ig slow. Use of
these soils is limited by wetness, and erosion 1s a hazard
in areas where the soil is gently sloping. Most areas are
used for corn, soybeans, small gram, and grasses and
legumes for hay or pasture.

Representative profile of Haskins loam, 0 to 2 percent
slopes, in a-cultivated field, 500 feet east and 40 feet north
of the southwest corner of the SW1j sec. 25, T. 36 N.,
R. 7 E.:

Ap—0Q to 6 inches, dark grayish-brown (10¥R 4/2) loam, light
brownish-gray (10¥YR 6/2) when dry; weak, medinm,
granular structure; friable; slightly acid; abrupt,
smooth boundary.

AZg—6 to 10 inches, gray (10YR 5/1) loam; few, fine, dis-
tinet, yellowlsh-brown (10YR 5/4) mottles; weak, fine
and medinm, granular structure; friable; few iron-
manganese conerctions; slightly acid; clear, smooth
boundary,

B2ltg—10 te 20 inches, grayish-brown (2.5Y 5/2) clay loam;
common, fine, distinet, yellowish-brown (10YR 5/8)
mottles; moderate, fine and mediam, subangular
blocky structure; flem; few iron-manganese concre-
tions; thin, discontinuous clay films on some peds;
medinm acid; elear, smooth boundary.

B22t-20 te 30 inches, yellowish-brown (10YR 5/8)} heavy
sandy clay leam: many, medium, distinet, grayish-
brown {(25Y 5/2) mottles; moderate, medium, sab-
angular blocky structure; very firm; thick, dark-gray
(N 4/0} clay films on most peds; few iron-manganese
coneretions; 2 percent fine gravel; strongly acid ;
clear, wavy boundary.
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1IB23t—30 to 39 inches, dark ycllowish-brown (10YR 4/4})
light silty clay; many, coarse, distinet, gray (10YR
5/1) mottles; moderate, fine to medium, angular
bloeky structure ; very firm ; thick, dark-gray (N 4/0)
clay films on most peds; neutral ; clear, wavy bound-

ary.

ITC—39 to 60 inches, yellowish-brown (10YR 5/6) heavy silty
clay loam; many, coarse, distinct, gray (10¥YR 5/1)
mottles ; masgive; firm; many, small, white (10YR
8/1) lime nodules; mildly alkaline; calcareous.

The solum ranges from 24 to 48 inches in thickness. The
loamy drift is variable in thickness over short distances; its
thickness ranges from 19 to 42 inches. Pockets and thin strata
of sand and gravel are common throughout the solum. The
Ap horizon ranges from dark grayish brown (10YR 4/2) to
dark brown (10YR 3/3) in color. The B2 horizon is sandy clay
loam, clay loam, or silty clay loam. The ITB horizon ranges
from 4 to 12 inches in thickness and is clay loam, silty elay
loam, or silty clay. The IIC haorizon ranges from silty clay
loam to clay.

The Hasgking soils are associated with the Blount, Crosby,
and Anbbeenaubbee soils. They have coarser textured upper
horizons than Blount seils and are finer textured in the lower
part of the B horizon and in the C horizon than Crosby soils.
They are finer textured throughout the profile than Aubbeen-
aubhee so0ils.

Haskins loam, 0 to 2 percent slopes (HcA].—This nearly
level soil oceupies areas and small drainageways of the
glacial till plain and around lakebeds. Its profile is the
one described as representative for the series.

Included in mapping are small arcas of Blount silt
loam and Rawson loam. Also included are areas of Has-
kins soils that have a surface layer of sandy loam.

Wetness is a limitation for this soil. Row crops can be
grown most of the time if soil tilth is maintained. If ade-
quately drained, this soil is suited to corn, soybeans, small
grain, and grasses and legumes for hay or pasture,
(Capability unit ITw-2)

Haskins loam, 2 to 4 percent slopes {HaB).—This gently
sloping soil is In_areas of the glacial till plains and
around lakebeds. Tts profile is similar to that described
as representative for the series, except that the surface
layer is stightly thinner and is lighter colored.

Included in mapping are small arcas of Rawson loam.
Also included are arcas of Haskins soils where the tex-
ture of the surface layer is sandy loam.

Wetness is a limitation, and erosion is a hazard on this
soil. Erosion can be controlled by use of suitable con-
servation practices. If adequately drained and fertilized,
this soil 15 suited to corn, soybeans, small grain, and
gﬁasiegs) and legumes for hay or pasture. {Capability unit

e_

Homer Series

The Homer series consists of somewhat poorly drained,
medium-textured soils. These soils are nearly level and
occupy outwash plains along the major streams of the
county. They formed under mixed hardwoods in loamy
outwash and are moderately deep over loose sand and
gravel.

In a representative profile, the surface laver is dark-
brown loam about 7 inches thick. The subsurface layer is
grayish-brown, friable loam that contains vellowish-
brown mottles and is about 3 inches thick. The subsoil is
about 21 inches thick. The upper 4 inches is grayish-
brown, friable sandy loam that contains yellowish-brown
mottles. The next 13 inches is yellowish-brown, firm

sandy clay loam that contains strong-brown mottles. The
lower part is 4 inches of dark-brown, friable sandy loam
that contains grayish-brown mottles. The underlying ma-
terial 1s grayish-brown, loose, stratified gravel and sand.
Homer soils have a moderate available moisture capac-
ity and moderate or low organic-matter content. They
have moderately slow permeability, and surface runoff s
slow. Wetness is a limitation. Drained areas are sulted to
most crops commonly growi in the county. _
Representative profile of Ilomer loam in a cultivated
field, 850 feet east and 20 feet south of the northwest
corner of the SW1,8W1j see. 1, T. 33 N, R. 7 E.:

Ap—o0 to 7 inches, dark-brown (10¥YR 3/3) loam, light brown-
ish gray (10YR 6/2) when dry; weak, medinm and
coarse, grahular structure; friable; slightly aeid;
abrupt, smooth boundary.

A2 7 to 10 inches, grayish-brown {10¥YR 5/2) light loam;
common, fine, distinet, yellowish-brown (10YR 5/4)
mottles ; weak, medium, granular structure; friable;
about 5 percent fine gravel ; slightly acid; clear, wavy
boundary.

Blg—I10 to 14 inches, grayish-brown (10YR 5/2) heavy sandy
loam; many, medinm, distinet, yellowish-brown
{10YR 5/6) mottles; weak, medium, subangular
blocky structure; friable; about 10 percent fine
gravel ; medium acid; clear, wavy boundary.

B2t—14 to 27 inches, yellowish-brown (10YR 5/4) sandy clay
loam : many, coarse, distinct, grayish-brown (10YR
5/2) mottles and few, fine, distinct, strong-brown
(7.0YR 5/8) mottles; moderate, medium and coatrse,
subangular blocky structure; firm; thin, patchy clay
films on most peds; few iron and manganese eonere-
tions; about 10 percent fine gravel; medium acid;
clear, irregular boundary.

B3—27 to 31 inches, datk-brown (10YR 4/3) sandy loam; few,
fine, distinet, grayish-brown (10YR §5/2) mottles;
very weak, medium, subangular blocky strueture; fri-
able; about 15 percent medium gravel; neutral;
abrupt, irregular boundary.

IIC—31 to 60 inches, grayish-brown (10YR 56/2), stratified
gravel and sand; single grain; Ioose; mildly alkaline;
calcareons.

The solum ranges from 24 to 40 inches in thickness. The Ap
horizon is dark grayish brown or dark brown. The B horizon
ranges from gravelly sandy loam to clay loam and contains
from about 5 to 15 percent gravel.

Homer soils are associated with the Brady, Whitaker, and
Tedrow soils. They have a finer textured B horizon than Brady
soils and contain more sand and gravel in the B and C hori-
zons than Whitaker soils. They have a finer textured solum
and more gravel in the C horizon than Tedrow soils.

Homer loam (0 to 2 percent slopes) {Ho}.—This soil
occupies outwash plains and valley trains.

Included in mapping are small areas of Sebewa loam.
Also included are some areas of Homer soils that have a
surface layer of sandy loam.

Wetness is a limitation. If wetness is controlled, this
goil is suited to all crops commonly grown in the county.
{Capability nnmit TTw-8)

Linwood Series

The Linwood series consists of black, very poorly
drained, organic soils. These soils ocenpy depressional
arcas of the uplands, outwash plains, and lakebeds. They
developed under swamp vegetation In deposifs of par-
tially decomposed organic material over loamy mineral
material.

In a representative profile, the surface layer is black
muck ahout 9 inches thick. Below the surface layer is
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about 138 inches of blaclk, friable muck that contains par-
tially decomposed woody fragments. The underlying ma-
terial is about 6 inches of gray silty clay loam over about
8 inches of light olive-gray {ine sandy loam. Below this
is light brownish-gray loam that extends to a depth of
60 inches or more.

Linwood soils have a high available moisture capacity
and very high organic-matter content. DPermeability is
maoderately rapid in the organic material and moderate
in the loamy mineral material. Runofl is very slow. Tf
wetness 1s controlled. these soils are suited to row erops.

Representative profile of Linwood muck in a cultivated
field, 50 feet west and 500 feet north of the southeast
corner of gec. 26, T. 35 N, R. 4 IE.:

Oal—0 to ¥ inches, black (10YR 2/1) muck; fine, granular
strueture; friable; few sand grains; slightly aeid;
clear, smooth boundary.

0a2—9 to 22 inches, black (10YR 2/1}) muck; wealk, medium
and coarse, granular structure; friable; few partially
decomposed woody fragments; few sand grains; neu-
tral; abrupt, wavy boundary.

IIC1g—22 to 28 inches, gray (5Y 5/1) gilty clay loam; weak,
medinm, angnlar Moeky structure; firm; neutral;
abrupt, irreguilar boundary.

I102g—28 to 36 inchesg, light olive-gray {53Y 6/2) fine sandy
loam ; very wealk, subangular Blocky strueture; fri-
able; neutral; abrupt, irregular houndary.

II{3g—36 to 60 inches, light brownish-gray (2.5Y 6/2) loam;
many, mediam, distinet, yellowish-brown (10YR 5/4)
mottles ; struectureless (masgive) ; friable; few iron-
manganese concretions; few yellowish-red (5YR 5/8)
iron staing; neutral in upper part, mildly alkaline and
caleareous below depth of 40 inches.

The organic deposits range from 12 to 42 inches in thickness.
The Oal horizon ranges from black to very dark brown. The
0aZ2 horizon ranges from black to dark yellowish brown and
dark reddish brown. The underlying mineral horizon ranges
from sandy loam to silty clay loam. In some areas there are
thm_ strata of =silty or sandy material in the lower organie layer.

Linwood soils are associated with Tawas. Edwards, and
Carlisle s0ils. They are underlain at a depth of 12 to 42 inches
by leamy mineral materinl, whereas Tawas soils are under-
lain by sandy mineral material and Fdwards solls by marl
The organic layer is thinner in Linweod soils than in Car-
lisle soils.

Linwood muck (0 to 2 pereent slopes) (Iml.—This soil
occupies depressional areas of the wplands, outwash
plaing, and lakebeds.

Included in mapping are small areas of Carlisle soils.
Also included are some arcas where the muck is under-
lain by silty clay or clay.

Wetness is a4 severe limitation for this soil. In areas
where the soil is dey and bare of vegetation, soil blowing
15 a hazard. Row crops can be grown each year if wetness
1s controlled. Most arcas are used for corn and soybeans.
This sotl also is suited to truck crops. (Capability unit
ITw-10) )

Made Land

Made land (Ma} consists of areas where the soil profile
has been disturbed and no series is recognizable. The
areas have been leveled or filled with carth or trash and
may consist of any combination of sand, silt, clayey mate-
rial, and trash. ’

The suitability of this land type for farming is vari-
able. Many areas are used for urban developn?ent. The
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suitability for such uses depends on the nature of the fill
material and the stability of the underlying strata.
{Capability unit VITe-3)

Marsh

Marsh (0 to 2 percent slopes) {Mh} consists of areas cov-
ered by shallow water most of the time. These arcas oc-
cur around the edges of deep bodies of water and in un-
drained depressions. The material under the water is
variable and consists of muck and peat, silt and clay, or
sand and gravel. Some of these areas are bare of vegeta-
tion. Other areas have cattails, roeds, and water-tolerant
shrubs and trees. During most summers, some of these
areas are dry for short periods of time. They have little
value for cropland, pasture, or forestry. They are suited
to, and are important as, wildlife habitat. (Capability
unit, VIITw-1}

Maumee Series

The Maumee series consists of deep, very poorly
drained, ecoarse-textured soils. These soils occupy broad,
depressional arcas of the sandy ontwash plams. They
formed under marsh grasses and water-tolerant trees and
shrubs in sandy outwash material.

In a representative profile, the surface layer 1s about
14 inches of black and very dark brown loamy fine sand.
The subsoil is about 22 inches of gray, friable loamy sand
that contains vellowish-brown mottles. Discontinuous
layers of sandy loam, 1 to 3 inches thick, occur in the
lower part of the subsoil. The underiying material is
gray, loose sand. _

Maumee soils have a low available moisture capacity
and high organic-matter content. They have rapid perme-
ability and very slow runoff. Wetness is a limitation.
Drained areas are suited to most crops commonly grown
in the county.

Representative profile of Maumee loamy fine sand in a
cultivated field, 500 feet sonth and 30 feet west of the
northeast corner of the NELj sec. 22, T. 35 N, R. § F.:

Ap—0 to 7 inches, black (10YR 2/1) leamy fine sand; weak,
medium and coarse, granular structure; very friable;
glightly acid; clear, smooth boundary.

A1—-7 to 14 inches, very dark brown (10YR 2/2) loamy fine
sand; weak, medium, granular structure; friabhle;
slightly acid; elear, smooth boundary.

B2g—14 to 36 inches, gray (10YR 6/1) leoamy sand; few,
fine, distinct, yellowish-brown (10YR 5/4) motiled;
weak, medinm and coarse, granulur strueture; fri-
able; some material from A horizon appears in old
root ¥ones in the upper part; some layers of gray
{(10YR 5/1) sandy leam, 1 to 3 inches thick and
discontinuous, occur below a depth of 24 inches;
mainly slightly acid but neutral in lower part; clear,
wavy boundary.

Cg—36 to 60 inches, gray (10YR 5/1) sand; single grain;
loose ; mildly alkaline.

The solum ranges from 30 to 48 inches in thickness. The A
horizon ranges from black to very dark brown or very dark
gray in color. TFillings of black loamy fing sand appear in the
B horizon, and there are layers of gray sandy loam, 1 to 3
inches thick, below a depth of 24 inches.

Maumee soils are associated with the Gilford and Sebewa
soils. They are loamy sand and sand below the surface layer.
but Gilford and Sebewsa soils have a B horizon of sandy
loam, sandy clay loam, or clay lpam and are underlain by
sand and gravel.
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Maumee loamy fine sand (0 to 2 percent slopes)
(Mm).—This soil occupies flats and depressions.

Included in mapping are small areas of Maumee soils
that have a thin muck surface layer. Also included are
areas where the texture is sandy loam.

Wetness is a limitation. This soil is suited to all crops
commonly grown in the county if the wetness is con-
trolled. Special blinding around drainage tile is needed
to keep the sand out of the tile. Most areas are used for
corn, soybeans, and wheat. (Capability unit TTIw-1)

Metea Series

The Metea serics consists of deep, well-drained, coarse-
textured soils. These soils are nearly level to moderately
sloping and occupy uplands of the glacial till plains.
They formed under mixed hardwoods in loamy sand drift
over loam glacial till.

In a representative profile, the surface layer is about
9 inches of very dark grayish-brown loamy fine sand. The
subsurtace layer is about 6 inches of brown, friable loamy
sand. The subsoil is about 29 inches thick. The upper 10
inches is yellowish-hrown, friable loamy sand, the next 7
inches is vellowish-brown, firm sandy clay loam, and the
lower 12 inches is vellowish-brown, friable loam. The
underlying material consists of brown, friable loam till
that contains distinect, grayish-brown mottles.

Metea soils have rapld permeability in the sandy upper
part and moderate permeability in the lower part. They
have a moderate available moisture capacity, are low in
organic-matter content, and have slow surface runoff.
Droughtiness is a limitation, especially for shallow-
rooted crops. Metea soils are suited to crops commonly
grown in the county.

Representative profile of Metea loamy fine sand, 0 to 6
percent slopes, in a cultivated field, 400 feet north and 250
feet west of the sontheast corner of the SW1;SKE1, sec. 1,
T.35 N, R.5 E.:

Ap—0 to 9 inches, very dark grayish-brown (10¥YR 8/2)
loamy fine sand, light brownish gray (10YR 6/2) when
dry; very weak, fine and medium, granular struc-
ture; friable; neutral; abrupt, smooth boundary.

A2—9 to 15 inches, brown (10YR 5/3) loamy sand; very
weak, medium, graoular structure; friable; slightly
acid ; gradual, wavy boundary.

B21—15 to 25 inches, yellowish-brown (10YR 5/4) loamy
sand; very weak, medium, granular structure and
fine, subangular blocky strueture; friable; slightly
acid; clear, wavy boundary.

IIB22t—25 to 32 inches, yellowish-brown (10YR 5/4) sandy
clay loam; moderate, medium, subangular bloeky
structure ; firm ; thin clay films on most peds ; slightly
acid; clear, irregular boundary.

I1B3--32 to 44 inches, yellowish-brown (10YR 5/4) loam:
epmmon, medium, faint, brown (10YR 5/3) mottles;
wealk, coarse, subangular blocky structure; friable;
slightly acid; gradual, irregular boundary.

IIC—44 to 80 inches, brown (I0YR 5/3) loam; common, me-
dium, distinet, grayish-brown (10YR 5/2) mottles;
massive: friable; few iron-manganese concretions;
mildly alkaline; caleareous.

The solum ranges from 36 to 48 inches in thickness. Thick-
ness of the sandy drift ranges from 20 to 40 inches and is
variable within short distances. The Ap horizon ranges from
very Qark grayish brown to dark gravish brown or dark
¥ellowish brown in color. The A2 horizon ranges from brown
to grayish brown. The 1IB2 horizon is sandy eclay loam or
clay loam. The C horizon ranges from loam to clay loam or
silty clay loam.

Metea soils are associated with the Riddles soils. They
have coarser textured upper horizons than Riddles soils.
Metea soils are similar to the Tyner soils in the upper part
of their profile, but they are underlain by glacial till, where-
as the Tyner soils are underlain by sand and gravel

Metea loamy fine sand, 0 to 6 percent slopes [MnB).—
This nearly level and gently sloping soil occupies upland
positions on the glacial till plains. Tt has the profile de-
seribed as representative for the series.

Included in mapping are small areas of Aubbeenaubbee
sandy loam 1n drainageways. Also included are areas of
soils that have a thinner and lighter colored surface layer
than this soil, and areas where the deposit of sandy drift
is deeper.

Droughtiness is a limitation, especially for shallow-
rooted crops. Soil blowing is a hazard in some areas. This
soll is suited to corn, soybeans, small grain, and grasses
and legumes for hay and pasture. (Capability unit TITs-
2) -
Metea loamy fine sand, 6 to 12 percent slopes (MnC).—
This moderately sloping soil occupies knolls and narrow
ridges on the glacial till plain. Tts profile is similar to
that described as representative for the series, except that
the surface layer is thinner and is lighter colored.

Included in mapping are small areas having slopes of
less than 6 percent or more than 12 percent and other
areas where the loamy sand material is more than 42
inches deep.

This soil is susceptible to erosion. Runoff is medium. In
some locations soil blowing is a hazard. Most areas are
suited to and used for such crops as corn, soybeans, small
grain, and grasses and legumes for hay or pasture.
{Capability unit TTTe-13)

Miami Series

The Miami series consists of deep, well-drained, me-
dinm-textured and moderately fine textured soils. These
soils are gently to strongly sloping and occupy areas of the
uplands. They formed under mixed hardwoods in medium-
textured glacial till.

In a representative profile, the surface layer is about 8
inches of dark-brown loam. and the subsurface layer is
about 5 inches of brown friable loam. The subsoil is about
26 inches thick. The upper 4 inches is vellowish-brown,
firm light elay loam. The next 10 inches is dark yellowish-
brown, firm clay loam, and the lower 12 inches is dark-
brown, firm clay loam. The underlying material, to a
depth of 60 inches, is brown, friable light clay loam and
loam.

Miami soils have a high available moisture capacity
and low organic-matter content. They have moderate to
moderately slow permeability. Trosion is a hazard on
these soils. Miami soils are suited to all crops commonly
grown in the county.

Representative profile of Miami loam, 2 to 6 percent
slopes, eroded, in a cultivated field, 250 feet south and 25
feet east of the northwest corner of the SW14NW1y sec.
12, T.36 N, R. 5 B.:

Ap—0 to 8 inches, dark-brown (I0YR 3/3) loam, light brown-
ish gray (10YR 6/2) when dry; weak, medium,
granular structure; friable; slightly acid; abrupt,
smooth boundary.

A2—S8 to 13 inches, brown (10YR 5/3) loam; weak, medium
and thick, platy struefure; friable; slightly acid;
clear, smooth boundary.
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B1—13 to 17 inches, yellowish-brown (10YR 5/4) light clay
loam; moderate, medium, subangular blocky struc-
ture; firm; medinm acid; clear, wavy boundary.

B21t—17 to 27 inches, dark yellowish-brown (10YR 4/4) clay
loam; moderate, medivm and eoarse, subangular
Mocky and angular blocky structure; firm; thin,
dark-brown (7.5YR 4/4) clay films on peds; strongly
acid; gradual, wavy boundary.

B22t—27 to 39 inches, dark-brown (10YR 4/3) eclay loam;
moderate, medium and e¢oarse, subangular blocky
structure; firm; thin, dark yellowish-brown (10YR
3/4) clay fllms on peds; few iron and manganese
concretions ; mainly medium aci@ but becoming neu-
tral in lower part; abrupt, wavy boundary.

—39 1o 80 inches, brown (10YR 5/3). coarse light clay loam
and loam till; massive; friable; mildly alkaline;
caleareous.

The solum ranges from 24 to 42 inches in thickness. The A

. horizon ranges from sandy loam to loam in texture, and the

Ap horizon ranges from dark brown to dark yellowish brown

in eolor. The B horizon is sandy clay loam, clay loam, or sllty

clay loam and ranges from dark brown to yellowish brown

and dark yellowish brown. The C horizom is loam or light
clay loam.

The Miami soils are associated with the Riddles and Raw-
son soils. They have a thinner B horizon and are not so
Qeeply leached as Riddles soils. They are coarser textured in
the lower part of the B horizon and in the C herizon than
Rawson solls.

Miami loam, 2 to 6 percent slopes, eroded (MoB2.—
This gently sloping soil is on knolls and breaks along de-
pressions and dreainageways of the uplands. Tt has the
profile deseribed ns representative for the series.

Included in mapping are small areas of Crosby lonm in
drainngeways. Seme nreas of Minmi soils that have a
thicker surfnce Inyer also are included. Also, there are
small included aveas of Miami soils having slopes of more
than  percent. '

This =oil is suseeptible to erosion. Runoff is medium.
Row crops ean be grown most of the time if conservation
practices are used to control erosion, This soil is used for
and is suited to corn, sovbeans, small grain, and grasses
and legumes for hay and pasture. (Capability unit 1Te-1)

Miami loam, 6 to 12 percent slopes, eroded (MoC2).
This moderately sloping soil is on knolls and breaks
along depressions and drainageways in the uplands. Its
profile is similar to that deseribed as representative for
the series, except that the surface layer is thinner and
has n brownoer coloo.

Included in mapping are small areas of Riddles loam
and areas of soils that have a clay loam or sandy loam
surface layer.

Erosion is 2 hazard on this soil. Runoff is medium or
rapid. Row crops ean be grown frequently if proper con-
servation practices are applied, This sail 18 suited to corn,
soybeans, small grain, and grasses and legumes for hay
and ilmt-:! ure. (Capability unit TTTe-1)

Miami loam, 12 to 18 pereent slopes, eroded (MoD2).—
This strongly sloping soil oceupies knolls and breaks
along drainagewayvs and depressions of the uplands. Its
profile is similur to the one described as representative
for the series, except that it is not so thick and the sur-
face layer is thinner and browner in eolor,

Ineluded in mapping are small areas of Miami soils
that have n thicker surface layer and areas of Miami elay
lonm, geverely eroded.

Erosion 12 o serious hazard on this seil. Runoff is rapid.
I1 this seil is cultivated, congervation practices are needed

to control erosion. This soil is suited to hay, pasture, and
small grain. (Capability unit TVe-1})

Miami clay loam, 6 to 12 percent slopes, severely
eroded | MC3.—This moderately sloping soil occupies
knolls and brenks along depressions nnd drainagewnys of
the uplands, Its profile is gimilar to that deseribed as rep-
resentative for tflm series, except that it is thinner and the
surfice lnyer consists mostly of vellowish-brown elay
lonm.

Included in mapping arve small areas of Miami soils
having slopes of 12 to 18 percent.

Iirosion 18 a serious haznvd on this soil. Runoff is rapid.
If this soil is eultivated, conservation practices are needed
to control erosion, This soil is suited to hay, psstare, and
small grain. (Capability unit TVe-1)

Miami clay loam, 12 to 18 percent slopes, severely
eroded (MiD3).—This strongly sloping soil occupies breaks
mlong drainngewnys |(fig, E}jr and depressions of Lhe up-
lands, It has a profile similar to the one described ns
representative for the series, ex{-.e]])t- that it is much thin-
ner and the surface layer is elay loam.

Included in mapping are arens of Miami soils that
have a surface layer of loam. Alse included are smull
nrens of Miami soils that hove slopes in exeess of 18 per-
cent.

Erosion is a serious hazard on this soil. Runoff is rapid.
If this soil is eultivated, conservation practices are needed
to control erosion. This soil is suited to hay, pasture, and
woodland. (Capability unit VIe-1)

Oshtemo Series

The Oshtemo series consists of deep, somewhat exces-
sively drained, coarse-textured soils. These soils are on
outwash plains along the main streams of the county and
on knolls and ridges of the uplands. They oceur through-
out the county but are more common along the major
drainageways. They formed under mixed hardwoods in
sandy outwash or alluvium underlain by sand and gravel.

Figure 9—Miami clay loam, 12 to 18 percent slopes, severely
eraded, on short slopes in background.
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In a representative profile, the surface layer is dark-
brown loamy sand about 10 inches thick. The subsurface
layer is about 4 inches of brown, very friable loamy sand.
The subsoil is about 34 inches thick. The npper 5 inches
is strong-brown, very friable sandy loam. The next 10
inches is reddish-brown, friable sandy loam. Below this
is 15 inches of strong-brown, loose heavy loamy fine sand.
The lower 4 inches 1s dark-brown, loose loamy sand. The
underlying material is light yellowish-brown, loose sand
and gravel.

Oshtemo soils have a low available moisture capacity
and low organic-matter content. They have moderately
rapid permeability and slow runoff. Use of these soils is
limited by droughtiness. They are suited to corn, soy-
beans, small grain, grasses and legumes for hay and pas-
ture, and trees.

Representative profile of Oshtemo loamy sand, 0 to 2
percent slopes, in a cultivated field, 500 fect north and 50
feet east of the southwest corner of the NE1,NE1; sec.
32, T. 33 N,, R. 6 E.:

Ap—0 to 10 inches, dark-brown (10YR 3/3) loamy sand, pale
brown (10YR 6/3) when dry; weak, medium, gran-
ular strueture; very friable; medium acid; clear,
smooth houndary.

A2—10 to 14 inches, brown (75YR 5/4) loamy sand; weak,
thick, platy structure; very friable: medium acid;
elear, smooth houndary.

Bl—14 to 1% inches, strong-brown (7.5YR 5/6) sandy loam:
weak, medium, subangular bloeky structure: very
friable; medium aecid; elear, smooth boundary.

B2t—19 to 29 inches, reddish-brown (5YR 5/4) sandy loam;
weak, medium, subangular blocky structure; friable;
D percent gravel; thin clay films on some peds and
bridging between many sand grains; medium acid;
clear, wavy boundary.

B31—29 to 44 inches, strong-brown (7.5YR 5/6) heavy loamy
fine sand; single grain; loose; 5 percent gravel;
slightly acid; clear, wavy boundary.

B32—44 to 48 inches, dark-brown (7.5YR 4/4) loamy sand:
single grain; loose; 10 percent gravel; slightly acid;
clear, irregular houndary.

IIC—48 ito 60 inches, light yellowish-brown (10YR 6/4),
stratified gravel and sand; single grain; loose;
mildly alkaline; caleareous.

The solum ranges from 42 to 70 inches or more in thickness.
The Ap horizon ranges from very dark grayish brown to dark
brown in color, and the A horizons range from 12 to 20
inches in combined thickness. The B horizon is dominantly
sandy loam but ranges to sandy clay loam. In some areas the
lower part of the B horizon is loamy sand that contains thin,
discontinucus bands of sandy loam. The B horizon ranges
from reddish brown to strong brown or dark brown. The
amount of gravel in the solum ranges from very little to as
much ag 20 percent in some areas. In some places the solum
contains considerable amounts of bituminous shale, The C
horizon ranges from stratified sand and gravel to almost all
sand.

The Oshtemo soils are associated with the Fox, Tyner, and
Bronson solls. They are deeper to Inose, calcareous sand and
gravel than Fox s0ils and bave a coarser textured B horizon.
Oshtemo soils have a finer textured B horizon than Tyner
soils. Oshtemo solls lack the light-colored mottles found in
the B horizon of Bronson soils.

‘Qshtemo loamy sand, 0 to 2 percent slopes (OsA).—
This nearly level soil is on outwash plains along the main

streams of the county. It has the profile described as rep-
resentative for the series,

Included in mapping are small areas of Tyner loamy
sand. Also included are areas that have caleareous sand
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and gravel at a depth of less than 42 inches. In some areas
the texture of the surface layer is sandy loam. In places
reddish iron staing are in the surface layer.

Droughtiness is a limitation for this soil. Runoff is
slow. Most areas ave used for corn, soybeans, small grain,
and grasses and legumes for hay or pasture. If irrigated,
this soil is suited to all crops commonly grown in the
county, including special crops. (Capability unit 111s-2)

Oshtemo loamy sand, 2 to 6 percent slopes (OsB).—
This soil occuptes short breaks along drainageways and
around potholes or on knolls,

Included in mapping are areas of Tyner loamy sand.
Some included areas have caleareous sand and gravel at
8 depth of less than 42 inches. In some areas the texture
of the surface layer is sandy loam. In places reddish iron
stains are in the surface layer.

Erosion is a hazard, and droughtiness is a limitation on
this soil. Runoff is slow or medium. Most areas are used
for corn, soybeans. small grain, and grasses and legumes
for hay or pasture. If irrigated, this soil is suited to all
crops commonly grown in the county, including special
erops. (Capability unit TITe-13) :

Oshtemo loamy sand, 6 to 12 percent slopes (OsC).—
This soil oceupies breaks along drainageways and around
potholes or on knolls. Tt has a prefile similar to the one
described as representative for the series, except that the
surface layer is lighter colored.

Included in mapping are small areas of Tyner loamy
sand and small areas in which there is calcareous sand
and gravel at a depth of less than 42 inches. In some areas
the texture of the surface layer is sandy loam.

Erosion is a hazard, and droughtiness is a limitation
on this soil. Runoff is moderate. Tf proper conservation
practices are used, row crops can be grown frequently on
this sotl. Most areas are used for corn, soybeans, small
grain, and grasses and legumes for hay or pasture.
(Capability unit TTTe-18)

Oshtemo loamy sand, 12 to 18 percent slopes (OsD}.~—
This strongly sloping soil is in areas around potholes and
on high knolls. Tts profile is similar to the one described
as representative for the series, except that the surface
layer is slightly thinner and is lighter colored.

Included in mapping are small areas of Tyner loamy
sand and areas in which sand and gravel are at a depth
of less than 42 inches. The surface layer is sandy loam in
sOme. areas.

Erosion is a hazard, and droughtiness is a limitation
on this soil. Runoff is moderate. This soil is suited to
erasses and legumes for hay or pasture and also to trees.
If erosion control practices are used, row crops can be
frequently grown. (Capability unit IVe-13)

Oshtemo loamy sand, 18 to 25 percent slopes [QOsE|.—
This moderately steep soil is in areas around potholes,
breaks, and high knolls. Its profile is similar to the one
described as representative for the series, except that the
surface layer is thinner and is lighter colored.

Included in mapping are small areas that have sand
and gravel at a depth of less than 42 inches and areas
where slopes are greater than 25 percent.

Erosion is a hazard on this soil. Runoff is mederate or
rapid. This soil is suited to hay, pasture, or woodland.
(Capability unit VIe-3)
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Pewamo Series

The Pewamo sories consists of deep, dark-colored,
poorly deained, moderntely fine textured soils. These soils
pecupy browd depressions and drainageways of the glarinl
till plain. They formed under m.'].':nr‘-hnl'il\mmis in mod-
erately fine textured glacial till.

In o vepresentative profile, the swrface lnyer 18 very
dark gray silty clay loam abont 17 inehes thick. Tho aub-
soil is nbout 36 inches of olive-gray, fivm silty clay that
containg vellowish-brown or brown mottles, The nnder-
lying matervinl, to a deptli of 80 inches, is olive-brown
silty elay loam that contning gray mottles;

TPawnme soils have n high available moisture capacity
and high organic-matter content, They huye slow perme-
ubility and slow surface runoft. Use of these soils 1s sevi-
onsly limited by wetness, Drained nreas are snited to most
crops eommenly grown in the county.

Ropresentutive profile of Pewama silty clay loam in
eultivated field, 600 feet north pd 200 feet enst of the
gonthwest corner of the NWigSEY, of see. 27, T. 86 N,
R.7TE.:

Ap—0 to 9 inches, very dark gray (10YR 3/1) silty clay
loam, grayish brown (10YR 5/2) when dry; mod-
erate, medium and coarse, granular structure; firm;
neutral ; abrupt, smooth bhoundary.

A1—9 to 13 inches, very dark gray (10YR 2/1) silty clay
loam ; black {10¥YR 2/1) coatings on peds; moderate,
fine and medium, subangular blocky structure; firm;
glightly neld: elenrs, smoolh boundinry.

BOTte—18 to 99 inches, olive-geny (BY 4/2) sllty cloy: eom-
mon, medlum, distiner, yvollowlsh-brown (10VH 0/4)
mattles; weal, meidlon and conrse, prismatie stroc-
fure breaking to moderate, fine and medium, angalar
blocky s fivm; thin, geay (N 5/00 clny tilmg on most
peds: few, very dark geay (10Y103/1) orgnnie stalns
In cracks and on peds: few, dovk roddish-brown (5YH
2540 leon slaing slightly pold ; geadunl, wovy boomd-

UTY.

B22tg—29 {o 39 inches, olive-gray (5Y 4/2) silty clay; many,
fine, distinet, brown (10YR 5/3) mottles; maoderate,
medium, angular blocky structure; firm; thin, gray
(N 3/0) clay films on some peds; few, dark reddish-
brown (5YR 3/4) iron stains: very dark gray (10YR
3/1) organie fillings in root channels; neutral: elear,
wavy boundary.

(—39 to 60 inches, olive-brown (2.5Y 4/4) silty elay loam:
common, fine, distinet, gray (10YR 5/1) mottles;
massive: firm; few, dark reddish-brown (5YR 3/4)
iron stains on peds; mildly alkaline ; calcarcous.

The solum ranges from 36 to 50 inches in thickness. The Ap
horizon ranges from Dlack to very dark brown or very dark
gray. The A horizon ranges from 10 to 15 inches in thickness.
The B horizon is heavy silty clay loam or gilty clay, and the
! horizon is clay loam ot silty clay loam.

The Pewamo soils are associated with the Drookston and
Rengselaer soils. They are finer textured throughout the pro-
file than Brookston soils. Pewamao soils have a finer textured
B horizon than Renssclacr soils and are underlain by mod-
crately fine textured glacial till, whereas those soils are under-
lain by stratified silt and sand.

Pewameo silty clay loam (0 to 2 percent slopes) (Pe).—
This soil ccenpies broad flats of the glacial till plain.

Included in mapping are small areas of the lighter
colored Blount soil at slightly higher elevations. Also
included are some areas that have a surface layer of silt
loam.

Wetness is the major limitation for this soil. Most areas
arc used for corn, soybeans, and small grains. If drained,

this soil is suited to these crops. Undrained areas provide
wildlife habitat. (Capability unit ITw-1)

Plainfield Series

The TPlainfield series consists of deep, excessively
drained, coarse-textured soils that are level to moderately
sloping and occupy outwash plains and knolls .
These soils formed under mixed hardwoods in sandy out-
wash material.

Tn o representative profile, the surface layer is dark-
brown fine sand about 9 inches thick, The sabsurface
luyer is vollowish-brown sand about 4 inches thick. The
subsoil s dark yellowish-brown and yellowish-hrown,
loose fine sand about 28 inches thick, The inderlying ma-
terinl i5 lHght yellowish-brown, loase fine sand.

PMainfield soils have o very low available moisture
capacity nnd low organic-matter content. They have very
eapid permeability and slow runofl, Droughtiness is
limitation, and these soils ure subject to blowing. Thoy
are zed for corn, sovbeans, small grain, and grasses and

Figure 10.—Profile of Plainfield fine sand, 0 to 2 percent slopes,
showing the dark-brown surface layer.
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legumes for hay or pasture. Tf irrigated, they are snited
to all crops commonly grown in the county, inecluding
truck crops. They also arve suited to pasture and Christ-
mas trees.

Representative profile of Plainfield fine sand, 0 to 2
percent slopes, in a enltivated field, 500 feet east and 400
feet north of the southwest corner of see. 8, T. 38 N., R.
6 E.:

Ap—0 to 9 inches, dark-brown (10YR 3/3) fine sand, pale
' brown (10YR 6/3) when dry; very weak, medium,
granular structure; very friable; medium acid:

abrupt, smocth boundary.

A2—9 to 13 inches, yellowish-brown (10YR 5/4) fine sand,;
single grain; loose; medium  acid; clear, wavy
boundary.

B21—I3 to 26 inches. dark yellowisli-brown (10YR 4/4) fine
sand; very weal, medium, subangular Boeky structure
to single grain; loose; strongly acid; gradual, wavy
honndary,

B22—26 to 36 inches, yellowislhi-brown (10YR 5/6) fine sadd ;
single grain; loose: strongly acid; gradual, wavy
boundary.

C—36 to 60 inches, light yellowish-brown (10YR 6/4) fine
sand; single grain; looge: about 5 percent gravel:
slightly acid.

The solum ranges from 18 to 40 inches in thickness. The
Ap horizon ig dark brown to dark yellowish brown or dark
grayish brown in color. The A horizon ranges from 11 to 15
inches in thickness. The B horizon is yellowish brown or dark
yvellowish brown. The C horizon ranges from strong brown
to light yellowish brown.

25

Plainfield =oils are associzted with Chelzea and Tyner soils
They have a coarser texiured B horizon than the Clhelsea
soils and lack the discontinuous, wavy B2 bands of those
zoils. They have a coarser textured solum than Typer soils.

Plainfield fine sand, 0 to 2 percent slopes (PIA).—
This nearly level soil is on hroad, sandy cutwash plains.
It has the profile described as representative for the
series.

Tneluded in mapping are small areas of nearly level
Chelsea fine sand. Also included are arcas of a soil that
hag n surface layer of loamy fine sand.

Droughtiness is a severe limitation, and soil blowing is
o hazard on this Plainficld soil. Most aveas are used for
eorn, sovhonns small genin, angd peasses nnd legumes Tor
Loy or pasture, This goil 15 suited to trees or prstoree (fig.
P LE devigated. Vhis soil g snited to ull crops common
el eonnty, ineloding apecinl erops. {(Capebility unil
1Vis-1)

Plainfield fine sand, 2 to 6 percent slopes (PIB).—This
gently sloping soil 18 on sandy outwash plains and on
knolls and ridges of the uplands.

Tucluded in mapping are small areas of Chelsea fine
sand. Also included are areas where the texture of the
surface layer is loamy fine sand. Small blowouts occur
in some arveas; these are the rvesult of blowing sand.

Droughtiness is a serious limitation, and soil blowing
is a hazard on this soil. Most areas are used for corn,

Figure 11.—Scotch pine planted for Christmas trees on Plainfield fine sand, 0 to 2 percent slopes.
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soybeans, small grain, and grasses and legumes for hay
or pagture. This soil is suited to small grain, pasture, and
woodtand. Tf irrigated, this soil is suited to all crops com-
monly grown in the county, including speeial crops.
(Capability nnit TVs-1)

Plainfield fine sand, 6 to 12 percent slopes (FIC}—
This moderately sloping soil oceupies ridges and knolls
of the uplands and is along drainageways in the sandy
outwash plains. Its profile i3 similar to that deseribed as
representative Tor the series, except that the surface layer
1s thinner and lighter colored.

Tneluded in mapping are small areas on ridgetops
where slopes are less than 6 percent and some on ridges
where slopes are more than 12 percent. Also included ave
areas where the texture of the surface layer is loamy fine
sand. Small blowouts occur in some areas, because of
blowing sand.

Droughtiness is o serious limitation, and soil blowing
15 a hazard on this soil. Although this soil is suited to
small grain, pasture, woodland, and wildlife habitat. all
crops common in the county are grown on it. {Capability
unit VIs-1)

Rawson Series

The Rawson series consists of deep, well-drained, me-
dium-textured soils. These soils are nearly level to mod-
erately sloping and occupy uplands and areas around
lakebeds. They formed under mixed hardwoods in loamy
glacial drift over fine textured or moderately fine tex-
tured glacial till or lakebed sediments.

In a representative profile, the surface layer is about 9
inches of dark yellowish-brown loam. The subsurface
layer is about 4 inchesg of brown, friable loam. The sub-
soil is abont 21 inches thick. The upper 7 inches is dark-
brown, firm light clay loam. The next 10 inches 1s dark-
brown to reddish-brown, firm clay loam, and the lower 4
inches is dark grayish-brown, firm heavy clay loam. The
underlying material is brown, firm clay loam.

Rawson soils have a high available moisture capacity
and low or moderate organic-matter content. They have
moderate permeability in the upper part and slow perme-
ability in the lower part. Erosion is a hazard on these
soils, Most areas are used for corn, soybeans, small grain,
and grasses and legumes for hay or pasture. These soils
are suited to crops commonly grown in the county.

Representative profile of Rawson loam, 2 to 6 percent
slopes, 1n a cultivated field, 150 feet east and 50 feet south
of the northwest corner of the NW14 sec. 18, T. 36 N.,
R. 7 L.:

Ap—0 to 9 inches, dark yellowish-brown (10YR 3/4) loam,
pale hrown (10YR 6/3) when dry; weak, medium
and coarse, granular structure; friable; neutral;
abrupt, smooth boundary.

A2—90 to 18 inches, brown (10YR 5/3) light loam; weak, sub-
angualar blocky structure breaking to weak, medinm
and coarse, granular,; friable; slightly acid: clear,
wavy boundary.

B1—13 to 20 inches, dark-brown (75YR 4/4) light clay loam;
moderate, medium, subangular blocky structure;
firm ; medium acid; clear, wavy boundary.

B2t—20 to 30 inches, dark-brown (7.5YR 4/4) to reddish-
brown (8YR 4/4} clay loam; about 10 percent
gravel ; pehbles are %4 inch in diameter; moderate to
strong, medium, subangular blocky structure; firm;
thin, reddish-brown (5YR 4/4) clay films on peds:
medium aeid; clear, wavy boundary.

TIB8—30 ta 34 inches, dark grayish-brown (10YR 4/2) heavy
clay loam: weak, coarse, subangular blocky struc-
. ture; some manganese and iron concretions; neutral;
gradual, wavy boundary.
1160—34 to 60 inches. brown (10YR 5/3) c¢lay Yoam with very
pale Lrown (10YR 7/3) lime coatings; massive;
firm ; mildly alkaline; caleareous.

The solum ranges from 20 to 42 inches in thickness. The
A lorizon ranges from fine sandy loam to silt loam but com-
monly is loam. The Ap horizon ranges from dark grayish
Brown to dark brown or dark yellowish brown in color. The
I horizen ranges from dark hrown to dark yellowish brown
or reddish brown. The B2 horizon is sandy clay or clay leam,
The C horizon ranges from clay loam Lo silty clay loam or silty
clay.

E{awsan soils are associated with the Miami and Riddles
g0ils. They have a finer textured C horizon than Miami or
Riddles soils.

Rawson loam, 0 to 2 percent slopes [ReA)~—This nearly
level soil cecupies the glacial till plains and areas around
lakebeds. ,

Included in mapping are small areas of Haskins loam.
Also included are some arcas that have fine sandy loam
surface and subsurface layers and are sandy clay loam in
the upper part of the subsoil. In some places there are
thin lenses and pockets of sand and gravel] in the subsoil,
and in some areas the lower part of the subsoil contains
brown or grayish-brown mottles.

This soil is used for corn, soybeans, small grain, and
grasses and legumes for hay and pasture. It is suited to
all erops commonly grown in the connty. (Capability unit
I-1)

Rawson loam, 2 to 6 percent slopes (RoB).—This gently
sloping zoil occupies the brealks around drainageways and
slopes on the glacial till plains and areas around lakebeds.
Tt has the profile described as representative for the series.

Included in mapping are small arveas of Haskins loam
and some areas that have fine sandy loam or silt loam
surface and subsurface layers. In some places there are
lenses and pockets of sand and gravel in the subsoil. Also
included are areas of soils that have a silty clay loam or
silty elay subsoil.

This soil 1s susceptible to erosion. Runoff is medium. If
erosion is controlled, row crops can be grown maost of the
time. This soil is used for and is suited to corn, soybeans,
small grain. and grasses and legumes for hay and pas-
ture. (Capability anit 11le-1)

Rawson loam, 6 to 12 percent slopes, eroded (RoC2).—
This moderately sloping soil occuples breaks around
drainageways and knolls of the glacial till plains and areas
around lakebeds. Tts profile 1s similar to the one described
as representative for the series, except that the surface
layer ig thinner and lighter colored and depth to the
underlying material ranges from 24 to 30 inches.

Erosion is a hazard on this soil. Runoff is medium. If
conservation practices are applied, this soil can be used
for row crops and is suited to corn, soybeans, small grain,
and grasses and legumes for hay and pasture. (Capabil-
ity unit TTTe-1)

Rensselaer Series

The Rensselaer series consists of deep, poorly drained,
medium-textured soils. These soils are in depressions of
the uplands and outwash plains. They formed under
swamp grasses and mixed hardwoods in medium-textured
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and moderately coarse textured material that was depos-
itedd by water in shallow lakes and stream backwater
areas. :

In a representative profile, the surface layer is very
dark gray silt loam about 14 inches thick. The subsoil is
about 26 inches thick. The npper part is olive-gray, firm
clay loam that contains light olive-brown mottles. The
lower part is light olive-brown, friable loamy very fine
sand that contains olive-gray mottles. The underlying
material is olive-gray, friable, stratified fine sand and
coarse silt.

Rensselacr soils have a high available moisture capac-
ity and high organic-matter content. They have moder-
ately slow permeability and slow runoff. Wetness is a
limitation. Drained areas arc suited to most crops com-
monly grown in the county.

Representative profile of Rensselaer silt loam in a culti-
vated field, 300 feet south and 220 feet west of the north-
east corner of the SE14 N1, sec. 34, T. 35 N., R. 5 E.:

Ap—0 to 9 inches, very dark gray (10YR 8/1) silt loam, dark
gray (10YR 4/1) when dry; moderate, fine and me-
dium, granular structure; friabte; neutral; abrupt,
smooth Doundary.

Al—9 to 14 inches, very dark gray (10YR 3/1) silt loam:
weak, fine, subangular blocky structure; friable;
neutral ; ctear, smooth bhoundary.

B21tg—14 to 20 inches, olive-gray (5Y 5/2) clay loam; com-
mon, fine, distinet, light olive-brown (2.5Y 5/6)
mottles ; moderate, fine and mediwm, angular blocky
structure ; firm ; neutral ; thin, dark-gray (10YR 4/1)
clay films on most peds; few yellowish-brown (10YR
3/8) iron stains;.clear, wavy boundary.

B22tg—20 to 29 inches, olive-gray (53Y 5/2) light eclay loam;
common, fine, distinet, light olive-brown (2.5Y 5/6)
mmottles; moderate, fine and medium, subangular
blocky strueture: firm; thin, discontinuous, dark-
gray (10YR 4/1) clay fllms on some peds; few
yellowish-brown (10YR 5/8) iron stains: neutral:
abrupt, irregular boundary.

B3--29 to 40 inches, light olive-brown (2.5Y 5/4) loamy very
flne sand; common, medium, distinet, olive-gray (O
5/2) mottles; weak, medium and coarse, subangular
blocky structure; friable; neutral; clear, irregular
boundary.

Cg—40 to 60 inches, olive-gray (5Y 5/2), stratified fine sand
and coarse silt; common, medium, distinet, olive (5Y
5/4) mottles; massive; friable; mildly alkaline; eal-
carenas.

The solum ranges from 36 to 50 inches in thickness. The A
horizon ranges from very dark brown to very dark gray or
very dark grayish brown. The B2 horizon is dominantly clay
loam but ranges from loam and sandy clay loam to silty clar
Ioam. The C horizon, over short distances, varies in thick-
ness and sequence of layers of fine sand and silt.

Rensselaer soils are assoclated with the Brookston, Sebevwa,
and Pewnmo soils, They are underlain by sand and silt,
wherens Brookston soils are underlain hy loam glacial till,

and Sebews zoils are underlain by sand and gravel. Rensse-

lacr soils are finer textured throughout the profile than Pe-
wamo soils.

Rensselaer silt loam (0 to 2 percent slopes) (Re).— This
soll occupies depressional areas of the uplands and out-
wash plains.

Ineluded in mapping are small areas of Whitaker and
Sebewa soils. Also included are arcas that contain thin
strata of gravel, sand, and clay in the lower part of the
subsoil and in the underlying material.

Wetness is a limitation for this soil. Tf wetness is con-
trolled, this soil is suited to all eultivated crops commonly
grown in the county. Most areas are used for corn, soy-
beans, and wheat. (Capability unt ITw-1)
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Riddles Series

The Riddles series consists of deep, well-drained, mod-
crately coarse textured and medium-textured soils, These
soils are nearly level to steep and are on uplands. They
formed under mixed hardwoods in glacial drift over me-
dinm-textured glacial till.

In a representative profile, the surface layer is dark
graylsh-brown sandy loam about 8 inches thick. The sub-
surface layer is about 6 inches of brown, friable sandy
loam. The subsetl i1z about 50 inches of dark-brown,
brown, and dark yellowish-brown, firm clay loam and
sandy clay loam. The underlying material, to a depth of
about 70 inches, is brown, frable loam.

Riddles soils have a medium or high available moisture
capacity and low or moderate organic-matter content.
They have moderate permeability and slow to rapid run-
off. Krosion is a hazard on the sloping soils. Riddles soils
are suited to crops commonly grown in the county.

Representative profile of Riddles sandy loam, 2 to 6 .
percent slopes, in a cultivated field, 250 feet north and 20
feet east of the southwest corner of the NW1iNW1i sec.
20, T.36 N,R. 7T E.:

Ap—0 to 8 inches, dark grayish-brown (10¥R 4/2) sandy
loam, brown (10YR 4/3) when dry; weak, medium,
granular structure; friable; about 2 percent gravel;
neutral; abrupt, smooth boundary.

AZ—8 to 14 inches, brown (10YR 5/3) sandy loam; weak,

medinm and thick, platy structure breaking to weak,

medium, subangular blocky; friable; neutral; eclear,
smooth boundary.

to 17 inches, yellowish-brown (10YR 5/4) loam;

wealk, medium, subangular bloeky structure; friable

to slightly firm; about 5 percenf gravel; neutral;
clear, smooth houndary.

B21t—17 to 28 inches, dark-brown (7.5YR 4/4) sandy clay
loam; moderate, medium, subangular blocky struc-
ture; firm; thin clay films of reddish brown (5YR
4/4) on most peds; about 10 percent gravel ; medinm
acid; gradual, wavy boundary.

ITB22t—28 to 50 inches, brown (7.5YR 5/4) clay loam; mod-
erate, medium, subangular blocky structure; firm;
thin elay fillms of dark brown (7.5YR 4/4} on most
peds; medium acid; graduval, wavy boundary.

ITB3—0H0 to G4 inches, dark yellowish-brown (I0YR 4/4) light
clay loam; weak, medium, sabangular blocky struc-
ture; friable to slightly firm; few iron amd manga-
nese concretions; few strong-brown (7.5YR 5/8) iron
staing; mainly slightly acid but neutral in the lower
part: clear, wavy boundary.

ITC—44 to 72 inches, brown (10YR 5/3) loam till; massive;
friable ; mildly alkaline; caleareous.

B1—14

The solum ranges from 42 to 72 inches in thickness. The
A horizon ranges from sandy loam to loam in texture, and
the Ap horizon ranges from dark brown to dark grayish
brown in color. The B liorizon has teXtures of loam, clay
loam, and sandy clay loam. The € horizon ranges from loam
to light clay loam. In some areas there are pockets and strata
of sandy and gravelly material in the B horizon and G hori-
ZOT.

The Riddles soils are associated with the Miami, Rawson,
and Metea soils. They have a thicker B horizon and are maore
deeply leached than Miami soils. They have a coarser tex-
tured ¢ horizon than Rawson soils. Riddles soils are finer
textured in the upper part of the B horizon and are more
deeply leached than Metea soils.

Riddles sandy loam, 0 to 2 percent slopes {(RsA}.—This
nearly level soil occupies ridgetops and broad flats of the
uplands.

Included in mapping are small areas of steeper soils
that have a surface layer that is thicker than that of nor-



28

mal Riddles soits. Also included are some small areas of
Crosby loam in drainageways

Droughtiness is a limitation for this seil during ex-
tended dry periods. Runoff is slow. Thig soil is suited to
corn. sovheans, small grain, and grasses and legumes for
hay and pasture. (C‘Ipzlbl]lf} nnit TTs -3)

Riddles sandy loam, 2 to 6 percent slopes (RsB).—
This gently sloping soil is on knolls and breaks along
drainageways and depressions of the uplands. Tt has the
profile described as representative for the series.

Included in mapping are small areas of Crosby loam.
Also inclnded are some aveas of Miami sandy loam and
areas where the snrface Tayver 13 only moderately thick.

This soil 1z susceptible to erosion. Runoff i= medinm.
Row crops can be grown most of the time 1f conservation
practices are used to control crosion. This soil is nsed for
and is suited to corn, sovbeans, small grain, and grasses
and legumes for hay and pasture. (Cdp‘lblllh unit Tle 5)

Riddles sandy leam, 6 to 12 percent slopes [RsC)—
This moderately stoping soil occupies knolls and breaks
along drainageways and depressions in the uplands. Tts
profile 1s similar to that described as representative for
the serles. except that in some areas the surface layer is
lighter colored.

Tneluded in mapping are small areas of soils that have
a very thick surface layer.

This so1l 18 susceptible to crosion, Runoff is medium, 1f
proper conservation practices are applied, this soil can
be nsed fregquently for row crops, Most areas are suited to
and used for such crops as corn, soybeans, small grain,
and grasses and legumes for hay and pasture. (Capabil-
ity ynit TTIe— — )

Riddles sandy loam, 12 to 18 percent slopes, eroded
{RsD2).—This strongly sloping soil is on breaks and knolls
along depressions i drainagewayvs of the uplands, Tts
pmﬁle is similar to that described as representative for
the serics, except that the surface layer is lighter colored
and thinner.

Included in mapping are small aveas that are only
slightly eroded and where nearly all the original surface
Tayer remains, Also included are smatl areas of soils hav-
ing slopes of more than 18 percent.

Erosion 18 a hazard on this soil. Runoff is rapid. This
soil is suited to grasses. forage legumes, and woodland.
{Capahility unit TVe- 5)

Riddles sandy loam, 18 to 25 percent slopes, eroded
{RsE2).—This moderately steep soil is around depressions
and drainagewayvs. The profile is similar to that deseribed
as representative for the series, exeept that the surface
layer 1s thinner and lighter in color,

Included in mapping ave some arcas of soils having
slopes of more than 25 percent. Also included ure some
areas, particularly those in woodland, that are noet
eroded.

Erosion 1s a serious hazard ou this soil. Surface runoff
18 rapid. This goil is suited to hay, pasture, or woodland.
{Capability unmit VIe-1)

Riddles loam, 0 to 2 percent slopes (RtA).—This nearly
level soil occupics flats on the uplands, Its profile is simi-
lar to thut described as representative for the series, ex-
cept that the surface layer is loam and the upper part of
the subsoll is clay loam.

Included in mapping are small areas of Crosby soils
and Miami soils.

S0IL SURVEY

This soil can be used for row erops most of the time.
It is used for and is suited to corn, soybeans, small grain,
and grasses and legumes for hay and pasture. ( /apabll-
ity umt I-1)

Riddles loam, 2 to 6 percent slopes, eroded {RiB2).—
This gently sloping soil is on knolls and breaks along
dopwsc;mm and drainageways of the uplands, The pro-
file is similar to that described as representative for the
series, except that the surface layer is loam and is about
3 inches thinner.

Included in mapping are small areas that are not
croded and that have a thick surface layer. Small areas
of Crosby and Miami soils also are Included.

Frosion is a hazard on this sotl. Runoif is slow or me-
dinm. Tf adequate conservation practices are used to con-
trol crosion, row crops can be grown most of the time.
This soil is suited to corn, soybeans. small grain, and
arasses and legumes for hay and pasture. (Capability
nnit 1Te-1)

Riddles loam, 6 to 12 percent slopes, eroded (RiC2).—
This moderately sloping soil occupies krolls and breaks
along drainageways of the uplands. The profile 1s simi-
Jar to that described as representative for the serles,
except that the surface layer is loam and is thinner. The
plow layer consists of a mixture of the original surface
layer and some of the brownish subsoll.

Included in mapping are small areas that are not
eroded and that have a thick surface layer. Also included
are small areas of Miami loam and small areas that are
severely eroded.

Frosion 15 a hazard on this soil. Runoff is medium.
This soil can be used for row crops if the proper con-
servation practices are applied. This soil is suited to corn,
savhreans, small grain, and grasses and legumes for hay
and pasture. (_(,‘apdb]ht} unit 1ITe 1)

Sebewa Series

The Schews series consists of peorly drained, medium-
textured soils in broad, depressional areas of outwash
plains along main drainageways. These soils formed
under mixed hardwood forest in loamy outwash. They
are modevately deep over loose sand and gravel.

In a rvepresenfative profile, the surface layer is black
and very dark gray loam about 12 inches thick. The sub-
soil is gray and grayvish-brown firm clay loam that is
about 24 inches thick and contains yvellowish-brown mot-
tles, The underlving material is gray, loose sand and
pravel,

Sebewa soils have moderate available moisture capacity
and are high in organic-matter content, Permeability 1s
moderately “slow. and 1runofl is slow. Wetness is a limita-
tion, but drained areas are suited to most crops commonly
grown in the county.

Representative proflile of Sehewa loam in a cultivated
field, 50 feet south and 400 feet east of the northwest
corner of see. 30, T, 36 N, R, 7 E.:

Ap—0 to 7 inchey, black (10YR 2/1) loam; moderate, me-

dium, granulayr strieture; frialle; neutral; nbruapt,
smooth boundary,
AT—T to 12 inclies, very dark gray [(10YR 3/1) loam: mod-

crate, medium and coarse, granular structure; fri-

able; slightly acid; clear, smooth boundary.
RB21te—12 to 25 inches, gray (1I0YR 5/1) clay loam; few, fine,

distinet, yellowish-brown {(10YR 5/6)} mottles; mod-
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erate, medium, subangular blocky structure; firm;
thin, dark-gray (10YR 4/1) clay films on most ped
faces; slightly acid; clear, wavy boundary.

B22tg—25 to 36 inches, grayish-brown (2.5Y 5/2) clay loam ;
few, fine, distinet, yellowish-brown (10YR 5/6) mot-
tles; mederate, medinm, subangular structure; firm:
thin, dark-gray (10YR 4/1) clay films on many ped
faces; slightly acid; abrupt. wavy boundary.

TICg-—36 to 60 ineches, gray (10YR 6€/1) coarse sand and
gravel; single grain; looge; mildly alkaline; cal-
careous,

The solum ranges from 24 to 40 inches in thickness. The A
horizon ranges from black to very dark brown or very dark
gray in color and from sandy loam to loam or silt loam in
texture. The B horizon ranges from gravelly elay loam to clay
loam. The C horizon is coarse sand and gravel; the amount
of gravel is variahle.

SBebewa soils are associated with Gilford, Maumee, and
R?nsselaer 80ils, They have o finer textured B horizon than
Gilford soils, They have a finer textured solum and contain
more gravel in the C horizon than Maumee soils. Sebewa soils
contain more gravel and less silt in the € horizon than Rens-
selaer soils.

Sebewa loam (0 to 2 percent slopes) (Se).—This soil
occupies broad, depressional arveas of outwash plains
along main drainageways.

Included in mapping are small areas of Homer loam
and Rensselaer silt loam. In some of the included areas.
the underlying material contains thin strata of loam. silt
loam, or clay loam. '

Wetness is a limitation for this soil. If wetness is con-
trolled, this soil is suited to most of the crops commeon in
the county. Most areas are used for corn, soybeans, and
wheat. (Capability unit TTw—4)

Shoals Series

The Shoals series consists of deep, somewhat poorly

drained, medium-textured soils on bottom lands. These
soils formed under mixed hardwoods in medium-textured
and coarse-textured alluvial material that washed from
the uplands or outwash areas and was deposited by
streams.
. In a representative profile, the surface layer is about 9
inches of dark-brown heavy loam. The subsoil is about
21 inches of grayish-brown, friable silt loam that con-
tains dark-brown or yellowish-brown mottles. The under-
lying material extends to a depth of 60 inches. It is gray
fine sandy loam in the upper part and light brownish-
gray, stratified silt loam, loam, and fine sandy loam in the
lower part.

Shoals soils have a high available meisture capacity
and low organic-matter content. These soils have mod-
erate permeability and slow surface runoff. Wetness is
a limitation, and seasonal flooding is a hazard. Tf wetness
15 controlled, these soils are suited to corn and soybeans.
They can also be used for pasture and hay crops.

Representative profile of Shoals loam in a eultivated
field, 500 feet west and 150 feet north of the southeast
corner of the SWi14SE1, sec. 15, T. 36 N, R. 4 E.:

Ap—0 to 9 inches, dark-brown (10YR 3/3) heavy loam, light
brownish gray (10¥YR 6/2) when dry; weak, medium
and coarse, granular structure; friable; neutral;
abrupt, smooth boundary.

B21g—9 to 17 inches, grayish-brown (I0YR 5/2) coarze silt
loam ; many, coarse, distinet, yellowish-brown (10YR
53/6) mottles; weak, medium, granular structure; fri-
able; few manganese concretions; neutral; clear,
smooth boundary.
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B22g--17 to 30 inches, grayish-brown (10¥R 5/2) silt loam;
muny, coarse, distinet, dark-brown (10YR 4/3) mot-
tles; weak, medium and coarse, granular strocture;
friable ; few manganese concretions; neutral; clear,
smooth houndary.

Clg—30 to 48 inches, gray (10YR 6/1) fine sandy loam;
many, coarse, distinet, yellowish-brown (10YR 5/8)
mottles; very weak, medium, granular structure or
massive ; mainly neutral but mildly alkaline in lower
part; clear, wavy boundary.

C2g—4% to 60 inches, light brownish-gray (10YR 6/2), strati-
fied silt loam, loam, and fine sandy leam; common,
coarse, distinet, vellowish-brown (10YR 5/4) mot-
tles; structureless; friable; some layers of fine sand
6 to 12 inches thick; mildly allkaline; caleareous.

The solum ranges from 24 to 40 inches in thickness. The A
horizen is dark brown or very dark grayish brown. The B
horizon ranges from gray to grayish brown or brown and is
loam, silt loam. or fine sandy loam in. texture. The C horizon
hag stratified Iayers that range from loam to silt loam and
sandy leam.

Shoals, Wallkill, and Washtenaw soils all formed in allu-
viwm. Shoals soils are underlain by coarse and moderately
coarse alluvial materials, whereas Wallkill soils are under-
Tain by a buried organic soil and Washtenaw soils are under-
lai_{: by a Dburied, poorly drained, dark-colored, depressional
soil.

Shoals loam (0 to 2 percent slopes) (Sh).—This soil
occupies bottom land along streams.

Included in mapping are small areas of Alluvial land
loamy in slightly higher positions. Also included are some
areas that have a surface layer of silt loam. Near some
lakebed areas, the material below a depth of 2 to 8 feet
is silty clay loam or silty clay. In some areas the under-
lying material 1s mostlv sand and gravel.

Wetness is a Jimitation, and flooding is a hazard on
this soil. Tf wetness is controlled, this soil is suited to
many crops commonly grown in the county. Crops that
are carried over from one growing season to the next are
subject. to damage by flooding. These soils are also suited
to pasture or hay. (Capability unit TTw-T7)

Tawas Series

The Tawas series consists of deep, black, very poorly
drained organic soils. These soils are in deep, depressional
areas of the outwash plains and bottom lands. They
formed under swamp vegetation in deposits of partially
decomposed organic material over sandy mineral mate-
rial.

In a representative profile, the surface layer is black
muck about 18 inches thick. Below the surface layer is
about 11 inches of very dark gray, friable muck that con-
taing partially decomposed woody fragments. The under-
lying material is gray. loose sand.

Tawas soils have a high available moisture capacity
and very high organic-matter content. The organic matter
has moderately rapid permeability. and the underlying
sand has very rapid permeability. Runofl i1s slow. These
soils are suited to row crops if wetness is controlled.

Representative profile of Tawas muck in » cultivated
field, .200 feet north and 150 feet cast of the southwest
corner of the SE1) see. 30, T. 38 N, R 6 K.:

0a1—0 to 13 inches, black (10YR 2/1) muck;
mediunm, granular strueture; friable:
wavy boundary,

032—13 to 24 inches, very dark gray (10YR 3/1) muck; mas-
give; friable; many, dark-brown {(I10YR 3/3), par-
tially decomposed wood fragments; thin strata and

weak, fine and
neutral ; clear,
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pockets of light-gray (10YR 7/1) sand; neutral;
abrupt, wavy boundary,

IICg—24 to 60 inches. gray (10YR 5/1) sand; common, me-
dinm, distinet, light yellowish-brown (10YR 6/4)
mottles; single grain; loose; 2 percent fine gravel;
mildly alkaline.

The organic deposits range from 12 to 42 inches in thiek-
ness, The 0al horizon is typically black but ranges to very
dark brown in places, The content of partially decomposed
woody fragments in the lower organic horizons is variable
and ranges from few to many. The IIC horizon is loamy sand
to sand.

Tawas soils are associated with TLinwood, HEdwards, and
Carlisle soils. They are underlain at a depth of 12 to 42
inches by sandy mineral material, whereag Ihinwood soils are
underlain by loamy material and Edwards seils are underlain
by marl. Tawas soils have more shallow deposits of organic
material than Carlisle soils.

Tawas muck (0 to 2 percent slopes) {Ta).—This soil
occupies undrained depressions. Its profile is similar to
that described as representative for the series, except that
the mucky surface layer is thinner and the subsurface
layer contains more brownish, partially decomposed peat
fragments. These areas are covered with shallow water
or the water table is near the surface most of .the year.

Included in mapping are small areas of Carlisle muck.
In some places the organic material helow the surface
layer is nearly all peat. ’

Wetness is a severe [imitation for this soil. Except for
those in pasture, most areas of this soil serve as habitat
for wetland wildlife or provide cover for other wildlife.
(Capability unit Vw-2)

Tawas muck, drained {0 to 2 percent slopes) (Tdl.—This
soil is in depressions of the outwash plains and bottom
lands. It has the profile described as representative for
the series,

Included in mapping are small areas of Carlisle muck
where the organic materials are more than 42 inches deep.
Some areas have iron nodules throughout the organic
material, There are fibrous, peaty organic materials a few
inches under the surface in some areas. In some areas the
lower organic horizon contains thin strata of sand.

Wetness is a severe limitation for this soil. In areas
where the soil is dry and bare of vegetation, soil blowing
is a hazard. Most areas are used for corn and soybeans.
Row crops can be grown each year if wetness 1s con-
trolled. This soil also is suited to truck erops. (Capability
unit ITVw-3)

Tedrow Series

The Tedrvow series consists of deep, somewhat poorly
drained, coarse-textured soils. These soils are nearly level
and occupy arcas of the sandy outwash plains. They
formed under mixed hardwoods in sandy outwash.

A representative profile has a dark-brown loamy sand
surface layer about 9 inches thick. The subsurface layer
is about 11 inches of brown, very friable loamy sand that
contains yellowish-brown and light brownish-gray mot-
tles. The subsoil is about 15 inches of light brownish-
gray, very friable loamy sand that contains yellowish-
brown mottles. The underlying material, to a depth of 60
inches, is grayish-brown, loose sand.

Tedrow soils have a low available moisture capacity
and low organic-matter content., They have very rapid
permeability and slow runoff. Droughtiness is a limita-

tion for these soils. These soils are used for corn, soy-
beans, small grain, and grasses and legumes for hay or
pasture. . .
Representative profile of Tedrow loamy sand in a culti-
vated field, 50 feet west and 40 feet south of the northeast
corner of the SE14NEL] see. 15, T. 88 N, R. 7 E.:

Ap—0 to 9 inches, dark-brown (10YR 3/3) loamy sand, light
brownish gray (10YR 6/2) when dry: weak, medium
and coarse, granular structure; friable; neutral;
abrupt, smocth boundary.

A2—9 to 20 inches, brown (10YR 5/3) loamy sand; common,
medium, distinet, yellowish-brown (10YR §/6) and
light brownish-gray (10YR 6/2) mottles; very weak,
medium, granular struecture; very friable; slightly
acid; elear, smooth boundary.

B2—20 to 35 inches, light brownish-geay (10YR 6/2) loamy
sand; many, medium, prominent, yellowish-brown
(10YR 5/8) mottles; weak, medium and coarse,
granular structure; very friable; slightly acid; clear,
wavy boundary.

C—35 to 60 inches, grayish-brown (10YR 5/2) sand; com-
mon, medinm, distinet, yellowish-brown {10YR 5/6)
mottles; single grain; loose; nentral.

The solum ranges from 30 to 50 inches in thickness. The
Ap horizon ranges from dark gray to very dark grayish
brown or dark brown in color.

The Tedrow soils are associated with the Homer and
Brady soils. They have a coarser textured solum than Homer
or Brady soils.

Tedrow loamy sand (0 to 2 percent slopes) {Tel.—This
soil is on outwash plains.

Included in mapping are small areas of Plainfield fine
sand at slightly higher elevations. Also ineluded are some
areas where the surface layer is fine sand.

Wetness is a limitation. If adequately drained, this soil
is suited to corn, soybeans, small grain, and grasses and
legumes for hay or pasture. During prolonged dry pe-
riods, the soil is droughty. If it is tile drained, special
blinding is needed around the tile to keep the sand from
entering. (Capability unit IVw—4)

Tyner Series

The Tyner series consists of deep, somewhat excessively
drained, coarse-textured soils. These soils are nearly level
to moderately sloping and occupy outwash plains along
the main streams and in the uplands. They formed under
mixed hardwoods in sandy outwash material.

In a representative profile, the surface layer is dark-
brown loamy sand about 8 inches thick. The subsurface
layer is brown, friable loamy sand about 4 inches thick.
The subsoil is about 38 inches thick. The upper 6 inches is
dark yellowish-brown, friable loamy sand, the next 22
inches is dark-brown, very friable loamy sand, and the
lower 10 inches is yellowish-brown, loose loamy sand.
The underlying material is yellowish-brown, loose fine
gand.

Tyner soils have a low available moisture capacity and
low organic-matter content. They have rapid permeabil-
ity and slow or medium runoff. Droughtiness is a limita-
tion for these soils, and erosion is a hazard in the mod-
erately sloping arcas. These soils are sulted to corn, soy-
beans, small grain, and grasses and legumes for hay and
pasture.

Representative profile of Tyner loamy sand, 0 to 2 per-
cent slopes, in a cultivated field, 200 feet east and 50 feet
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north of the southwest corner of the NW1i; see. 15, T. 38
N, R. 4 E.:

Ap-—0 to 8 inches, dark-brown {10YR 3/3) loamy sand, pale
brown {10YR 6€/8) when dry; weak, medium, granu-
lar structore; very friable; slightly acid; abrupt,
smooth boundary.

A2—8 to 12 inches, brown (I0YR 5/3) loamy sand; very

weak, medium, granular structure; friable; medium

aeid ; elear, smooth boundary.

to 18 inches, dark yellowish-brown (10¥YR 4/4)
heavy loamy sand; weak, mediun, subangular hiocky
structure; friable; few fine fragments of shale;
strongly aeid; clear, wavy boundary.

B22-18 to 40 inches, dark-brown (T5YR 4/4) loamy sand:
very weak, medium, granular structure ; very friable;
about 10 percent fine gravel; strongly aeld: gradual,
wavy boundary,

R3—40 to 50 inches. yellowish-brown (10¥T 5/6) light loamy
sand ; slightly coherent to single grain; loose; few,
discontinuous, dark yellowish-hrown (10YR 4/4})
color lenses; strongly acid; gradual, irregular bound-
ary.

C—50 to 60 inclies, yellowish-brown (10YR /4) fine sand;
single grain: loose; some minute shale fragments:
medinm acid,

The solum ranges from 36 to 60 inches in thickness. The
Ap horizon ranges from very dark grayish brown to dark
grayish brown or dark brown in color. The B22 horizon is
mainly dark brown but ranges to dark vellowish brown or
¥ellowish Drown. The B3 horizon is chiefly light loamy sand
but ranges to sand.

Tyner soils are associated with Oshtemo, Chelsea. and
Plainfield soils. They have a ecoarser textured B horizon
than Oshtemo soils. The B horizon of Tyner soilg ig thicker
than that of Chelsea soils and is generally continuous loamy
sand rather than bands of loamy fine sand. Tyner soils
have g finer textured solum than Plainfield soils.

Tyner loamy sand, 0 to 2 percent slopes (TyA)l.—This
soil occupies outwash plains near the main streams and
m the uplands. Tt has the profile deseribed as representa-
tive for the series.

Included in mapping are small areas of soils having
slopes of more than 2 percent. Also included are small
areas of Oshtemo loamy sand.

Droughtiness is a limitation for this soil. Runoff is
slow. Most areas are used for corn, soybeans. small arain,
and grasses and legumes for hay and pasture. If irri-
gated, this soil is suited to all erops commonly grown in
fi}ﬁ C{))llllt)’1 inclnding special crops. (Capability urit

S_

Tyner loamy sand, 2 to 6 percent slopes (Ty8).— This
gently sloping soil is on ridges and slope hreaks in the
outwash plains near the main streams and is in areas of
the uplands,

Included in mapping are small areas of soils that have
slopes of more than 6 percent, as well as small areas of
Oshtemo loamy sand. Also included are a few areas in
the uplands that are underlain by loam glacial till at a
depth of 42 to 60 inches or more.

Droughtiness 1s a limitation for this soil. Runoff is
stow. Most areas are used for corn, soybeans, small orain,
and grasses and Jegumes for hay or pasture, If irrigated,
this soil is suited to all crops commonly grown in the
county, ineluding special erops. (Capability unit TTTs-1)

Tyner loamy sand, 6 to 12 percent slopes (TyC).—This
moderately sloping soil is on breaks near drainageways in
the outwash plains and in areas of the uplands. Tts pro-
file 1s similar to the one described as representative for
the series, except that the surface layer is thinner and
lighter colored. :

4652139 0—7T4

B21—12

o}

Included in mapping arc small areas of soils that have
slopes of more than 12 percent. Also included are small
areas of Oshtemo loamy sand.

Trosion is a hazard on this soil, and droughtiness is a
limitation. If proper conservation practices are applied,
this soil can be used frequently for row crops. Most areas
are used for corn, soybeans, small grain., and grasses and
legumes for hay and pastnre. This soil is suited to small
grain, permanent pasture, and trees. (Capability unit
1Lie-12)

Volinia Series

The Volinia scrict consists of deep, well-drained, me-
dium-textured soils that formed in loamy outwash under
prairie vegetation. These soils are nearly level and oc-
cupy areas of the outwash plain.

In a representative profile, the surface layer is about
15 inches of very dark brown and very dark grayish-
brown loam. The subseil is about 38 inches thick, The
upper 15 inches is dark-brown, firm sandy clay loam, and
the Jower 18 inches is dark yellowish-brown, loose leamy
sand. The underlying material, to » depth of 60 inches,
13 light yellowish-brown, loose sand and gravel.

Volinia soils have a moderate available moisture capae-
ity. They have moderate permeability and slow runoff.
Use of these soils is limited by droughtiness. They are
suited to all crops commonly grown in the county.

Representative profile of Volinia loam in a eultivated
field, 150 feet east and 200} feet south of the northwest
corner of the SKEilj sec. 15, T. 36 N, R. 8 E.:

Ap—0 to 8 inches, very dark brown (10YR 2/2) loam; weak,
medium, granular structure; friable; slightly acid;
clear, smooth boundary.

Al—S5 to 12 inches, very dark grayish-brown (10YR 3/2)
loam; moderate, medium, granular structure; fri-
able; slightly acid; elear, smooth boundary.

A3--12 to 15 inches, dark-brown (10YR 3/3) heavy loam:
wealy, medium, subangular blocky structure; friable;
medinm acid; clear, smooth boundary.

B2—15 to 30 inches, dark-brown (7.5YR 4/4) sandy clay
leam with about 10 percent gravel ; moderate, medium,
subangular blocky structure; firm; thin, dark-brown
(10YR 3/3) clay films on many peds; mediumn acid;
clear, wavy boundary,

B3—30 to 48 inches, dark yellowigh-brown (10YR 4/4) Inamy
sand with 10 percent gravel; massive; nearly loose:
mainly strongly acid but becoming slightly acid in
the lower 6 inches; elear, irregular boundary.

IIC—48 to BO inches, light yellowish-brown (10YR 6/4) sand
and gravel; single grain; loose: mildly alkaline; cal-
careous.

The solum ranges from 40 to 60 inches in thickness. The
Ap horizon ranges from black to very dark brown or very
dark grayigsh brown in color. The B2 horizon is sandy loam
or gravelly clay loam in texture. The B3 horizon ranges
from loamy sand to sand in fexture, and some profiles have
wavy, diseontinuonus lenses of sandy loam 1% to 114 inches
thick, The IIC lLiorizon varies considerably in the proportion
of sand to gravel

Valinia soils are associated with Dickinson and Dowagiac
soils. They oceur on the same landseape and have the same
dark color as Ddickinson soils, but they have a finer tex-
fured B horizon than Diekinson soils, In addition, they are
well drained. whereas IMckinson soils are somewhat eXces-
sively drained. They have a darker colored A horizon than
Dowagiac soils.

Voliniz loam (0 to 2 percent slopes) (Vo).—This soil is
on outwash plains.
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Tncluded in mapping are areas of soils that have a
sandy loam surface laver and soils that have slopes of
more than 2 percent.

Tse of this soil is limited by droughtiness. Most areas
are used for and are suited to corn, soybeans, and wheat.
The soil also is suited to pasture and trees. (Capability
unit I1s-2)

Wallkill Series

The Whallkill series consists of deep, very poorly
drained, medium-textured soils. These soils occupy deep,
depressional areas of the uplands and outwash plains.
They formed in medium-textured, alluvial material that
washed from the surrounding slopes and was deposited
over organic soil.

In a representative profile, the surface layer is about 9
inches of very dark gray silt loam. The next layer, to a
depth of about 21 inches, is very dark gray, friable heavy
silt Joam. The underlying material is black, friable muck.

Wallkill soils have a high available moisture capacity
and high organic-matter content. They have moderate
permeability and slow surface runoff. Use of these soils 1s
serionsly limited by wetness. Drained areas are suited to
most. crops commonly grown in the county. Undrained
areas are used for permanent pasture or have a variable
cover of shrubs and trees that provide wildlife habitat.

Representative profile of Wallkill silt loam in a culti-
vated field, 200 feet west and 150 feet north of the south-
cast corner of sec. 13, 'T. 33 N, R. 5 K.:

Ap—0 to © inches, very dark gray (10YR 3/1) gilt leam,
gray (10YR 5/7) when dry; weak, fine, granular
gtructure ; friable ; many roots; neutral ; clear, smooth
boundary.

C—9 to 21 inches, very dark gray (10YR 3/1) heavy silt
loam ; weak, medinm, subangular bloeky structure;
friable ; many roots; neutral; abrupt, wavy boundary.

I10al1—21 to 30 inches, black (10YR 2/1) muck; very weak,
medium, granular structure; friable; some roots;
neutral ; clear, wavy boundary.

II0a2—30 to 60 inches, black (10YR 2/1) muck and many
partially decomposed woody fragments; structure-
less {massive) ; friable; slightly aecid.

The thickness of the recently deposited material ranges
from 10 to 40 inches, but the dominant thickness ranges from
18 to 30 inches. The Ap horizon and the C horizon range
from very dark gray to dark brown and dark gray or dark
grayish brown in color. In some places the C horizon is
mottled with gray and yellowish brown. The organic horizon
is muck that eontains variable amounts of partially decom-
posed organic material.

Wallkill, Shoals, and Washtenaw seils all formed in al-
lavium., Wallkill soila are underlain by a Dbuaried organic
soil, whercag Shoals soils are underlain by deep alluvial ma-
tel_'ial and VWashtenaw soils are underlain by buried mineral
soils,

Wallkill silt loam (0 to 2 percent slopes) [Wa)—This
soil oecupies deep depressions that formerly were marshes
or shallow lakes on uptands and outwash plains.

Included in mapping are arcas of soils that have a
loam or silty clay loam surface layer and small areas
where the alluvial material is less than 10 inches thick.

Wetness is the major imitation for this seil. Mast areas
are used Tor corn, soybeans, and small grain. If drained,
this goil is suited to these crops. Undralned areas provide
wildlife habitat. (Capability unit IIw-T)

Washtenaw Series

The Washtenaw series consists of deep, poorly drained,
medium-textured soils. These soils are nearly level and
occur in depressional areas on moraines, till plains, or
outwash plains. They formed under mixed hardwoods in
90 to 40 inches of alluvium that was washed from adja-
cent soils and recently deposited over a developed soil.

In a representutive profile, the surface layer is about
10 inches of dark yellowish-brown silt loam. The next
layer, to a depth of about 24 inches, is grayish-brown,
friable silt loam. The next layer is about 32 inches thick.
In sequence from the top, the upper 10 inches is very dark
grayish-brown, firm silt loam. The next 8 inches is gray-
ish-brown, firm silty clay loam that contains yellowish-
brown mottles, and the lower 14 inches is light brownish-
gray, firm clay loam that contains yellowish-brown mot-
tles. The underlying material, to a depth of 64 inches, is
yellowish-brown, friable loam glacial till.

Washtenaw soils have a high available moisture capae-
ity and moderate organie-matter content. They have slow
permeability and slow surface runoff. Wetness is a seri-
ous limitation, but drained areas are suited to most crops
commonly grown in the county. Undrained areas are used
for permanent pasture or have a variable cover of shrubs
and trees that provide wildlife habitat.

Representative profile of Washtenaw silt loam in a
cultivated field, 200 feet east and 5 feet south of the cen-
ter of sec, 12, T. 36 N, R. 5 E.:

Ap—0 to 10 inches, dark yellowish-brown (10¥R 38/4) silt
loam, light brownish-gray (10YR 6/2) when dry:
wealk, fine and medium, granular structure; friable;
neutral ; abrupt, smooth boundary.

110 to 24 inches, grayish-brown (10YR §5/2) silt loam;
comnmon, medinom, faint, yellowish-brown (10YR 5/6)
mottles ; weak, medium, granular structure; friable;
slightly aecid; clear, wavy boundary.

TTIA1b—24 tqo 34 inches, very dark grayish-brown {(10YR 3/2)
gilt loam; moderate, medium, subangular blocky
structure: firm; slightly acid; clear, wavy boundary.

IIB2itgh—34 to 42 inches, grayish-brown (25YR 5/2) silty
cluy leam: common, fine, distinet, yellowish-brown
(10YR 5/6) mottles; moderate, medium, angular
blocky and subangular blocky structure; firm; few
iron-manganese coneretions; slightly acid; gradual,
wavy boundary.

1IB22tgh—42 to 56 inches, light brownish-gray (2.5Y 6/2)
heavy c¢lay loam; common, fine, distinet, yellowish-
brown (10YR 5/6) mottles; moderate, medinum, gngu-
lar blocky structure; firm; thin clay films on some
peds: slightly acid; clear, wavy boundary.

11C2—56 to 64 inches. vellowish-brown (10YR 3/4) loam;
many, coarse, distinet, grayish-brown (I10YR 5/2)
mottles ; massive; friable; mildly alkaline, caleareous.

The alluvial horizon ranges Trom 20 to 40 inches in thickness
and iz grayish brown, dark gray, gray, or dark yellowish
browm. The texture is dominantly silt loam hut in some places
is 1loam, The buried A horizon ranges from very dark grayish
brown to very dark brown or black and is silt loam, loam, silty
clay leam, or clay loam, The buried B horizon is mainly silty
clay loam or clay loam in texture buf in some places ranges
to loam, The underlying buried  horizon ranges from till to
outwash material.

The Washtenaw, Wallkill, and Shoals soils all formed in
alluvinum. The Washtenaw soils are underlain by buried
mineral soils. The Wallkill soils are underlain by buried
organic soils, and the Shoals soils are underlain by, deep
alluvial material.

Washtenaw silt loam {0 to 2 percent slopes) (Wh).—

This soil occupies depressional areas in moraines, til!
plains, and outwash plains,
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Included in mapping are small areas of Shoals silt
loam where the alluvial material is deeper than 36 inches.
Also included are small areas where the alluvial material
is less than 15 inches thick. In some areas the surface
layer is loam or sandy loam.

Wetness 15 the major limitation for this soil. Most areas
are used for corn, sovbeans, and small grain. If drained.
this soil is suited to these crops. Undrained areas provide
wildlife habitat. (Capability unit TTw-1)

Whitaker Series

The Whitaker scries consists of deep, somewhat poorly
drained, medium-textured soils. These soils are nearly
level and oceupy broad lakebed areas. They formed under
mixed hardwoods in medium-textured sediments that
settled out of slow-moving water in shallow lukes and
stream backwater areas.

In a representative profile, the surface layer is about 9
inches of dark-brown Ioam and about 3 inches of grayish-
brown leoam that contains vellowish-brown mottles. The
subsoil is about 31 inches thick. The upper part is gray-
ish-brown, firm sandy clay loam that contains yellowish-
brown mottles. The next 14 inches is yellowish-brown,
firm silty clay loam that contains grayish-brown mottles,
and the lower 7 inches is light brownish-gray, friable
clay loam with light olive-brown moitles. The underlying
material 1s grayish-brown, stratified fine sand and silt
and contains light-gray mottles.

Whitaker soils have a high available moisture capacity
and moderate organic-matter content. They have moder-
ate permeability and slow surface runofl. Wetness is a
limitation. Drained areas are suited to most crops com-
monly grown in the county.

Representative profile of Whitaker loam in a cultivated
field, 500 feet north and 400 feet east of the southwest
corner of the NW14 see. 35, 1. 35 N, R. 3 E.:

Ap—0 to 9 incheg, dark-brown (10YR 3/3) loam, light brown-
ish gray (10YR 6/2) when dry; weak, medinm and
coarse, granular structure; friable; neutral; abrupt,
smooth boundary.

A2—9 to 12 inches, grayish-brown (2.5Y 5/2) loam ; few, fine,
distinet, ryellowish-brown (10YR 5/4) mottles; mod-
erate, mediwn and coarse, granultar structure; fri-
able; neutral ; clear, smooth houndary.

B21tg—12 to 22 inches, grayish-brown (2.5Y 5.2) sandy clay
loam ; many, medium, distinet, vellowish-brown (10YR
5/4) mottles; moderate, fine and medivm, subangu-
LE.[F biocky structure; firm ; thin, grayish-brown (10YR
§/2) clay filims on some peds; few iron and manga-
nese concretions; slightly acid; gradual, smooth
boundary.

B22t—22 to 36 inches, rellowish-brown (I0YR 5/6) silty
clay _loam; many, coarse, distinct, grayish-brown
(2.5Y 5/2) mottles; moderate, medium, subangular
blgcky structure and angular blocky structure; fivm:
thin, grayish-brown (10YR 5/2) clay films on most
peds; few reddish-brown (BYR 4/4) iron stains:
slightty acid: elear, wavy boundary.
to 43 inches, light brownish-gray (25Y 6/2) clay
loam; few, fine, distinet, light olive-brown (2.5Y
9/6) mottles; massive; friable: nentral: clear, wavy
boundary,

IIC—43 to 60 inches, grayish-brown (2.5Y 5/2), strafified
ﬁne_ sand and silt; few, fine, distinet, light-gray
(2.5Y 7/2) mottles; massive; friable: calcareous.

'I:he solum ranges from 36 to 60 inches in thickness. The Ap
horlzop is Qark brown or dark grayish brown in eolor. The
A horizen is dominantly loam in texture but ranges from
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gilt loam to sandy Joam. The B2 horizon ranges from loam
to silty clay loam in different layers. The ¢ horizon varies in
sequence and fexture of the silt and sand over short dis-
tances,

The Whitaker soils are assoclated with the Del Rey and
Iomer soils. They are underlain by stratified, coarse-fex-
fured and medium-textured materials, but I}el Rey soils are
underlain by stratified, mediam-textured or moderately fine
textured lakebed materials, and IHHomer soils are underlain by
stratified sand and gravel.

Whitaker loam (0 to 2 percent slopes) (Wkl.—This soil
15 in broad lakebed areas.

Included in mapping are areas of soils that have slopes
of more than 2 percent. Also included are some areas
where the surface laver 1s silt loam or sandy loam. Small
areas of Rensselaer loam in drainageways also are in-
cluded.

Wetness is a limitation for this soil. Most areas are used
for corn, soybeans, small grain, and grasses and legumes
for hay and pasture. If adequately drained, this soil is
suited to these erops. It can also be used for permanent
pasture and for trees that are tolerant of excessive wet-
ness. (Capability unit IIw-2)

Use and Management of the Soils

This section las six main parts. The first part pertains
to cropland and explains the management, by capahility
groups of soils used by the Soil Conservation Service, A
description is given for each capability unit, followed by
a discussion on levels of management and a table on pre-
dicted yields of principal crops. The second part consists
of test data and interpretive data that are used for engi-
neering purposes. The third deals with the use of soils in
town and country planning. The fourth consists of a dis-
cussion on woodland, followed by a section on shrubs.
The fifth part discusses nse of solls for wildlife habitat,
The last part is on use of soils for recreation.

These sections do not suggest specific management for
individual soils. Detailed snggestions can be obtained
from the local representative of the Soil Conservation
Service or from the Elkhart County Cooperative Exten-
gion Service.

Use and Management of Soils for Crops

« About two-thirds of Kllchart County is used for culti-
vated crops and permanent pastuve, The main cultivated
crops are corn, soybeans, and small grain. The principal
forage crops arve clover, alfalfa, bromegrass, bluegrass,
orchardgrass, and timothy. Some areas are used for spe-
clal crops, snch as froit, vegetables, berries, and orna-
mental trees and shrubs.

Most of the sloping soils in crops will erode unless
practices arce used to protect the soil. Such practices ag
contour farming, plow planting, striperopping, diversion
terraces, grassed waterways, proper use of crop residues,
and grass-legume plantings in rotation will help control
erosion and conserve molsture. Some soils require pro-
tection from wind blowing if they are row cropped. If
properly located and managed, vegetative windbreaks
provide adequate protection.

Unless adequatelv drained, some areas of cropland are
too wet for profitable yields. Drainage is accomplished
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by tile systems, by surface ditches, or by a combination of
both. Tile ontlet ditchies ave needed in some places.

Some soils in the county are irrigated. This practice is
especially beneficial on soils that are droughty. The prac-
tice of irrigating high-value crops is increasing every
year.

The amount, of fertilizer and lime needed depends on
the results of the soll tests, the crops to he grown, and
past eropping hstory.

Capability grouping

Capability classification is the grouping of seils to
show, In a general way, their snitability for most kinds
of farming (6). Tt is a practical classification hased on
the limitations of the soils, the risk of damage when they
are used for ordinary field crops or sown pastures, and
the way they respond to treatment. The classification
does not, apply to horticultural crops or other crops that
have their own speeial requirements for economical pro-
duction. The soils are classified according to degree and
kind of permanent limitations, but without consideration
of major and generally expensive landforming that
would change the slope, depth. or other characteristics of
the soils, and without consideration of possible major
reclamation.

In the capability system, all the soils are grouped at
three levels, the capability eclass, the subelass, and the
unit, These are diseussed in the following paragraphs.

Caraserry Crasses, the broadest grouping, are desig-
nated by Roman numerals T throngh VIII. The numerals
indicate progressively greater limitations and narrower
;}hoices for practical nse. The classes are defined as fol-
owSs:

(Class T soils have few limitations that restrict their
use.

Class IT soils have some limitations that reduce the
choice of plants or require moderate conserva-
tion practices.

(lass 1T soils have severe limitations that reduce the
choice of plants, require special conservation
practices, or hoth.

Class TV soils have very severe limitations that re-
strict the choice of plants, require very careful
management, or both.

Class 'V soils arc subject to little or no erosion but
have other limitations, impractical to remove,
that limit thelr use largely to pasture, range,
woodland, or wildlife habitat.

Class V1 soils have severe limitations that make them
eenerally unsuited to cultivation without major
reclamation and limit their use largely to pas-
ture, range, woodland, or wildlife habitat.

(Class VII soils have very severe limitatlons that
malke them unsuited to cultivation without major
reclamation and restrict their use largely to
range, woodland, or wildlife habitat.

Class VIIT soils and landforms have limitations that
preclude their use for commercial plant produc-
tion without major reclamation and restriet their
use to recreation, wildlife habitat, water supply,
or esthetle purposes.

CAPABILITY SUBCLASSES are soil groups within one
class; they are designated by adding a small letter, e, 2o,
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s, or ¢, to the class numeral, for example, TTe. The letter
¢ shows that the main limitation is risk of erosion unless
close-growing plant cover iz maintained; v shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly beeause it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States but
not in Elkhart County, shows that the chief limitation is
climate that is too cold or too dry.

Tn cluss T thore arve no subclasses, becanse the solls of
thiz elass have few limitations. Class V can contaln, at
the most, only the subclasses indicated by 2, 5, and ¢,
beeause the solls in elass V are subject to hittle or no ero-
sion, although they have other limitations that restrict
their use largely to pasture, range, woodland, wildlife
habitat, or recreation.

Carapmmiry Usrtrs are soil groups within the sub-
elasses. The soils in one capability unit are enough alike
to be suited to the same crops and pasture plants, to re-
quire similar management, and to have similar productiv-
ity and other responses to management. Thus, the capa-
bility unit is a convenient grouping for maling many
statements about management of soils. Capability units
are generally designated by adding an Arabic numeral to
the subclass symbol, for example, 11e—4 or ITTe-6. Thus,
in one symbol, the Roman numeral designates the capa-
bility class, or degree of limitation; the small letter indi-
cates the subelass, or kind of limitation, as defined in the
foregoing paragraphs; and the Arabic numeral specifi-
cally identifies the eapability unit within cach subelass.

Tn the following pages, the capability units in Elkhart
County are deseribed and suggestions for the use and
management, of the soils are given. These units are not
numbered consecutively, becuuse not all of the units in
the statewide svstem are represented in this county. The
names of the soil series represented are mentioned in the
deseription of each unit, but this does not mean that all
the soils in a given series are in the unit. The capability
classification of each soil in the county is given in the
“Gyuide to Mapping Units™” at the back of this survey.

CAPABILITY UNIT I-1

This unit consists of deep, nearly level, well-drained
soils of the Rawson and Riddles series. These soils have
a loam surface Jayer and a sandy clay loam or clay loam
subsoil.

The organic-matter content is low or moderate, avail-
able moisture capacity is high, and permeability is mod-
erate or slow. Maintaining and improving tilth and or-
ganic-matter content are the principal needs.

These soils are snited to corn, soybeans, small grain,
and alfalfa. They are also suitable for pasture, trees, and
special crops. Many kinds of cropping systems, including
continuous production of row crops, can be used.

Use of crop residue, winter cover crops, and green-
manure crops helps to maintain a desirable organic-mat-
ter content and good tilth.

CAPABILITY UNIT 1-2

Only Alluvial land, loamy, is in this unit. The_ soils
arc deep, nearly level, and moderately well drained and
well drained. They have a sandy loam or loam surface
layer and a sandy loam, loam, or silt loam subse1l.
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The organic-matter content is moderate, available mois-
ture capacity is moderate to high, and permeability is
moderate. These soils are neutral in reaction and are well
supplied with plant nutrients received naturally by
flooding. Ocecasional flooding occurs during winter and
spring.

These soils are suited to corn, sovbeans, and pasture.
Wheut ardinarily 18 not grown, beeanse of flonding. Row
crops generally are grown year after year.

Tee of crop residue helps to maeintnin o desienble or-
ganic-matter content. Lime genernlly is not needed on
these soils.

CAPABILITY UNIT Ile-1

This unit consists of deep. gontly sloping, well-drained
goils of the Miami, Rawson, and Riddles series. These
goils have a lonm surface layer and a sandy clay loam,
elay loam, or silty elay lonm subsoil.

Soils in this unit have low or moderate organic-mattor

content, high available moisture capneity, and moderate
or moderately slow permeability. The major managomoent
nends are control of erosion nnd the maimtenance and im-
provement of organic-matter content and tilth,

These soils are suited to the common erops of the coun-
ty. Corn, soybeans, small grain, and alfalfa are the prin-
cipal erops grown. The soils also are suited to pasture,
treeg, and speeinl crops,

Use of crop residue, winter cover crops, minimum till-
age, and grass-legume mixtures helps to control erosion
and to maintain good tilth. Grassed waterways, diversion

terraces, and contour cultivation| (fig. 12} also help to

control soil loss. Many different cropping combinations
are suitable for these soils.

CAPABILITY UNIT Ile-5

The only soil in this unit, Riddles sandy loam, 2 to 6
percent slopes, is deep, gently sloping, and well drained.
The surface layer is about 12 to 15 inches of sandy loam,
and the subsoil 1s friable loam and firm sandy clay loam
and clay loam.

This &oil is low in organic-matter content. Tt hus good
tilth and 18 easy to cultivate, The available moisture
enpacity 18 moderate, und the permenbility is moderate,
The major limitations to management are the erosion
hocsared, dravghtiness, and the unfavareable organic-matter
content.

Thisg soil is suited to all crops commonly grown in the
county, The main cvaps are corn, sovhbenns, small grain,
graszes, and logumes. The soils also are suited to special
crops, ineluding berries and nursery stock. They are suit-
while for irvigicion, bul the gentle slopes make irrigation
legs feasible than on level soils

Use of crop residue, minimum tillage practices, winter
cover crops, and grass-legume mixtures will help to con-
trol erosion., maintain good tilth, and improve soil fertil-
ity. Grassed waterways, diversions, terraces, and contour-
ing can be used to control further soil loss. Many combi-
nations of cropping systems are suited to these soils in-
cluding intensively cultivated crops.

g

Figure 12—Contour cropping and rotation pasture on Miami leam, 2 to 6 percent slopes, eroded.
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CAPABILITY UNIT Tle-12

This unit consists of deep. gently sloping, somewhat
poorly drained soils of the Blount, Crosby, and TTaskins
geries. These soils have a loam or silt Ioam surface layver
and a elay loam. silty eloy lonm. o cloy subsail,

These snils nre low in ovganicomatter content and have
a high wvailable moisture eapacity, The Blount and Cros-
by soils hnve slow permealility, and the Haskins sail s
moderately permenlile in the upper part and slowly per-
mealle in the lower part,

The major needs of management are controlling erosion
and wetness, maintaining good tilth, and regularly add-
ing ovganic matter. Blount nnd Croshy seils form elods
more readily than the Hosgkins seil,

Use of crop residue, winter coyer ¢rops, green-manyre
erops, and minimum Gllige helps to contral erosion and
maintain o desivable srganic-matter content, 1t also helps
to improve soil tilth, Grassed waterwayg (fig, 13) |permit
the transporting of surface water seross These soits with-
ont ereating gullies pr intensifying siltntion. Although
eontouring is holpful in controlling crosion, it commaonly
inerenses wetness by retarding surfuee runoff. Adequate
dradnnpe s needed i these soils are to be used Tor corn,
soybeand, small grviins, alfalfa. and other commonly
grown crops, Many eombinations of cropping svstems are
guited to these soils, ineluding intensely cultivated erops.

CAPABILITY UNIT IIs-2

This nnit congists of deop. nearly level, well-drained
soils of the Downgine anid Volinia series, These soils have
nosirfiee layer of lowm and n subsoil that is sandy elay
Fowwrmy in thae upper paet nod Toamy sand o the lower poet,

These soils ave high in orgaonic-matter content. They
have a modernte available moisture enpacity and mod-
erte. peemenhility, The main Hmitetions aee droughti-
ness and soil blowing.

These soils are suited to all crops commonly grown in
the county. During extremely dry years, however, some

Figure 13.—A grassed waterway on Crosby leam, 2 fo 4 percent
slopes.
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crops are affected by drought. These soils arc well suited
to rrigation [(fig. 14)] They are also suited to special
Crops.

Use of crop residue, cover crops, and minimum tillage
helps to control soil hlowing.

CAPABILITY UNIT 1Is—3

Riddlos sandy loam, 0 to 2 percent slopes, the only soil
in this unit, is deep, nearly level, and well drained. The
surfaee lnver is sandy loam, and the subsoil is loam,
sandly elay lonm. and clay loam.

Thig soil is low in oraanic-matter content and has a
maderate nvailable moisture enpacity and moderate per-
meability. The main Hmitations ave deoughtiness and un-
Envorable grganic-matter content.

This oil is suited to all crops commonly grawn in the
eonnty. The main evops are corn, soybeans. and small
grain. It also is suited to speeial erops, including berries
and nursery stock, Deep-rooted erops are better able to
overeome the drought hazard, as the subsoil stores con-
siclerable moisture, This soil 18 snited to irrigation.

Use of crop residue, winter cover crops, and green-
manure crops helps to maintain a desirable organic-mat-
ter content.

CAPABILITY UNIT IIw-1

This unit consists of deep: poorly drained, nearly lovel
soils of the Brookston., Pewamo, Rensselaer, and Wash-
tonaw gories. These oils have o surlnee lnyer of gilt loam
or silty elay lowm aod w sibeoil of silt loam. clay loam,
silty cluy loan, or elay.

Soils Tn this unit have moderate or high organic-matter
content, o high nvailable moisture capneity, nnd slow or
moderately i permeability, During prolonged wet pe-
riods, the water table is at or near the surface. Owing to
the high elay content and o high content of moisture,
these soils are often dificult to worle during spring. Tho
main limitations are wetness, surface crusting, compac-
tion, and puddling of the soil.

These soils are suited to most of the crops commonly
grown in the county. Corn, soybeans, and wheat are the
main ecrops. Other crops, such as tomatoes, sweet corn,
and sugar beets, also can be grown.

Figure 4. —Irrigating corn with a gun sprinkler on Volinia loam.
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The tilth of these soils greatly influences their produc-
tivity. Working the plow layer when wet makes it
puddled and eloddy. Adequate drainage can be provided
for most areas of these soils by installing a complete tile
system. In some places random tile lines are beneficial.
Surface drains are sometimes needed to remove accumu-
lated surface water from ponded areas. Where feasible,
diversion terraces are useful in intercepting runoff from
the uplands,

Use of minimum tillage and crop residue helps to pre-
vent surface crusting and improve soil tilth. To reduce
puddling, avoid werking these soils when thev are wet.
These soils are suited to many combinations of eropping
systems, mecluding the conttnuous production of Tow
crops.

CAPABILITY UGNIT Ilw—2

This unit consists of deep, nearly level, somewhat
poorly drained soils of the Blount, Crosby, Del Rey, Has-
kins, and Whitaker series. These soils have a surface
layer of loam or silt loam and a subsoil of sandy clay
loam, clay loam, silty clay loam, or clay.

These soils have low or medium organic-matter content,
a high available moisture capacity, and moderate to slow
permeability. If the plow layer is worked when wet, it
becomes puddled and cloddy. Dasturing by livestock
when the soils are too wet commonly results in detri-
mental compaction of the surface layer. The major man-
agement requirements are control of wetness, regular
additions of organic matter, maintenance of good tilth,
and prevention of surface crusting.

If adequately drained, these soils are suited te corn,
soybeans, small grain, alfalfa, clover, and grasses. They
also are suited to tomatoes and sugar beets. These soils
are suitable for many different cropping systems, inclnd-
ing continuous production of row crops.

Use of crop residue and winter cover crops helps to
maintain the organic-matter content, improve tilth, and
prevent crusting. Minimum tillage also helps to reduce
crusting and puddling of the surface layer.

CAPABILITY UNIT ITw-—4

This unit consists of deep, nearly level. poorly drained
and very poorly drained soils of the Gilford and Sebewa
series. These soils have a surface layer of sandy loam or
loam and a subsoil of sandy loam, sandy clay loam, or
elay loam.

Soils in this unit have high organic-matter content, a
moderate available moisture capacity, and moderately
rapid or moderately slow permeability. During prolonged
wet periods, the water table is at or near the surface. The
main Hmitation is wetness.

These soils are suited to most of the crops commonly
grown in the county. Corn and soybeans are the main
crops grown. The soils also are snited to such special
crops as onions, cabbage, carrots, sweet corn, and toma-
toes.

Use of tile or open-ditch drainage is effective in dower-
ing the water table and removing excess water. Tf tile is
laid in the gravelly and sandy substratum, special blind-
ing or filters help to keep the sand from clogging the
tile. Overdrainage can make these soils droughty. These
soils are suited to many combinations of cropping sys-
tems, including continuous production of row crops.
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CAPARBILITY UNIT ITw—6

Homer loam, the only soil in this unit, is deep, nearly
level, and somewhat poorly drained. This soil has a sur-
face layer of loam and a subsoil of sandy loam and sandy
clay loam.

This soil has a moderate organic-matter content, mod-
erate available moisture capacity, and moderately slow
permeability. The main limitation is wetness. Maintain-
ng good tilth and regularly returning organic matter are
necded in the use and management of this soil.

This soil is suited to corn, soybeans, small grain, and
grasses and legumes, It is suited to many different crop-
ping systems, including the continuous production of row
CTOpS.

A suitable drainage system must be established and
maintained for economical and maximum production on
this soil. If tile drainage is used, special blinding or filter
material is needed to leep the sand from filling the tile.
Use of open ditches is effective in lowering the water

-table.

Minimum {illage and the use of crop residue aid in
maintaining and tmproving soil tilth and organic-matter
content. TT working the soils is delayed when they are too
wet, large clods are less likely to form.

CAPABILITY UNIT IIw-7

This unit consists of deep, nearly level soils of the
Shoals and Wallkill series. Shoals soils are somewhat
poorly drained, and Wallkill soils are very poorly
drained. These soils have a surface layer of loam and silt
loam and a subseil of silt loam. Wallkill soils are under-
lain by organic material at a depth of 15 to 36 inches.

Shoals soils have a low organic-matter content and
moderate available moisture capacity. Wallkill soils have
a high organic-matter content and high available mois-
ture capacity.- All the soils have moderate permeability.
The main limitation is wetness. The soils are subject to
ponding or overflowing during winter and spring. In
some areas protection from runoff from the adjacent up-
Iands is needed.

Soils of this unit are suited to corn and soybeans. Some
areas that are difficult to drain are used mainly for per-
manent pasture.

CAPABILITY UNIT Iiw-10

Linwood muck is the only soil in this unit. It is a level,
moderately deep, very poorly drained soil. The muck
layer consists of decomposed plant remains. The under-
lying material is sandy loam, loam, or clay loam.

This soil has a very high organic-matter content and
high available moisture capacity. The permeability 1s
moderately rapid in the organic material and moderately
rapid or slow in the underlying material. The main lim-
itations are wetness and the risk of soil blowing.

This goil is suited to corn and soybeans. It also is suited
to such specinl crops as onions, potatoes, carrots, and
grass sod for lawns.

If this soil is to be properly managed, a good drainage
system is needed. Use of tile and open outlet ditches is
common. Practices that control the level of the water
table generally are eflective in reducing the rate of oxida-
tion of the organic matter. )

If the surface of this soil is dry and unprotected, soil
blowing muay oceur at any time of year. Use of field wind-
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breaks, cover crops, and plant residues helps to reduce
blowing of the {ine organic particles.

CAPABILITY UNIT Iiw-1I1

Aubbeenaubbee sandy loam is the only soil in this unit.
It is a deep, nearly level, somewhat poorly drained soil.
The surface layer and upper part of the subsoil are sandy
loam, the Jower part of the subsoil is sandy clay loam,
and the underlying material is loam.

This soil has a low organie-matter content and mod-
erate available moistwre capacity. The permeability is
moderately rapid in the upper part and moderate in the
lower part. The main management needs are control of
wetness and the regular return of organlc matter,

This soil is snited to corn, soybeans, small grain, and
grasses and legnmes for hay or pasture. During extended
dry periods, shallow-rooted crops are subject to damage
from drought.

A suitable drainage system needs to be established and
maintained for maximum cfficiency in the use and man-
agement of this soil. Tt tile drainage is used, special filters
are necded to prevent the sand from seeping into and
filling the tile lines. Proper location of tile lines to inter-
cept undergronnd secepage is vital to establishment of
adequate drainage. This soil is suited to many combina-
tions of cropping systems, including continuous cultiva-
tion.

CAPAEILITY UNIT IIe-1

This unit consists of deep, well-drained. moderately
sloping soils of the Miami, Rawson, and Riddles series.
The surface layer is loam, and the subsoil is sandy clay
loam, clay loam, or silty clay loam.

The solls in this unit have a low organic-matter con-
tent, high available moisture capacity, and moderate to
moderately slow permeability. The main needs in manag-
ing the soils are control of erosion and the regular return
of organic matter.

These soils are suited to all crops commonly grown in
the county. The main crops are corn, small grain, and
grasses and legumes. In addition, some soybeans are
grown. These soils also are suited to the production of
valuable timber trees, such ag walnut, cherry, and yellow-
poplar.

Conservation practices, including contouring, strip-
cropping, and using grassed waterways and diversion ter-
races, help to control runoff and erosion. If such practices
arc not used, row crops should be limited in the rotation
and close-growing crops or grasses and legumes for for-
age should be grown most of the time. Green-manure
crops help to maintain and increase the organic-matter
content and improve soil tilth. Use of winter cover crops
and crop residue helps to control runoff and erosion.

CAPARILITY UNIT IIle—5

Only Riddles sandy loam, 6 to 12 percent slopes, is in
this unit. It is a deep, moderately sloping, well-drained
soil. The surface layer is sandy loam, and the subsoil is
sandy clay loam.

This soil has a low organic-matter content, moderate
available moisture capacity, and moderate permeability.
The main management needs are control of erosion and
the regular return of organic matter.

This soil is suited to corn, soybeans, small grain, and
grasses and legumes for hay and pasture. Tt also 1= snited
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to fruits, berries, nursery stock, and most species of trees,
including walnut and yvellow poplar.

Use of crop residue, winter cover crops, and such con-
servation practices as striperopping, terracing, and
orassed waterways helps to control runoff and erosion.

CAPARILITY UKNIT Ille-12

This unit consists of deep, moderately sloping, exces-
sively drained soils of the Chelsen and Tyner series.
These soils have a surface layer of sand or loamy sand
and a subsoil of sand or loamy sand. They have a low
organic-matter content, low or very low available mois-
ture capacity, and rapid or very rapld permeability. The
main management lmitations are the risk of erosion,
droughtiness, and the unfavorable organic-matter con-
tent.

Soils in this unit are nsed for all crops common in the
county, but becanse moisture iz limited, they are better
snited to crops that mature carly in the season, such as
small grain or grass-legume meadow, than they are to
most other crops. They also are suited to Christmas trees
and wildlife habitat.

Contour tarming and striperopping, as well as use of
crop residue and winter cover crops, help to control run-
off und erosion. Lime and fertilizer ave needed in ade-
quate amounts for cconomical crop production.

CAPABILITY UNIT Ille-13

This unit consists of deep, gently sloping and moder-
ately sloping, well-drained and somewhat excessively
drained soils of the Fox, Metea, and Oshtemo series.
These soils have a surface layer of loamy sand and sandy
loam and a subsoil of sandy loam or sandy clay loam.

The soils in this unit have a low organic-matter con-
tent, low to moderate available moisture capacity, and
rapid to moderate permeability. The main limitations are
the risk of erosion, droughtiness, and the lack of organic
matter.

These soils are suited to most of the crops commonly
grown in the county. The main crops are corn, small
grain, and grasses and legumes. They also are suitable for
orchards| (fig. 15)], woodland, and wildlife habitat. They
are better suited to small grain and deep-rooted legumes
than to most row crops.

TUse of crop residue, barnyard manure, and green-
manure crops provides a regular supply of organic mat-
ter. Contour farming, striperopping, and grassed water-
ways ald in reducing soil loss.

CAPABILITY UNIT IIls-1

This unit consists of deep, nearly level and gently slop-
ing, excessively drained and somewhat excessively drained
soils of the Chelsea and Tyner series. The Chelsea soils
have a sand surface layer and subsoil, and the Tyner
soils have a loamy sand surface layer and subsoil.

Soils in this unit have a low organie-matter content,
low or very low available moisture capacity, and very
rapid permeability. The main Jimitations are droughti-
ness, unfavorable organic-matter content, and risk of
soil blowing.

These soils are snited to all erops commonly grown in
the county. However, they are better suited to early
maturing crops than to most other crops. They have
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Figure 15.—Apple orchard on Metea loamy fine sand, 6§ to 12 per-
cent slopes, in capahility unit TT1Te-13,

severe limitations for erops that require large nmounts
of water. They are also suited to truck nnd other special
erops, such as nuresery stock. melons, berries, and flower
bulbe. Crops respond well to applications of supplemental
waler,

Use of evop residue and cover crops helps to improve
and maintain the organic-motter content and to reduep
soil blowing. Irrigation, which tends to keep the soil
moist during extremely drey periods, also reduces the
linznrds of soil blowing,

CAFARBILITY UNIT IlIs—2

This unit consists of deep. nearly level and gently slop-
ing, moderately well deained to somewhat L‘.xt_‘i‘.‘ihli‘l-"{‘i\'
drenined goils of the Bronson, Dickinson, Fox, Metea, and
Oshtemo series. These sotls have o surfoee layer of lonmy
sand or sandy loam and n subsoil of loamy sand, sandy
lein, or sandy elay lonm. They have a low organic-matter
content, except for the Dickinson soil, which lias n high
orgunic-mutter content, All the soils hinve a low to mod-
erate available moisture capacity and moderately rapid
to moderate permeability, The main limitations are
droughtiness, risk of soil blowing, and the unfavorable
organic-matter content,

These soils are suited to all crops commonly grown in
the county, but crops are affected by droughtiness. The
soils are better suited to early maturing crops, such as

463189 0—T4—8

gmall grain, than they arc to most other crops. They
are suited to irrigation and, with adequate moisture, such
special crops as berries, fruits, truck crops, and nursery
stock do well.

Tse of crop residue, cover crops, and minimum tillage
practices aids in the control of soil blowing and regularly
supplies organic matter. Field windbreaks also are bene-
ficial in the control of soil blowing.

CAPABILITY UNIT ITTw-1

The only soil in this unit is Maumee loamy fine sand.
Tt 15 a deep, nearly level, very poorly drained soil. It has
a surface layer of loamy fine sand and a subsoil of loamy
gand and sand.

This soil has o high organic-matter content, low avail-
ablo moisture eopacity, and rapid permeability, Early in
aprimg and late in winter, the water table is nt or near
the surdaee, The muein limitation is wetness. Some zoil
blowing aeeurs during seasons when there is no vegetative
cover and the surfaee Inyer is dry.

This soil s suited to most crops commonly grown in the
county. The main crops are corn and soybeans. Small
grain and grasses and legumes also are grown. Other
suitable crops are mint, cabbage, onions, carrots, and
tomatoes.

This soil requirves adequate drainage for maximum pro-
duction. It tile drainage is used, special blinding or filters
are needed to prevent the sand from entering the tile
lines. Open ditches also are effective in draining this soil.
It can easily be overdrained and become droughty. Meas-
ures that control the level of the water table are effective
in rogulating the degree of drainage. Use of cover crops,
crop residue, and field windbreaks 1s helpful in reducing
soil blowing. This soil 1s suitable for many different crop-
ping systems, including continnous row cropping.

GAPABILITY UNIT YHw—4

Brady sandy loam, the only soil in this unit, is deep,
nearly level, and somewhat poerly drained. The surface
layer and subsoil consist of sandy loam,

This soil has a moderate organic-matter content, low
available moisture capacity, and moderately rapid perme-
ability. The main limitations are wetness and the organie-
matter content.

This so1l is suited to most crops commonly grown in
the county. The main crops are corn and soybeans. Some
small grain and grasses and legumes also are grown.

Tile drainage or open-ditch drainage cffectively lowers
the water table and removes excess water. If tile drainage
is used, special blinding or filters are needed to prevent
the tile lines from becoming clogged with sand. This soil
can be overdrained and become droughty,

Use of crop residue and cover crops supplies regular
additions of organic matter. This soil is suited to many
combinations of cropping systems, including the continn-
ous production of row crops.

CAPABILITY UNIT Illw-8

The only soil in this unit is Carlislc muck, drained. Tt
is deep, nearly level, and poorly drained. The organic-
matter content is very high, the available moisture capae-
ity is high, and permeability is moderately rapid. The
main limitations are wetness and risk of soil blowing.
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This soil is suited to corn und soybenns, It also is suited
to such special erops as enions, potatoes, sweet corn, car-
rots, and grass sod for lawns,

Adequate drainage is essential in the management of
this soil. Both open ditch drainnge and tile drainage are
common methods ueed for drainage, Tp some aréas out-
lats are not aveilable for drainage systems and pumping
may be desirable. Here, habitat for wetland wildlife is
easily created.

Soil blowing can cceur during any season of the year if
the surface of the soil is dry and unprotected. Field wind-
breaks of certain species 0? shrubs and trees, the
use of cover crops, and artificially wetting the surface
soil all help to reduce soil blowing.

CAPABILITY UNIT IVe-1

This unit consists of deep, well-drained, moderately
sloping nnd strongly sloping soils of the Minmi series.
These soils are eroded or severely eroded. The surface
layer is loam or elay loam, and the subseil is clay loam
or silty elay loam.

These soils have a low organic-matter content, high
available moisture eapucity, and moderate to moderately
slow permeability. Runoff 18 rapid. During extremely dry
gpasons, meisture con be limiting on the Eﬁnmi clay lonm.

The clay loam surface layer is difficult to work, Tt is
tough and sticky when wet and extremely hard when dry,
This =oil is best worked under ideal moisture conditions.
The main management needs are the control of runoff

nd erosion and the improvement of soil tilth,

Establishing and maintaining grassed waterways and
using contour farming help to control erozion on the soils
in this unit, Use of crop residue and winter cover crops
supplies regular additions of organic matter, reduces run-
off, and improves soil tilth. Crops grown on the severely
eroded soil respond well to applications of barnyard
manure.

These soils are well suited to cropping systems having
rotations in which row crops are grown only occasionally.
The severely eroded soil is well suited to hay or pasture.

Figure 16.—Windbreaks of green willow on Catlisle much.

Figure 17—Good legume hay on Miami clay loam, 6 to 12 percent
slopes, severely eroded.

Areas on which long rotations or permanent vegetation
are used provide good habitat for open-land wildlife.
Soils in this unit also are well suited to trees.

CAPABILITY UNIT IVe-5

The only soil in this unit ie Riddles sandy loam, 12 to
18 percent slopes. This is a deep, stron ly sloping, well-
drained soil. The surfnee layer is sandy loam, and the
subsoil is sandy clay lonm or clay loam,

This soi] has o low erganic-matter content, moderate to
high availabla meisture capacity, and moderate perme-
ability., The main management needs ure the control of
punoff and erosion and the regular return of organic
mintter,

This soil is pootly suited to cultivated crops beeause of
slope and the hazard of crosion. It is better suited to
small grain and to grasses and legumes for forage, and it
should be used only oceasionnlly for cultivated crops. It
is suited to woodland and produces high-quality timber.
(3ood wildlife habitat ean readily be developed on this
soil.

Such conservation practices as grassed waterways, con-
tour farming, and minimum tillage help to control sur-
face runoff and erosion. Without use of conservation
practices, permanent vegetation helps to minimize sur-
face runoff and crosion.

CAPABILITY UNIT IVe~-13

The only soil in this unit is Oshtemo loamy sand, 12 to
14 pereent slopes, Tt is a deep, strongly sloping, eomewhat
oxressively drained soil. The surface layer is loamy sand,
and the subsoil is sandy lonm and loamy sand.

This sotl hns o low organic-matter content, low avail-
able mnisture eapaeity, and moderately rapid permeabil-
ity. The main minagement needs nree the control of run-
off, erosion, and dronghtiness and the regular return of
orgnnic mattor,

This soil is well suited to small grain and to grasses
and legumes for fornge. Cropping svstems in which row
erops nre grown only oceasionally are ,}refnrred. The soil
iz suited to many kinds of trees nnd shrubs.

Contonr farming and striperopping, as well ns the use
of crop residue and winter cover crops. help to contral
erosion and runoff.
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CAPABILITY UNIT 1Vs-1

This unit consists of deep, nearly level and gently slop-
ing, moderately well drained and excessively drained soils
of the Bremsd and Plainfield series. The surfoce layer is
ﬁnadsn.nrl or lonmy line sand, and the subsoil iz medium
sand.

These soils have o low organi¢-matter content, very low
available moisture capacity, and rapid or very rapid
permenbility. The main limitations arve droughtiness, the
ow organic-matter content, nnd the risk of soil blowing.

These soils are well suited to crops that mature early
in the season, Although they are used for all crops com-
monly grown in the county, they have severs limitations
for crops that require large amounts of water, such ns
corn, They are suited to Christmag trees and wildlife
habitat. Special erops, such as berries. fruits, flower

hs, and nursery stock, do well under irrigation (fig.
along with other high-return eash crops.
proteetive vegetative cover, windbreaks in eritical
areas, and protection from overgrazing help to control
soil blowing. Use of crop residue and cover crops helps
to improve and maintain the organic-matter content.

CAFABILITY UNIT IVw=3

This unit consists of deep, level, very poorly drained
organic soils of the Edwards and Tawas series, The or-
ganie layers are composed of partially decomposed or-
ganic material.

 These goils have a very high organic-matter content,
high nyailable moisture cappeity, and moderately rapid
permenbility, The main limitations are wetness and the
vigk of soil hlowing.

These soils are suited to all crops commonly grown in
the county. The main erops are corn and soybeans. Such
special crops ns onions, earvots, and potatoes grow well
on these soils, and so do pasture plantings,

Figure 18—~Strawberries being irrigated on Plainfield fine sand,
0 to 2 percent slopes.

Adequate drainape is essentinl in the management of
these soils, The Edwnrds soil is underlain by marl and
does not nlways respond well to tile drainage. Open-diteh
drainage is the most feasible method for this soil. The
Tawns soil is underlain by sand and responds readily to
drainags systems. Tt is aleo well suited to practices that
nuni.mﬂ-he level of the water table. If tile drainnge is
nsed, specinl blinding or filters ire nesded to provent sand
from filling the tile. Surface runoff from the uplands
commonly needs to be diverted away to help correct the
wetness,

Use of cover crops and crop residue helps to control
soil blowing early in winter and in spring. Shrub wind-
breaks are heneficial for this purpose throughout the year.

CAPABILITY UNIT IVw-4

The only soil in this unit is Tedrow loamy sand. It is a
deep, nearly level, somewhat poorly drained soil. The
surface layer and subsoil are loamy sand.

This soil has a low organic-matter content, low avail-
able moisture capacity, and rapid permeability. The main
limitation is wetness. During prolonged dry periods,
plants are damaged by drought and soil blowing may
oceur.,

This soil is suited to small grain and to grasses and
legumes. If irrigated, this soil is suited to many kinds of
gpecial crops.

A suitable drainage system s needed to remove excess
water, especinlly during the early part of the growing
EIRENTIN ls} tile drainage is used, it 18 important to take
precantions to prevent the sand from entering the tile
Ditches that control the water table, together with stroe-
tures to contro] overdrainage, are beneficial. Use of crop
residue, cover crops, and minimum tillage helps to control
soil blowing.

CAPABILITY UNIT Vw-2

This unit consists of deep, nearly level, very poorly
drained to well-drained soils in Alluvial land, mixed, and
in the Carlisle and Tawas series. The muck layer of the
Tawas and Carlisle soils consists of decomposed plant
remains. Soils mapped as Alluvial land, mixed, have a
surface layer of silt lonm or loam and a subsoil of silt
loam, loam, or sandy leam. AN the seils in this unit have
moderate or high organic-matter content, moderate or
high available moisture capacity, and moderate or mod-
erately rapid permeability.

Soils in this unit are not suited to cropping, because
they are dissceted by many old stream channels and be-
eanse their soil material and drainoge are extremely vari-
uble. Many nroas nre subject to frequent Hooding, and
BOTHR UM (e im]n'm-r.h-nf to drnin. Other arens borvder
marshes or likes and have a permanently high water
table, Some areas are suited to permanent pasture and
nlapted woodlnnd species, Other arens provide habitat
]f.‘;." witlund wildlife or food and cover for uplond wild-

ife,
'CAPABILITY UNIT VIe-1

This unit consists of deep, strongly sloping to steep,
well-drained soils of the Miami and Riddles sertes. The
surface layer is sandy loam or clay loam, and the subsoil
is sandy clay loam, ¢lay loam, or silty clay loam.

These soils have a low organic-matter content, high
available moisture capacity, and moderate to moderately
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slow permeability. Management needs include control of
erosion and runoff and maintenance of a vigorous vege-
tative cover.

These soils are suited to gragses and legumes for forage,
Some areas, where tho soils are steep or severely eroded,
are better managed as permanent pasture, These soils also
are snited to trees and open-land wildlife,

Permanent grasses and legumes can be maintained by
controlled grazing and by timely and adequate applica-
tions of lime and fertilizer. Renovating permanent pas-
tures on the contour helps to control erosion during the
renovation period. Establishing and muintaining grossed
waterways also help to control erosion and runoff.

CAPABILITY UNIT VIe-3

The only soil in this unit is Oshtemo loamy sand, 18
to 25 percent slo This is a deep, steep, somewhat ex-
cessively drenined soil. Tt hos nosurface lnyer of loamy
sand and n subsoil of sandy loam.

This soil has o low organic-matter content, low avail-
able moisture capaeity, and moderately rapid permeabil-
ity. The main limitations are the sk of erosion, drought-
iness, and the unfavorable organic-matter content.

Thizg soil ig enited to grasses, legumes. and trees, Tt 18
commonly used for permanent pasture because
of the difficulty of moving farm machinery on it. Small
grains are occnsionally seeded, Areas on which long rota-
tions or permanent vegetation are used provide good
habitat for open-land wildlife. '

SURVEY

Use of contour farming, grassed waterways, and mini-
mum tillage helps to control erosion.

CAPABILITY UNIT VIs-1

Only Plainfield fine sand, 6 to 12 percent slopes, is in
this unit. It is a deep, moderately sloping, excessively
drained soil. The surface layer, subsoil, and underlying
material are all fine sand.

This goil hos low organic-matter content, very low
available moisture eapacity, and very rapid permeability,
The main limitations are droughtiness, inw organic-mat-
ter content, and risk of soil blowing.

This soil is suited to grasses and legumes for forage
und to trees, It is used for corn and soybeans but is poorly
suited to them because sufficient moisture is lacking.
Small geain is grown in spring, when water is available.
Christmas trees and other conifers do well on this soil.
Use of crop residue and cover crops helps to provide reg-
ular additlons of organic matter. A protective vegetative
cover, permanent cover in critical areas, and protection
from overgrazing help to prevent soil blowing.

CAPABILITY UNIT VITe-3

This unit consists of Borrow pits, Gravel pit, and Made
land. These are areas in which the original soils have
been so disturbed that they can no longer be identified b
soil series. The areas have been leveled or filled wit
earth or trash. They are made up of sand, siit, clayey
material, and trash in almost any proportion.

Figure 19.—Pasture on Oshtemo loamy sand, 18 to 25 percent slopes.
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The suitability of these areas for farm use can only be
determined by onsite inspection. Many areas are used for
urban development, but suitability for any land use is
dependent on the nature of the material.

CAPABILITY UNIT VIiIw-1

This unit consists only of Marsh, a land type that is
covered by shallow water most of the time. These areas
are around edges of deep bodies of water and in un-
drained depressions. The soil material is muck and peat,
silt and clay, or sand and gravel. These areas are dry for
short periods of time during most summers. They have
little value as cropland, pasture, or woodland.

Predicted yields*

[Table 2 Jlists average acre yields of corn, soybeans.
wheat, oats, clover and grass, and alfalfa or alfalfa and
grass that can be expected on each soil in the county
under two levels of management. In columns A are yields
to be expected under a common, or medium, level of man-
agement. In columns B are yields to be expected under
an improved, or high, level of management that some
farmers in the county are now practicing.

The yields are predicted averages for a period of 5 to
10 years. They arc based on farm records; on interviews
with farmers, members of the staff of the Purdue Agri-
cnltural Tixperiment Station, and others familiar with
the agriculture of the county; and on direct observations
by so1l scientists and district conservationists. Considered
in making the estimates were the prevailing climate,
characteristics of the soils, and the influence of different
kinds of management on the soils.

It should be understood that these yield figures may
not apply directly to specific tracts of land for any par-

*DoNaLp SMITH, district conservationist, Soil Conservation

Service, assisted in preparing this section.
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ticular vear, because the soils vary somewhat from place
to place, management practices differ from farm to farm,
and weather conditions vary from year to year. Never-
theless, these estimates appear to be as accurate a guide
as can be obtained without further detailed and lengthy
investigations. They are useful in showing the relative
productivity of the soils and how soils respond to im-
proved management,

The management needed to get the yields in columns A
consists of {a) using cropping systems that maintain tilth
and organic matter, (b) using management practices that
reduce erosion sufficiently so that the qualities of the land
are not greatly reduced, (¢) using moderate applications
of fertilizers and lime as determined by soil tests, (d)
returning most crop residue to the soil, (¢) using conven-
tional plowing and tillage methods, (f) using erop vari-
eties generally adapted to the climate and soils, (g} con-
trolling weeds moderately well by tillage and spraying,
and (h) draining wet land sufliciently well for cropping,
though in cases vields are somewhat restricted by wetness,

The management needed to get the yields in columns
B consists of (a) using cropping systems that maintain
tilth and organic matter, (b) using the cultural practices,
mechanical practices, or both, that are needed to control
erosion, so that the qualities of the land are maintained
or improved rather than reduced, (¢) maintaining high
levels of available phosphate, potassium, and nitrogen as
determined frequently by soll tests and according to ree-
ommendations by the State Agricultural Experiment Sta-
tion, (d) liming the soils as indicated by tests and accord-
ing to recommendations, (e} using crop residues to the
fullest extent for protection and improvement of the soil,
(f) practicing minimum tillage, {g) using only the best
adapted varieties of crops, (h) thoroughly controlling
weeds by tillage and spraying, and (i) adequately drain-
ing wet soils,

TaBLE 2.—Predicted average acre yields of principal crops under two levels of management

[In columns A are yields to be expected under common management, and in columns B are yields to be expected under improved manage
ment., Absence of data indicates that the crop ordinarily is not grown on the soil or the soil is not suitable for it]

Clover-grass Alfalfa or
Corn Soybeans Wheat Oats mixture alfalfa-grass
Boil mixture
A B A B A B A B A B A B
Bi, Bu, By Bu. By Buy. Bu Ba. Tones Tonsg Tons Tons

Alluvial land, loamy._ ... __________________ 80 | 110 30 45 | ___|l_____. 60 750 20| 30| |-
Alluvial land, mixed_____... _____________ |+ & e e
Aubbeenaubbee sandy loam___________________ 65 85 18 24 25 30 55 60 1.2 L7 2.0 3.0
Blount silt loam, 0 to 2 percent slopes_. ________ 85 | 110 30 40 35 45 55 750 20| 3.0| 3.0 4.0
Blount silt loam, 2 to 4 percent slopes, eraded__ _ 75 100 30 35 30 40 55 75 20 30 3.0 4.0
Borrow pits__ ________ ol e e e
Brady sandy loam_____________ __________. 70 85 23 26 25 35 50 60| 20| 30| 25 3.2
Brems loamy finesand_______._____________ 40 60 14 18 16 a5 30 40| 1L.0{ L2 20 2.5
Bronson sandy loam________ . _____________ 60 80 22 28 25 30 50 60 1, 2 1.5 3.0 3.5
Brookston silt leam__________________________ 100 | 140 35 45 30 40 60 80| 20| 30| 30 4.0
Carlislemuek_________ _ _______ o e e e e e e
Carlisle muek, drained . _ . ___________________ 100 130 30 a0 | e
Chelses fine sand, 0 to 2 percent slopes. ____..___ 0! 70 15| 204 20| 30| 40| 60| Lo! 1.5; 20| 30
Chelsea fine sand, 2 to 6 percent slopes_________ 40 70 15 20 20 30 40 60| LO| L&5| 20 3.0
Chelsea fine sand, 6 to 12 percent slopes________ 30| 65 14 18 20l 30! 401 60! rLOl L85! LTI 25
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TABLE 2.—Predicted average acre yields of principal crops under two levels of management—Continued

Soil

Crosby loam, 0 to 2 percent slopes. ____________
Crosby loam, 2 to 4 percent slopes__._____ e
Del Rey silt loam__________________ . _____.
Dickinson sandy loam_ o ________
Dowagiac loam______________________________
BEdwards muek .- ________________________
Fox sandy loam, 0 to 2 percent slopes_ _________
Fox sandy loam, 2 to 6 percent slopes____________
Fox sandy loam, 6 to 12 percent slopes, eroded..__.
Gilford sandy loam_ _ . __ e
Gilford mueky sandy loam____________________
Gravel pib. oo .
Haskins loam, 0 to 2 percent slopes. __ . _.______
Haskins loam, 2 to 4 percent slopes_____..._..__
Homer loam_ - ______
Linwood muek ..
Made land. . _______

Maumee loamy finesand _____________________
Metea loamy fine sand, 0 to 6 percent slopes____
Metea loamy fine sand, 6 to 12 percent slopes___
Miami loam, 2 to 6 percent slopes, eroded_______
Miami loam, 6 to 12 percent slopes, eroded______
Miami loam, 12 to 18 pereent slopes, eroded_____
Miami clay loam, 6 to 12 percent slopes, severely
eroded_____._._ e -
Miami elay loam, 12 to 18 percent slopes, severely
eroded . ___ ________ e ____
Oshtemeo loamy zand, ¢ to 2 percent slopes. _ . ___
Oshtemno loamy sand, 2 to 6 percent slopes_ _____
QOshtemo loamy sand, 6 to 12 pereent slopes_____
Oshtemo loamy sand, 12 to 1R percent slopes____
Oshtemo loamy sand, 18 to 25 percent slopes.__ .
Pewamo silty elay loam______ ... _______..
Plainfield fine sand, 0 to 2 percent slopes._______
Plainfield fine sand, 2 to 6 percent slopes________
Plainfield fine sand, 6 to 12 percent slopes_______
Rawson loam, 0 to 2 percent slopes____________
Rawson loam, 2 to 6 percent slopes____________
Rawson loam, 6 to 12 percent slopes, eroded____
Rensselaer silt loam___ . . . _______
Riddles sandy loam, 0 to 2 percent slopes.______
Riddles sandy loam, 2 to 6 percent slopes_______
Riddles sandy loam, 6 to 12 percent slopes______
Riddles sandy loam, 12 to 18 percent slopes,
eroded oo oo ________
Riddles sandy loam, 18 to 25 percent slopes,
eroded_ - _ ___________________ . _._.
Riddles loam, 0 to 2 percent slopes_____________
Riddles loam, 2 to 6 percent slopes, eroded.____
Riddles loam, 6 to 12 percent slopes, eroded_____
Sebewsa loam_ _ .. oaoo-
Shoals loam___ . ___
Tawas muck _ ___ _ .-
Tawas muck, drained _ __ __________________._ .
Tedrow loamy sand___ _______________________
Tyner loamy sand, 0 to 2 pereent slopes________
Tyner loamy sand, 2 to 6 percent slopes________
Tyner loamy sand, 6 to 12 percent slopes_._____
Volinia loam __ ________________.____ .
Wallkill silt loam . ___ ________________________
Washtenaw silt loam _________________________
Whitaker loam. _ __ . _______

Clover-grass Alfalfa or
Corn BSoybeans Wheat QOats mixture alfalfa-grass

mixture

A B A B A B A B A B A B
B, Bu, B, Bu. Bu. DBu. Bu Bu., Tons Tons Tona Tors
40 110 30 40 30 40 60 80| 2.0 3.0 3.0 40
85 100 30 35 30 40 60 80| 2.0] 30| 3.0 4.0
75 95 25 35 30 40 60 B 17| 25 30 4,0
60 75 20 25 25 30 60 70 15 1.7 3.0 3.5
gg gO 22 30 30 35 60 70 1.5 1.7 3.0 3.5
[ 20 PR FEUUURNSUUNY FRPRUEUIDRVEY FRORDUIN SIDUNRURE ANSURUNIPS FPRDRDN PRVRRUPE [PRU N
70 85 25 30 30 35 60 700 L5| 22| 3.0 4.0
70 85 25 30 30 35 60 70 L5 22| 30 4 0
60 75 20 25 23 32 60 70 1.5 22| 30 3.5
80 100 25 35 35 40 60 80| 15| 25] 25 3.0
80 100 25 35 |- 30 40 60 1.5 25 2.5 3.0
90 | 110 30 40 30 40 60 80| 20| 3.0 30 4.0
85 100 30 35 30 40 60 80| 20| 30| 30 4.0
65 85 25 30 30 35 60 70| L&7 22| 3.0 3.5
100 [ 130 25 37 J RS KNS PRV FRUIORURIUEY NUPUPUPO FAURRppe FEVIRNN JRupapa
75 90 28 30 30 35 55 70 2.0 -5 S R P,
65 80 25 30 30 35 60 70 1.5 1.7 2.5 3.5
50 85 15 20 20 25 45 55 L5 L7 20 3.0
85 110 30 35 30 40 60 80| 20| 30| 30 5.0
70 85 25 30 30 40 50 70 15 22 2.5 35
40 b5 20 22 25 30 50 60 15 20 25 3.0
60 75 25 30 25 33 50 65 1.2 1.7 2.5 3.0
35 45 15 20 25 30 45 60 1.2 17 2,0 2.7
60 75 20 24 25 30 50 60 1.2 L5 2.5 3.0
55 75 20 25 25 30 45 50 1.2 1.5 2.5 3.0
50 70 18 22 25 30 45 50 1.2 15 2.2 2.5
45 63 15 20 25 28 45 50 1.2 15 2.0 2 2
________________________ 20 25 30 40 1.0 L5 15 2.0
95 120 35 40 35 40 70 80| 20| 30| 30 40
40 60 15 20 15 20 30 40 LT 1.0 1,7 2.0
40 60 15 20 15 20 30 40 LT 1.0 1.7 2.0
35 50 15 18 15 20 30 40 i 1.0 1.7 2.0
85 110 30 40 35 45 60 80| 2.0 30| 3.0 50
80 95 28 36 35 40 85 751 20| 30| 3.0 40
70 85 25 30 30 38 50 70 1.5 22 2.5 3.5
85 110 a5 40 30 40 60 80 L5 20( 30 40
80 100 28 35 30 40 60 80 2.0 30| 30 50
75 90 25 33 30 40 60 80| L7 25 3.0 40
70 85 25 30 30 40 50 70 1.5: 25| 2.5 3.5
40 60 i8 22 25 30 50 60 1.5 20 25 3.0
40 55 18 20 22 28 45 55 L5 20| 2.2 2.7
95 130 30 45 40 50 65 8 | 2.0 3230 30 50
85 110 30 35 30 40 60 80 20 30 3.0 5 0
70 85 25 30 30 40 50 70 15 2.2 2.5 3.5
85 110 35 40 35 40 60 80 1.5 20 3.0 4.0
70 90 25 35 || 30 45 1.5 2.0 | iaaoeee
70 90 25 159 JRURUUUY: VENEURUU FRVURII INOURVRUIEN RVSNRUN DUPUUERUE JERSU [Spuptp
40 60 15 20 15 20 30 40 7 1.0 17 2.0
45 70 18 22 20 30 40 60 1.0 1.5 2.0 3.0
4h 70 18 22 20 30 40 60 1.0 1.5 2.0 3.0
45 i 18 22 20 30 40 60 L0 1.5 2.0 2.5
70 o0 22 30 3¢ 35 60 70 L5 L7| 30 3.5
90 120 30 40 | e e e e
90 | 120 30 40 30 40 60 80 15 20| 3.0 40
90 110 30 40 30 40 60 80 20 30 3.0 4,0
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Engineering Uses of the Soils*

Soils are of special interest to professional engineers
because they affect the construction and maintenance of
roads, airports, pipelines, building foundations, facilities
for water storage, erosion control structures, drainage
systems, and sewage disposal systems. Among the prop-
erties important to the engineer are permeability to
water, shear strength, compaction characteristics, soil
drainage, shrink-swell characteristics, grain size, plas-
ticity, and pIL. Depth to water table and depth to bedrock
also are important, and topographic position of the soils
may be significant.

The information in this survey can be used to—

1. Make soil and land use studies that will aid in
selecting and developing industrial, business,
residential, and recreational sites.

2. Make preliminary evaluations of soil and ground
conditions that will aid in selecting highway and
airport locations and in planning detailed soil
surveys of the selacted locations.

3. Assist in designing drainage systems, farm

ponds, diversion terraces, and other structures

for so1l and water conservation.

Locate possible sources of sand and gravel.

Correlate performance of structures with soil

mapping units and, thus, develop information

that can be useful in designing and maintaining
new structures.

6. Determine the snitability of soil units for eross-
country movements of vehicles and construction
equipment.

7. Supplement information obtained from other
published maps and reports and aerial photo-
graphs for the purpose of making maps and re-
ports that can be used readily by engineers.

8. Develop other preliminary estimates for con-
struction purposes pertinent to the particular
area.

With the use of the soil map for identification, the
engineering interpretations reported here can be useful
for many purposes. They do not eliminate the need for
sampling and testing at the site of specific engineering
works where heavy loads are to be supported or where
the excavations are deeper than the depths of layers here
reported. Even in these situations, the soil map is useful
for plapnin%*1 ml?_reddet?i]edbf]ield h;lvestigatigns and f{:lr
suggesting the kinds of problems that may be expected.

a.nprovide soils data useful in engineer-
ing. Only the data in are from actual laboratory
tests. The estimates in[fables 4 and[5]are based on a com-
parison of soils with those tested. At many construction
sites, major variations in the soil may be present within
the depth of the proposed excavations, and several soils
may occur within a short distance. Specific laboratory
data on engineering properties of the soil should be de-
termined for the soil at the site before any engineering
work is planned in detail.

SEs

* PETER ‘FORSYTB_E, assistant State conservation engineer, Sofl
Conservation SBervice, assisted in preparing this section.
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Some of the terms used by the soil scientists may be
unfamiliar to the engineer. Some words, for example
soll, clay, silt, sand, aggregate, and granular, have spe-
cial meanings in soil science. These terms and others are
defined in the Glossary at the back of this survey.

Information useful in engineering can be obtained
from the soil map. It will often be necessary, however, to
refer to other parts of the survey. By using the informa-
tion in the soil map, the soil profile descriptions, and the
tables in this section, the engineer can plan a detailed in-
vestigation of the soil at the construction site.

Engineering classification systems

Two systems for classification of seils are in general
use among engineers. Most highway engineers classify
soil material according to the system used by the Ameri-
can Association of State Highway Officials (AASHO)
1 }. Other engineers prefer to use the Unified soil classi-
fieation system. Both classification systems are used in
flhis survey in and |4|and are briefly described

ere.

AASHO Classification System.—In this system, all soil
materials are classified in seven principal groups, based
on mechanical analysis and plasticity test data. The
groups range from A-1 {gravelly soils of high bearing
capacity, the best soils for subgrades) to A-7 (clay soils
having low strength when wet, the poorest soils for sub-
grades). Highly organic soils, such as peat and muck,
are not Included in this classification, as their use as a
construction material or foundation material should be
avoided.

Within each of the principal groups, the relative engi-
neering value of the soil material is indicated by a group
index number. Group indexes range from 0 for the best
material to 20 for the poorest. The group index number
for several of the soils of Elkhart County is shown, in
parentheses following the soil group symbol, in the next
to last column inw The estimated AASHO classi-
fication for all of the soils of the county is given in table

Unified Classification System—Some engineers prefer
to use the Unified soil classification system (7). This sys-
tem is based on identification of soils according to their
texture and plasticity and their performance as engineer-
ing construction materiats. In the Unified system, soil
materials are identified as coarse grained (eight clagses),
fine grained (six classes), or highly organic. The classifi-
cation of the tested soils according to the Unified system

is given in table 3| and the estimated classification of all
the soils is given in[table 4,

Engineering test data

presents test data from three soil series of Elk-
hart County taken from seven locations. Only selected
layers of each soil were sampled. The test results have
been used as a general guide in estimating the engineer-
ing properties of the soils of the county.

Mechanical analyses were made by a combination of the
sieve and hydrometer methods, The liquid limit and plas-
ticity index were determined. The results of these tests
and the classification of each sample according to both
the AASHO and the Unified systems are given inftable 4]
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TABLE 3.-—Fngineering

ITests performed by Purdue University, in cooperation with the Indiana State Highway Commission and the Bureau of

‘ Moisture-density ! Mechanical
analysis 2
3C8
report Depth Percentage
Soil name and location Parent material No. from passing
5-63 surface Maximum | Optimum sieve—
Ind- dry moisture | _
20 density
1 %
inch [ inch
Pounds per
Trches cubic foot Pereent
Gilford sandy loam:
SEYMSWIL sec, 32, T. 35 N., R. 6 E. | Sandy outwash. 9-1 0-8 102 20 |___... 100
(Modal). 0-2 11-28 119 i1 ... 100
9-3 2842 121 )N B 100
NWSWi; see. 6, T. 36 N.,, R. 6 E. | Sandy outwash, 51 0-11 95 24 ||
(Finer textured than modal). 8-2 16-27 113 16 || ____.
83 27-37 110 11 |
Oshtemo loamy sand:
NE. eorner of see. 32, T. 38 N,, R. 6 E. | Sandy outwash. 5-1 0-10 126 10 | ... 100
(Modal). 52 19-29 126 1D 100 94
5-3 48-58 128 10 100 96
NE. corner of see. 15, T. 38 N, R. 4 E. | Sandy outwash. 1-1 0-10 121 12 |-
(Finer textured than modal). 1-2 16-30 122 10 |-
1-3 30-45 105 1 20 I
SW. corner of sec. 20, T. 38 N., R. 6 E. | Sandy cutwash. 4-1 0-9 124 10 ... __ 100
{(Coarser textured than modal). 4-2 18-31 122 10 .. __ 100
3 88-70 123 8 100 98
Volinia loam:
SEYNWI sec. 25 T. 36 N, R. ¢ E. © Gravelly and sandy 7-1 095 | 111 16 | ___l..___.
(Modal) . outwash, 7-2 15-28 124 | 12 (L. .. 1
7-3 48-58 118 14 |..____ 160
SEuBWY sec, 22, T. 36 N, K. 6 E. | Gravelly and sandy -1 -9 102 20 | .
Coarser textured than modal). outwash. 62 15-26 116 13 100 94
-3 ° 4254 134 L P 100

1 Based on AASHO Designation T 99, Methods A and D ().

? Mechanical analyses acecording to AASHO Designation T 88-57 (7). Results by this procedure frequently may differ somewhat from
results that would have been obtained by the sail survey procedure of the Seil Conservation Service (3CS). In the AASHO procedure, the
fine material is analyzed by the hydrometer method, and the various grain-size fractions are calculated on the basis of all material,
including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method,
and the material coarser than 2 millimeters in diameter is excluded fram caleulations of grain-size fractions. The mechanical analyses used
in this table are not suitable for usc in naming textural classes of soils,
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test data
Publie Roads, in accordance with standard methods of the American Association of State Highway Officials (AASHO)(1)]
[
Meehanical analysis 2 ; Classification
Liquid | Plas-
Percentage passing sieve-—Continued i Percentage smaller than— limit ticity
index
! t AASHOS3 Unified ¢
3/8 | No. 4 No. 10 | No. 40 | No. 200 | 0. 05 0. 02 . 005 0. 002 !
inch (4.7 (2.0 (0.42 | (0. 074 mim. mm, mimn. mm.
mm.) mm.) mm,) mm.)
Percent
oy 94 85 67 29 26 18 11 8 38 7| A-2-4(0) 8 8M
93 86 ¢ 77 58 22 19 17 12 8 22 6 1 A-2-4(0) SM-58C
96 92 82 18 8 7 6 4 3 (* ) A-1-b(0) SP-8M
100 99 97 73 28 27 23 14 9 45 9 | A-2-5(0) 5 8M
100 99 95 66 26 25 22 18 15 22 4 A-2-4-(0) SM-5C
100 99 97 58 10 9 8 8 7 5 ) A-3{0} SP-8SM
98 95 90 64 22 21 18 11 9 ) (5 A-2-4(0) SM
90 78 63 24 15 14 13 11 7 23 4 | A-1-b({) SM-3C
69 47 31 7 4 3 2 2 1 (%) ) A-1-a(0) GW
100 099 98 74 27 26 19 11 8 21 Q)] A-2-4(0) SM
100 99 ¢ 96 66 19 13 18 17 15 19 4 | A-2-4(0) SM-S8C
100 09 . 98 69 10 8 8 8 7 ) )] A-3(D) SP-5M
o7 95 90 66 23 22 21 12 8 20 3| A-2-6(0) SC
92 80 66 43 10 9 9 8 8 e} (% A-1-b(h SW-8M
91 83 64 8 4 3 3 2 21 ® ) | A-1-b(0) | SP
100 99 95 70 44 42 32 18 14 29 ¢ 9 | A-4(2) 85C
96 90 79 49 21 20 20 16 14 24 6 | A-1-h(0) SM=5C
98 ! 94 87 67 7 6 6 6 6| ® @ | A-3(0) SP-SM
100 99 97 83 49 48 40 23 16 34 15 | A-6(5) 880
84 71 61 33 14 13 13 11 9 31 10 | A-2-4{0) 5C
90 74 48 6 3 2 2 1 1 & % A-1-a(D) BW

* Baged on AASHO Designation M 145-49.

4 Based on the Unified Soil Classifieation Svstem (7). SC8 and BPR have agreed to consider that all soils having plasticity indexes
withinﬁ.wo points of A-line are to be given a borderline classification, Examples are SM—SC and SP-SM.

5 Nonplastie.

¢ Burface layer is organic and shows more than 5 percent less by weight on ignition.
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TapLe 4—FEstimated soil properties

[Depth to bedrock is not included in this table, because all soils in Elkhart County are so

Depth to Classification
seasonal Depth from
Boil series and map symbels high water gurface
table USDA texture Unitied AASTIO
Feet Tnchea
Alluvial land:  Ad, Am.
Properties variable. Onsite investigation neces-
SATY.
Aubbeengubbee: Au___________ . _____________ 2-3 0-26 | Sandy loam_._._._______ SM A-2
26-34 | Bandy clay loam . .. __.. CL A-6
3460 | Toam____.____.___.._____ ML ar CL. | A—4 or A-6
Blount: BIA, BIB2___._ . _________________ 1-3 0-11 | Silt loam___________.____ MLor CL | A4
11-23 | Silty clay loam__________ CL A6
, 23-33 | Silty clay..oo oo CLor CH | A-6 or A7
33-60 | Silty clay loam_... .. e CL A-6
Borrow pits:  Bp.
Properties variahle. Onsite investigation neces-
SAry.
Brady: Broo______ . 1-3 0-31 | Sandy loam__..____.__._.._ SM A-2
31-50 | Loamy sand___._____ - BM A-1
50-60 § Sand____________.______ SP or SM A-3
Brems: Bu___._______ ... ______. 2-3 0-9 | Loamy fine sand. ... ___._ SM A-2
960 | Sand__.________________ sP A1
Bronson: Bv_.____ ... 3-6 0-42 | Sandy loam_____________ ShE A-2
42-46 | Sandy clay loam________ CL A-6
46-60 | Gravel and sand________ GP A-1
Brookston: Bw______________ L. __ 0-1 0-9 | Siltloam___ .. ... ______ ML A-4
948 | Clayloam ______.____._ CL A-6
46-60 | Loam______ .. ___..____ CL A-4 or A-6
Carlisle: Ca, Cd____________ . ___ . __ 0-1 0-22 | Muck__________..__.____ Pt |-
22-60 | Muck orpeat.____._____ Pt |
Chelsea: ChA, ChB, ChC__ . ______. .. . _____ =6 0-68 | Finesand______________ SP-5M A-3
Crosby: CrA, CrB.o o ______ 1-3 0-13 | Loam__________________ ML A4
13-3¢ | Clay loam______________ CLor CH | A-6 or A-T
34-60 | Light clay loam_________ MLor CL | A-4 or A-6
Del Rey: De______ ... 1-3 0-% | Siltloam._.__________.___ ML or CL | A4 or A-§
9-38 Siltfi clay loam or silty CL A-6
clay.
38-60 | Siltloam_____._.____..__ MLor CL | A-2or A-6
Dickinson: k. _____ .. =6 0-30 | Sandy loam____.________ SM A-2
30-40 | Loamy sand..___________ SM A-1-b
40-60 | Sand___________________ §P-5M A-3
60-66 | Gravel andsand________ GP A-1
Dowagiac: Do_______ ., =6 0-13 | Loam__________________ ML A4
13-36 | Sandy clay nam________ 8C A-6
36-52 | Loamy sand___________. SM A-1
52-72 | Gravel and sand________ GP A-1
Bdwards: Ed____ .. 0-1 0-26 | Muek__________________ Pt .
26-60 | Marl . _ |-
Fox: FoA, FeB, FoC2_________________________ >6 0-13 | Sandy loam__.__________ BM A-2
13-36 | Sandy clay loam.___.____ 3C or CL A-6
36-60 | Gravel andsand____ GwW A-1-b

See footnotes at end of table,
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deep that bedrock does not affect use. The sign > means mare than; the sign < means less than]
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Percentage passing sieve—

Available
Permeability moisture Reaction Frost-heave potential | Shrink-swell potential
No. 10 No. 40 No. 200 capacity
(2.0 mm.) {0.42 mm.} | (0.074 mm.}
Inches per
Inches per hour inch of a6dl pH vnbue
90-100 80-90 25-35 2. 00-6. 30 (. 10-0. 14 6. 1-6. 5 Hi;gh _______________ Low.
95-100 95-100 T0-80 0. 20-2. 00 0. 14-0. 16 5. 6-6. 0 | Moderate_ __________ Moderate.
95-100 85-05 50-60 0. 63-2. 00 0. 14-0. 16 7.4-7. 8 | Moderate__.._______ Low.
95-100 A-100 85-95 0. 63-2. 00 0. 18-0. 23 B.1-6.5 | Migh__._ . . Low.
95-100 90-100 80-90 Q0. 20-0. B3 0. 19-0. 21 3. 6-6.0 | Moderate. Moderate to high.
95-100 90-100 80-90 0. D6-0. 20 0. 15-0. 18 5.1-5 5 | Maderate___________ High.
95-100 90100 80-90 0. 20-0. 63 0. 16-0, 18 7.4-7.8 | Maderate___________ Moderate.
80-90 60-70 20-30 2. 00-6. 30 0.10-0. 14 6. 1-6, 5 | Moderate___._______ Low.
95-100 40-50 10-20 6. 30-20. 0 0. 06-0. 07 6. 6-7.3 | Moderate___________ Low.
90-100 &60-70 5-10 >20,0 < 0. 06 7.4-7.8 | Low_ . _____________ Low.

100 50-75 15-30 6. 30-20. 00 <0, 05 5660 | Tow_ __._ . ______ _-| Law.

100 4065 5-10 6. 30-20. 00 <0, 05 566,01 Low______.._....__ Low.
80-80 60-70 2030 2. 00-6. 30 0. 10-0. 12 3. 6-6. 0 | Maoderate___...__ .. __ Low.
9045 B85 50-60Q 2. 00-6. 30 0. 14-0. 18 5, 6-6, 0 | Moderate___________ Moderate.
30-50 15-25 515 =20, 0 <0. 03 7.4-7.8 | Low_ . _______ Low.
95-100 945-100 80-83 (. 63-2. 00 0. 18-0. 23 6.6-7.3 | High_______________ Low.
095-100 40-100 75-85 ¢ 06-0. 20 0. 16-0, 18 6. 6-7.3 | Moderate__.____.._ | Maderate.
95-100 8080 6G0-70 0. 63-2. 00 0, 14-0. 18 7.4-7.8 | Moderate___________ Low.

(4 (1 {1 2. 00--6. 30 >0, 24 6, 1-6,5 | High oo _____.._ High.

( (1 {1 2. 00-6. 30 >0, 24 6.6-7.3 | High_______________ Tigh.
95-100 50-90 0-10 >20.0 < 0. 05 56-6.0 | Low__._________.__.__ Low.
95-100 90-100 85-05 0. 63-2. 00 0. 14-0, 18 6. 1-6.5 | Moderate___._______ Low.
95-100 95-100 7H-85 0. 06-0. 20 0. 16-0. 18 5 6-6.0 | Moderate__..________ Moderate.
95-100 30-90 6070 0. 20-0. 63 0. 16-0. L8 7.4-7.8 | Higho_______ .. ____ Low.
95-100 95-100 80-85 0. 63-2. 060 0. 18-0. 23 5,6-6,0 | High.______________ Moderate.
95-100 90-100 50-90 0. 06-0. 20 0. 19-0. 21 3. 1-0.5 | Moderate___________| Moderafe.
95-100 95-100 8085 0, 63-2, 60 0. 18-0. 23 7.4-7.8 | High_ .. _____._.. Moderate.
80-90 60-70 20~-30 2, 00-6. 30 0, 10-0, 14 f.1-5. 5 | Moderate....____.__ Low.
95-100 40-50 10-20 6. 30-20. 0 Q. 06-0. 08 5.1-5.5 | Moderate____.._____ Low.
90-100 60-70 0-10 2000 < 0,06 .1-7.3 | Low_ o _____________ Low.
TH-85 70-80 0-10 20,0 <. 06 7.4-7.8 | Low_______________ Low.
95-100 80-90 60-70 0, 63-2, 00 0. 14-0. 18 5.1-5. 5| Low. _ . _______._ Low.
95-100 80-85 40-50 0. 63-2. 00 0. 14-0. 18 5.1-5.5 | Moderate._..____.__ Maderate.
95-100 40-50 1020 6. 30-20. 0 0, 36-0. 08 5. 1-5. 5 OW o me i Low.
75-85 40-50 10-20 ~20. 0 <0. 06 7.4-78 | Low_ .o _ Low.

(9 () £3] 2, D0-6. 30 >0, 24 6.1-6. 5| High._._.___..______ High.

(2) {2 (2) (*) €] 7.4-7.8 | Moderate_.. ____..__ Moderate.
80-90 60-70 20-30 2. 00-6. 30 0. 10-0D. 14 566, 0 | Low_______________ Low.
95-100 80-90 45-55 0. 63-2. 00 0. 14-0. 18 5, 66,0 | Moderate___________ Moderate.
60-70 30-40 0-5 =>20.0 <0. 06 7.4-7.8 | Low____ Low.
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TasLe 4. Fstimated soil properties
Depth to Classification.
seasonal Depth from | — _ _
Boil series and map symbols high water surface
table USDA texture Unified AASHO
Feet Taches
Gilford:
GF -1 0-28 | Sandy loam____.________ SMor ML | A-2or A4
28-31 | Sandy elay loam_ _ ______ SC A-6
31-38 | Loamy sand______._____ SM A-2-4
3860 | Sand .- ______________. SP-5M A-2
G o e 0-1 0-7 Muek .o Pt
7-28 | Sandy loam.__________._ SM or ML | A4
28-31 | Sandy elay loam___.____ SC A-6
31-38 | Loamy sand_____ .. __.-_ 5M A-2-4
3860 | Sand______________.____ 3pP-5M A-2
Gravel pit: Gp.
Properties variable. Onsite investigation ncees-
sary.
Haskina: HaA, HaB____________ . __ . ____.._ 1-3 0-10 | Loam_. . ________. ML A-4
10-20 | Clay loam____._________. CL A-6
20-30 | Sandy elay loam________ CL A-6
30-390 1 Bilty elay_ ... __ CL or CH A-6 or
A-T7T-6
39-60 | Silty elay loam__________ CL A8
Homer: Ho___ . ___ 1-3 0-14 | Loam_ . ..o ______ ML A4
14-31 | Bandy clay loam________ 8C or CL A-6
31-60 | Gravel and sand________ GP A-1
Linwood: Lm_ ... 0-1 022 | Muek___________._____. Pt |-
22-60 | Sandy loam to silty clay % 3
loam,
Madeland: Ma.
Praperties variable. Onsite investigation neces-
sSary.
Marsh: Mh.
Properties variable. Onsite investigation neces-
SATY.
Maumee: Mm_________________________________ -1 0-36 | Loamy fine sand________ 3 A-2
36-60 | Sand..____________. BP-8M A3
Metea: MpB, MnCo_________ . . . . . .. 6 0-25 | Loamy sand_. - __________ SM A-2
25-32 | Sandy clay loam_______. CL A-6
32-52 | Loam___.___._______.__ ML A-4
Miarmi:
Mo B2, MoC2, MoD2_______________________ =6 0-13 | Loam__________.____.__ ML A-4
13-39 { Clay loam______________ CL A-6
39-60 ! Loam or elay loam______ ML A4
MrC3, MrD3 o _____ =6 0-7 Clayloam______________ , CL A-6
7-39 ¢ Clayloam._____________ CL A6
39-60 | Loam or clay loam.______ CL A-6
Oshtemo: OsA, OsB, OsC, 0sD, OsE_____________ 6 0-14 | Loamy sand ... ____.___ SMor 8C | A-2
14-29 | Sandy loam____ . _.__.._| SM A-lor A-2
2048 | Loamy sand_ . _________ SML A-2
48-60 | Gravel and sand________ GWor GP | A-1
Pewamo: Pe.___ .. 0-1 0-13 | Silty clay loamn__________ CL A-6
13-39 | Silty elay_ ... ____ CH A-T
39-60 | Silty elay loam_.__._.__. CL A-6
Plainfield: PIA, PIB, PICo__.__.____ .. __ . _____ 6 0-60 ! Finesand. .____________ SP-SM A-3

See footnotes at end of table,
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Percentage passing sieve—

Available
Permeability moeisture Reaction Frost-heave potential | Shrink-swell potential
No. 10 Na, 40 No. 200 capacity
(2.0 mm.) (0.42 mm.} | {0.074 mm.)
TItches per
Inches per howr inch of seil pH value
95-100 70-80 45-5h 2 00-6. 30 0, 10-0. 14 6.6-7.3 | High.__ . Low.
95-100 80-85 4050 2 00-6. 30 0. 14-0. 18 6.6-7.5 | Moderate____ . ______ Moderate.
95-100 45-55 10-20 6. 30-20, 0 0. 06-0. 08 B, 6~7. 3 | Moderate___________ Low.
95-100 5060 5-10 >20.0 < 0. 06 6.6-7.3 | Moderate_._________ Low.
! ) 0] 2, 00-6, 30 >0, 24 6.1-6.5 | High ______________ High.
95-100 70-80 45-55 2, 00-6. 30 0. 10-0. 14 6.6-7.3 | High____ . __________ Low,
95-100 80-85 40-50 2. 00-6. 30 0, 14-0, 18 6.6-7.3 | Moderate___________ Moderate.
95-100 45-55 10-20 6. 30-20. ¢ 0. 06-0, 08 6.6-7.3 | Moderate________.___ Low.
95-100 50-60 510 >20,0 < 0. 06 6, 6-7.3 | Moderate___________ Laow.
95-100 80-40 60-70 0. 63-2. 00 0. 14-0. 1% h.6-6.0 | High_ ______________ Low,
95-100 95-100 75-85 0. 20-0. 63 0. 16-0, 18 5.6-6.0 | Moderate._._____.__. Moderate.
90-95 80-85 55-65 0. 63-2. 00 (. 14-0. 18 5.1-5. 5 igh oo Moderate.
45-100 95-100 75-85 0. 06-0. 20 0. 19-0. 21 6.6-7.3 | Moderate___________ High.
95-100 90-100 80-90 0. 20-0. 63 0. 19-0. 21 7.4-7. 8 | Moderate.._________ High.
95-100 90-100 B5-95 0. 63-2. 00 0.14-0. 18 5, 6-6, 0 | Moderate___________ Low.
95-100 80-90 45-5 0. 20-0. 63 0. 14-0. 18 5 6-6.0 | Moderate___________ Moderate,
60-70 30-40 0-a >20.0 <0, 06 7.4-7. 8 OW._ .o Low.
1 ! &)} 2. 00-6. 30 0, 24-0, 28 6.6-7.3 | High_.___._________ High.
90--100 80-100 o) 0. 63-2. 00 0. 10-0. 21 6.6-7. 8 | Moderate___________ Moderate.
95-100 80-90 20-30 6. 30-20, 0 0. 06-0. 08 6.1:6.5 | High_._____________ Low.
95-100 70-80 5-10 =200 < 0. 06 7478 Low_ . ________._ Low.
95-100 45-55 15-25 6. 30-20. 0 0. 06-0. 08 6.1-6.5 | Low_______ . ___._ Low,
90-95 80-85 55-65 (. 63-2. 00 0. 10-0. 18 6.1-6.5 | Moderate. ________ Moderate.
95-100 85-95 50-60 0. 63-2. 00 0. 14-0. 18 7.4-7.8 | Moderate.__________ Low.
95-100 90-100 85-05 0. 63-2. 00 ¢. 14-0. 18 5, 6-6.0 | Moderate___________ Low.
95-100 95-100 75-85 0. 20-2. 00 0. 16-0. 18 5 6-6.0 | Moderate___________ Moderate.
95-100 806--90 60-70 0. 20-2. 00 0. 14-0. 18 7.4-7.8 | Moderate.__________ Low.
95-100 895-100 70-80 0. 20-2. 00 0. 16-0. 18 6.1-6.5 | Moderate___________ Moaoderate.
95-100 95—-100 7585 0. 20-2. 00 0. 16-9. 1% 6. 1-6. 5 | Moderate___________ Moderate.
95-100 50-90 60-70 0. 20-2, 00 0. 14-0. 18 7 4-7.8 | Moderate___________ Low.
90-100 60-70 20-30 6. 30-20. 0 0. 06—, OR 5.66.0 Low_______________ Low.
R0-90 60-70 20--30 2. 00-6. 30 0. 10-0. 14 5.6-6.0 | Moderate._____.___.| Low,
90-100 40-50 10-20 6. 30-20. 0 0. 06-0, 08 6.1-6.5 | Low____________._. Low,
20-40 10-20 0-10 >20.0 <0, 08 7.4-7.8 | Low._._ e Low,
95-100 90-100 20-90 0. 20-0. 63 0.19-0. 21 6.1-6.5 | Moderate___________ Moderate.
95-100 090-100 30-90 0. 060, 20 0. 15-0. 18 6.6-7.3 OW _ e High.
95-100 90-100 80-90 0, 20-0. 63 0. 19-0. 21 7.4-7.8 | Moderate___________ Moderate.
95-100 80-90 0-10 >20.0 <0, 06 51-0.5 1 Low_______________ Low.
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TasLe 4.—Fstimated soil properties

Depth to Classifieation
seasonal Depth from
Soil series and map symbels high watcr surface
table UBDA texture Unified AASHO
Feet Trches
Rawson: RaA, RaB, RaC2_____________________ 0-13 | Loam_ ... _._________ MI. A-4
13-34 | Clay loam___.__________ CL A-6
34-60 | Clayloam_________._.__ CL A-8
Rensselaer: Re._____ ... ________ 0-1 0-14 | Silt loam. ______________ ML or CL | A-4
14-29 | Clayloam______________ CL A-6
20-40 | Loamy sand._ ... ____ SM A-2-4
4060 | Stratified sand and silt___| ML A-¢
Riddles: RsA, RsB, RsC, RsD2, RsEZ2, RtA, RtB2, 6 0-17 | Sandy loam or loam...___ ML A-4
RtC2. 17-64 | Bandy elay loam or elay | CL A-6
loam.
64-72 | Loam.. .. _.__....__.____ ML or CL. | A-4 or A-6
Sebewa: Se_ . . 0-1 0-12 | Loam___ ... .._____ ML A-4
. 12-36 | Clay loam_____________. CL A-6
36-60 | Gravel and sand_________ GP A-1
Shoals:  Shoo e 1-3 0-30 | Loam and silt loam_____. ML A4
30-48 | Sandy loam_____________ SM A-2-4
48-60 | Stratified loam, silt ML A4
lpam, and gandy leam,
Tawas:  Ta, Tdo .o 0-1 0-24 | Muek_ . __.._.__.. Pt | L
2460 | Sand_______.___________ SM A-1-b
Tedrow: Te_ e 1-3 | 0-35 | Loamy sand_____.______ SM A-2
3560 | Sand___________________ SP-SM A-3
Tyner: TyA, TyB, TyC____ . ___ ~6 0-50 | Loamy sand____________ SM A-2
50-60 and . SP-SM A-3
Volinia: Vo .. =6 B-15 | Loam- o .. ML or SC 1 A4
15-30 | SBandy elay loam_____.___ CL ar 8C A-6
30-48 | Loamy sand__ . ___._____ 5M A-1
4860 | Gravel and sand________ SW, 8P, A-1or A-3
GP, or
8M
Wallkill: Wa. .. ___ 0-1 0-21 | Siltloam_______________ ML A4
21-60 | Muck_ .. ______ Pt .
Washtenaw: Wh_ o ______________._____________ 0-1 0-34 | Siltloam__._____________ ML A-4
34-56 | Silty clay loam or clay CL A-6
loam.
56-64 | Loam_______.___________ ML A4
Whitaker: Wk_____ . ____ 1-3 0-12 | Loam_ _________________ ML A-4
12-22 | Sandy clay loam_________ CL A-§
22-43 | Silty clay loam or clay CL A-6
loam.
43-60 | Stratified silt and sand__ .| ML A4

1 Organic material.

2 Marl.
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Percentage passing sisve—

Available
Permeability moigture Reaction Frost-heave potential | Shrink-swell potential
Non, 10 No. 40 No. 200 capacity
(2.0 mm,} (0.42 mm.) | {0.074 mm.)
Frehes per
Taches per hour inch of soil pH ralue

95-100 90-100 83-95 0, 63~ (. 14-0. 18 5.1-6.5 | Moderate_.__________| Low.
95-100 95-100 75-85 0. 06-0. 20 0. 16-0, 18 5.6-6.0 | Moderate.._________ Moderate.
95-100 95-100 75-85 0. 20-0. 63 0. 16-0, 18 7.4-7.8 | Moderate_____._.____ Moderate.
95-100 90-100 R5-95 0. 63-2, 00 0. 18-0. 23 6.6-7.3 | Righ_______________ Low.
95-100 95-100 75-85 0. 20-0. 63 0. 16-0. 1% 6.6-7.3 | Moderate___________ Moderate.
95-100 45-55 15-25 6. 30-20. 0 0. (360, 08 6. 6-7. 3 | Moderate___________ Low.
95-100 85-05 60-90 2. 00-6. 30 0, 10-0, 14 7.4-7.8 | High_.. . _._.._____ Low.
85-100 75-83 H0-60 . 63-6. 30 0, 12-0, 18 6. 1-6. 3 | Moderate______. . _.| Low,
95-100 95-100 75-85 Q. 63-2. 00 0. 14-0. 18 5.6-6.0 | Moderate__________._ ‘Moderate.
95-100 80-90 G0-70 0. 63-2. 00 0. 14-0. 18 7.4-7. 8 | Moderate.._...._--__| Low.
95-100 90-100 85-05 0. 63-2, 00 0. 14-0. 18 6.1-6.5 | High______________. Low.
95-100 95-100 75-85 0. 20-0. 63 0. 16-0. 18 6, 1-6. 5 | Moderate_____.____.| Moderate.
75-85 70-80 0-10 =20, 0 . <0, 06 7.4-7.8 | Low____________._. Low,
35-100 90~-100 85-05 0. B3-2. 00 0. 14-0. 23 6.6-7.3 | High...____________ Low.
80-90 60-70 20~-30 2. D0-6. 30 0. 10-0. 14 6.6-7.83 | Moderate___________ Low.
90-100 85-95 80-90 0. 63-2. 00 0. 10-0. 23 7.4-7.8 | High...__ e Low.

! M ) 2. 00-6. 30 0. 24-0. 28 6.6-7.3 | High_______________ High,
95100 40-50 15-25 =200 < 0. 06 7478 | Low___.__.______.__. Low.
95-104) 80-90 10-20 6. 30-20. 0 0. 06-0, 08 6.1-6.5 | Low_____._________ Low.
90-104 60-70 -10 >=20.0 <0, 06 6.6-7.3 | Low.____ . _ .. ..__ Low.
95-100 80-90 10-20 6. 30-20. 0 0. 06-0. 08 6.1-6.5 | Low_ . _...._ Low.
80-90 70-80 0-10 >20.0 < 0. 06 56-6.0 ] Low____._____._____._ Low.
95-100 90-100 45-70 0. 63. 2. 00 0.14-0. 18 6, 1-6, 5 | Moderate..____ .. __ Low.
940-95 80-85 45-65 (. 63-2. 00 0.14-0. 18 5. 6-6. 0 | Maoderate _________._ Moderate.
95-100 40-50 10-20 6. 30-20. 0 0, 06-0. 08 2,660 Low______.._____ . Low,
75-83 40-50 0-5 ~>20.0 <0, 06 7.4-7.8  Low__________..___ Low.
95-100 90-100 85-95 0. 63-2. 00 0. 18-0. 23 6.6-7. 3 | High._. ... _._ —n-| Low.

(1} o) ™ 2. 00-6. 30 0.24-0. 28 6, 6-7.3 | High__..___ . High.

95-100 90-16G0 86-95 (. 63-2. 00 0. 18-0. 23 6.1-6.5 | High____.___. memem Low.
95-100 90-100 80-90 0. 06-0. 20 0. 19-0. 21 6, 1-6. 5 | Moderate_...____.___ Maderate.
95-100 90-100 85-93 0. 63-2. 00 0. 14-0. 18 7.4-7.8 | High___________._... Low.
95-100 80-90 §0-70 (. 63-2. 00 0.14-0. 18 6.1-6.5 | High_______________ Low.
90-95 80-85 50-60 0. 63-2. 00 0, 14-0, 18 6. 1-6.5 | Moderate__________._ Moderate.
95-100 90-100 7H-90 (. 63-2, 00 0. 19-0. 21 6. 1-6. 5 | Moderate___________| Moderate.
95-100 80-90 6595 2, 00-6, 30 0. 10-0. 14 7478 | Wigh.___.___._.__.. Low.

¥ Variable.



o4 SOIL SURVEY
TasLE b —TFnterpretations of
Suitability of soils as a source of—
Soil series and map symbols :
Topsoil Sand and gravel Road fill
Alluvial land:  Ad, Am.
Properties  variable.  Onsite  investigation
NeCessAry.
Aubbeenaubbee:  Au_________ . _______ Fair: sandy loam______ . Not suitable. - . _______ G?Dd in upper 2 to 3
eet.
Fair to poor in sub-
stratum: fair
stahility.
Blount: BIA, BIB2 . ___ L ___ Good: thinin Not suitable. ___________ Poor to fair: moderate
moderately croded to high volume
Areas. change; difficult
Poor in subsoil:  silty to work when wet;
clay loam. medium to high
compressibility.
Borrow pits:  Bp.
Properties  variable. Onsite investigation
necessary.
Brady: Bro_ oo Fair: sandy loam_______ Good o o Good_ .o
Brems: Bu_________ . _ . ... _______________ Poor: loamy fine sand Good for sand; unsuit- Good_ o .
and fine sand. able for gravel.
Bronson: Bv____ . Fair: sandy loam_______ Good_ oo Good____.___________..
Brookston: Bw. . ... Good: high water Not suitable_______.____ Poor: moderate volume
table, change; difficult to
Poor in subsoil:  clay work when wet;
loam. medium to high com-
pressibility; high
water table.
Carlisle: Ca, Cd. . ... Poor: oxidizes rapidly; | Not suitable___________. Not suitable: organie
high water table. material.
Chelsea: ChA, ChB, ChC.___ .. cove cevemonuenni Poor: sand___________. Ctood for sand; not Good. oo
suitable for gravel.
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Soil features affecting use for—

Road and
highway location

Drainage systems

Ponds and reservoir sites

Dikes, levees,
and embankments

Waterways

Seasonal high water
table, subject to lat-
eral seepage; high

action.

Seasonal high water
table; moderate to

frost action;
moderate to high
volume change;
clayey.

Seasonal high water
table; low volume
change; moderatc
susceptibility to
frost action,

Loose sand may
interfere with
traction; vegetation
difficult to establish.

Fasy to work;
moderate suscepti-
bility to frost action.

Seasonal high water
table, moderate to
high suseeptibility
to frost action.

High water table;
unstable; organic
material.

Easy to work; some
cuts and fill; loose
sand may interfere
with traction,

susceptibility to frost

high susceptibility to

Somewhat poorly
drained ; sandy over-
burden reguires
speeial attention.

Somewhat poorly
drained; slow
permeability.

Somewhat poorly
drained; moderately
rapid permeability.

Moderately well drained._ .

Moderately well drained__

Poorly drained; slow
permeability ; subject
to surface ponding.

Very poorly drained;
moderately rapid
permeability ; subject
to subsidence; poor
availability of outlets.

Hixeessively drained

Seasonal high water
table; rapid seepage
in subsoil ; slow
seepage in sub-
stratum.

Seasonal high water
table; slow secpage.

Heasonal high water
table; moderate
seepage in subsoil;
very rapid seepage
in substratum.

Rapid seepage_ . _______

Moderate scepage rate
in subsoil; very rapid

seepage in substratum.

Seasonal high water
table; slow seepage.

High water table;
moderately rapid
seepage; poor
stability.

Very rapid seepage. . ___

Fair stability; fair com--
paction; slow perme-
ability when
compacted.

Fair to good stability:
falr to good compac-
tion; moderate to
high shrink-swell
potential; slow or
very slow perme-
ability when
compacted.

‘Fair stability; fair

eompaction charae-
teristics; moderate
permeahility when
compacted; rapid
permeability in
substratum when
compacted.

Fair stability; fair
compadction
characteristics;
moderately rapid
permeability when
compacted.

Failr stahility; fair
compaction charac-
teristics; moderate
permeability when
compacted; rapid
permeability in
substratum when
compacted.

Falr stability; fair
compaction charac-
teristics; slow
permeability when
compacted; moderate
shrink-swell potential.

Organic material ________

Fair stability; fair
compaction charac-
teristics; moderately
rapid permeability
when compacted.

Lateral seepage;
seasonal high water
table; moderate
fertility.

Seazonal high water
table; moderate
fertility.

Seasonal high water
table; low available
moisture capacity;
moderate to low
fertility.

Very low available
moisture capacity;
low fertility.

Low available moisture
capacity ; moderate to
low fertility.

Seasonal high water
table; high fertility.

High water tabie; high
fertility.

Difficult to vegetate;
very low available
moisture capacity;
low fertility.



b6 S01L, SURVEY

TaBLE 5.—Interpretations of

Suitability of scils as a source of —
Soil series and map symbaols
Topsoil Band and gravel Road fill
Croshy: CrA, CrBo - (Good: thin in mod- Not suitable_ - ______.__. Poor to fair: moderaie
erately eroded areas. volume change;
Poor in subsoil:  clay diffieult to work when
loam. wet; moderate
compressibility.
Del Rey: Do oo e Good. Not suitable_ ... _____ Poor to fair: moderate
Poor in subsoil: silty volume change;
clay loam. diffieult to work when
wet; mopderate
compressibility.
Dickinson: Dk_ Good: sandy loam, but | Goodo .. . Good_ o ___
high organic-matter
content.

Dowagiac: Do_ . | Good_ . Good_____.__ e Good__ .. .

Edwards: FEd_._ . .- Poor: oxidizes rapidly; | Not suitable. ... __._____ Not suitable: organic

high water table. material.

Fox: FoA, FoB, FoC2_ . - Good . o .. Good - Fair to poor: moderate
volume change; medi-
um compressibility.

Good in substratum.
Gilford; Gf, Gm_ oo Good: sandy loam, Good: high water table; | Good: seasonal high
but high orgahie- poorly graded sand water table.
matler eontent; high and gravel.
water table.
Gravel pit: Gp.
Properties variable, Onsite investigation necessary.

Hagkins: HaA, HaB_._ . .~ Good_ ... Not suitable. . _________. Poor to fair: moderate
volume change;
difficult to work when
wet; moderate
compressibility.




ELEHART COUNTY, INDIANA

engineering properties—Continued

57

Soil features atfecting use for—

t
t

Road and
highway location

Drainage systems

i Ponds and reservoir sites

Dikes, levees,
and embankments

Waterways

Seasonal high watcr
table; moderate to
high suseeptibility
to frost action.

Seasonal high water
table; moderate to
high susceptibility
to frost action.

Easy to work; high
organie-matter con-
tent in surface laver.

Easy to work: high
organic-matter con-
tent in surface layer.

High water table;
periodic ponding;
unstable material.

Some cuts and fills_.___

Seasonal high water
table; relatively high
organie-matter con-
tent in surface layer;
high susceptibility
to frost action.

Seasonal high water
table: moderate to
high susceptibility
to frost action.

} Well drained

Somewhat poorly
drained; slow
permeability.

Somewhat poorly
drained; slow
permeability.

Homewhat excessively
drained.

Very poorly drained;
moderately rapid
permeability ; subject
to subsidenee; variable
permeability in sub-
stratum.

Well drained.____________

Very poorly drained;
moderately rapid
Permeahility in sub-
soil; very rapid
permeability in sub-

stratum; loose material i

requires special
attention.

Somewhat poorly
drained; slow
permeability.

Seasonal high water
table; slow seepage.

Seasonal high water
table; slow seepage.

Rapid seepage in surface
layer and subsoil; very
rapid scepage in
substratum.

Rapid seepage; moderate
scepage in subsoil;
very rapid seepage in
substratum.

High water fuble; slow
spepage in snbstratum.

Slow seepage in subsoil;
very rapid seepage in
substratim.

Seasoenal high water
table; rapid seepage.

Seasonal high water
table; slow seepage.

Fair to good stability;
fair to good ecompac-
tion characteristies;
slow permeahility
when compacted.

Fair to good stability;
fair to good compac-
tion charaeteristics;
slow permeability
when compacted;
moderate shrink-
swell potential.

Fair stability; fair com-
paction eharacteristies;
moderate permeability
when compacted; rapid
permeability in sub-
stratum when com-
pacted.

Fair stahility; fair com-

paction characteristies;

moderate permeability
when eompacted; rapid
permeability in
substratum when
compacted.

Organie material; poor
stability ; poor com-
paction characteristics;
fair to poor stability
and compaction
characteristies and
variable permeahility
in substratum,

Fair to good stability:
fair to good compac-
tion characteristics;
slow permeability
when compacted; rapid
permeability in
substratum when
compacted,

Fair stability; fair com-
paction charaeteristics;
moderate permeability
when compacted; rapid
permeability in
substratum when
compacted.

Fair stability; fair to
good compaction
characteristics; slow
permeahility when
compacted; moderate
shrink-swell potential.

Seasonal high water

table; moderate
fertility.

Seasonal high water

table; moderate
fertility.

Low available moisture

eapacity; moderate to
low fertility.

Moderate available

moisture capacity;
moderate fertility.

High water table;

moderate to
high fertility.

Slopes subject to

execessive runoff;
moderate fertility.

Seasonal high water

table; moderate
fertility.

Scasonal high watey

table; moderate
fertilily.
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SOIL SURVEY

TanLe 5.—Interpretations of

Soil series and map symbols

Suitability of soils as a source of—

Topseil

Sand and gravel

Road fill

Homer: Hoo oo

Linwood: LMo ..o el __

Made land: Ma.
Properties variable. Onsite investigation necessary.

Marsh: Mh.
Properties variable, Ongite investigation nceessary.

Maumee:

Metea: MnB, MnC____

- Miami: MoB2, MoC2, MeD2, MrC3, MrD3__.__._

Oshtemo: OsA, OsB, OsC, OsD, OsE

Paor: oxidizes rapidly;
high water table.

Fair: loamy fine sand;
high water table.

Fair:

Poor: thin in
moderately eroded
areas; subgoil is
clay loam.

Poor:

loamy sand______

sandy__________

Good: high water
table; poorly graded
sand and gravel,

_| Notsuitable_ __ .. _______

Not suitable . ____ e

Not suttable_ _________.

Poor to fair: moderate
volume change;
diffieult to work
when wet.

Good in substratum.

Not suitable:
material.
Poor to fair in
substratum:

moderate volume
change; diffieult to
work when wet.

organic

Good: seasonal high
water table.

Good.

Poor to fair in
substratum:
moderate volume
change.

Fair to poor: moderate
volume change;
difficult to work
when wet.
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Soil features affecting use for—

Road and
highway location

Drainage systems

. Ponds and reservoir sites

Dikes, levees,
and embankments

Waterways

Seasonal high water
table; moderate
susceptibility to
frost action,

High water table and
surface ponding;
organic soil;
unstahble,

Seasonal high water
table; relatively high
organic-matter
content in surface
layer; high
suseeptibility to
frost action,

Cuts and fills._________

Cuts and fills common__

Easy to work; cuts
and fills in
sloping areas.

Somewhat poorly
drained; sandy
substratum requires
special attention;
moderately slow
permeahility.

Very poorly drained;
muek is subject to
subsidence; poor
availability of outlets.

Very poorly drained;
rapid permeability;
sandy soil requires
special attention.

Well drained_.__________

Well drained____________

Somewhat excessively
drained.

Seasonal high water
table; slow sespage in
subsoil; rapid seepage
in substratum.

High water table;
moderately rapid
seepage; slow seepage
in substratum.

High water tabie;
rapid seepage.

Rapid seepage in
subsoil; slow seepage
In substratum.

Rapid seepage in
subsoil; very rapid

Slow seepage____________

seepage in substratum.

Fair stability; fair to
good compaction
characteristics; slow
Ppermeahbility when
compacted; rapid
permeability in
substratum when
compacted.

Organic material ; poor
stability; poor
compaction
characteristics;
substratum has fair
stability, fair to good
compaection
characteristics, and
slow permeability
when compacted.

Fair to poor stability;
fair to poor
compaction
characteristics;
moderate permesability
when compacted.,

Fair stability; fair
compaction
characteristics;
moderate permeability
when compacted;
substratum has fair to
good compaction
characteristics and
slow permeability
when compacted.,

Fair to good stability;
fair to good
compaction
characteristies; slow
permeability when
compacted.

Fair stability; fair
compaction
characteristics;
moderate permeability
when compacted;
rapid permeability in
substratum when
compacted.

Seasonal high water
table; moderate
fertility.

High water table;
high fertility.

SBeagonal high water
table; moderate
fertility.

Moderate available
moisture capacity;
moderate fertility.

Slopes subject to
excessive runoff;
moderate fertility.

Low available moisture
capacity; moderate
to low fertility.
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TasLe 5. —Interpretations of

Suitability of soils as a source of—
S0il series and map symbaols
Topsoil Sand and gravel Road fill

Pewamo: Peoo_ e Good: high water Not suitable. . _________ Moderate to poor: high
table. volume change;

Poor in subspil: difficult to work
clayey. when wet; high
water table.

Plainfield: P!A, PIB, PIC_ . _____ Poor: finesand________ Good for sand; not Goad. ..o L. __

suitable for gravel.

Rawson: RaA, RaB,RaCZ______________ ________ Good: thin in moder- Not suitable. .. _______ Fair to poor: moderate
ately eroded areas; volume change;
subsoil is clay loam. difficult to work

when wet; medium
compressibility.

Rensselacr: Re . ___.___ Good! high water Poor: limited amount Fair to poor: low to
table. of material maoderate volure

change; high water
table.

Riddles: RsA, RsB, RsC, Rs}2, RsE2, RtA, RtB2, | Good: thin in moder- Nat suitable___________. Fair to poor: moderate

RtC2, ately eroded areas, volume change;
difficult to work
when wet; fair
shear strength.

Sebewa: Se___________ . _____________. Good: high water Good_ _________________ Poor: moderate
table; subseil is clay volume change;
loam. difficult to work

when wet.
Good in substratum:
high water table.

Bhoals: Sho - . Good_ Not suitable_ ___________ Poor: medium to

high compressibility;
low shear strength.
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Boil features affecting use for—

Road and Drainage systems Ponds and reservoir sites Dikes, levees, Waterways
highway loeation and embankments
High water table; Poorly drained; slow Seasonal high water Fair stahility; fair Seasonal high water
moderate permeability. table. compaction table; high fertility.
suseeptibility to characteristics;
frost action. maderate to high

shrink-swell

potential; slow to

very slow permeability
when compacted.

Loose sand may inter- | Excessively drained_____._ Rapid seepage_ _ .. ____ Fair stahility; fair com- Very low available
fere with traction; paction characteristics: maisture capacity;
cuts and fills on - moderately rapid low fertility.
slobing terrain. permeability when

compacted.

Common euts and fills_ .| Well drained____________ Slow seepage_.___.______ Fair stability; fair to Slopes subject to
good compaection excessive runoff;
characteristics; slow moderate fertility.

permeability when
compacted; moderate
shrink-swell potential.

High water tahle; Poorly drained; seasonal | Scasonal high water Fair stability; fair to Seasonal high water
high suseeptibility high water table; table; slow seepage in goad compaction table; high fertility.
to frost action. substratum needs subsoil ; moderately characteristics; slow

special attention; rapid seepage in permeability when
moderately slow stitbstratum, compacted; sub-
permeability. stratum has poor

stability, fair to poor
compaction eharac-
feristics, and moderate
permeability when

compacted.

Cuts and fills Well drained________.___ A few thin strata of Fair to good stability: Slopes subject to
commonly needed; very permeable fair to good cotmpae- exeessive runoff and
moderate suscepti- material ; slow seepage tion charaeteristics; erosion; moderate
bility to frost action. in subsoil; moderate slow permeability fertility.

seepage in substratum; when compacted.
a few thin strata in

substratum may

result in more rapid.

seepage,

Seasonal high water Poorly drained; seasonal | Scasonal high water Fair stability; fair com- Seasonal high water
table; maoderate high water table; table; slow seepage in paction characteristies; table; high fertility.
susceptibility to moderately slow subsoil; very rapid slow permeability
frost action. permeahility, seepage in when ecompacted;

substratum. rapid permeability in
substratum when
compacted.

Hazard of flooding..____ Somewhat poorly Hazard of flooding_______ Poor stability; poor to Seasonal high water
drained; hazard of fair eompaction table; hazard of
fleoding; moderate characteristics; slow flooding; high
permeability, permeability when fertility.

compacted.
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TABLE §b.—TFnterpretations aof

Suitability of soils as a source of—
Soil series and map symbols
Topsoil Sand and gravel Road fill
Tawas: Ta, Tdeo oo s Poor: oxidizes rapidly; | Fair below organic Not suitable: organie
high water table. material. material.
Fair to good in
substratum.
Tedrow: TFeo oo .. Poor: sandv.._._______ Good for sand; Good__________________
unsuitable for gravel.
Tyner: TyA, TyB, TyCooo. . . _____ Poor: sandy______._____ Good___ . _____ Good_ oo ..
Volinia: Vo___ . Good_._____._ ... ____. Good_ . __. Good______ . ____.______
Waltkill: Wa_ __ . _____ Caod: high water Not suitable_ . _____ . ____ Poor: poor stability;
table. high compressibility;
seasonal high water
tabla.
Wasthenaw: Wh_o________ ... Good:  high water Not suitable____________ Poor: moderate volume
table. change; diffieult to
work when wet;
medium to high
compressibility,
Whitaker: Wk________ . ____ Good______.___________ Poor: variable; Poor: modcerate
limited amount volume ehange;
of material. diffieult ta work
when wet; medium
to high compressi-
bility.
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Boil features affecting use for—

Road and
highway location

TDrainage systoms

Ponds and reservoir sites

Dikes, levees,
and embankments

Waterways

Seasonal high water
table; subject to
surfacce ponding;:
organic matter;
unstable.

Loose sand may inter-
fere with traction;
vegetation difficult
to establish.

Easy to work: some
cuts and fills.
Easy to work: high

organie-matter con-
tent in surface
layer.

High water table: high
susceptibility to
frost action; under-

Iying rouck unstable,

High water table; high
susceptibility to
frost action.

Seasonal high water
table; high suscep-
tibility to frost
action.

Very poorly drained;
poor availability of
outlets; sandy suh-
stratum requires
special attention;
moderately rapid
pertneability,

Somewhat poorly
drained; sandy
material regquires
special attention;
rapid permeability.

Somewhat excessively
drained.

Well drained____________

Very poorly drained;
subject to subsidence;
poor availability of
outlets; moderate
permeability.

Poorly drained; slow
permeability ; subject
to surface ponding,

Bomewhat poorly
drained; seasonal
high water table;
moderate perme-
ability; unstable
substratum.

High water table;
rapid sespage in
substratum.

Heasonal high water
table; rapid seepage.

Rapid seepape_ .. _______

Moderate seepage in
subsoil; very rapid
seepage in sub-
stratun.

High water table;
moderately rapid

seepage in substratum.

Scasonal high water
table; glow seepage.

Moderate seepage in
substratum; seasonal
high water table;
some areas suitable
for pit ponds,

Organie material ; poor

stability; poor compac-
tion charaeteristics;
substratum has fair
stability, fair to poor
compaction charac-
teristies, and

moderate to
moderately rapid
permeahility when
compacted.

Fair stability; fair com-

paction characteristics;
moderately rapid
permeability when
sompacted.

Fair stability; fair com-

paction character-
isties; moderate
permeability when
compacted.

Fair to good stability;

fair to good compac-
tien characteristies;
moderately slow to
slow permeability
when compacted.

Poor stability; poor to

fair compaction; slow
permeability when
compacted; sub-
stratum is organic
material and has
poor stability and
compaction char-
acteristics.

Fair stability; fair

compaction char-
acteristics; slow
permeability when
compacted.

Fair stability; fair to

good eompaction
characteristics; slow
permeability when
compacted; moderate
shrink-swell
potential.

High water table; high
fertility.

SBeasonal high water
table; low available
moisture capacity;
low fertility.

Low available moisture
capacity; low
fertility,

Moderate available
moisture capacity;
high fertility.

Seagonal high water
table; high fertility.

Seasonal high water
table; high fertility.

Seasonal high water
table; moderate
fertility.
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The names for the varions sizes of sand, silt, and clay
as used by engineers are not equivalent to the names used
by soil scientists. To soil scientists, for example, “clay”
refers to mineral grains less than 0.002 millimeter in
diameter, whereas engineers frequently define “clay” size
25 being less than 0.005 millimeter in diameter.

The Tliquid limit and plastic limit tests on the soil
samples measure the offect of water on the consistency of
soil material. As the moisture content of a clayey soil in-
creases from a very dry state, the material changes from
a semisolid to a plastic state. As the moisture content is
further inereased, the material changes from the plastic
state to a liquid state if distwrbed. The plastic limit is the
moisture content. at which the soil material passes from a
solid to a plastic state. The liquid limit is the moisture
content at which the material passes from a plastic to a
liquid state if disturbed. The plasticity index is the nu-
merical difference between the liquid limit and the plastic
limit. Tt indicates the range of moisture content within
which a soil material is in a plastic condition.

Table 3also presents data on the relationship between
the moisture content and the compacted density of the
soil. Tf the soil material is compacted at sucecssively
higher moisture contents, assuming that the same amount
of force is nsed in compacting the soil, the density of the
compacted material will increase until the “optimum
molsture content™ is reached. After that, the density de-
creages with increase in moisture content. The ovendry
weight in pounds per cubic foot of soil at the optimum
moisture content. 1s the “maximum dry density.” Data on
the relationship of moisture to density are important in
planning earthwork, because generally the sotl is most
stable if it is compacted to about its maximum dry den-
sity when it is at approximately the optimum moisture
content.

Estimated engineering properties

gives estimates of soil properties that affect
engineering significantly. Becaunse actual tests were made
only for those soils listed in table 3, it was necessary to
estimate the engineering properties for the remainder of
the soils. Iistimates were based upon a comparison of
these soils with those that were sampled and tested and
upon experiences gained from working with and observ-
ing similarly elassified soils in other areas. The estimates
are not a substitute for the detailed tests needed at a spe-
ctfic site selected for construction. The information in this
table, in general, applies to a depth of 5 feet or less.

A Dbrief explanation of some of the columns i
follows:

Depth to seasonal high water table—The highest level
of free water in the soil at any time during the vear.

Depth from surface.—Normally, only the depth for the
major horizons is listed. Special horizons are listed if
they have engineering properties significantly different
from the adjacent horizons.

Percentage passing sieves 10, 40, and 200.—The values
in these columns are estimates and are rounded off to the
nearest 5 percent. The percentage of material that passes
the No. 200 sieve approximates the amount of silt and clay
in the goil.
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Permeability.—This term refers to movement of water
downward through undisturbed soil material. Estimates
are based mostly on texture, structure, and consistency.

Available moisture capacity.—The capacity of soils to
hold water available for use by most plants. It is com-
monly defined as the difference between the amount of
soil wat(:lr_z.tﬁ capacity and the amount of wilting
point. Trf table 4 ﬁt is cxpressed as inches of water per
inch of soil.

Frost-heave potential—Frost action includes heave
caused by ice lenses forming in a soil and the subsequent
loss of strength as a result of excess moisture during pe-
tiods of thawing. Three conditions must exist for frost
action to become a major consideration: (1) a susceptible
soil; (2) a source of water during the freezing period;
and (3) a freezing temperature that exists long enough
to peneteate the ground.

Shrink-swell potential—This is the quality of the soil
that determines its volume change with o change In mois-
ture content. It is estimated primarily on the basis of the
amount, and kind of clay in a soil.

Engineering interpretations

Inlmb]e 5 finterpretations of soils for engineering uses
arc given, The data apply to the representative profile
of cach soil series, as described in the section “Descrip-
tions of the Soils.” Some features of a soil may be a help
in one kind of engineering work and a hindrance in an-
other. For example, a highly permeable substratum 1s a
feature that would render a soil undesirable as a site for
a farm pond. ITowever, the same soil might be favorable
for highway location. )

Topsoil.—Refers to soil material, preferably high in
organic-matter content, that is used to topdress back
slopes, embankments, lawns, gardens, ete. The sunitability
rating is based mainly on texture and organic-matter con-
tent.

Sand and gravel.—The suitability rating applies to the
soil material that oceurs within a depth of 5 to 7 feet.
Sand or sand and gravel occur at variable depths within
the same 20il series. Test pits are needed to determine the
extent and availability of sand or sand and gravel.

Road fill.—The suitability rating is based on perform-
ance of soil material when used as borrow for fill. Both
the subsoil and substratum are rated if they are con-
trasting in character.

Road and highway location.—Seil features considered
are those that aflect overall performance of the soil. The
entire profile was evaluated, based on an undisturbed soil
without artificial drainage.

Drainage systems.—Features are considered which af-
fect the installation and performance of surface and sub-
surface drainage practices. Such features are texture,
permeability, topography, seasonal water table, and re-
stricting layers.

Ponds and reservoir sites.——The primary concern are
features of the undisturbed soil that affect the seepage
rate {permeability}.

Dikes, levees, and embankments—The featureg con-

‘gidered ave those that affect the use of disturbed soil ma-

terial for constructing embankments to impound surface
water.
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Waterways—Features that affeet the establishment,
growth, and maintenance of vegetation and the layout
and construction of the waterways are considered.

Town and Country Planning

This seetion denls with the soil and witer probléms in
the developing weban-fringe avens, The datn can he nsed
by the land buyer or home buyer to study and evaluate
sites nnd, therefore, to hielp avoid making o poor choice.
Tho data also can be used to plan for further investiga-
tion m marginal or poorvly suited arens. Others con use
this information to evaluate environmental conclitions for
nvariety of ”Hﬂqm When sites are viewed on any
given day. som sirtgee oonditions can be mislending, Di-
pressions ean be dey one day and filled with water the
next. Sails on hottom land, if viewed during spmmer. ean
appear markedly different from the way they do in win-
ter and Elpr'iu;:. when they may be covervid by floadwater.

Lo tnble 6. the soils in Wlkhart County are mated for
selected uses in town and eountry plonning, and limita-
tions for these uses nre given, The mtings nre based an
soil Teatures and do not include other items that may be
important in selecting an area for the purposes stated. A
rating of slight means that the soil is relatively free of
limitations or has limitations that arc casy to overcome,
a rating of moderate indicates that limitations should be
recognized, bt ean be overeome through eorroet plan-
ning, carcful design, and good maintenanee; o rating of
sevare indicutes that lmitations are extreme enongh to
make se guestionabde and mensnees vequired to over-
come these lmitations sonerally e not practieal, The
soil feature giving the highest degroe of limitation is
used to rate the soil,

In the parngraphs that follow, each town and countey
planning s is defined wid the praperties important in
rating the limitations for sueh purposes ave given. The
information ean be used along with tble 6, with informa-
tion it other parts of the sorvey. ns g guide in the nee of
soils datn Tor town and conntey planning, Before bogin-
ning iy construction projects, however, an nvestigation
should fie made ot the speeifie loeation being considered.,

HMomesites are evaluntod for the conatenetion of baild-
ings of three stories or Jess. Soils are important in the
construction and maintenance of building foundations
and basements. A properly constructed basement not only

Figure 2).—Housing development on an Oshiemo loamy zand.
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supports the building without undue settling or crack-
g, but also is dry throughout the year. Sound construc-
tion techniques should provide for adequate drainage
around the foundation or footings to prevent undue set-
tlement and wet basements. Soil characteristies that affect
homesites include depth to seasonal water table, slope,
stability, compressibility, and hazard of flooding.

Septie tank alsorption fields are thot pact of o septic
tunk sewnge disposal system that provides for the filtra-
tion nnd nbsorption of septic tank effluent. These systems
e nsed inonrens where centreal sewngee is not nvailable. A
well-designed system congists of o septie tank for hold-
ing and digesting solid wastes. a distribution box for di-
victing eflluent into the tile system, and a tile disposal
field, Snerossful IJ!TI‘I'Hl'-iHH of the entive system dt*.]pnnds
upon the ahility of the soil to absorb and Alter the liquid
ar ofllient pasged theomel the tls gvstom. The presence of
eoil chnvecterietios that impnrir adequate absorption and
filterine of the offfuent ecan ereate health hngards, ng well
as pabilie nojsanee sitentions. Soil chavneteristies Lhat af-
fect the operation of the absorption field include depth to
seasonal high water table, permeability, slope, and hazard
of flooding.

Local roads and streets have some kind of all-weather
gurfacing, commonly asphalt or concrete, and are ex-
pected ta enrry iraffic all vear, They consist of underly-
mg local soil material, either ent or fill, called road sub-
arade; the base material of gravel, erushed stone, or lime-
stabilized or soil-cement-stabilized soil, called the sub-
Lase; and the actual road surface. or pavement. These
Tayers ave graded to shed water and have provisions for
lateral drainage. With the probable exception of the
hardened surface laver, the roads and streets are bult
mainly from the soil at hand. and cuts and fills are
limited, generally to less than 6 feet. Soil characteristies
that affect construction of local reads and streets include
depth to the seasonal high water table, slope, hazard of

flooding, shrink-swell potential, susceptibility to frost

heave, and compressibility.

Sewnge lagoons are shallow lakes or pondlike steue-
trarves that are built to iold sewnee for the time neeessary
for bneterial decomposition, A suituble site shonld pro-
vide Tor an impoundment aren and enongh 201l material
to make the dikes The eompleted Tagoon must be able to
old water with minimum seepnge in ovder to prevent
pollution of undererannd or surface water sonrees, Soil
chnmeteristios that affect sownge lagoons e depth to
spasonnl high water tables glope, depth to conese frag-
metts. lwzard ol flooding. permeability, and organie-
matter content.

Sanitary land fHlls are disposal arcas for trash, gar-
Irage, and industrial wastes. The soils are rated for the
treneh method of land-fill construetion in which hanling
of cover material is wnnecessary, A good sanitary land
A1l should operate without contaminating water supplies,
redneing acsthetic land values. or cansing health hazards.
I addition, it should be usable during all seasons of the
yvear, Aveas of land fill that have been adequately con-
pacted and covered can be used for parking arveas, parks,
reereation arcas. and other such purposes. Soil char-
acteristics that affeet the operation of a sanitary land fill
include depth to seasoual high water table, slope, stoni-
ness, flooding hazard, soil texture, and permeability.
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TABLE 6.—JLimitations of the soils for

Mapping units

Homesites

Septic tank absorption fields

Alluwial land, loamy - . ____________.__.
Alluvial land, mizxed 2_ _ . ____ .. _______.

Aubbeenaubbee sandy loam__ .. ___ .. ___

Blount silt loam, 0 to 2 percent slopes_ . ____

Blount silt loam, 2 to 4 percent slopes,
eroded.

Borrow pits:
Properties variable. Onsite investiga-
tion necessary.

Brady sandy loam . ... ___.._______

Brems loamy finesand_ _ . _______________

Bronson sandy loam - __________________
Brookston silt loam_ _____ . .. ______ .
Carligle ruek . ________ .. __
Carlisle mucek, drained_ __________________

Chelses fine sand, 0 to 2 pereent slopes_ . __

Chelses fine sand, 2 to & percent slopes_____

Chelsea fine sand, 6 to 12 percent slopes__ ...

Crosby loam, 0 to 2 percent slopes_ ... I

Crosby loam, 2 to 4 pereent slopes_ .. _ ...

Del Rey silt ioam

Dickinson sandy loam

See footnotes at end of table,

Severe:

Severe:

hazard of flooding

hagard of flooding

Moderate for homes without basements,

severe for homes with bascments:

sea-

sonal high water table; somewhat poorly

drained.

Moderate for homes without basements,

severe for homes with basements:

sed-

sonal high water table; somewhat poorly

drained.

Moderate for' homes without basements,

severe for homes with basements:

sed-

sonal high water table; somewhat poorly

drained.

Moderate for homes without bascments,

severe for homes with basements:

BC8-

gsonal high water table; somewhat poorly

drained.

Moderate:

Moderate:

Severc: seasonal high water tabie; poorly :

drained.

Severe:

unstable;

moderately well drained

moderately well drained

very high

_ sibility ; very poorly drained,

COMPIes-

Severe: unstable;very high compressibility -

Moderate:

SloOpeS_ oo eoo

Maoderate for homes without basements,
severe for homes with basements: seasonal

high water
drained.

table; somewhat

poorly

Maoderate for homes without basements,
severe for homes with basements: seasonal

high water
drained.

Maderate for homes without basements, |

table; somewhat

poorly

severe for homes with basements; seasonal

high water
drained.

table; somewhat

poorly

Severe: hazard of flooding______ __._____
Severe: hazard of flooding_______________
Severe: seasonal high water table_________
Heverc: slow permeability; seasonal high

water table.

Severe: slew permeability; seasonal high

water table,

Severe: scasonal high water table; some
hazard of pelluting shallow wells nearby.

8light: some hazard of polluting shallow
wells nearby.

Slight: some hazard of polluting shallow
wells nearby.

Severe: slow permcability; seasonal high
water table.

Severe: unstable; high water table; very
poorly drained.

Severe: unstable; subject to ponding-_.___

Slight: some hazard of poliuting shallow
wolls nearby.

Slight: some hazard of polluting shallow
wells nearby.

Slight to scvere: slopes; some hazard of
polluting shallow wells nearby.

Severe: slow permeability; seasonal high

water table.

Severe: slow permeability; seasonal high

water table.

Yevere: slow permeability; seasonal high

water table.
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Loecal roads and strects

Sewage lagaons

Sanitary land fill ! (trench method}

Severe: haszard of flooding.__._________._
Severe: hazard of flooding___________. _
Severe: seasonal high water table; sub-

jeet to frost heaving.

Mboderate: scasonal high water table;
somewhat poorly drained.
Moderate: seasonal high waler table:

somewhat poorly drained.

Moderate: seasonal high water table;

somewhat poorly drained.

Bhight_ ...
Severc: seasonal high wafer table; plas-
tic when wet.

Bevere: unstable; very high
sibility; very poorly drained.

compres-

Severe: unstable; very high compressi-
hility.

Sight___._. ..

Shight_ ...

Severe: slopes. ___________ . __________
Moderate: seasonal high water table;

somewhat poorly drained.

Moderate: seasonal high water
somewhat poorly drained.

table;

Modcrate: seasonal high water tlable;
somewhat poorly drained.

Bevere: hazard of flooding._ ... _____ . _

Severe: hazard of flooding_ ... ______.
Severc: seasonal high water table; mod-

crately rapid permeability in upper 2 to
3 feet.

Slight.__ .. __.

Severe: loose sand and gravel within
depth of 5 feet.

rapid permeability . ___._________

Severe:

Severe: loose sand and pravel within
depth of 5 feet.

Moderate: seasonal ‘high water table;
subject to ponding.
Severe: high water table; organic soil;
unstable,
Bevere: organic soil; unstable____________
Severe: very rapid permesbility o ________
Severe: very rapid permeability_. . ____
Bevere: slopes; very rapid permeability. ___
Blight____ . __.
Slight__________ . __.___
Shght_____ . ___ . __.___.
Severe: moderately rapid permeability;

looge sand and gravel within depth of 5
feet.

SBevere: hazard of flooding.
Severe: hagard of flooding.
Moderate: seasonal high water table; some-

what poorly drained,

Moderate: seasonal high water table; some-
what poorly drained; clayey; subject to
cracking on drying; sticky when wet.

Moderate: seasonal high water table; some-
what poorly drained; clayey; subject to
cracking on drying; sticky when wet.

Severe: sand and gravel within depth of

5 feet or less; seasonal high water table.

hazard of free leachate flow to
sandy soil subject to

Bevere:
ground water;
blowing.

Severe: hazard of free leachate flow to
ground water,

Savere: seazonal high water table; subject
to ponding; poorly drained.

Severe: high water table; organic soil;
unstable,

Severe: organic soil; unstable.

Severe: hazard of free leachate flow to

ground water; subject to soil blowing.

Severe: hazard to free leachate ﬂnw to
ground water; subject to soil blowing.

Severe: slopes; hazard of free leachate flow
to ground water; subject to s0il blowing,

Moderate: seasonal high water table; some-
what poorly drained.

Moderate: seasonal high water table; some-
what poorly drained.

Moderate: scasonal high water table; some-
what poorly drained; clayey materials;
subject to cracking upon drying; sticky
when wet.

Severe: sand and gravel within depth of 5
feet; hazard of free leachate flow to ground
water.
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TagsLy 6. —Limitations of the soils for

Mapping units

Homesites

Septic tank abzsorption fields

Dowagiae loam. .. ..

Edwards muek - - _________ ... __

Fox sandy loam, 0 to 2 pereent slopes_.._.._

Fox sandy loam, 2 to 6 pereent slopes______

Fox sandy loam, 6 to 12 percent slopes,
eroded.

Gilford sandy loam _ _ . _________

Gilford mucky sandy loam________________

Gravel pit:
Properties variable. Onsite investiga-
tion necessary.

Haskinsg loam, 0 to 2 pereent slopes__.. .. __

Haskins loam, 2 to 4 percent slopes_ ____.___

Homer loam ... . . . . . -

Linwooed muek - ...

Made land:
Propertiss variable. Onsite Investiga-
tion necessary.

Marsh:
Properties variable. Onsite investiga-
tion necessary.

Maumee loamy finesand_________________

Metea, loamy linc sand, 0 to 6 percent
slopes.

Metea loamy fine sand, 68 to 12 percent
slopes.

See footnotes ut end of table.

Slight - oo

Severe: very poorly drained; high water
table; unstable.

Slight_ .. oo .
Slight_ oo
Moderate: slopes_._____ S ——
Severe: seasonal high water table; very

poorly drained.

Severe: seasonal high water table; very
poorly drained; organic surface layer.

Moderate for homes without basements,
severe for homes with basements: sea-
sonal high water table; somewhat poorly
drained.

Maoderate for homes without basements,
severe for homes with basements: sea-
sonal high water table; somewhat poorly
drained.

Moderate for homes without basements,
severe for homes with basemcents: sea-
sonal high water table; somewhat poorly
drained.

Severe: high water table; unstable; very
poorly drained; high compressibility.

Severs: high water table; very poorly
drained.

SR
Moderate: slopes_ . o _..-

Severe: high water table; underlying marl
has slow permeahility.

Slight to severe: slopes; some hagard of
palluting shallow wells nearby.

Scvere: seasonal high water table; very
poorly drained.

Severe: seasonal high water tahle; very
poorly drained.

Severe: seasonal high water table_________
Severc: seasonal high water table_________
Severe: scasonal high water table; mod-

erately slow permesability,

Severe: high water table; very poorly

drained; unstable.

Severe: high water table; very poorly

drained.

Moaoderate: slopes__ .. ______.__
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Loeal roads and strects

Sewage lagoons

Severe: high water table; poor stability;
difficult to compact,

Blght__ . __ L. __
Slhight_ . .. ..
Severe: slopes._ . _______________
Severe: seasonal high water table; rela-

tively high organic-matter content.

Severe: seasonal high water tahle; organie
surface layer; very poorly drained.

Moderate: seasonal high water table;
somewhat poorly drained.

Moderate: seasonal high water table;
aomewhat poorly drained.

Moderate: seasonal high waler table;
somewbat poorly drained.

Severe; high water table; high compres-
sibility In upper layers; very poorly
drained.

Severgz: high water table; very poorly
drained; relatively high organie-matter
content in surface layer.

Sanitary land fill ! {trench method)

Severe: moderate permeahility; loose sand
and gravel within depth of 5 feet.

Severe: high organic-matter content; high
water table subject to ponding.

Severe: less than 4 feet to loose sand and
gravel,

Severe: less than 4 feet to loose sand and
gravel.

Severe: less than 4 feet to loose sand and
gravel.

Severe: moderately rapid permeability;

seasonal high water table; less than 4
feet to loose sand and gravel.

%Sevcre: moderately rapid permeability;
seasonal high water table; less than 4
feet to loose sand and gravel.

Moderate: moderate permeability in upper
2 to 3 feet; seasonal high water table.

Moderate: moderate permeability in upper
2 to 3 feet; seasonal high water table.

Severe: less than 4 feet to loose sand and
gravel.
Severe:  high organic-matter content; very

poorly drained; high water table.

Severe: rapid permeability; high water
table.

Severe: rapid permcahility in upper 2 to
3 feet,

SBevere: glopes; rapid permeability in upper

2 to 3 feet.

Severe: sand and gravel within depth of 5
feet; hazard of free leachate flow to ground
water.

Severe: high water table; subject to ponding,

Severe: less than 4 feet to loose sand and
gravel; hazard of free leachate flow to
ground water.

Severe: less than 4 feet to loose sand and
gravel; hagard of frec leachate flow to
ground water.

Severe: less than 4 feet to loose sand and
gravel, hazard of free leachate flow to
ground water.

Severe: seasonal high water table;less than
4 feet to loose sand and gravel

Severe: seasonal high water table; less than
4 feet to loose sand and gravel

Moderate: seasonal high water table; some-

what poorly drained.

Moderate: seasonal high water table; some-
what poorly drained.

Severe: less than 4 feet to loose sand and
gravel,

Severe: high water table; very poorly
drained.

Severe: rapid permeability; high water
table. _

Slight,

Moderate: slopes.
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TasLe 6.—Limitations of the soils for

Mapping units Homesites Beptic tank absorption fields
Miami loam, 2 to 6 percent slopes, eroded__| Slight_________. . . ... Moderate: maoderate Lo moderately slow
permeability.
Miami loam, 6 to 12 percent slopes, eroded.| Moderate: slopes_____________________._ Moderate: moderate to moderately slow
permeability.
Miami loam, 12 to 18 pereent slopes, | Moderate: slopes...... . ____.___ Severe: slopes; moderately slow perme-
ernded. ability.
Miami clay loam, 6 to 12 percent slopes, | Moderate: slopes_ o ________._.____. Severe: slopes; moderately slow perme-
severely eroded. ability; present surface layer is material
from the subsoil.
Miami clay loam, 12 to 18 percent slopes, | Moderate: slopes . ... ... Severe: slopes; moderately slow perme-
geverely eroded. ability; prescnt surface layer is material
from the subsoil.
Oshtemo loamy sand, 0 to 2 percent slopes. ] Slight__.________ . ____________ Blight: some hazard of polluting shallow
wells nearby.
Oshtemo loamy sand, 2 to 6 percent slopes__| Slight_____ .- Slight: some hazard of polluting shallow
wells nearby.
Oshtemo loamy sand, 6 to 12 percent slopes. | Moderate: slopes___ o ... _____ Slight to severe: slopes; some hazard of
polluting shallow wells nearby,
Oshtemo loamy sand, 12 to 18 percent | Moderate: slopes.___ . .. ... .____ Bevere: slopes; some hazard of polluting
slopes. shallow wells nearby.
Oshtemo loamy sand, 18 to 25 percent | Severe: slopes____________ . ____._______ Severe: slopes; some hazard of polluting
slopes. shallow wells nearby.
Pewamo silty clay loam . _________________ Severe: seasonal high water table; poorly | SBevere: slow permeability; seasonal high
drained, water table,
Plainficld fine sand, 0 to 2 percent slopes_.__| Slight_____ __| Blight: some hazard of polluting shallow
wells  nearby.
Plainfield fine sand, 2 to 6 percent slopes____| Slight________________________________.. Slight: some hazard of polluting shallow
wells nearby.
Plainfield fine sand, 6 to 12 percent slopes.__| Slight___________________________.._____ Slight to severe: slopes; some hazard of
polhuting shallow wells nearby.
Rawson loam, 0 to 2 percent slopes__ __ .. __ Blighte o e Severe: slow permeability .. . . _.
Rawson loam, 2 to 6 percent slopes_ . ______ Blight___ . e - Severe:  slow permeability_ ______________
Rawson loam, 6 to 12 percent slopes, croded | Moderate: slopes . I Severe:  slopes;slow permeability_.._._____
Rensselaer silt loam.______________._.___. Severe: high water table; poorly drained _ .| Severe: moderately slow  permeability;
high water table.
Riddles sandy loam, ¢ te 2 pereent slopes._ _| Blight__ ___ . - Slight_ . ____
Riddles sandy loam, 2 to 6 percent slopes | SHght . . . L ______ Bhght_ ..
Riddles sandy loam, 6 to 12 percent slopes_.| Moderate: slopes.._. ... _________ . Blight to severe: slopes_. . ____________
Riddles sandy loam, 12 to 18 percent slopes, | Moderate: slopes___ .. ___._._.. Severe: slopes. o .____

eroded.
Ser: [aotnotes at end of table,
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Local roads and strects

Sewage lagoons

Sanitary land fill 1 (trench method)

Moderate: slopes____._________________
Severe: slopes. _______________.______
Severe: slopes.________ .. ________.
Severc: slopes_._ .. ___________._
Severe: slopes_ . ___________.___________
Shght_ _ .
Moderate: slopes._____________________
Bevere: slopes________._________________
Bevere: slopes___ . ________________ ___
Severe: slopes. __________ . _________
Bevere: seasonal high water table: highly
plastie,

Slight_ - ...
Slight_ ... ___.
Severe: slopes___________________..____
Slight______ ...
Moderate: slopes_________._____________
Moderate: slopes_ .__._____________..__
Bevere: high water table; poorly drained._

Slight_ . __.
Moderate: slopes_ __.__________________
Severe: slopes._.______________________
SBevere: slopes.________________________

Moderate: slopes

________________________

Moderate:

Bevere: slopes________________________..

Moderate: slopes._.__ . ___________._____

Severe:

slopes________________________.__

Severc: loose sand and gravel within depth
of 5 feet.

Bovere: loose sand and gravel within depth
of 5 feet.
Severe: slopes; loose sand and gravel with-

in depth of 5 feet.

Severe: slopes; loose

sand and gravel
within depth of 5 feet.

Severe: slopes; loose sand and gravel
within depth of 5 feet.

Moderate: seasonal high water table; sub-
ject Lo ponding,

Severe: rapid permeability; very porous,
does not hold water.

Severe: rapid permeability; very porous,
does not hold water,

Severe: rapid permeability; very porous,
does not hold water; slopes.

Blight_________ ..
Moderate: slopes._.___________________
Moderate: slopes____________. S
Severe: high water table; less than 4 feet

to silt and sand; does not hold water.
Moderate: moderate permeability.
Meoderate: slopes; moderate permeahility__
Maderate: slopes; moderate permeability.__

Bevere: slopes; moderate permeability - _ _ _

Slight.

Mederate: slopes.

Severe: slopes.

Modcrate:  slopes.

Severe: glopes,

Severe: moderately rapid permeability;

loose sand and gravel within depth of &
feet.

Severe: moderately rapid permeability;
llcoose sand and gravel within depth of 5
eet,

Severe! moderately rapid permeability ;
loose sand and gravel within depth of 5
feet.

Severe: moderately rapid permeahbility;
loose sand and gravel within depth of 5
feet.

Severc: moderately rapid permeability;
loose sand and gravel within depth of 5
feet; slopes.

Moderate: poorly drained; seasonal high
water table; clayey; material difficult to
work when wet.

Bevere: rapid permeability; subject to sail
blowing.

Slight.

Bevere: slopes; rapid permeability.

Blight.

Slight.

Moderate: slapes.

Severe: high water table; less than 4 feet

to silt and sand.

Slight.

Slight.

Moderate: slopes.
Severe; slopes.
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TABLE 6.—Limitations of the soils for

Mapping units Homesites Septic tank absorption fields
Riddles sandy loam, 18 to 25 percent slopes, | Severe: slopes__ .. Revere: slopes______________________ e
eroded.

Riddles loam, 0 to 2 percent slopes.__._____ Blight e e Slight._ L a______

Riddles loam, 2 to 6 pereent slopes, eroded__ _{ Slight ... ______ Slight ..o .

TRiddles loam, 6 to 12 percent slopes, croded. .t Moderate: slopes... ... ... Slight to severe: slopes_________________.

Sebewa loam____. . . ____________ Severe: seasonal high water table; poorly | Severe: moderately slow permeability; sea-
drained. sonal high water table.

Shoals loam 2 oo Severe: haszard of flooding__ .. ___________ Bevere: hazard of flooding . . ___________.

Tawas muek_ . oo Severe: high water table; unstable; very | Severc: high water table; very poorly
poorly drained; high eompressibility- drained. -

Tawas muck, drained __ __________________ Severe: upper | to 4 feet is organic mate- | Severe: wupper 1 to 4 feet is organic mate-

Tedrow loamy sand_ .. ________________.

Tyner loamy sand, 0 to 2 perecnt slopes_ ...

Tyner loamy sand, 2 to 6 percent slopes_ ___

Tyner loamy sand, 6 to 12 percent slopes_ __

Volinia foam _ _ . __

Wallkill silt loam_ _ _____ ... .___

Washtenaw silt loam___ _ _______________

Whitaker loam _ ________ _________ao__

rial; unstable; high compressibility.

Moderate for homes without basements,
severe for homes with basements: sea-
sonal high water table; somewhat poorly
drained.

Slight o
Slight . e aan
Moderate: slopes .. _____ .
Slight__ e
Severe: underlying organic material very

unstable; very poorly drained.

Severe:
ing.

poorly drained; subject to pond-

Moderate for homes without basements,
severe for homes with basements: sea-
sonal high water table; somewhat poorly
drained.

rial; unstable,

Severe: seasonal high water table; some
hazard of polluting shallow wells nearby;
rapid permeahility.

Slight: some hazard of polluting shallow
wells nearby.

Slight: some hazard of polluting shallow
wells nearby.

Slight to severe: slopes; some hazard of
polluting shallow wells nearby.

Severe: seasonal high water table; under-
lying organic material very unstable.

Severe: seasonal high water table; subject
to ponding,
Severe: seasonal high water table.________

1 Ongite studies of the underlying strata, the water table, and the hazards of aquifer pollution and drainage into ground water need
to be made for land fills deeper than 5 or 6 feet.
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Loeal roads and streets

Bewage lagoans

Sanitary land fill 1 (treneh method)

Severe: slopes____ . __ . ___._..____

Blight .. __.

Shight_ oo ...

Severe: slopes_. ___.__... . ___.___.__

Severe: seasonal high water table; poorly
drained.

Severe: hazard of flooding. _____________
Severe: high water table; very poorly
drained; unstable; high compressibility.

Severe: upper 1 to 4 feet is organic mate-
rial; unstable.

Moderate: seasonal high water table;
somewhat poorly drained; low com-
pressibility.

Slight o - oo .

Rlight. . __ . ..

Severe: slopes__ . ___ . ____________.

Sught_ o ..

Severe: very poorly drained; underlying

organie material very unstable.

Severe: poorly drained; seasonal high

water table.

Moderate: seasonal high water table;
somewhat poorly drained.

Severe: slopes; moderate permeability___ __

Moderate: moderate permeability_______.

Moderate: moderate permeability . _____

Moderate: slopes; moderate permeability _

Severe: seasonal high water table; less
than 4 feet to loose sand and gravel; does
not hold water.

Severe: hazard of flooding__________..___.

Bevere: high organic-matter content; high
water table; subject to ponding.

Bevere: high organiec-matter content In
upper 1 to 4 feet.

Severe: rapid permeahility; very porous,
does not hold water,

Bevere: rapid permeability; loose sand
and gravel within depth of 5 feet.

Severe: rapid permeability; loose sand and
gravel within depth of 3 feet.

SBevere:  rapid permeability ; loose sand and
gravel within depth of 5 feet.

Severe: loose sand and gravel within depth
of 5 feet,
Severe: seasonal high water table; subject

to ponding; underlain by organic mate-
rial.

Moderate: seasonal high water table; sub-
ject to ponding.

Bevere:  underlying material at depth of 4
to H feet has moderately rapid permeahil=
ity

Severe; slopes.

Slight.

Skight.

Modcrate: slopes.

Severe: seasonal high water table: less

than 4 feet to loose sand and gravel.

Severc: hazard of flooding.

Severe: high water table; lacks suitable
material for cover; underlying sand is
rapidly permeable.

Bevere: lacks suitable material for cover;
underlying sand is rapidly permeable.

Severe: rapid permeability; scasonal high
water table.

Severe: rapld permeability; loose sand and
gravel within depth of 5 feet.

Severe: rapid permeability; loose sand and
gravel within depth of 5 feet.

Severe: rapid permeability; loose sand and
gravel within depth of 5 feet.

SBevere: loose sand and gravel within depth
of 5 feet.
Severe: seasonal high water table; very

poorly drained; underlain by organic ma-
terial.

Severe: seasonal high water table; subject
to ponding; poorly drained.

Bevere: seasonal hiph water table; some-
what poorly drained; underlying strata
have moderately rapid permeability.

2 SBome degree of flooding nearly every vear. Flooding onee in 5 to 10 years constitutes a severe limitation.



74

Because routine soil survey investigations are normally
confined to a depth of about 5 or 6 feet and many land-fill
operations use trenches as deep as 15 feet, there 18 a need
for a geologic investigation of the area to determine the
potential for pollution of ground water, as well as to ob-
tain data for the design of the land fill. This soil survey
is a valuable tool in selecting potential sites and for de-
termining where additional investigations appear sar-
ranted.

Borrow pits, Gravel pit, Made land, and Marsh are
not rated in Tle properties of these mapping
units areso variable that an onsite investigation is neces-
sary to determine the degree of limitation that exists for
town and country planning,

Use of the Soils for Woodland ®

Most of the valuable timber-producing areas in Elk-
hart County have been cleared and are used for farming.
The remaining wooded areas arve relatively small in size
and are scattered throughout the county. The rougher
topography of the sandy soils and areas of wet, un-
drained soils now support most of the remaining tree
cover,

If the native vegetation is removed from the sandy and
mucky soils and intensive land use is attempted, soil
blowing bhecomes a serious hazard. The retention of native
vegetation, or the planting of suitable trees or shrubs,
helps to protect these soils from soil blowing.

Windbreaks of trees and shrubs are very suitable for
the control of soll blowing, These are long belts of trees
or shrubs that protect farmstends, orchards, feedlots, and
crop fields from the foree of wind. They slow the speed of
the wind and lessen soil blowing to the leeward for a
distance equal to about twenty times the heights of plants
in the windbreal.

Field windbreaks normally are single-row plantings of
trees and shrubs in a north-south direction to give maxi-
mum_ protection from prevailing winds, This type of
windbreak should be established on a spacing interval of
40 rods or less, dependent npon the type of crop grown
and the erodibility of the soil. On many farms the wind-
breaks could be planted adjacent to norvth-south property
lines or field divisions or on the leeward side of drainage
ditches.

Farmstead windbreaks should have a minimum of three
rows of plants and be located on the north and west sides
of building areas or feedlots. This type of windhreak is
designed to provide wind protection, control snow deposi-
tion, add beanty, supply food and cover for wildlife, and
supply shelter for livestock.

Suitable plants for use in windbreaks on muck soils
are American arborvitae. Norway spruce, white pine,
medium purple willow, tall purple willow, amur honey-
suckle, and multiflora rose. Suitable plants for use in
windbreaks on sandy soils are white pine, red pine, jack
pine, forsythia, autumn-olive, and common lilac.

Table 7 [lists the soils that are suitable for tree and
shrub plantings for landscaping of building sites, recrea-
tion areas, homestead windbreaks, screcning unsightly

“By‘ Joux . HoLwaark, woodland congervationist, Soil Con-
gervation Service.
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sites, general neighborhood beautification, erosion con-
trol, and creating wildlife food and cover areas.

Trees and shrubs of different species vary widely in
their suitability for different soils and site conditions.
The soils are placed in groups based mainly on wetness
characteristics and available moisture capacity. Each of
the soils in a particular group is similar in suitability for
tree and shrub plantings. For more detailed information
about the soils in cach group, refer to the sections “De-
scriptions of the Soils™ and “Capability Grouping.”

In addition to the soils and the trees and shrubs suitable
for plantings, [table 7|lists some characteristics of the
various species. These suggested plants should be con-
sidered as making up only a partial list of trees and
shrubs that are suitable for the soils in the county. Many
of the shrubs listed serve dual purposes.

Borrow pits, Gravel pit, Made land, and Marsh were
excluded from The properties of these mapping
units are so variabJe that an onsite investigation is neces-
sary to determine the suitability of a particular shrub or
tree.

Use of the Soils for Wildlife

The wide range of soil and moisture in Elkhart County
provides a high potential for managing the land to in-
erease and maintain various kinds of wildlife.

The principal factor affecting the wildlife species and
population in the county is the availability of suitable
habitat. Because soil is a vital key in the production of
food and cover for wildlife, its suitability for providing
these items is discussed in this section. The land types Bor-

row pits. Gravel pit, Made land, and Marsh are not listed
In Eable 3 each soil in the county is rated well suited,

suited, poorly suited, ov unsuited according to its suita-
bility for three kinds of wildlife. The ratings are based
on the suitability of the soils for the habitat elements es-
sential to the birds and mammals that make up each
kind of wildlife.

The following paragraphs discuss the kinds of wildlife
in the county, list the clements of habitat used in rating
the soils, and define the snitability ratings.

Openland wildlife consists of birds and mammals that
normally frequent cropland, pastures, and hayland over-
grown with herbaceous upland plants and shrubs. Ex-
amples of openland wildlife are rabbit, fox, meadowlark,
skunk, quail, and pheasant. Elements of wildlife habitat
used in rating the soils for openland wildlife are grain
and seed crops, grasses and legumes, wild herbaceous up-
land plants, and hardwoeod woodland plants.

Woodland wildlife consists of mammals and birds that
frequent areas of hardwood and coniferous trees, shrubs,
or a combination of this vegetation. Fxamples of wood-
Jand wildlife are squirrel, deer, raccoon, woodchuck,
woodpecker, and nuthatch. Elements of wildlife habitat
used in rating the soils for this kind of wildlife are
grasses and legumes, wild herbaceous upland plants,
hardwood woodland plants, and coniferous woodland
lants.

Wetland wildlife consists of mammals, birds, and rep-
tiles that frequent wet areas, such as ponds, marshes, and
swamps. Iixamples of wetland wildlife are muskrats,
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ducks, geese, frops, kinghishers, and hevon. Elements of
wildlife habitat nsed in rating soils for this kind of wild-

life are wetland food and cover plants, shallow water de-
velopments, excavated ponds[ {(Hg. 311 and grain and

send crops.

In[table 5] the ratings of suitability for such kind of
wildliTe indiente the soils where habitnt ean be managed
most practicnlly and where wildlife is most likely to hw
successinlly.

A rating of well suited means that habitat generally is
easily creatod, improved, and maintained, There are Tew
soil limtations that affeer e L,

A rating of suited indieates that it s feasible to ereate

a habitat on this soil but cortain limitations must be cor-
rected. Management practices arc required to overcome
the deficiencies.
A rating of poorly suifed indicates that the soils have
serious limitations to use that need to be recognized and
overcome. Use tends to be questionable because the Iimi-
tations are difficult to overcome.

A rating of unsuifed indicates that extreme measures
nre needed to overeome the soil limitations: use is unde-
sirable or impractical.

Borrow pits, Gravel pit, Made land, and Marsh ave px-
cluded from table & The propertics of these mapping
units are so varinble that an onsite investigation is necoes-
sary to determine the degree of limitation that exists.

Recreation

Ontdoor recrention is already a major part of Ameri-
ean life and can be expected to inerease greatly by the
year 2000, For this reason, it should be an integrenl ele-
ment in loeal Jand use planning (2). '

Experience and activity in tﬁn open pountey are nn im-
portant part of our way of life, not only for inspiration
and enjoyment, but also ag 8 souree of lvelihood. Tn the
past, public lands were considered the major supplier;
however, more recently private development has also been
recognized as a major supplier of the ontdoor recreation
that is so in demand,

Figure 21.—Excavated pond being develeped in Tawas muck for
wildlife habitat.

Clampetition Tor ruen] space prows with an ineresse in
population, o higher standard of Tiving, improved #e-
eess, nnd more leisure time. Building sites, highways,
farming, and similar uses of soils commaonly relegate
vecrebion to hose areas that ave less desivable for ofher
uses. The wide range of activity and the seasonal aspects
of recreation make possible the use of many kinds of soil
conditions.

The wooded shorelines along major streams, as well as
areas on bottom land cut by meandering streams, lend
themselves to recreational and wildlife uses. Some areas
would serve as natural outdoor laboratories for educa-
tionnl nnd seientific purposes.

Inftable 9 J(p. 84) the soils in this county are rated ac-
eoreing To their limitntions affecting six kinds of recrea-
tional facilities. These are cottages and utility buildings;
tent and camp trailer sites; pienie areas, parks, and ex-
tensive play aveas; Elﬁ.rgmmufﬂ. pthletic fields, and in-
tensive play areas; bridle paths and nature and hiking
trails; and golf fairways,

The soils are not rated for septic tank flter fields for
sewage digposnl. See|table 6] in the seetion *Town and
Country Planning® for this information,

The ratings used in Ealle 9 nre ]l‘n'm'lir.'i.'inn!-; of the ba-
havior of specific kinds of soil. They ave based on soil
characteristics and do not include other factors that may
be important, A vating of sligfit menns that there are few
ar no limitations that affect design or management, A
riting of yedarate menns that the facility can be created,
improved or maintained, but the Timitations need to be
recngnized and overeome by corrveet planning, good man-
agement, and enreful degipn. A rating of severe means
that use is questionnble, and eareful degign and above-
LVernEe management wre l'{'.t|11ir|?.d.

I the paragraphs that follow, ench recrentionnl use is
defined and the properties important in rating the limi-
tations for sueh purposes are given, The information can
b usel, along with table § and with information in other
parts of the survey. as a guide in planning the use of the
shils for recreation. Before beginning any constrietion
projects, lowever, an investigation should be made at the
site being considered.

Cottages and utility buildings—These are seasonal or
year-round cottages. washrooms und bathrooms, pienie
shelters, nnd service buildings, Properties considersd are
wetness, hazurd of flooding, slope. rockiness, stoniness,
and depth to hord bedrock. Also considered are suita-
bility for septic tank filter fields. shrink-swell potential,
frost potential, hillside slippage, presence of loose sand,
and bearing eapueity. Suitabihty of the soils for support-
ing vegetation, and whether basements and nndergronnd
utilities are planned, should be considersd in the final
eviluation,

Tent and camp teailer sitea—These are wreas used for
pitching tents, for parking enmping trailevs, and for the
peeompanying activities of outdoor living., The sites re-
Uit {'rrﬂr- prepavition, but they should hn.w nress suit-
uhle for unsurfaced parking lots for cars and camping
trailers. They should be alile to withstand henvy treaffie by
poople, horses, and vehicles. Propertics considered aro
wetness, Laznrd of fAooding, permeability, slope, texture
of the surface goil, amonnt of conrse frapments, stoniness,
and rockiness. Suitability of soils for supporting vegeta-
ton shonld be considaered in the finnl evaluation,
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TaBLE 7.—Shrub and tree

[Dashes indicate speecies not

Ciroup and map symbols

Plants

Suitable for—

Screen plantings

Ornamental or
shade trees

Group 1: Bw, Ca, Cd, Ed, Gf, Gm, Lm, Mm, Pe, Re, Se,
Ta, Td, Wa, Wh,

Group 2:
HaB, He, Sh, Te, Wk

Group 3: Ad, Do, FoA, FoB, FoC2, MnB, MnC,
MoB2, MoC2, McD2, MrC3, MrD3, RaA, RaB,
RaC?2, RsA, RsB, RsC, RsD2, RsE2, RtA, RtB2,
RtC2, Vo,

Group 4 Bu, Bv, ChA, ChB, ChC, Dk, OsA, QsB,
0sC, 0sD, OsE, PIA, PIB, PIC, TyA, TyB, TyC.

Am, Au, BIA, BIB2, Br, CrA, CrB, De, HaA,

American arborvitae _________
Black spruec________._ .
European lareh_____________ ...
Medium and tall purple willow__
Red osier dogwaod
Gray dogwood _ . _____._____
Sitky dogwood_ ___________..__
Multiflora rose. _______ .. _____.
Amur honeysuckle_____________
Winterberry_ . ... _______
Elderberry . oo e
White pine_____ ... ____
Norway spruee_______ .. ____..._

White pine_ - . . ________.____
White spruce_ - . ___________
Norway apruce. .. ______
Canadian hemloek_____________
Syeamore_______ .. .o _______
White bireh_____..______._____
Yew (varietles) . _______._..
Highbush granberry______._ .
Autumn-alive. .. _____________
Amur honevsuekle. ___________
Tartarian hoveysuckle ________
Spiecbush.. ... . ______
Mountain-ash____ . ______..____

White pine. . _________________
Red pine.___ . ____________..
Norway spruce_ .. ____.______
Northern pin oak. . ____________
Black gum..__ . ____________
Hazelnut (flbert) .. _______
Indigobush. . ________
Blackhaw viburnum._.___ ... __
Staghorn sumae_ _____.________
Serviceberry_ _______._________
Wildplum . __________________
Amur honeysuekle. ____________
Manchu cherry___.____________
Nannyberry-viburnum . ________
Fastern wahoo . . _________
Wayfaringtree_._ . ____.______

Red pine. . _______________
Jackpine_____________________
Austrian pine_ . _______________
White pine__ . __________
Silver buffaloberry_____________
Indigobush- - ... ___________
American hazlenut.____________
Red-fruited chokeberrv.__.__.__
Forsythia______ .. _______.__.__
Russian-olive____ .. _____.___.
Staghorn sumace___ . ___________
Smogth sumae_ .. ___._______
Fragrant sumae. .. _______.__
French tamarix. . __ .. ... __
Widplemm______.______ . _____
Sweetfern_ __ . ___

Suitable_ o ________
Suitable______.______

Suitable_____.____._
Suitable. . ________
Suitable____________

Suitable____________
Suitable____________

Buitable____________
Suitable.___________
Suitable__ _________.
Suitable_ ___________
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planting guide
recommended for this use]
Suitable for—continyed )
Height at Plant tolerant to
maturity sun or shade Remarks
Wildlife food and Planting in road cuts
cOVer and erosion areas
Feel

________________________________________ 20-30 Sun._______________| Evergreen.
________________________________________ 50—60 Both_______________| Evergreen; branches droop.
O 60-90 San. L _____ Sheds needles in fall.
________________________________________ 10-20 Bun-._.__._.____.._| Tstablish by cutting.

SBuitable__ ________ .} _____________ . ___ 6-10 Both __ .. _______ Gaoed border and wildlife food plant.

Suitable. ... . Switable. __________ 48 Bun... . Good border and wildlife food plant.

Suitable. - _________ Suitable  ______ 6-12 Both_____. . ____ Goad horder and wildlife food plant,

Suitable. ___________ Suitable_________.__ 6-10 | Bwn_______________. May spread into nonmanaged areas,

Buitable. ... ___{._____ o ________. 8-16 Both____________..__ Very attractive; heavy crop of fruit.

Suwitable________ | ___________________ 6-8 Both ___._.. . Red fruit in winter.

Suitable_ ___________ Suitable____________ 510 Sun_______________ Heavy erop of fruit.
________________________________________ 100-120 | Sun___._.__________| Tolerates partial shade; evergreen.
________________________________________ 60-R0 Both._____________} Short needles; evergreen.
________________________________________ 100-200 | Bun._______________| Tolerates partial shade; evergreen.
_________________________________________ 60-70 Both_ ____..__..____| Excellent specimen tree; evergrecn.
______________ T 60-R0 Both_______________| Bhort needles; evergreen.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 80-100 | Shade___________._.{ Very good for shaping into hedges.
____________________ Suitable____________ 90-100¢ | Sun___________.____1 Bark attractive in winter.
________________________________________ 30-40 Sun._______________| Yery goad for planting in elumps.
______________________________________ — 10-15 Both_____.___..._____| Responds well to shearing,

Suitable__ o _________ Suitable___ .. _____. 6-10 Both.._____________ Holds red fruit into winter.

Suitable. - .. ... _ Suitable____________ 6-10 Sun__ . ____.__ Wildlife food; attracts songbirds.

Suitable_ ___________ Suitable_ __________ 816 Both_______________ Wildlife food; atiracts songbirds,

Suitable. - _ _......__ Suitable____________ 8-12 Both_________ . _____ Wildlife food; attraets songbirds.

Suitable_ - _________. Buitable____________ 8-10 Shade______ el Spicy odor in leaves and fruit.

Suaitable_ .. _________| _________ . 20-30 Sun______________. Orange to red fruit.
________________________________________ 100-120 | Bun.

____________________ Suitable____________ 70-%0 Bun._ ______________| Evergreen; long needles.
________________________________________ 6080 Both,

Suitable_ . ___ . _____|___ . ____.__. 70-80 Sun________________ Searlet color in fall.

Suitable - __________|__________ I 50-60 Both_.._______.____| Red colorin fall.

Suitable .. ____._.___ Suitable____________ 6-8 Sun_.__ .. ___._____ Produces edible nuts.
____________________ Snitable. .__________ 8-12 Both______.____.___.| Good erosion control plant.

Suitable_____.______ Suitable . __________ 12-16 Both_______________ White flowers; purple fruit; thicket forming.

Suitable_ . .. _____.__ Suitable____________ 1520 Both___ ___________ Spreads from root suckers,

Suitable . - _ .. ___| _______ [ 15-20 Both_______________ Early white blooms.

Buitable. - __________ Buitable____.____.___ 10-15 | Both_._ . _ _ _ _ _| Thicket forming.

Suitable____________|__________ R, 8-16 Both.

Suitable. . __ . ____|____________________ 10-15 Sun___ . _____ Showy specimen shrub.

Switable. . __________|________ ... 20-25 San____ ... Showy plant; stow growth.

Suitable_ . __________|____________ I 8-10 Sun. oo . Searlet color in fall.

Suitable______ ___ | _____ ___ .. 6-12 Sun__._____. I Flowers and fruits heavily.

______ fecmeeeece—_ .| Buitable____________ 70-80 Sun,

__________ o] Suitable ___________ 50-60 Sun._________.______| Abundancc of cones; evergreen.
____________________ Suitable_ ___________ 50-60 Bun________________| Btiff needled; evergreen.

_________ N VRS 100120 ¢} Sun__.________.____| Notsuitable where erosion is active.

Suitable_ _________ _-| Suitable_________.__ 8-10 Sun.._._ .. _._.__._ Silver-colored leaves,
______________ oo Suitable.___________ 8-12 Both,

Suitable. _ .. ________ Suitable____________ 6-8 Sun,

SBuitable . . _______ Suitable____________ 6-8 SUn . Holds fruit well into winter.
____________________ Suitable..____.______ 8-10 | Sun._______________| Yellow flowers.

Suwitable____________|__________ I 15-20 Sun___ . ____ Silver leaves.

Suitable____________ Suitable.____.______. 10-15 Sun___ o __________ Sprouts from roots.

Suitable_ _____ eee__| Suitable_.__________ 10-15 Sun__ ... _____ __| Retains fruit well.

Buitable____ _ . __ Suitable____________ 4-8 Sun...____ S Dark-green leaves, red fruit.
____________________ Suitable____________ 8-10 [ Sun________________ | Red coverin fall.

Suitable . _________ Suitable___________. 10-15 Both_ _____ . _.__.__ Thicket forming.
____________________ Suitable__.__________ 3-5 Sun____.__.___._._..| Spreads by root sprouts.
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TaBLE 8.—Soil limitations for producing habitat for three magor kinds of wildlife

Soil series and map symbols

Openland wildlife

Woodland wildlife

Wetland wildlife

Alluvial land:  Ad, Am__.______

Aubbeenaubbee:

Blount: B{A, BIB2 _____ . ____.

BIA, BIB2

Bronson:

Brockston: Bw_______________

Carlisle: Ca, Cd._____________

Properties variable. Onsite in-

vestigations required.

Well suited . .. ___ ... __ . __

Well suited __________________.

Well suited___________________

Poorly suited:

available
moisture is limited; number
of snitable species is re-
stricted; production of food
generally is low, and vigar
of growth is limited.

Well suited_ __________________

Poorly suited in natural condi-

Poorly suited:

tion; well suited if adequately
drained: number of suitable
plant species is restricted;
vigor of growth is limited.

few plant
species are suited; vigor of
growth is limited.

Suited:

Suited:

Suited:

Poorly suited:

Suited:

Suited:

Properties variable. Onsite in-

vestigations required.

suitable for planting
many kinds of adapted
gragses and legumes; pro-
duces a vigorous growth of
many kinds of uncultivated
herbaceous upland plants and
hardwood woody plants; fast
growth of conifers results in
rapid eanopy closure.

suitable for planting
many kinds of adapted spe-
cies of grasses and legumes;
produees a vigorous growth
of many kinds of uncultivated
herbaceous upland plants and
hardweod woody plants; fast
growth of eonifers results in
rapid canopy closure.

suitable for planting
many kinds of adapted spe-
cies of grasses and legumes;
produces a vigorous growth

of many kinds of uncultivated
herbaceous upland plants and
hardwood woody plants; fast
growth of conifers results in
rapid canopy elosure.

available
moisture is limited; number
of suitable species is re-
stricted; production of food
generally is low, and vigor
af growth is limited; slight
limitation for conifers;
growth is slow, and this
delays canopy closure.

grass and legumes
require fertilizer, lime, and
renovation for good stands
and long life; slight limita-
tion for wild herbaceous
upland plants and hardwood
woodland plants; vigorous
growth of many kinds of
plants and food production
is dependable; moderate
limitation for coniferous
woodland plants; some
limitation of species.

Suited: soil conditions limit

the number of suitable
species; dependability of
food production of hardwood
woodland plants is some-
what limited; growth and
suitable species of conifers
are limited.

s01l conditions limit
the number of plant species
important to wildlife.

Properties variable. Onsife in-
vestigations required.

Poorly sulted: suitable for
continuous production of
grain and seed crops; moder-
ate limitations in construction
of shallow water impound-
ments; excavated pond
sites are somewhat difficult
to locate, and water supplies
are not dependable.

Suited: suitable for continuous
production of grain and seed
crops; moderate limitations
in' eonstruction of shallow
water impoundments; exca-
vated pond sites are some-
what difficult to locate, and
water supplies are not de-
pendable.

Suited: suitable for continuons
production of grain and seed
erops; moderate limitations in
construetion of shallow water
impoundments; excavated
pond sites are somewhat
difficult to locate, and water
supplies are not dependable.

Unsuited: wetland plants do
not survive; it is not feasible
to construct shallow water
developments or excavated
ponds; severe limitation for
grain and seed crops.

Unsuited: wetland plants
do not survive; it is not
feasible to construct shallow-
water developments or ex-
cavated ponds; moderate
hazard for grain and seed
crops because soil is some-
what droughty.

Well suited.

Well suited.
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TasLe 8.—Soil imitations for producing habitat for three magor kinds of wildlife—Continued

Soil series and map symbols Openland wildlife Woodland wildlife Wetland wildlife

Chelsea: ChA, ChB, ChC______ Poorly suited: available Paorly suited: available Unsuited: wetland plants do

molsture is limited; number moisture is limited; number not survive; it is not feasible
. of suitable species is re- of suitable speeies is re- to construct shallow water

stricted; production of feod stricted; produetion of food developments or excavated
generally is low, and vigor gencrally is low, and vigor ponds; severc limitation for
of grawth is limited. of growth is limited; slight grain and seed crops.

limitation for conifers;

growth is slow, delaying

canopy closure.

Crosby: CrA, CrB_o___._______ Well suited . __________________ Suited: suitable for planting Suited: suitable for continuous
many kinds of adapted production of grain and seed
species of grasses and erops; moderate limitations
legumes; produces a vigaraus in eonstruction of shallow
growth of many kinds of water impoundments; ex-
uncultivated herbaccous cavated pond sites are some-
upland plants and hardwood what difficult to loeate, and
woody plants; fast growth of water supplies are not
conifers results in rapid dependable.
eanopy closure.

DelRey: De__________.___ . _ C Well suited - ___________ Suited: suitable for planting Suited: suitable for continuocus

Dickinson: Dk

Dowagiac: Do

Edwards: Ed

Well suited . ________________

Well suited_.______ ___________

Poorly suited: few plant
species are suited; growth
vigor is limited.

manhy kinds of adapted
species of grasses and
legumes; produces a vigorous
growth of many kinds of
uncultivated herbaceous
upland plants; fast growth
of conifers results in rapid
canapy closure.

Buited: grass and legumes
require fertilizer, lime, and
renovation for good stands
and long life; slight limita-
tion for wild herbaceous
upland plants and hardwood
woodland plants; vigorous
growth of many kinds of
plants, and food production
is dependable; moderate limi-
tation for coniferous wood-
land plants; some limitation
of suitable species,

Suited: grass and legumes
require fertilizer, lime, and
renovation for good stands
and long life; slight limita-
tion for wild herbaceous up-
land plants and hardwood
woodland plants; vigorous
growth of many kinds of -
plants, and food production
is dependable; moderate
limitation for coniferous
woodland plants; some limi-
tation of suitable speeies.

Suited: soil eonditions limit
the number of species impor-
tant to wildlife.

TUnsuited:

production of grain and seed
craps; moderate limitations
in construction of shallow
water impoundments; ex-
cavated pond sites are some-
what difficult to locate, and
water supplies are not
dependable,

Unzuited: wetland plants

do not survive; it is nob
feasible to econstruct shallow
water development or
excavated ponds; moderate
hazard for grain and seed
crops heeause soil is some-
what droughty.

wetland plants do
not survive; it is not feasible
to construet shallow water
developments or excavated
ponds; moderate hazard for
grain and seed crops because
a0il i somewhat droughty.

Well suited.
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T'aBLE 8.—Soil limitations for producing habitat for three major kinds of wildlife—Continued

Soil series and map symbols

Fox: FoA, FoB, FoC2 ________

Gilford: Gf, Gm______________

Haskins: HaA, HaB.____.__.___

Linwood: Lm_o_____. .. _._.._.

Maumee:

Metea: MnB, MnC___.._______

Openland wildlife

Woodland wildlife

Wetland wildlife

Well suited_. . _ . __________

Poorly suited: the number,
kind, and growth vigor of
plant species are limited if
soil ig in natural condition;
limitation is slight if soil is
adequately drained.

Well suited_____ . _____________

Well suited . _________________

Poorly suited: few plant
species are suited; growth
vigor ia limited.

Poorly suited: number of
sultable plant species is re-
strieted; growth vigor is
limited.

Suited: available moisture is
somewhat limited; grass and
legumes require maintenance
for long-term stands.

Suited:

Suited:

Suited:

Suited: grass and legumes
require fertilizer, lime, and
renovation for good stands
and long life; slight lmita-
tion for wild herbaceous up-
land plants and hardwood
woodland plants; vigorous
growth of many species of
plants, and food production
is dependable; moderate
limitation for coniferous
woodland plants; some limi-
tation of suitable species.

Suited: soil conditions limit
the number of suitable
species; dependability of
food production of hardwood
woodland plants is gomewhat
limited; growth and suitable
species of conifers are
limited.

suitable for many
kinds of adapted species of
grazges and legumes; pro-
duces a vigorous growth of
many kinds of uncultivated
herbaceous upland plants
and hardwood woody plants;
fast growth of conifers re-
sults in rapid canopy closure.

suitable for many
kinds of adapted species of
grasses and legumes; pro-
duces a vigorous growth of
many kinds of uncultivated
herbaeeous upland plants
and hardwood woody plants;
fast growth of conifers results
in rapid canopy closure.

goil conditions limit
the number of plant species
important to wildlife.

Suited: soil conditions limit
the number of suitable plant
species; dependability of
food production of hardwood
woody plants is somewhat
limited; growth and suitable

species of conifers are limited.

Buited: grass and legumes
require fertilizer, lime, and
renovation for good stands
and long life; slight limita-
tion for wild herbaceous
upland plants and hardwood
woody plants; vigorous
growth of many species of
plants, and food production
is dependable; moderate
limitation for coniferous
woody plants; some limita-
tion of suitable species.

Unsuited: wetland plants do
not survive; it is not feasible
to construet shallow water
developments or excavated
ponds; moderate hazard for
grain and seed erops because
g0il is somewhat droughty.

Well suited.

Suited: suitable for a con-
tinous production of grain
and seed crops; moderate
limitations in construction
of shallow water impound-
ments; exeavated pond
sites are somewhat diffcult
to locate, and water supplies
are not dependable.

SBuited: suitable for continuous
production of grain and seed
crops; moderate limitations
in eonstruction of shallow
water impoundments; exca-
vated pond sites are some- -
what difficult to locate, and
water supplies are not
dependable. -

Well suited.

Well suited.

Unsuited: wetland plants do
not survive; construction of
shallow water developments
or excavated ponds is not
feasible.
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TanLE 8.~—Soil limitations for producing habitat for three mayor kinds of wildlife—Continued

Soil series and map symbols

Openland wildlife

Woodland wildlife

Wetland wildlife

rd

Miami: MoB2, MoC2, MoD2,
MrC3, MrD3,

Oshtemo: OsA, OsB, OsC,
OsD, OsE.

Pewamo: Pe_ .. __________

Plainfield:

Rawson:

HRensselaer: Re_______________

Riddles: RsA, RsB, RsC,
RsD2, RsE2, RtA, RtB2Z,
RtCz2.

PlA, PIB, PIC__._..

RaA, RaB, RaC2____

Well suited where slopes are
2 to 12 pereent.

Buited where slopes are 12 to 18
percent: hazard of erogion
if soil is used for cultivated
erops; slight limitations for
herbaceous plants or hard-
wood woody plants,

Well suited where slopes are
0 to 12 percent.

Suited where slopes are 12 to 25
percent: hazard of erosion
1f seil is used for cultivated
crops; light limitation for
herbaceous plants or hard-
wood woody plants.

Poarly suited in natural con-
dition; well suited if ade-~
quately drained: number
of suitable plant species is
restrieted; vigor of growth
is limited.

Poorly suited: available
maisture is limiled; number
of suitable species is
restricted; production of
food generally is low, and
vigor of growth is limited.

Well suited. .. ________________

Poorly suited in natural
condition; well suited if
adequately drained: the
number, kind, and vigor of
growth of plant species are
limited.

Well suited where slopes are
0 to 12 percent.

Moderate where slopes are
12 to 25 pereent: hazard
of erosion if soil is used
for grain and seed crops
or grasses and legumes;
slight limitations for
herbaceons plants or
hardwood woody plants.

Well suited where slopes are
2 to 12 percent.

Buited where slopes are 12 to 18
percent: hagard of erosion
if soil is used for grain and
seed crops; slight limitation
for eoniferous woody plants
because of rapid growth and
canopy closure.

Suited: grass and legumes
require fertilizer, lime, and
renovation for geod stands
and long life; slight limita-
tion for herbaceous upland
plants and hardwood woody
plants; vigorous growth of
many kinds of species of
plants, and food production
is dependable; moderate
limitation for coniferous
woodland plants; some
limitation of suitable species.

Suited: soil conditions limit
the number of guitable plant
species; dependability of
faod preoduction of hardwood
woody plants is somewhat
limited; growth and suitable
species of conifers are limited.

Poorly suited: available
moisture is limited; number
of suitable species is
restricted ; production of
food generally is low, and
vigor of growth is limited:
slight limitation for conifers;
growth is slow, delaying
canopy closure.

Well suited . _________________

Suited: soil conditions
limit the number of suitable
plant species; dependability
of food produetion of hard-
wood plants is somewhat
limited; growth and species
of conifers are limited.

Well suited where slopes are
0 ta 12 pereent.

Moderate where slopes are
12 to 25 percent: haszard
of erosion if used for
grain and secd crops or
grasses and legumes; slight
limitation for herbaceous
plants or hardwood woody
plants; severe limitation for
coniferous woody plants
hecausze of rapid growth and
canopy closure.

Unsuited:

TUnsuited:

wetland plants do
not survive; it is not feasible
to construct shallow water
developments or excavated
ponds; slight limitation for
grain and seed crops.

Unsuited: wetland plants do

not survive; it is not feasible
to construet shallow water
developments or excavated
ponds; moderate hazard for
grain and secd crops because
soil is somewhat droughty.

Well suiced.

Unsuited: wefland plants

do not aurvive; it is not
feazible to construct shallow
water development or
excavated ponds; severe
limitation for grain and seed
Crops.

Unsuited: wetland plants
do not survive; it is not
feasible to construct shallow
water development or
excavated ponds; slight
limitations for grain and
seed crops.

Well suited.

wetland plants

do not survive; it is not
feasible to construct shallow
water develapment or
excavated ponds; slight
limitation for grain and
seed crops.
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TaBLE 8.—Soil Limitations for producing habitat for three major kinds of wildlife—Continued

Soil series and

map symbols

Openland wildlife

Woodland wildlife

Wetland wildlife

Sebewa: Se_ oL

Ta, T .

Tedrow: Teooooooo oo .-

Tawas:
Tyner: TyA, Ty

B, TyCo_._.-

Yolinia: Vo._ . ________

Wallkill: Wa_________________

Washtenaw: Wh

Poorly suited in natural
condition; well suited
if adequately drained:
the nmumber, kind, and vigor
of growth of plant species
arc limited.

Well suited. . ______________

Poorly suited: few plant
species are suited; growth
vigor js limited.

Poorly suited: number of
suitable species is restricted;
production of food generally
is low, and vigor of growth
is limited.

Poorly suited: available
moisture is limited; number
of suitable plant species is
restricted; production of
food generally is low, and
vigor of growth is limited.

Well suited

Poorly suited: few plant
species are suited; vigor of
growth is limited.

Poorly suited in natural
conditions; well suited if
adequately drained:
number of suitable plant
species is restricted; growth
vigor is limited.

Suited:

HQuited:

Poorly suited:

Pourly suited:

Suited:

Buited

soil conditions

liit the number of
suitable plant species;
dependability of food
production of hardwood
plants is somewhat limited;
growth and suitable species
of conifers are limited.

Well suited_____ .. e imema

soil conditions
limit the number of
suitable plant speecies.

snil con-
ditions limit the number

of plant species important
for wildlife food production.

available
moigture is limited; number
of suitable plant species is
restricted; production of
food gencrally is low, and
vigor of growth is limited;
slight limitation for conifers;
growth is slow, delaying
canopy closure.

Wellsuited_____._ . ____.

soil conditions limie
the number of suitable plant
speeies.

s0il conditions Hmit
the number of suitable
plant species; dependability
of foad production of hard-
wood woody plants is
somewhat lmited; growth
and suitable species of
conifers are limited.

Suited:

Suited:

Tnsuited:

Well suited.

suitable for con-
tinuous production of grain
and seed crops; moderate
limitations in construction
of shallow water impound-
ments; excavated pond sites
are somewhat difficult to
locate, and water supplies
are not dependable.

Well suited.

suitable for pro-
duction of grain and seed
crops; moderate limitations
in construetion of shallow
water impoundments;
excavated pond sites are
somewhat difficult to locate,
and water supplies are not
dependable.

Unsuited: wetland plants

do not survive; it is not
feasible to construct shallow-
water developments or
cxcavated ponds; severe
limitations for grain and
seed crops.

wetland plants

do not survive; it is not
feasible to construet shallow-
water developments or
excavated ponds; moderate
hazard for grain and seed
crops hecause sail is
somewhat droughty.

Well suited.

Well suited.
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TaBLE 8.-—Soil limitations for producing habitat for three major kinds of wildlife—Continued

Soil series and map symbols Openland wildlife

Woodland wildlife Wetland wildlife

Whitaker: Wk ________.______ Wellsuited_ __________________

Buited: suitable for eon-
tinnous production of grain
and seed crops; moderate
limitations in construction
of shallow water impound-
ments; excavated pond sites
are somewhat difficult to
locate, and satisfactory
water supplies are not
dependable,

Suited: suitable for many
kinds of adapted species of
grasses and legumnes;
produces a vigorous growth
of many kinds of unculti-
vated herbaceous upland
plants and hardwood woody
plants; fast growth of
conifers results in rapid
canopy closure.

Picnic areas, parks, and extensive play areas.—These
are areas suitable for heavy foot traffic and are used by
people for picknicking in a natural ontdoor environment.
Properties considered are wetness, hazard of flooding,
slope, texture of the surface soil, stoniness, and rockiness.
The presence of trees or ponds that may affect the desira-
bility of a site is not considered. Suitability of the soils for
supporting vegetation should be considered in the final
evaluation,

Playgrounds, athletic fields, and intensive play areas.—
These are areas developed for playvground and athletic
fields to be used for organized games, such as baseball,
foothall, tennis, and badminton. They are subject to
heavy foot trafic and generally require a level surface,
good drainage, and texture and consistence that give a
firm surface. It is assnmed that good vegetative cover ean
be established and maintained on areas where needed.

Bridle paths and nature and hiking trails—These are
areas used for trails, cross-country hiking, bridle paths,
and other intensive uses that allow for the movement of
people. Tt is assumed that these areas are used as they
naturally ocenr and that little preparation is necessary
for this use. The most, desirable soils have good traffica-
bility for people and horses. They are well drained, are
nearly level to sloping, and have a stable, loamy surface.
They are not subject to crosion or cutting out, and they
are free of coarse fragments and stones or rock outcrops.
Paths and trails should be on, or nearly on, the contonr
in sloping areas to help control erosion. Paths and trails
on variable slopes enhance interest, but they should not
be on slopes of more than 15 pereent for long distances.

Golf fairways—Only properties affecting fairwaye
were considered. Soils used for fairways should be well
drained, firm, and free of flooding during periods of use.
They also should have good trafficability. contain a mini-
mum amount of coarse fragments or stones, and have
gently undulating slopes. They should be able to support
a good turf and be well snited for growing many kinds of
trees and shrubs. Loamy soils are best, but if coarser
textured soils arc irrigated, they do just as well, Poorly
drained mineral soils have severe limitations, but thev
may be used for pond sites to provide esthetic value or
for storing water for turf maintenance. Sandy soils may
be designed for sand traps or used as a source of sand
for the greens. Greens, traps, and hazards are manmade,
generally from disturbed, transported soil material.

Formation and Classification
of the Soils

This section consists of two main parts. The first part
tells how the factors of soil formation have affected the
development of soils in Elkhart County. The second ex-
plains the system of soil classification currently used and
places each soil series in some of the categories of that
system.

Factors of Soil Formation

Soil is produced by soil-forming processes acting on
materials deposited or accumulated by geologic agencies.
The characteristics of a soil at any given point are de-
termined by (1) the physical and mineralogical composi-
tion of the parent material, (2) the climate under which
the soil material has accumulated and existed since ac-
cumulation, {8) 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
g0il material.

Climate and plant and animal life, chiefly plants, are
the active factors of soil formation. They act on the
parent material that has accumulated through the weath-
ering of rocks and slowly change it to a natural body that
has genectically related horizons. The effects of climate
and plant and animal life are conditioned by relief. The
parent material also affects the kind of soil profile that is
formed and, in extreme ecases, determines 1t almost en-
tirely. Finally, time is needed to change the parent mate-
rial nto a soil profile. It may be much or Ilittle, buf some
time is always required for differentiation of soil hori-
zons. Usunally, 8 Jong time is required for the development
of distinet horizons.

The factors of soil formation are so closely interre-
lated in their effects on the soil that few generalizations
can be made regarding the effect of any one factor unless
conditions are specified for the other four. Many of the
processes of soil development are unknown.

Parent material

Parent materials from which the soils in Elkhart
Jounty were derived are (1) glacial till, (2) glacial out-
wash, (3) alluvinm, (4) windblown sand, and (5} or-
ganic material.
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TABLE 9.-—FLimitations of soils

Soil series and map symbols

Cottages and utility buildings

Tent and camp trailer sites

Alluvial land:

Ad il
AM o o __
Aubbeenaubbee: Au_ ...
Blount: BIA, BIB2_ _ . _ .. :

Borrow pits: Bp. . L
Properties variable. Onsite investigation neces-
sary.

Brady:

Bronson:
Brookston: Bw. . . . . S

Carlisle: Ca, Cd_ oo

Chelsea: ChA, ChB, ChC__________________

Crosby: CrA, CrBo_ .

Dickingon:
Dowagiac:

Edwards:

Severe: subject to flooding_ _________
Severe: subjeet to flooding. __ . . ____
Moderate: somewhat poorly drained;

seasonal water table at depth of
1 to 3 feet.
Bevere for basements.

Moderate: somewhat poorly drained;
seasonal water table at depth of
1 to 3 feet.

Bevere for basements.’

Moderate: somewhat poorly
drained; seasonal water table at
depth of 1 to 3 feet,

Severe for basements,

Severe: poorly drained; subjeet to
ponding; seasonal water table at
depth of 0 to 1 foot.

Severe: wvery poorly drained; sub-
ject to ponding; seasonal water
table at depth of 0 to 1 foot;
unstable material.

Slight on 0 to 6 percent slopes.
Moderate on 6 to 12 percent slopes.

Moderate: somewhat poorly
drained; seagonal watcer table at
depth of 1 to 3 feet.

Severce for basements.

Moderate: somewhat poorly
drained; seasonal water table at
depth of 1 to 3 feet.

Severe for basements.

Severe:  very poorly drained; subject
to ponding; seasonal water table at
depth of 0 to 1 foot; unstable
material.

Bevere:

Moderate:

Moderate:

Severe:

Severe:

Severe:

Moderate:

subject to flooding

Severe: subjeect to flooding_ ______-__
Moderate: somewhat poorly drained;
seasonal water table at depth of
1 to 3 fect.

Moderate: somewhat poorly drained;
seasonal water table at depth of
1 to 3 feet; slow to dry after rains.

somewhat poorly
drained; seasonal water table at
depth of 1 to 3 feet.

loamy sand surface
layer; subjeet to blowing:
ungtable material; droughty.

poorly drained; subject to
ponding; slow to dry after rains.

very poorly drained; sub-
jeet to ponding; very poor
trafficability; unstable material.

droughty; loose sand;
difficult to maintain vegetative
Cover.

somewhat poorly
drained; seasonal water tahle at
depth of 1 to 3 feet; slow to dry
after rains.

Moderate: somewhat poorly
drained; seasonal water table at
depth of 1 to 3 feet; slow to dry
after rains,

Severe: very poorly drained; subject
to ponding; very poor trafficability;
unstable material.
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Pienie arcas, parks, and
extensive play areas

Playgrounds, athletic fields, and
intensive play areas

Bridle paths and nature and
hiking trails

Golf fairways

Moaderate: may be flooded
one or two times during
period of intensive use; well
drained and moderately well
drained.

Moaoderate: subject to flooding_

Moderate: somewhat poorly
drained.

Maderate: somewhat poorly
drained; slow to dry afler
rains.

Moderate: somewhat poorly
drained.

Moderate: loamy sand sur-

faece layer; subject to
blowing; droughty.

Shighboo oo

Severe: poorly drained;
subject to ponding; slow
to dry after rains.

Severc: very poorly drained;
subject to ponding; very
poor traflieability; un-
stable material.

Severe: droughty; difficult to
maintain vegetation; sod
casily damaged; subject to
soil blowing.

Moederate: somewhat poorly
drained; slow to dry after
rains.

Moderate: somewhat poorly
drained; slow to dry after
rains.

Severe: vwvery poorly drained;
subjeet to ponding; very
poor traflicability ; unstable
material.

Bevere: subject to flooding_ __ _

Severe: subject to flooding_ - __

Moderate: somewhat poorly
drained,

Moderate: somewhat poorly
drained; slow to dry after
rains.

Moderate: somewhat poorly
drained.

Moderate: loamy sand surface

layer; poor trafficability
when dry.

Beverc: poorly drained;
subjeet to ponding; wet,
slow to dry after rains.

Bevere: very poorly drained;
subjeet to ponding; very
poor trafficability; unstable.

Severe: droughty; difficult to
maintain vegetation; subject
to soil blowing.

Moderate: somewhat poorly
drained; slow to dry after
rains.

Moderate: somewhat poorly
drained ; slow to dry after
rains.

Bevere; very poorly drained;
subjeet to ponding; very
poor traflieability ; unstable
material,

Moderate: subject to flooding. .

Moderate:  subject to flooding_

Moderate: somewhal poorly
drained.

Moderate:  somewhat poorly

drained; slow to dry after
rains; sticky when wet.

Moderate: somewhat poorly
drained.
Moderate: loamy sand surface

layer; poor trafficability
when dry.

Severe: poorly drained;
subject to ponding; stow
to dry after rains.

Severe: very poorly drained;
very poor trafficability.

Severe: droughty; poor
trafficability when dry.

Moderate: somewhat poorly
draincd; sticky when wet.

Moderate: somewhat poorly
drained; sticky when wet.

Severe: wvery poorly drained;
very poor trafficability.

Maoderate: subjeet to flonding;
well drained and moderately
well drained.

Moderate: subject fo Hoading.

Moderate: somewhat poorly
drained.

Moderate: somewhat poorly

drained; slow to dry after
rains, ,

Moderate: somewhat poorly
drained.
Moderate: loamy sand surface

layer; subject to
blowing; droughty.

Slight.

Severe: poorly drained;
subjeet to ponding; stow
ta dry after rains.

Scvere:  very poorly drained;
very poor traflieability.

Severe: droughty; diffieult to
maintain vegetative cover.

Moderate: somewhat poorly
drained; slow to dry after
rains.

Moderate: somewhat poorly
drained; slow to dry after
rains.

Slight.

glight.

Severe: very poorly drained;
very poor trafficability,



86

S0IL SURVEY

TABLE 9.—Limitations of soils

Soil series and map symbols

FoA, FoB, FeC2 ... ________

Fox:

Gilford: G, Gmo. ..

Gravel pit: Gp.
Properties variahle. Onsite investigation neecs-
Sary.
Haskins: HaA, HaB_ . __._._
Homer: Ho______ . ___.
Linwood: Lem_____.__. . o ______
Made land: Ma.
Properties variable. Onsilc investigation neces.
SATY.
Marsh: Mh.
Properties variable. Onsite investigation neces-
SArY.
Maumee: Mm_______ L. ___._
Metea: MnB, MnC_________ . ___._
Miami: MoB2, MoC2 MoD2, MrC3, MrD3.._____

Oshtemo: OsA,O0s8,0sC,0sD, OsE________._____
Pewamo: Pe_ . _____
Plainfield: PIA, PIB, PIC_ . oo ...

Cottages and utility buildings

Tent and camp trailer sites

Blight on 0 1o 6 percent slopes.
Moderate on 6 to 12 percent slopes,

Bevere:  very poorly drained;
seasonal water table at depth of 0
to 1 foot.

Moderate: somewhad poorly deained;
seazonal waler table at depth of 1
to 3 feet.

Bevere for basements,

Moderate:  samewhat poorly drained;
seasonal water table at depth of T
to 5 feet,

Severe for basements.

Hovere:  very paorly drained; subject
to ponding; seasonal watcr table at
depth of ¢ to 1 foot; unstable
material,

Severe:  poorly drained; scasonal
water table at depth of 0 to 1 foot.

Slight on 0 to 6 percent slopes.
Moderate on 6 ta 12 percent slopes,

Slight on 0 fo 6 perecnt slopes.

Moderate on 6 Lo 12 pereent slopes.

Bevere on slopes of more than 12
percent.

Slight on ¢ to 6 pereent slopes.

Moderate on 2 to 12 percent slopes.

Bevere on slopes of maore than 12
percent.

SBevere:  poorly drained; subject to
pending; seasonal water table at
depth of 0 to 1 foot,.

Slight an 0 to 6 percent slopes.
Moderate on 6 to 12 percent slopes.

Slight on ¢ to 6 pereent slopes.
Moderate on 6 Lo 12 percent slopes.

Bevere:  very poorly drained;
seasonal water table at depth of ¢
to 1 foot.

Moderate: somewhat poorly drained;
seasonal water table at depth of 1
to 3 feel; slow Lo dry after rains.

Moderate:  somewhat poorly drained;
seasonal water table at depth of 1
ta 3 fect.

Severe:  very poorly drained; subject
to ponding; very poor trafficability;
unstable material.

Severe:  poorly drained; seasonal
water table at depth of ¢ to 1 foot,

Hlight on 0 to 6 pereent slopes,
Moderate on 6 to [2 pereent slopes.

Slight on 0 to 6 pereent slopes.

Maderate on 6 to 12 percent slopes.

Severe o slopes of more than 12
percent.

Slight an ) to 6 percent slopes.

Moderate on 6 Lo 12 pereent slopes.

Severe on slopes of more than 12
percent.

Bevere:  poarly drained; subject to
ponding; soft when wet; slow to
dry after rains,

Scvere: droughty; loosc sand; difficult
to maintain vegetative cover.
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Picnic areas, parks, and
extensive play areas

Playgrounds, athletic fields, and

intensive play areas

Bridle paths and nature and
hiking trails

Golf fairways

Slight on 0 to 6 percent slopes.
Moderatc on 6 to 12 percent
slopes,

Bevere: very poorly drained:
seasonal water table at
depth of 0 to 1 fool.

Moderate: somewhat poorly
drained; slow to dry after
rains.

Moderate: somewhat poorly
drained; slow to dry after
rains.

Severe: very poorly drained;

subject to ponding; very
poor trafficability; unstahle
material.

Severe: very poorly drained;
seasonal water table at
depth of 0 to 1 faot.

Moderate on 6 Lo 12 percent
slopes.

Moderate on 6 to 12 percent
slopes.

Severe on slopes of more than
12 percent.

Moderate on 6 to 12 percent
slopes.

SBevere on slopes of more than
12 percent.

Severe: poorly drained;
subject to ponding; slow
to dry after rains.

Severe: droughty: difficult
to maintain vegetation;
sod easily damaged; subject
to soil blowing.

Blight on 0 to 6 percent slopes,

Slight on 0 to 6 percent slopes.

Slight on 0 to 6 percent slopes.

Slight on  to 2 percent slopes.

Moderate on 2 to 6 percent
slopes, -

Severe on 6 to 12 perecent
slopes.,

Bevere:  very poorly drained;
seasonal water fable at
depth of 0 to 1 fool.

Maoderate: somewhat poorly
drained; slow to dry after
rains.,

Moderate: somewhat poorly
drained; slow to dry after
Talns.

Severe: very poorly drained;
subjeet to ponding; very
poor trafficability; nnstable
material

Bevere:  very poorly drained;
seasonal water table at
depth of O to 1 foot.

Slight on 0 to 2 percent, slopes.

Moderate on 2 to & percent
slopes,

Severe on slopes of more than 6
pereent.

Blight on 0 to 2 percent slopes.

Moderate on 2 to 6 percent
slopes.

Severc on slopes of more than 6
percent.

Slight on 0 to 2 percent slopes.

Moderate on 2 to 6 percent
slopes.

Bevere on slopes of more than 6
percent.

Bevere: poorly drained;
subject to ponding; slow to
dry after rains.

Severe: droughty; difficult
to maintain vegetation;
subject to spil blowing,

Blight_ . _____

Beverc:  very poorly drained;
seasonal water tahle at
depth of @ to 1 foot.

Moderate: somewhal poorly
drained; sticky when wet.

Moderate: somewhat poorly
draincd; sticky when wet.

Severe: wvery poorly drained;
subject to ponding; very
poor traflicakility.

SBevere: very poorly drained;
seasonal water table at
depth of 0 to 1 foot.

Slight. - _______

8light on 0 to 12 percent slopes,
Moderate an 12 to 18 percent
slopes.

Blight on (¢ to 12 percent slopes.
Moderate on 12 to 25 percent
slopes.

Severe: poorly drained;
subject to ponding; slow to
dry after rains.

Severe: droughty; poor
trafficability when dry.

Slight on 0 to 6 pereent slopes.
Moderate on 6 to 12 pereent
slopes.

Severe: very poorly drained;
seasonal water table at
depth of 0 to 1 foot.

Moderate: somewhat poorly
drained; slow to dry after
rains.

Moderate: somewhat poarly
drained; slow to dry after
rains.

Severe: very poorly drained;
subject to ponding; very
poor trafficability.

Severe:  very poorly drained;
seasonal water table at
depth of § to 1 faot,

Slight.

Slight on 0 to 6 percent slopes.

Moderate on 6 to 12 percent
slopes.

Bevere on slopes of more than
12 percent.

Slight o 0 to 6 percent siopes,

Moderate on & to 12 percent
slopes.

Severe on slopes of more than
12 percent.

Severe:  poorly drained;
subject to ponding; slow to
dry after rains.

Bevere: droughty; difficult to
maintain vegetative cover.



88

SOIL SURVEY

TasrLe 9.— Limitations of soils

Soil series and map symbaols

Rawson: RaA, RaB, RaC2_ _________________.....
Rensselaer: Re_ . _ e
Riddles: RsA, RsB, RsC, RsD?2, RsE2, RtA, RtB2,
RiC2.
Sebewa: Se. oo
Shoals: Sho o
Tawas: Ta, Td. o ______.
Tedrow: T e
Tyner: TyA, TyB, TyC.________ ...

Volinia:

Wallkill:

Washtenaw:

Whitaker:

Cottages and utility buildings

Tent and camp trailer sites

Blight on 0 to 6 percent slopes.
Moderate on 6 to 12 percent slapes.

Severe:  poorly drained; subject to
ponding; seasonal water table at
depth of 0 to 1 foot.

Slight on 0 to 6 pereent slopes,
Moederate on 6 to 12 percent slopes.
Severe on 12 to 25 percent slopes.

Severe: poorly drained; subject to
pending; scasonal water table at
depth of 0 to 1 foot.

Severe: somewhat poorly drained;
subject to occasional flooding.

HSevere:  very poorly drained; subject
to ponding; seasonal water table at

depth of 0 to 1 foot; unstable
material.
Moderate: somewhat poorly drained;

scasonal water table at depth of 1 to
3 feet.
Hevere for hasements.

Slight, on 0 to 6 pereent slopcs.
Moderatc on 6 to 12 pereent slopes.

Slight_ .-

Severe:  very poorly drained; subject
to ponding; seasonal water table at
depth of 0 to 1 foot; unstable mate-
rial.

Bevere: poorly drained; subjcet to
ponding; seasonal water table at
depth of 0 ta 1 foot.

Moderate: somewhat poorly drained;
seasonal water table at depth of 1 to
3 feet.

Severe for basements.

Slight on 0 to 6 percent slopes.
Moderate on 6 to 12 pereent slopes.

Severe: poorly drajned; subject to
ponding; slow to dry after rains.

Slight on 0 to 6 pereent slopes.
Moderatc on 6 to 12 percent slopes.
Severe on 12 to 25 percent slopes.

Severe; poorly drained; subject to
ponding; slow to dry after rains.

Moderate: somewhat poorly drained;
may flood 1 or 2 times during intense
use period.

Severe:  very poorly drained; subject
to ponding; very poor trafficability;
unstable material.

Moderate: somewhat poorly drained;
unstable material; droughty.

Moderate: droughty; somewhat dif-
ficult to maintain vegetative cover;
slopes.

Severe: very poorly drained; subject
to ponding; poor traflicability; slow
to dry after rains.

Severe: poorly drained; subject to
ponding; slow te dry after rains.

Moderate: somewhat poorly drained;
seasonal water table at depth of 1 to
3 feet; slow to dry after rains.




ELKHART COUNTY, INDLIANA

Jor recreationad facilities—Continued

89

Picnic areas, parks, and
cxtensive play areas

Playprounds, athletie fields, and
intensive play areas

Bridle paths and nature and
hiking trails

Golf fairways

Slight. on 0 to 6 percent slopes.
Moderate on 6 to 12 percent
slopes.

Severe: poorly drained;
subject to ponding; slow to
dry after rains.

Blight on 0 to 6 percent slopes,

Moderate on 6 to 12 percent
slopes.

Severe on 12 to 25 percent
slopes.

Severa: poorly drained;
subject to ponding; slow
to dry after rains,

Moderate: somewhat poorly
drained; may flood 1 or 2
times during intense use
period.

Severe: very poorly drained;
subject to ponding; very
poor traflicability ; unstable
material.

Moderate: somewhat poorly
drained; sod casily damaged;
droughty.

Maderate: droughty; some-
what difficult to maintain
vegetative cover; slopes.

Severe: very poorly drained;
subject to ponding; poor
trafficability; slow to dry
after rains.

Severe: poorly drained; sub-
ject to ponding; slow Lo dry
after rains.

Moderate: somewhat poorly
drained; slow to dry after
rains.

Slight on 0 to 2 percent slopes.

Moderate on 2 to 6 percent
slopes.

Severe on slopes of more than
3 percent.

Severe:  poorly drained;
subject to ponding; slow to
dry after rains.

Blight on 0 to 2 percent: slopes,

Moderate on 2 to 6 percent
slopes.

Severe on 6 to 25 percent slopes.

Severe:  poorly drained;
subjeet to ponding; slow
to dry after rains.

Moderate: samewhat poarly
drained; may fHood 1 or 2
times during intense use
period.

Severe: very poorly drained;
subject to ponding; very
poor trafficability ; unstable
material.

Muoderate: somewhat poorly
drained; sod easily damaged;
droughty.

/
Mocederate: somewhat exces-
sively drained; droughty;
poor traflicability when dry.
Severe on slopes of more than
6 percent.

Shght- . . . . .. .

Severe: very poorly drained;
subject to ponding; poor
traflicability ; slow Lo dry
after raing.

Severe: poorly drained; sub-
ject to ponding; slow to dry
after rains.

Moderate: somewhat poorly
drained; slow to dry after
Tains,

Severe:  poorly drained;
subject to ponding; slow to
dry after rains.

Blight on 0 to 12 pereent slopes.
Moderate on 12 fo 25 percent
slopes.

Scvere:  poorly drained:
subject to ponding; slow
to dry after rains.

Moderate: somewhat poorly
drained; subject to occasional
flooding.

Bevere: wvery poorly drained;
very poor trafficahility.

Moderate: somewhat poorly
drained; poor tratficability
when dry.

Moderate: somewhat excess-
sively drained; droughty;
poor traflicability when dry.

Slight _____________________ N

Severe:  very poorly drained;
stthject to ponding; poor
trafficability; slow to dry
after rains.

Severe:  poorly drained; sub-
jeet to ponding; slow to dry
after rains.

Moderate: somewhat poorly
drained; sticky when wet.

Slight on 0 to 6 percent slopes.
Moderate on 6 to 12 percent
slopes.

Severe: poorly drained;
subjeet to ponding; slow to
dry after rains.

Slight on 0 to 6 pereent slopes.

Moderate on 6 to 12 percent
slopes:

Severe on 12 to 25 percent
slopes.

Severe: poorly drained;
subjeet to ponding; slow
to dry after rains.

Moederate: somewhat poorly
drained; subject to oceasional
flooding.

Severe: very poorly drained;
very poor traflicability.

Moderate: somewhat poorly
drained; droughty.

Maoderate: somewhat exces-
sively drained; droughty;
somewhat difficult to main-
taln vegetative eover.

Slight.

Severe:  very poorly drained;
subjeet to ponding; slow to
dry after rains.

Severe: poorly drained; sub-
ject to ponding; slow to dry
after rains.

Moderate: somewhat poorly
drained; slow to dry after
rains,
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Glaciation has been important in the development of
the soil in Flkhart County. As little ag 15,000 vears ago,
this area was covered by thick glacial ice. The glacial
drift varies in thickness. but it is about 800 feet thick in
most places. The county is occupied by four main glacial
moraines. The New Paris moraine covers a considerable
area around New TParis and Foraker and merges with
a sandy plain at its northern end. The Topeka moraine
begins near Goshen and extends intermittently in a sonth-
easterly direction past Millersburg. The Middlebury
moraine beging near Bristol and extends past Middlebury.
The LaGrange moraine crosses the extreme northeastern
corner of the county.

The soils on uplands of the county formed mainly in
loam to light clay loam glacial till, except for an arca
immediately north of Millersburg. The glacial till is non-
sorted material deposited by ice and eonsists of particles
of all sizes, from clay and silt to sand and gravel, with
varying amounts of stones and boulders. Riddles and
Miami soils are nearly level to moderatelv steep on ridge
tops, knolls, and breaks of the glacial till plamn, Crosby
soils are nearly level and gently sloping in areas between
depressions and small drainageways of the glacial till
plain, and Brookston soils are level and in depressional
areas on flats of the glacial till plain. The sotls in the
area north of Millershurg formed in elay loam or silty
clay loam glacial till. Blount soils are level and gently
sloping in arcas between depressions on flats of the glacial
till plain, and Pewamo soils are level in depressions on
flats of the glacial till plain.

The outwash parent materials in which some soils
formed were deposited by large volumes of water that
originated from the melting glacial ice. These soils
formed in loamy outwash over loose sand and gravel.
Hills and ridges of sand and eravel are common west of
Middlebury and south of Bristol. Oshtemo soils com-
monly oceupy these arveas. A oad. sandy outwash plain
1s located north of Klkhart and Rristol, and dune topog-
raphy is evident. These sandy materials have been re-
worked by the wind in some arens. Plainfield and Tyner
soils are commou in the sandy areas.

Broad outwash plains oceur along the St. Joseph, Flk-
hart, and Little Elkhart Rivers and along Turkey and
Solomon Creeks. The soils in these areas also formed from
loamy ontwash material over loose sand and gravel. Fox
and Oshtemo are common soils in these areas.

On the present-day flood plains, such voung soils as
those in the Shoals series and Alluvial land, mixed. and
Alluvial Tand. loamy, arve forming. These areas receive
fresh deposits of alluvium during flood stage.

Climate

Elkhart County las » temperate, humid, continental
climate that is essentially uniform over the entire county.
The mean annual precipitation is about 84 inches. It is
fairly well distributed throughout the year; only slightly
greater amounts occur during spring. The monthly mean
temperature is about 49° F., and there arc wide variations
in temperature from summer to winter. More information
about the climate is given in the section “General Nature
of the County.”

Climate influences the soils in the county largely
throngh moderately heavy amounts of precipitation. The
rain and melting snow slowly scep down through the

#+
soil. This percolating water causes physical and chemical
changes: physieally, it removes the clay particles {rom
the surface layer and translocates them to the subsoil.
This accumulation of clay in the subsoil is characteristic
of most soils in the county. Chemically, the percolating
water dissolves minerals and moves them through the
soil. As n result of this leaching, the free caleium carbo-
nate has been removed from the surface layer and sub-
soil of most of the soils. Consequently, the soils are
medium acid to strongly acid in the surface layer unless
they have been limed.

The solls are frozen for 8 to 4 months in winter. Dur-
ing this period, the soil-forming factors are largely dor-
mant, except. for some freezing and thawing action.

Climate indireetly influences the formation of soil by
stimulating the growth of living organisms, especially
vegetation. The climate of Elkhart County is conducive
to growth of hardwood forest. which directly influences
the formation of soils classified as Alfisols.

Plant and animal life

Plants have been the prineipal living organisms that
influenced the formation of the soils in Elkhart County.
hut micro-organisms. carthworms, and other forms of
life have contributed to their morphology. Bacteria and
fungi are micro-organisms that affect the soil. They cause
plants to decompose into humns and to be incorporated
imfo the soil. Higher plants. such as trees, legumes, and
grasses, use plant nutrients from the lower layvers of the
soils and return most of the nutrients to the upper layers
in the form of leaf and grass litter.

The native vegetation of the county consisted mainly
of deciduous hardwond forest, prairie grasses, and water-
tolerant grasses and sedges. Tn addition, there were a few
water-tolerant trees.

Solls are affected greatly by the type of vegetation
under which they formed. Grasses have a large, fine,
fibrous root system and, together with the top growth,
add large amonnts of organic matter to the soil each yvear.
Thercfore, soils formed under grasses have a thick, black
to dark-hrown surface laver. In contrast, soils formed
under forest have a thin, light-colored surface layer he-
cause the organic matfer was derived principally from
Ieaves deposited mostly on the surface of the soil,

Organisms are important in decomposing the large
amount of organic matter that accumulates on the sur-
face cach vear. The disintegration, decomposition, and
incorporation of organic matter into the soil are largely
affected by the organisms that live in the soil. The species
of organisms in the soil vary with such factors as cli-
mate, physical and chemical properties of the soll, and
type of vegetation. These organisms inflnence the type of
humus layey, soil profile development, and physio-chemi-
eal properties of the soil. An infimate relationship exists
between life in the soil and thie vegetative cover that the
land supports. Consequently, organisms, both plants and
animals, have played an important part and contribute to
the differences nmong the soils in the county.

Relief
Variations in the land surface Influence the formation
ol soil by affecting.the degres of drainage and erosion.

Restricted internal drainage has been the most influential
factor. A high water table has vestricted the drainage of
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s0ils in depressions and in many of the nearly level areas.
Intensive nse of these soils is not possible, unless the
water table 1s lowered by establishing a drainage system.
The effect of drainage on the morphology of soil is
evident when a comparison is made of soils that formed
in similar parent material but under different drainage
conditions. For example, the poorly drained Brookston
soils formed in loam t111 in depressional areas and have a
thick, very dark gray surface layer and a grayish subsoil
mottled with vellowish brown. The Miami soils also
formed in loam till, but are gently sloping to steep. They
have a dark-brown and brown surface layer and are
yellowish brown in the upper part of their subsoil.
Surface drainage has less effeet on soil formation than
internal drainage. Steep soils that formed in loam till
are not so strongly developed as nearly level to moderate-
ly sloping soils that formed in the same kind of till. This
difference in seil development is the result of (1) rapid
normal erosion, (2) the reduced percolation of water
through the soil, and (3) lack of sufficient water in the
soil for vigorous growth of plants that aid in soil forma-
tion. The degree of soil development taking place at a
given time 1 a given parent material and under the
same type of vegetation depends largely on the amount of
water passing through the soil. '
Time
~ Time determines, to a great extent, the age of a soil or
its degree of soil profile development. The influence of
time, however, may be modified by erosion, deposition of
materials, topography, and kind of parent material.
Therefore, for a soil to register the full impact of time,
the parent material should remain free from disturbances.
Such situations are not common. Surface ecrosion and
mass movement of superficial material cause some re-
moval and disturbance even where slopes are gentle. Soils
that formed in recent alluvial or windblown materials or
on steep slopes where erosion has been more active may
show very little development and so can be thought of as
young solls. A mature soil has well-defined, genetically
related horizons beeanse the rate of soil formation has ex-
ceeded the rate of geologic erosion. The Miami soils are
mature. The Shoals soils formed in vecent water-laid
material, show very little horizon development, and are
therefore immature soils. '

Classiﬂcatipn of the Soils

Classification consists of an orderly grouping of soils
according to a system designed to make it casier to re-
member soil characteristics and interrelationships. Classi-
fication is useful in organizing and applying the results
of experience and research, Soils are placed in narrow
classes for discussion in detailed soil surveys and for ap-
plication of knowledge within farms and fields. The many
thousands of narrow classes are then grouped into pro-
gressively fewer and broader classes in successively high-
er categories, so that information can be applied to large
geographic areas, such as countrics or continents.

The system of classifying soils currently used by the
National Cooperative Soil Survey was developed in the
carly 60’s (3) and was adopted in 1965 (5). Tt is under
continual study.

The enrrent system of classification has six categories.
Beginning with the most inclusive, these categories are
the order, the suborder, the great group, the subgronp,
the family, and the series. The criteria for classification
are soll properties that are observable or measarable, but
the properties are selected so that soils of similar genesis
are grouped together. The placement of some soil series
in the current system of clasgification. particularly in
families, may change as more precise Information be-
comes availlable.

Table 10 shows the classification of each soil series of
Elkhart County by family, subgroup, and order, accord-
ing to the current system.

Oroer—Ten soil orders are recognized. They are
Fntisols, Vertisols, Inceptisols, Aridisols, Mollisols, Spo-
dosols, Alfigols, TTltigols, Oxisols, and Histosols. The prop-
erties used to differentiate these soil orders are those that
tend to give broad climatic groupings of soils. The two
exceptions, Fntisols and Histosols, occur in many dif-
ferent kinds of climate. Table 10 shows that the five soil
orders in Tlkhart County are Alfisols, Entisols, Iisto-
sols, Inceptisols, and Mollisols.

Alfisols ave mineral soils that contain horizons of clay
acenmnlation. Unlike the Mollisols, they lack a thick,
dark-colored surface layer that contains colloids doni-
nated by bivalent cations, but the base status of the lower
horizons is not extremely low.

Entisols are light-colored soils that do not have natural
genetic horizons or that have only very weakly expressed
beginnings of such horizons. These soils do not have
traits that reflect soil mixing caunsed by shrinking and
swelling,

Histosols are davk-colored soils that formed from the
partial decomposition of plant remains.

Tnceptisols are young soils. They have one or more
diagnostic horizons that are thought to have formed
quickly and that do not represent significant itluviation
or eluviation or extreme weathering,

Mbollisols formed under grass and have a thick, dark-
colored surface horizon that contains eolloids dominated
by bivalent cations, The seil material in these soils has
not been mixed by shrinking and swelling.

SusornEr—HKach order is subdivided into suborders,
primarily on the basis of the characteristics that seemed
to produnce classes that have the greatest genetic similar-
ity. The suborders narrow the broad climatic range per-
mitted in the orders. The sotl properties nsed to separate
suborders are mainly those that reflect either the presence
or absence of waterlogging or soll differences resulting
from climate or vegetation.

Grrar Grour.—Each suborder is divided into great
groups on the basis of uniformity in the kinds and se-
quence of major soil horizons and features. The horizons
used to make separation are those in which clay, iron, or
humus has accumulated or those that contain a pan that
interferes with the growth of roots or movement of water.
The features used are the sclf-mulching properties of
clay, soil temperature, major differences in chemical com-
position (mainly calcium, magnesium, sodium, and po-
tassium), and the like. The great group is not shown
separately in [fable 10] because it is the last word in the
name of the subgroup.
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TasLE 10-—-8oil series classified according to the current system of classification

Series Family Bubgroup Order
Aubbeenaubbee__.__.. Fine-lpamy, mived, megie________ Aeric Qehragqualfs______ . ___________ Alfisols.
Blount_ .. _._._.._. Fine, illitie, mesie_ . ... __________________________ Aerie Ochraqualfs___________________ Alfisols.
Brady_. .. ...____ Coarse-loamy, mixed, mesic. . ... Aquollic Hapludalfs__________________ Alfisols.
Brems._.___._______ Sandy, mixed, mesie_ __ ___ . ___ Aquie Udipsamments___.__._____ _w--| Entisols.
Bronson_____.._____ Coarse-loamy, mixed, mesie.________________________ Aquie Yapludalfs_____________._____. Alfisols.
Brookston__________ Fine-loamy, mixed, nonealeareous, mesic_ - ___________ Typie Argiaquolls_ __________________ Mollispls.
Carlisle.____________ Buie, mesic____._____._. e Typic Medisaprist_ .. _____.___ ... Histosals.
Chelsea...__________ Sandy, mixed, mesie____ .. . .. Alfic Udipsamments_________________ Entisols,
Crosby___________._ Fine-loamy, mixed, mesic___________________________ Aerie Qchraqualfs. __________________ Alfisols.
Del Rey__ .. ________ Fine, illitie, mesie. o o oo Aerie Qchragualfs . _______________ Alfisols.
Dickinson__.___..____| Coarse-loamy, mixed, mesic._ .- ______________ " Typic Hapludolls__._________________ Mollisols.
Dowaglac___________ Fine-loamy over sandy or sandy-skeletal, mixed, mesic.! Mollie Hapludalfs. ... _________ Alfisols.
Tdwards_ .. _._____ Marl, euie, mesie. o e + Limnic Medisaprist-- ... Histosols.
Fox___ . ________ Fine-loamy over sandy or sandy-skeletal, mixed, mesic_; Typic Hapludalfs.___.________._..._. Alfisols.
Gilford _ . __..___.___ Coarse-loamy, mixed, noncaleareous, mesie.___.______ Typic Haplaquolls__________ . . Mollisols.
Haskins . ___________ Fine-loamy, mixed, mesic____ . __ . . _.__.____ Aeric OQchragqualfs_ __________._______ Alfisols,
Homer_ . ______.. Fine-loamy over sandy or sandy-skeletal, mixed, mesic_| Aecriec Ochraqualfs______ . _______ Alfizols.
Linwood._____...____ Loamy, cule, mesic_ ... _______________ Terrie Medisaprists___ . ___________ Histosols,
Maumee______.._.__ . Sandy, mixed, noncaleareous, mesic . _________ Typic Haplaguolls.__ .. __________ Mollisols.
Metea________..____ Coarse-loamy, mixed, mesie__ o oo Arenie Hapludalfs_ .. ________ Alfisols,
Miami ... Fine-loamy, mixed, mesic. . .o oo .. Typic Haplodalfs_______.______...___ Alfisols,
Oshtemo____________ Coarse-loamy, mixed, mesic_ .. _____________________ Typic Hapludalfs_ . ________ Alfisols.
Pewamo____________ Fine, mixed, nonealeareous, mesic_ - _______._________ Typic Argiaquolls______________._ ' Mollisols.
Plainfield . __ . _._..__ Sandy, mixed, mesie.__.__________. e Typic Udipsamments_ . ___________. . Entisols.
Rawson_._____.____ Finc-loamy, mixed, mesieoo . ___.______________ Typic Hapludalfs_____ . ___________ Alftsols.
Rensselaer..._____._ Fine-loamy, mixed, noncalearcous, mesic_ . ________ Typie Arglagquolls. . ______________. Mollizols.
Riddles______.______ Fine-loamy, mixed, mesico ..o .. ___________ Typic Hapludalfs____ . . ______ Alfisols,
SBebewa. .- ________ Fine-loamy over sandy or sandy-skeletal, mixed, non- | Typie Arglaquobls________._. . _____ Mollisols.

caleareous, mesic.

Shoals_______.______ Fine-loamy, mixed, nonacid, mesie___________________ Aeric Fluventic Haplaquepts_________. Inceptisols.
Tawas__________.____ Sandy, eule____ . . Terric Borosapristé_ o .. _____ Histosols.
Tedrow.._..______._ Sandy, mixed, mesic_ _._____. el _. Aquie Udipsamments_____________.__ Entisols.

ner.._____..______ Sandy, mixed, mesic. - .. . i _o_..___ Typic Udipsamments_ . ____________. Entisols.
Volinia_____.______.__ Fine-loamy over sandy or sandy-skeletal, mixed, mesic_' Typic Argiudolls_ . .____ .. ___________ Motllisols.
Walllkeil____________ Fine-loamy, mixed, nonaeid, moesic ... ___.__ . _ Thapto Histic Ha.plaqueptq ___________ Ineceptisols.
Washtenaw._ ________ Fine-loamy, mixed, nonaeid, mesie_____________._____ Typic Haplaguents_ .. ___________ Entisols.
Whitaker_ . _________ Fine-loamy, mixed, mesie_____________ .. ___.__ Aerie Ochraqualfs_______ .. _____ ... Alfisols.

Surarour.—Hach great grounp is divided into sub- The Miami and Pottawatomie Tndians were carly in-

groups, ong leplosontmu' the eentral (typic) segment of
the group, and others, called intergrades, that have ¢ prop-
erties of the group and also one or more properties of
another great group, suborder, or order. Subgroups may
also be made in those instances where soil properties in-
tergrade outside of the range of any other great group,
subor der, or order. The names of subgroups ave derived
by placing one or more adjectives hefore the name of the
great group.

Fasry—TFamilies ave established within a subgroup
primarily on the basis of properties important to the
growth of plants or behiavior of soils when used for engi-
neering. Among the properties congidered are texture,
mineralogy, Iﬁ"ldloll, soil  temperature. permeability,
thickness of horizons, rmd consistence.

Serms—The series is o group of soils that have major
horizons that, except. for texture of the surface layer, are
snmhr in Jmportant characteristics and in quﬂnfrement
in the profile.

General Nature of the County

This section discusses the elimate, drainage, and farm-
ing in Elkhart County. The statistics on farming are
from the 1959 and the 1961 United States Census of Am i-
culture.

habitants of Elkhart County. The first permanent white
settlers came from Ohlo, Pennsylvania, and the New
England States in the fall of 1828, In 1830 the county
was organized.

Climate ©

Tlkhart County has an invigorating climate, and four
well-defined seasons of the year, bccause of its locatlon
in the middle latitudes and 1n the interior of a continent
wwauy from the moderating effects of the oceans. Air of
hoth tropical and polar origin brings frequent changes
in temperature and humldlty and well-distributed rain-
fall. Tow-pressure centers from the west cross the plains
and move up the Ohio River Valley and the St. Law-
rence River Valley to the Atlantic. Most rainfall comes
from these storms. Afternoon thunderstorms ave the pri-
mary source of sammer raintall; they average about 45 a
year. About one thunderstorm a year cccurs during the
wintelr months. Severe storms are rare, but 22 tornadoes
were reported in the county in the 50-year period from
1916 to 1966.

Tempepature and precipitation data for the county are
eiven i|table 11. Probable dates for the last freezing

"By LAWRENCE A, ScHAAL, climatologist for Indiana, National
Weather Service, U.8. Department of Commerce.
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temperature in spring and the first freezing temperature
in fall are given in.

Temperatures in July, the warmest month of the year,
reach 90° F. or higher on an average of eight davs a
year. In an average winter season, there are seven days
with temperatures below zero. Janmary is usually the
coldest month of the year.

Precipitation is often greatest late in spring and early
in summer. The winter months average a little less than
2 inches, and the spring months, about 3.3 inches. Days
having 0.10 inch or more of rain average 8 & month in
April and May, 7 a month in June and July, and 4 a
month during winter. Droughts are infrequent and affect
farming only occasionally.

Snowfall has occurred as early as Oetober and as late
as May. The largest amount of snow comes in February.

93

The greatest recorded snowfall on any one day was 10.3
incheg on February 25, 1961. The greatest monthly total
oceurred in February 1950, when a total of 16.6 inches
was recorded. The average yearly snowfall is 25.9 inches.
Many severe cold periods are preceded by snow, and this
helps protect over-wintering crops from extreme tempera-
tures,

On an average summer day, relative humidity varies
from the 40’s in the afternoon to 90 percent or higher just
befors dawn. Relative humidity rises and falls much as
temperature does during a 24-hour period, but the high-
est relative humidity usually occurs with the minimum
temperature and the lowest humidity with the maximum
temperature. In winter the most probable range of rela-
tive humidity is from the 60°s to the 90’s. Southerly
winds bring higher humidity than northerly winds.

TaBre [1.—Temperature ond precipitation
[All data from records at Goshen]

: Temperature Precipitation
'
One year in 10 Average
Month will have— Days with | depth of
Average | Average | Average | Average | Average - ___|show cover| snow on
daily daily monthly | monthly | monthly 1 inch days with
maximum | minimum | maximum | minimum total Or 1OTe [SIOW Ccover
Less More of 1 inch
than— than— or maore
e -
OB, o R, °F. *F. Tnches Tiches Inehes Number Tnehes
Januwary____________________ 33 17 51 -5 2.0 0.9 30 12 3
February__ . ___________ 36 19 54 —3 1.9 .6 37 9 3
Mareh ... . _____. 46 27 68 6 2.6 1.4 3.7 3 2
April _ . 50 37 79 22 3.7 L8 A6 n 6
May o ___ 71 47 56 30 3 6 1.7 5.0 0 0
dJune ... ._________ 81 57 93 49 3 8 2.3 57 0 0
July___.____ e 85 61 96 48 38 1.7 7.8 0 0
August__________________ 84 60 94 45 3.4 1.4 6 5 0 0
September_._______________ 76 52 91 35 2.8 L0 4.8 0 0
October_________.__________ 66 42 82 25 2.8 .8 5 2 1 1
November . ___ . _.________ 49 a1 6% 13 2.3 1.1 3.4 2 3
December. _____ .. __________ 36 20 56 -1 1.7 .6 3.1 1 3
Year. ____ . _____.____. 60 : 39 2 94 5 —10 | 344 26. 3 40.4 28 3
; ) \ \
! Less than one-half day. ¥ Average annual minimum.
? Average annual maximum.
TABLE 12.—Probabilities of last freezing temperatures in spring and first in fall
{All data from Goshen]
! Dates for given probability and temperature
Probability I
16° F. 20° F. 24° F. | 28° F. 32° F.
or lower or lower ot lower ' or lower ar lower
Spring:
Lyearin 10laterthan ________________________ March 28 April 10 April 25 May 10 May 23
2 years in 10 later than___ ____  ___________ March 23 April 5 April 20 May 6 May 19
5 years in 10 later than. _______________________ March 13 March 24 April 8 April 27 May 11
Fall:
ITyearin 10 earlier than__ . _____________.______ November 11 | October 29 October 22 QOctoher 6 September 24
2 years in 10 earlier than______________________ November 17 | November 4 Qctober 27 Qctober 11 September 28
5 years in 10 earlier than__ . ______ .. ________ November 30 | November 16 | November 7 Qetober 20 Qctober 7
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Prevailing winds are from the southwest most of the
time, but westerly and northwesterly winds are predomi-
nant in winter, At a height of 20 feet above the ground,
the average wind velocity is about 11 miles per hour in
spring and nearly 8 miles per hour late in summer,

The most nearly ideal weather for outdoor activities
comes in fall, when temperatures are usually in the com-
fortable range, showers are least frequent, and the
amount of sunshine averages about 70 percent of the
maximum possible.

Drainage’

Elkhart County is mainly in the St. Joseph drainage
basin, the mouth of which 1s at St. Joseph, Michigan. A
very small area in the southwestern part of the county
15 in the Kankakee River drainage basin, which drains to
the Mississippl River,

The 573-squarc-mile area drained by the Elkhart River,
upstream from Goshen, includes about 120 square miles
in southeastern Elkhart County. Many abandoned mean-
ders oceur in the Elkhart River Valley. Solomon Creck is
a small stream that has a wide valley, Haphazard drain-
age patterns mark moraine areas in the county, and local
watershed divides occur near the crests of the moraines.

There are several lakes in the county, and most of them
are shallow. Gaging stations arc located on Heaton,
Hunter, Indiana, Simonton, and Wolt Lakes. Stream
gaging stations are located on the St. Joseph River at
Elkhart, on Christiana Creekk at Elkhart, and on the
LElkhart River at Goshen.

Farming

In 1959 and 1964, Elkhart County ranked frst among
Indiana counties in dairy products sold and second in
number of farms, number of dairy farms. number of
poultry farms, value of farm products sold. value of live-
stock products sold, value of poultry products sold, and
farm sales of 340,000 or more. '

In 1959, there were 299520 acres in farms and 2.166
farms, but by 1964 the number of farms had dropped to
2,095, The average size of farm was 108.5 acres in 1959
and 110.7 acres in 1964,

Of the 2095 farms in the county in 1964, there were
677 miscellancous and unclassified farms, 423 dairy farms,
321 cash-grain farms, 299 livestock farms. 204 pounltry
farms, 157 general farms, § fruit and nut farms, and 6
vegetable farms.

Between 1959 and 1964, the acreage of harvested crop-
land decreased from 150,121 acres to 147,405 acres and the
cropland used only for pasture decreased from 21,119 to
18,576 acres. '

Corn occupied the largest ncreage of any crop in the
county in 1959 and in 1964, but wheat and sovbeans algo
were Important, as were hay and pasture. Poultry and
dairy are the most important livestack enterprises in
Elkhart County.

'B_y Domnarp 8amrTH, distriet conservationist, Boil Conservation
Serviee,
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Glossary

Aggregate, soil. Many fine particles held in a single mass or
cluster, Natural soil aggregates, such as erumhbs, blocks, ar
prismsg, are called peds. Clods are aggregates produeed by
tillage or logging.

Alluvium. Soil material, sueh as sand. silt, or elay, that has been
deposited on land by streams.

Available water capacity (alsc termed available molsture capac-
ity). The eapacity of soils to hold water available for use
by most plants. It is comnonly defined as the difference
Letween the amount of seil water at ficld capacity and the
amount at wilting point. It is commonly eXpressed as inches
of water per ineh of soil.

Clay. As o soil separate, the mineral soil particles legs than 0.002
millimeter in Alameter. As a sdil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand,
and less than 40 percent silt.

Clay film. .\ 1hin coating of elay on the surface of a soil aggregate.
Synonyms: Clay coat, elay skin.

Congsistence, soil, The feel of the soil and the ease with which a
lump ean be ernshed by the fingers. Terms commonly used
to deseribe eonsistener are—

Logse~~Noncoherent when dry or moist;
gether in a mass.

Frieble.—When moist, crushes easily under gentle pressure be-
tween thumb and forefinger and ecan he pressed together
into a lamp.

Iirm.—When moist, crushes under moderate pressure hetween
thuml and forefinger, buf resisfance is distinctly noticeable.

Plgstic—When wet, readily deformed by moderate pressure but
can De pressed into a Iump; will form a “wire” when
rolled between thumb and forefinger.

Sticky.—When wet, adheres to other material and tends to
streteh somewhat and pmll apart, rather than to pull free
from other materinl.

Hard.—When dry. moderately resistant to pressure; can be
broken wirth difBeudty between thumb and forefinger.
Saft—When dry, breaks into powder or individual grains

utider very slight pressure.

Cemented—Hard and britfle ;. little affected by moistening.

Cover Crop. A clogse-growing crop grown primarily to improve and
to protect the soil between periods of regular erop prodie-
tion, ar a ecrop grown between trees and vines in orchards
and vineyards.

Drainage, natural. Refers to the conditions of frequency and dur-
ntion of periods of saturation or partial sgaturation that
existed during the development of the soil. Opposed to al-

does not hold to-
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tered dralnage, which is commonly the result of artificial
drainage or irrigation but may be caused by the sudden
decpening of channels or the blocking of drainage outlets.
Seven different classes of natwral soil drainage are recog-
nized, :

Eireessively drained soils are commonly very porons and rapidly
permeable and have a low water-holding ecapacity.

Somewhat creessively drained soils ave also very permeable
and are free from mottling throughout their profile.

Well-drained soils arve nearly free from mottling and are eom-
monly of intermediate texture.

Moderately well drained soils commonly lLave a slowly per-
meable layer in or immediately Deneath the solum. They
have uniform eolor in the A and upper B horizens and
have mottling in the lower B and the C horizons.

Somewhat poarly drained soils are wet for significant periods
but not all the time, and some soils commonly have moftlings
below a depth of 6 to 16 inches, in the lower A horizon and
in the B and C horizons,

Poorly drained soils are wet for long periods and are light gray
and generally mottled from the surface downward, al-
though mottling may be absent or nearly =o in many snils.

Very pooarly drained soils are wet nearly all the time. They
have a dark-gray or black surface layer and are ETay or
light gray, with or without mottling, in the deeper parts
of the profile.

Drift (geclogy)}. Material of any sort deposited Ly geologic proe-
esges in one place nfter having been removed from another ;
includes drift material deposited by glaciers and by streams
and lakes associated with them.

Effluent. The outflow of water from a subterranean storage space.
The term is alse used in reference to gases and other liguids.

Eluviation. The movement of maferial from one place to another
within the soil, in either true solution or colloidal suspen-
ston, Soll horizons that have lost material through elnvia-
tion are said to be eluvial; those that have received material
are illuvial.

Genesis, soil. The manner in which a soil originates. Refers espe-
cially to the processes initiated by climate and organisms
that are responsible for the development of the solum, or true
soil, from the unconsolidated parent material. as conditioned
by relief and age or landform.

Green manure crap. A erop grown for the purpose of being turned
under in an early stage of maturity or soon after maturifty
for soil improvement.

Haorizon, soil. A layer of soil, approximately parallel to the surface,
that has distinet characteristics produced hy soil-forming
processes. These are the major horizons:

O hkorizon—The layer of organic watter on the surface of a
mineral soil. This layer consists of decaying plant residues.

A horizon.—The mineral horizon at the surface or just below
an O horizon. This horizon is the one in which Jliving
organisms uare most active and therefore is marked by
the aceumulation of humus. The lorizon may have lost
one or mare of soluble salts, clay, and sesquioxides (iron
and aluminum oxides).

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying
A to fhe underlying C horizon., The B horizon alse has
distinetive characteristies caused (1) by accumulation of
elay, sesquioxides, humus, or some combination of these:
(2) by prismatic or blocky structurc: (3) by redder or
stronger colors than the A horizon: or (4) by some com-
bination of these. Combined A and B horizons are usnally
called the solum, or frue soil. Tf a soil tacks a B horizon,
the A horizon alone is the solum.

€ horizon.—The weathered rock muterial immediately beneath
the solum, Tn moest soils this material is presumed to be
like that from which the overlying horizons were formed.
If the maferial is known to be different from that in the
solum, a Roman numeral precedes the letter C.

B layer.—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an
A or B horizon,

Tltuviation. The accumulation of material in a soil horizon through
the depogition of suspended material and organic matter
removed from horizons above. Rince part of the fine elay
in the B horizon (or subseil) of many so0ils have moved

into the I lhorizon frem the A horizon above, the B horizon
' is called an illuvial Liorizon.

Immature soil. A soil that Iacks elearly defined horizons because
the soil-forming forces have acted on the paremt material
for only a relatively short time since it was deposited or
exposed. .

Infiltration. The downward entry of water into the immediate
surface of soil or other material. Contrasted with percola-
tion, which is movement of water through soil layers or
material.

Internal soil drainage. The downward movement of water through
the soil profile. The rate of movement iz determined by
the texture, striecture, and other charaeteristies of the soil
profile and underlying layers, and by height of the water
talble. either permanent or perched. Helafive terms for ex-
pressing internal drainage are none, very slow, slow, medium,
rapid, and very rapid,

Lacustrine deposit {geology). Material deposited in lake water and
exposed by lowering of the water level or elevation of the
land.

Leaching. The rcmoval of soluble materials from soils or other
material by percolating water.

Marl., An earthy, unconsolidated deposit formed in fresh-water
lakes that consists chiefly of calcium carbonate mixed with
variong amounts of ¢lay or other impurities.

Mature soil. Auy soil with well-developed soil horizons that has
characteristics produced by the natural processes of goil
formation and in near equilibrivm with its present environ-
ment.

Mineral soil. Soil composed mainly of iuorganic (mineral) ma-
terial and low in content of organiec material. Its hulk
density iz greater than that of organie goil.

Moraine (geology). Au acenmulation of earth, stones, and other
debris deposited by a glacier. Types are ferminal, lateral,
wmadial, and ground,

Mottled. Trregularly marked with spots of different ecolors that
vary in number and size. Mottling in soils usually indicates
poor aeration and lack of drainage. Descriptive terms are
as follows: Abnndance—rew, common, and many; size—
fine, medium, and ecoarse; and contrast—faint, distinet, and
prominent, The size measurements are fine, less than &
millimeters {about 0.2 inch) in diameter along the greatest
dimension ; smedéwm, ranging from 5 millimeters to 15 milli-
meters (about 0.2 to 0.6 inch) in dlameter along the great-
est dimension; and coarse, more than 15 milimeters (about
0.6 inch) in dinmeter along the greatest dimension.

Muck. An organic soil that congists of fairly well decomposed
organie material! that is relatively high in mineral content,
finely divided, and dark in color.

Organie soil. A general term applied to a soil or to a soil horizon
that consists primarily of organic matter, such as peat
soils, muek seils, and peaty soil layers. Tn chemistry, organic
refers to the compounds of earbon.

Percolation. The downward movement of water through the soil.

Permeability, The quality of a soil horizon that enalles water or
air to move through it, Terms used to describe permeahility
are very slow, slow, moderately slow, moderate, moderately
rapid, rapid, and very rapiid.

Plow layer. The soil ordinarily moved in tillage;: equivalent to
surfice soil, .

Reaction, seil. The degree of acidity or alkalinity of a &0il, ex-
pressed in pH values. A soil that tests to pH 7.0 is pre-
cisely neutral in reaction beeause it is neither acid nor
alkaline. An acid, or "sour" sofl is one that gives an aeid
reaetion. In words, the degree of acidity or alkalinity are
expressed thus:

nH nH
Oxtremely acid___ Below 4.5  Neutral ____________ 6680 7.3
Very stremgly acid_ 45to 5.0  Mildly alkaline______ T4 to 7.8
Strongly acid_____ 5.1toH6  Moderately alkaline. 7.91084
Medinm acid___.__ 3.6t06.0  Strongly alkaline____ 85to9.0
SBlightly acid_____ 6.1 to 6.5 Yery strongly alka-
line ____________. 9.1 and
higher

Runoff (hydraulies). The part of the precipitation upoen a drainage
aren that iz discharged from the area in stream channels.
The water that flows off the land surface without sinking
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in is called surface mnoff; that whieh enters the ground
before reaching surface streams is called ground-water run-
off or seepage flow from ground water.

Sand. Tndividual rock or mineral fragments in soils that have
diameters ranging from 0.00 to 2.0 millimetera. Most =sand
graing consist of quartz, but they may be any mineral com-
pogition. The textural class name of any soll that contains
85 percent or more sand and not more than 10 percent clay.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (.05 millimeter). Soil of the silt
textural class iz 80 percent or more silt and less than 12
percent clay.

Solum. The npper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The
solum in mature soil inctudes the A and B horizons. Gen-
erally, the characteristics of the material in these horizons
are unlike those of the underlying material. The living roots
and other plant and animal life characteristic of the z0il are
largely confined to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or cluslers thut are separated from ad-
joining aggregates and have properties unlike those of an
equal mass of unaggregated primary soil particles. The prin-
cipal forms of soil structure are plety (laminated), pris-
matic (vertical axis of aggregates longer than horizontal),
columnar (prisms with rounded tops), blecky (angular or
subangular), and gransler. Structureless soils are (1)
single grain (each grain by itself, as in dune sand) or
{2) massive (the particles adhering togcether without any
regular cleavage, as in many claypans and hardpans).

Subsail. Technically, the B horizen ; roughly, the part of the solum
below plow depth.

Substratum. Technieally, the part of the soil helow the solum,

Surface soil. The soil ordinarily moved in tillage, or its eguiv-
atent in uncultivated soil, about 5 to 8 inches in thickness.
The plowed layer.

Terrace (geological). An old alluvial plain, ordinarily flat or
undulating, that borders a river, lake, or the sea. Stream
terraces are frequently called second hottoms, as contrasted
to flopd plains, and are seldom subject to overflow. Marine
terraces were deposgited by the zea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in
order of increasing proportions of fine particles, are sand,
logmy sand, sandy Ioam, loam, silt logm, silt, sandy clay
loagm, clay loam, &ilty clay loam, sondy clay, siliy clay, and
clay. The sand, loamy sand, and sandy loam classes may be
further divided by specifiving “‘coarse,” “fine,” or “very fine.”

Tilth, seil. The condition of the scil in relation to the growth of
plants, especially soil structure. Good tilth refers to the fri-
able state and is associated with high nonecapillary porosity
and stable, granular structure. A soil in poor tilth is non-
friable, hard, nonaggregated, and difficult to till.

Upland (geology). Land that consists of material nnworked hy
water in recent geologic time and Iying, in general, at a
higher elevation than the alluvial plain or stream terrace.
Land above the lowlands along rivers.

Water table. The highest part of the soil or underlying rock ma-
terial that is wholly saturated with water. Tn some places
an upper, or perched, water table may Dbe separated from
a lower one by a dry zone,

#r LS. GOVERNMENT PRINTING OFFICE : 1474 D - 463-133



For full informstion sbout a mapping unit, read both the description of the mepping unit and that of the soil series to which it belongs.

information about its management. Other informaticon is given in tables as follows:

Acreage and extent of soils, fable 1, p. 8.

Predicted yields, table 2, p. L3.

Engineering uses of the soils, lazbles 3, 4, =nd
5, pp. 46 throush 63,

Map

symhol Mapping unit

Ad Alluvial land, loamy=-===e--re—m-m-m e e e e —m—c—r—mrm——sna
Am Alluvial land, MiXed-—m—e oo s mm e e e
A Aubbeenaubbee sandy loam--rm-=m—e-—mm e e e
BlA  Blount silt loam, 0 to 2 vercent SlopeS-==wrme=reremrerececcneeee——————
BlB2 Blount silt loam, 2 to % percent slopes, eroded---—-ommcmmommcmccmcaooo
Bp Borrow pilg---emm e e e
Br Brady s8ndy LoSmMe - - o oo e e e e o
Bu Brems loamy Fine Samnd---o—m s oo m o e e
Bv Brooson S8nGY LO8l- = - e e oo e e e e e e
Bw Brookston 8ilh LO8Me— - o m o oo o e o e e
Ca Carlisle MUCK————r-"—com e e e ————
ca Cariisle mueck, drainede—aae e oo e
Ch&  Cheisea fine sand, O to 2 percenl 8l0PES-——-— - oo oo mmmmo oo
ChB  Chelsea fine sand, 2 to & percent sloPES-—-r-m- -t e mm e e e e
Chfl  Chelsea fine sand, & to 12 percent S1OPES === cmc o mmcmmmasmae oo
CrA  Crosby loam, O to 2 percent SloPeS==—momo oo oo e
CrB  Crosby loam, 2 to 4 percent 8lopese-—-cm oo o oo oo
De Del Rey silt Loam-—rmr= e oo m e o oo e e e e e
e Diexinscon sandy loam------—---- gy
Ve Dowagilac LoAM-----——-——mm et e e e r e e e
Ed BAwards MUCK=-re—r—m e e e e m— e — e m e m
FcA  Fox sandy loam, O to 2 percent Slopes s mm e s o o
FoB  FYox sandy loam, 2 to 6 percent 5lopeS-—--—m - - o oo o oo
FeC2 Fox sandy loam, & to 12 percent slopes, eroded-e—roomcmoommooooos
GT Gillford sandy LoSmem - om oo o e e e e~
Gm Filford mucky sandy logm----—-—-----———-——- e e ——mm
Gp Gravel Pitee e oo s e e e
Haf  Haskins loam, O Lo 2 pereent 8lopes—--— oo oo o oo
HaB  Haskins loam, 2 to 4 percent slopes —me--oemm e oo
Ho Homer LoBme=—=— e s e e e e e e e e
Im Linwood mMugk—m——-=—m— e r s musEEEsssms s s sas s mL=s =L a o=
Ma Made landerremrenmon ;e e e e e e e — s
Mh My e e e e e e e
Mm Maumee loamy Fine SaNder-——m-m-r—mm e mm e e e am s m e
MnB  Metea loamy Tine sand, C to 6 percent slopes—-—m oo oo
MaC  Metea loamy fine sand, & to 12 percent slGpES-—-——--—-————mmmmm—mcmmmmee

MoRZ2

Miami loam, 2 to & percent slopes, ercdedr=-e-recmcamccmmcmmcmceammaaeax

GUIDE TO MAPPING UNITS

Capabiility  Shrub and
unit tree group

Symbol Page | Number
I-2 34 3
V= L1 D
ITw-11 38 2
ITw-2 37 2
ITe-12 36 o
Vile-3 he --
IITw-4 39 2
Ivs-1 41 i
IIT&-2 3G b
ITw~1 36 1
V-2 L1 1
IITw-8 3G 1
TIT=s-1 38 i
ITIs-1 38 b
IIZe-12 38 i
IIw-2 37 B
Tle-12 36 2
IIw-2 37 2
IIIs-2 39 L
IIs-? 36 3
IVw=3 L1 1
Iils-2 39 3
I1Te-13 35 3
IXle-13 38 3
ITw-h 37 1
ITw-L 37 1
VIiie-3 Lo -
ITw-2 37 2
IIe-12 3¢ 2
TTw-4 37 2
IIw-10 37 1
VITe-3 hp -
VITTw-1 43 -
IIIw-1 39 1
IITs-2 39 3
IITe-13 38 3
IZe-1 35 3

Use of soils for town and country planning, table 6, p. 66.

Shrub and tree planting guide, table T, p. T6.
Useof soils for wildlife, tahle 8, p. T8.
Use of soils for recreation, tsble 9, p. 8k,

Map

symbol Mapping unit

MoC2 Miami loam, 6 teo L2 percent slopes, ercdedesm—— oo om ol
MoD2  Mismi loam, 12 to 18 percent slopes, eroded-—--c—— oo memmcm e
MrC3 Miami ¢lay loam, 6 te 12 percent slones, severely eroded-ee--—-——oomomman
MrD3 Mlami elay lcam, 12 to 18 percernt slopes, severely erodede—-—--——-—mrmme=
CsA Oshtemo loamy sand, O to 2 percent slopeS---o——mom oo
OsB  Oshtemo loamy sand, 2 to & vercent 5Ll0peS-—---—-—mmemmcm e
0sC Oshtemo loamy sand, & to 12 percent 8lOpPEE—remmm o
0sD  Oshtemo loamy sand, 12 to 18 pereent slopeS-—--———- oo - oo
0s%  Oshtemo loawy sand, 18 to 25 perecent 5lopaS-—-re——memcemmcmc oo oo e
Fe Pewano silty clay losm-——-——mmmm s e e ea-
Fla Plainfield fine sand, O to 2 percent slopesememm—mos oo oo cmeca s
P12 Plainfield fine sand, 2 to 6 percent sloPeS-—--———- - rcrmccccwcme—me
PIC  Plainfield fine sand, & to 12 percent slopeS—--rmemewae oo cmom; oo oo mm o
RaA Rawson loam, O to 2 perecent s5l0pES——m—cmmw e o oo emmmaa
RaB  Rawson loam, 2 to & percent 8lopeS=-— o omoo oo mmmmecceee e
RaC2 Rawson loam, & to 12 percent slopes, eroded-—- oo oo mmoomccma e
Re Hensselaer silt LOAM=m—— = mm e o e
FsA  Riddles sandy loam, O to 2 percent 5lopeS———-~mme - cmme oo e
RsB  Riddles sandy losm, 2 tc & percent slopeS==--cammco oo oo e
BsC  Riddles sandy loam, £ to 12 percent SlopeS-—--—==——— oo oo oo e mmmm oo
RsD2 Riddles sandy loam, 12 to 18 percent slopes, eroded-em-m—wooom e
RsER2 Riddles sandy loam, 15 to 25 percent slopes, eroded-—--me-mmoooommmmmoon
RtA  Riddles loam, O to 2 percent slopes =sem s o oo oo m oo e
RLB2 Riddles loam, 2 to £ percent slopes, eroded-----m—mocmmma oo ___
RtC2 Riddles loam, & to 12 percent slopes, erodede-s=ss—meomomcooo oo ooccmemon
Se Bebewa LoaM= - m e - oo o e e mmdmeceem e
Sh Bhoals loam—- - m oo e e ecmmmmem o
Ta TaWaS MUK = s o e e e e e e
Td Tawas muck, drained-———memeea oo e e
Te Tedrow loamy Sandem=e - me oo o o
TyA  Tyner loamy sand, 0 to 2 percent 8lopeB————— oo m e
TyB  Tyner loamy sand, 2 to & percent 8lopeS—---=——memeomca o ______.
TyC Tyner loamy sand, 6 to 12 percent S1OPSS=me=mmemcmmc oo e e —meeaa
Vo Volinig 1oam-———- - mm oo m e e e e
Wa Wallkill 8ilt 1o@Mem e ;e e e e e o o e ————
Wh Washtenaw 211t logam--—--——-cmme o e
Wk Whitsker logm--——- o e e e o

In referring to = capability unit, read the latroduction to the section it is in for general

Capability Shrub asnd
unit tree group
Symbol Page Numbexr
IITe-1 38 3
IVe-1 4o 2
IVe-1 Lo 3
Vie-1 Ly, 3
Tils-~2 39 i
TTTe-13 38 L
IITe-13 38 L
TVe-13 Lo L
VIe-3 Lo lg
ITw-1 36 1
IVs-1 Il L
IVa-1 b1 f L
VIs-1 Lo 4
I-1 3! 3
ITe-1 35 3
ITIe-1 B 3
ITw-1 36 1
Iis-3 36 3
ITe-% 35 3
IIT=-5 38 3
IVex5 La 3
Vie-1 L1 3
I-1 3h 3
ITe-1 35 3
Iile-1 38 3
ITw-b 37 1
IIw-7 3T 2
V-2 L1 1
IVw-3 by 1
TVw-U Ly 2
I1Ta-1 38 L
I1Is-1 38 b
Ille-12 38 L
TTs-2 36 3
ITw-T7 37 1
ITw-1 36 1
ITw-2 37 2




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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