SOIL SURVEY OF

Sheboygan County, Wisconsin

United States Department of Agriculture
Soil Conservation Service

in cooperation with
U Research Division of the College of Agricultural

and Life-Sciences, University of Wisconsin
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partment of Agriculture #nd agencies of the States, usually the Agricultural Experiment Stations. In
some surveys, other Federal and local agencies also contribute. The Soil Conservation Service has leader-
ship for the Federal part of the National Cooperative Soil Survey. In line with Department of Agriculture
policies, benefits of this program are available to all who need the information, regardless of race, color,
national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in the period 1967-73. Soil names and descriptions
were approved in 1974. Unless otherwise indicated, statements in the publication refer to conditions in the
county in 1973, This survey was made cooperatively by the Soil Conservation Service and the Research
Division of the College of Agricultural and Life Sciences, University of Wisconsin. It is part of the tech-

nical assistance furnished to the Sheboygan County Soil and Water Conservation District.

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

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

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

Locating Soils

All the soils of Sheboygan County are shown
on the detailed map at the back of this publica-
tion. This map consists of many sheets made
from aerial photographs. Each sheet is num-
bered to correspond 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 soil. The soil symbol is inside the
area if there is enough room; otherwise, it is
outside and a pointer shows where the symbol
belongs.

Finding and Using Information

The “Guide to Mapping Units” can be used
to find information. This guide lists all the soils
of the county in alphabetical order by map
symbol and gives the page where each is de-
scribed. It also shows the capability unit,
woodland group, wildlife group, recreation
group, and tree and shrub group in which the
goil has been placed.

Individual colored maps showing the relative
suitability or degree of limitation of soils for
many specific purposes can be developed by
using the soil map and the information in the

text. Translucent material can be used as an
overlay over the soil map and colored to show
soils that have the same limitation or suit-
ability. For example, soils that have a slight
limitation for a given use can be colored green,
those with a moderate limitation can be colored
vellow, and those with a severe limitation can
be colored red.

Farmers and those who work with farmers
can learn about use and management of the
soils from the soil descriptions and from the
discussions of capability units and woodland
groups.

Foresters and others can refer to the section
“Woodland,” where the soils of the county are
grouped according to their suitability for trees.

Game managers, sportsmen, and others can
find information about soils and wildlife in the
section “Wildlife.”

Commumnity planners and others can read
about soil properties that affect the choice of
sites for dwellings, industrial buildings, and
recreation areas in the sections “Engineering
interpretations” and ‘“Recreation.”

Engineers and builders can find, under “Engi-
neering,” tables that contain test data, esti-
mates of soil properties, and information about
soil features that affect engineering practices.

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

Newcomers in Sheboygan County may be
especially interested in the section “General
Soil Map,” where broad patterns of soils are
described. They may also be interested in the
information about the county given in the
%action “Environmental Factors Affecting Soil
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SOIL SURVEY OF SHEBOYGAN COUNTY, WISCONSIN

By ROBERT J. ENGEL, BRUCE A. ROBERTS, AND JOSEPH A. STEINGRAEBER,
SOIL CONSERVATION SERVICE

FIELDWORK BY WAYNE D. BARNDT, ROBERT J. ENGEL, HENRY T. MOELLER, BRUCE A, ROBERTS, AND JOSEPH

A. STEINGRAEBER,
UNITED STATES DEPARTMENT OF AGRICULTURE,

SOIL CONSERVATION SERVICE
SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE

RESEARCH DIVISION OF THE COLLEGE OF AGRICULTURAL AND LIFE SCIENCES UNIVERSITY OF WISCONSIN

HEBOYGAN COUNTY is in the southeastern

part of Wisconsin (see facing page). It is bordered

on the east by Lake Michigan, on the south by Ozaukee

and Washington Counties, on the west by Fond du

Lac County, and on the north by Calumet and Mani-

towoc Counties. It has a total land area of 323,392
acres. Sheboygan, the largest city, is the county seat.

Commerce and industry are important in the east-
central part of the county, especially near Sheboygan,
Kohler, Sheboygan Falls, and Plymouth.

Most of the soils in Sheboygan County are nearly
level to sloping. They are suited to many different
crops. Corn, oats, and alfalfa are the main crops, but
canning and truck crops are grown extensively in the
eastern half of the county. Canneries are chiefly lo-
cated at Random Lake, Adell, Waldo, and Plymouth.
Much of the farm income is derived from dairying
and from livestock and livestock products. Many
cheese factories are throughout the county. Wooded
areas are chiefly on the steeper soils in the western
half of the county and on low, wet soils.

Recreational use of soils is increasing, especially in
the area south of Sheboygan bordering Lake Michigan
and in the Kettle Moraine area, which extends south-
west from the village of Elkhart Lake through the
townships of Greenbush, Mitchell, and Scott.

The increasing demand for homesites, industries,
and recreational facilities makes it important to select
suitable soil areas for the intended use. This survey is
designed to provide useful information for community
and county planning as well as for farming purposes.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Sheboygan County, where they are lo-
cated, 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 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
profiles they studied, and they compared these pro-
files with those in counties nearby and in places more
distant. They classified and named the soils according
to nationwide, uniform procedures. The soil series
and the soil phase are the categories of soil classifica-
tion most used in a local survey.

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

Soils of one series can differ in texture of the

surface layer and in slope, 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 3011 phase indicates
a feature that affects management. For example,
Kewaunee silt loam, 2 to 6 percent slopes, is one of
several phases within the Kewaunee series.
- After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the
boundaries of the individual soils on aerial photo-
graphs. These photographs show woodlands, buildings,
field borders, trees, and other details that help in
drawing boundaries accurately. The soil map at the
back of this publication was prepared from aerial
photographs.

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

Some mapping units are made up of soils of dif-
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2 SOIL SURVEY

ferent series, or of different phases within one series.
One such kind of mapping unit that is shown on the
goil map of Sheboygan County is a soil complex.

A soil complex consists of areas of two or more
soils so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each
area of a complex contains some of each of the two
or more dominant soils, and the pattern and relative
proportions are about the same in all areas. Generally,
the name of a soil complex consists of the names of
the dominant soils joined by a hyphen. Casco-Rodman
complex, 6 to 12 percent slopes, is an example.

In most areas surveyed there are places where the
soil material is so rocky, so shallow, so severely eroded,
or so variable that it has not been classified by soil
series. These places are shown on the soil map and
are described in the survey, but they are called land
types and are given descriptive names. Alluvial land
and Dune land are examples of two land types in
Sheboygan County.

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

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

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

General Soil Map

The general soil map at the back of this survey
shows, in color, the soil associations in the survey area.
A soil association is a landscape that has a distinctive
pattern of soils in defined proportions. It typically
congists of one or more major soils and at least one
minor soil, and it is named for the major soils. The
soils in an association can occur in other associations
but in different patterns.

A map showing soil associations is useful to people
who want to have a general idea of the soils in a survey
area, who want to compare different parts of that area,
or who want to locate large tracts that are suitable for
a certain kind of land use. Such a map is a useful gen-
eral guide for broad planning of a watershed, a wooded
tract, or a wildlife area or for broad planning of recre-
ational facilities, community developments, and such
engineering works as transportation corridors. It is
not a suitable map for detailed planning for manage-
ment of a farm or field or for selecting the exact loca-
tion of a road or building or other structure because
the soils within an association ordinarily vary in slope,
depth, stoniness, drainage, and other characteristics
that affect their management.

Soil associations and delineations on the general soil
map do not fully agree with those of the general soil
map in adjacent counties published at a different date.
Differences in the maps are the result of improvement
in the classification of soils, particularly in the modifi-
cations or refinements in soil series concepts. In addi-
tion, more precise and detailed maps are needed be-
cause the use of the general soil maps has expanded
in recent years. The more modern maps meet this
need. Still another difference is the pattern of occur-
rence of the major soils or the range in slope that is
permitted within associations in different surveys.

The five soil associations in this survey area are
described on the following pages.

1. Mosel-Oakville-Hebron association

Somewhat poorly drained to well drained soils that
have a subsoil of mainly clay loam to sand and are
underlain by medium and fine sand or stratified silt
loam and silty clay loam

This association makes up about 5 percent of the
county. It is about 25 percent Mosel soils, 17 percent
Oakville soils, 16 percent Hebron soils, and 42 percent
minor soils. _

Mosel soils are in old glacial lake basins. Slopes are
slightly concave. The soils are nearly level and gently
sloping and are somewhat poorly drained. The surface
layer is loam. The subsoil is clay loam and gravelly
sandy loam in the upper part and silty clay loam in
the lower part. The substratum to a depth of 60 inches
is silty clay loam.

Oakville soils are on sand dunes and old beach
deposits that formed when the water level in Lake
Michigan was higher than it is now. They are nearly
level to sloping and are well drained and moderately
well drained. The surface layer is loamy fine sand.
The subsoil is loamy fine sand in the upper part and
fine sand in the lower part. The substratum to a depth
of 60 inches is sand and fine sand.

Hebron soils are in old glacial lake basins. Slopes
are slightly convex. The soils are nearly level and
gently sloping and are well drained and moderately
well drained. The surface layer is loam. The subsoil is
loam, sandy clay loam, and sandy loam in the upper
part and silty clay loam in the lower part. The sub-
stratum to a depth of 60 inches is stratified silt, silty
clay, and silty clay loam.

Among the minor soils in this association are the
Colwood, Kibbie, Navan, Sisson, and Yahara soils and
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the Hebron variant. Sisson soils and the Hebron
variant are intermingled with other Hebron soils and
with Oakville soils. Colwood, Kibbie, Navan, and Ya-
hara soils are in swales and depressions throughout the
association.

This association has a moderate or low potential for
all cultivated crops commonly grown in the county.
Most of it is used for corn, small grain, and legumes.
A large acreage is also used for canning crops, such
as sweet corn and peas, and for dairy farming. A few
steeper areas and undrained, wet areas are used for
pasture or wildlife habitat, and a few areas are in
woodland. Where adequately drained, the wet soils
are used for all crops commonly grown in the county.

Controlling erosion and soil blowing and maintain-
ing organic-matter content, tilth, and fertility are the
main concerns in managing the dominant soils for
cultivation.

Mosel soils have severe limitations for most nonfarm
uses because of wetness and high frost action. Hebron
soils have severe limitations for septic tank absorption
fields and local roads and streets and moderate limita-
tions for dwellings with basements and for trench type
sanitary landfill. Where slopes are less than 6 percent,
Oakville soils have only slight limitations for septic
tank absorption fields, local roads and streets, and
homesites. Contaminating the ground water supply,
however, is a risk if they are used for septic tank
absorption fields. They have severe limitations for
sanitary landfill.

2. Kewaunee-Waymor-Manawa association

Well drained to somewhat poorly drained soils that
have a subsoil of mainly clay loam to clay and are un-
derlain by loam or silty clay loam glacial till

This association makes up about 45 percent of the
county. It is about 42 percent Kewaunee soils, 11 per-
cent Waymor soils, 11 percent Manawa soils, and 36
percent minor soils.

Kewaunee soils are on broad till plains. Slopes are
convex. The soils are nearly level to moderately steep
and are well drained and moderately well drained. The
surface layer is mainly silt loam, but in eroded areas
it is silty clay loam or silty clay. The subsoil is silty
clay and silty clay loam. The substratum to a depth of
60 inches is silty clay loam.

Waymor soils also are on broad till plains. Slopes
are convex. The soils are nearly level to sloping and
are well drained. The surface layer is silt loam. The
subsoil is silty clay loam in the upper part and clay
loam in the lower part. The substratum to a depth of
60 inches is loam.

Manawa soils are in slightly concave, old glacial lake
basing and drainageways. They are nearly level and
gently sloping and are somewhat poorly drained. The
surface layer is silt loam. The subsoil is silty clay loam
and clay. The substratum to a depth of 60 inches is
silty clay loam. v

Among the minor soils in this association are the
Hebron and Poygan soils. Hebron soils are in old
glacial lake basins and are intermingled with Ke-
waunee and Waymor soils. Poygan soils are in swales
and wet drainageways near Manawa soils.

This association is mostly moderately well suited to

all crops commonly grown in the county. Most of it is
used for corn, small grain, and legumes. A large acre-
age is also used for dairy farming and beef cattle.
Some areas are used for canning crops, such as sweet
corn and peas. Some steeper areas and undrained, wet
areas are used for pasture or wildlife habitat, and
some areas are in woodland. Where adequately drained,
the wet soils are used for all crops commonly grown
in the county.

Controlling erosion and maintaining organic-matter
content, tilth, and fertility are the main concerns in
managing the dominant soils for cultivation.

Kewaunee soils have severe limitations for septic
tank absorption fields, trench type sanitary landfill,
and local roads and streets and moderate limitations
for dwellings with basements. Where slopes are no
more than 2 percent, they have slight limitations for
sewage lagoons. Where slopes are no more than 6
percent, Waymor soils have slight limitations for dwell-
ings with basements. These soils have glight limitations
for trench type sanitary landfill and moderate limita-
tions for septic tank absorption fields and local roads
and streets. Where slopes are no more than 6 percent,
they have moderate limitations for sewage lagoons.
Manawa soils have severe limitations for nonfarm uses.

3. Hochheim-Theresa association

Well drained soils that have a subsoil of mainly clay
loam or silty clay loam and are underlain by gravelly
sandy loam glactal till

This association makes up about 30 percent of the
county. It is about 44 percent Hochheim soils, 17 per-
cent Theresa soils, and 39 percent minor soils.

Hochheim soils are on convex till plains and drum-
lins. Slopes are convex. The soils are nearly level to
steep and are well drained. The surface layer is silt
loam. The subsoil is clay loam. The substratum to a
depth of 60 inches is gravelly sandy loam.

Theresa soils are on convex till plains. Slopes are
convex. The soils are nearly level to sloping and are

-well drained. The surface layer is silt loam. The sub-

soil is mainly silty clay loam in the upper part and
clay loam in the lower part. The substratum to a depth
of 60 inches is gravelly sandy loam.

Among the minor soils in this association are the
Barry, Casco, Lamartine, Nenno, and Pella soils. Casco
soils are on outwash plains, primarily in Rhine Town-
ship and in the southern part of Sherman and Scott
Townships. Barry, Lamartine, Nenno, and Pella soils
are in swales and wet drainageways throughout the
association.

This association is well suited or suited to all crops
commonly grown in the county. Most of it is used for
corn, small grain, and legumes. A large acreage is also
used for dairy farming and beef cattle, and some areas
are used for canning crops, such as sweet corn and
peas. Some steeper areas and undrained, wet areas are
used for pasture or wildlife habitat, and some areas
are in woodland. Where adequately drained, the wet
soils are used for all crops commonly grown in the
county.

Controlling erosion and maintaining organic-matter
content, tilth, and fertility are the main concerns in

‘managing the dominant soils for cultivation.
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Figure 1.—Landscape of Casco and Fox soils in association 4.

Where slopes are less than 6 percent, 'the major soils
of this association have slight limitations for septic
tank absorption fields and dwellings with basements
and moderate limitations for sewage lagoons. W}_lerg
slopes are less than 12 percent, they have slight limi-
tations for trench type sanitary landfill. The limita-
tions for local roads and streets are moderate or severe.

4. Casco-Fox-Rodman association

Well drained to excessively drained soils that have a
subsoil of mainly silty clay loam to sangly clay loam or
gravelly sandy loam and are underlain by stratified
gravel and sand outwash

This association makes up about 17 percent of the
county. It is about 54 percent Casco soils, 28 percent
Fox soils, 5 percent Rodman soils, and 13 percent
minor soils (fig. 1). )

Casco soils are on outwash plains, terraces, and
moraines. They are nearly level to very steep and_ax_'e
well drained. The surface layer is loam. The subsoil is
clay loam and sandy clay loam. The substratum to a
depth of 60 inches is stratified gravel and sand.

Fox soils are on outwash plains and terraces. They
are nearly level to sloping and are wpll .dramed. The
surface layer is silt loam. The subsoil is silty clay loam

in the upper part and clay loam in the lower part. The
substratum to a depth of 60 inches is stratified gravel
and sand.

Rodman soils are on outwash plains, kames, and
eskers. They are sloping to very steep and are exces-
sively drained. The surface layer and subsoil are grav-
elly sandy loam. The substratum to a depth of 60 inches
is stratified gravel and sand.

Among the minor soils in this association are the
Boyer, Fabius, Matherton, St. Charles, and Sebewa
soils. Boyer soils are intermingled with Casco, Fox,
and Rodman soils. St. Charles and Matherton soils are
in areas where the silty mantle is thick. Fabius and
Sebewa soils are in swales and wet drainageways
throughout the association.

Where slopes are no more than 12 percent, this asso-
ciation is suited to poorly suited to all the general
farm crops commonly grown in the county. In an av-
erage year, however, crop yields are limited by the
available water capacity. Much of the association is
used for corn, small grain, and legumes. A large acre-
age is also used for dairy farming and beef cattle.
Some areas are used for pasture and wildlife habitat,
especially steeper areas and undrained, wet areas.
Where adequately drained, the wet soils are used for
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all general farm crops commonly grown in the county.
Small woodlots are common. Some areas are used as
a source of sand and gravel. 4

Controlling erosion and maintaining organic-matter
content, tilth, available water capacity, and fertility
are the main concerns in managing the dominant soils
for cultivation.

Where slopes are less than 6 percent, the major soils
of this association have only slight limitations for
septic tank filter fields and dwellings with basements.
They have severe limitations for sewage lagoons and
trench type sanitary landfills. Where slopes are no
more than 6 percent, Casco soils have slight limita-
tions for local roads and streets and Fox soils have
moderate limitations.

5. Boots-Houghton association

Very poorly drained organic soils that are underlain
by muck ‘

This association makes up about 3 percent of the
county. It is about 71 percent Boots soils, 13 percent
Houghton soils, and 16 percent minor soils.

Boots soils are in depressions, drainageways, and
old glacial lake basins. They are nearly level and very
poorly drained. The organic layer is highly decomposed
muck more than 51 inches thick. In many areas marl is
at depths between 51 and 64 inches.

Houghton soils are in depressions, drainageways,
and old glacial lake basins. They are nearly level and
very poorly drained. The organic layer is highly de-
composed muck more than 60 inches thick.

Among the minor soils in this association are the
Adrian, Edwards, and Palms soils. These. soils are in-
termingled with Boots and Houghton soils throughout
the association.

Most of this association is used for wildlife habitat
or woodland. Unless drained, the soils of this associa-
tion are too wet for cultivated crops. Where adequately
drained, they are generally used for corn, but are also
moderately well suited to specialty crops, such as let-
tuce, carrots, and mint.

Maintaining adequate but not excessive drainage,
protecting against rapid subsidence and soil blowing,
and maintaining fertility are the main concerns in
managing the dominant soils for cultivation.

The major soils of this association have very severe
limitations for homesites, septic tank absorption fields,
local roads and streets, and sanitary landfills.

Descriptions of the Soils

This section describes the soil series and mapping
units in Sheboygan County. Each soil series is de-
scribed in detail, and then, briefly, each mapping unit
in that series. Unless it is specifically mentioned other-
wise, it is to be assumed that what is stated about the
goil series holds true for the mapping unit in that
series. Thus, to get full information about any one
mapping unit, it is necessary to read both the descrip-
tion of the mapping unit and the description of the
soil series to which it belongs. )

An important part of the description of each soil
series is the soil profile, that is, the sequence of layers

from the surface downward to rock or other under-
lying material. Each series contains two descriptions
of this profile. The first is brief and in terms familiar
to the layman. The second is much more detailed and
is for those who need to make thorough and precise
studies of soils. Color terms are for moist soil unless
otherwise stated. The profile described in the series is
representative for mapping units in that series. If the
profile of a given mapping unit is different from the
one described for the series, these differences are
stated in describing the mapping unit or they are dif-
fer_?cnces that are apparent in the name of the mapping
unit,

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Dune land and Marsh, for example, do not be-
long to a soil series, but nevertheless are listed in
alphabetic order along with the soil series.

Preceding the name of each mapping unit is a sym-
bol that identifies the mapping unit on the detailed soil
map. Listed at the end of each description of a map-
ping unit is the capability unit, woodland group and
wildlife group in which the mapping unit has been
placed. The page for the description of each capability
unit can be found by referring to the Guide to Mapping
Units at the back of this survey.

The acreage and proportionate extent of each map-
ping unit are shown in table 1. Many of the terms used
in describing soils can be found in the Glossary at the
end of this survey, and more detailed information
about the terminology and methods of soil mapping
can be obtained from the Soil Survey Manual (26).

Adrian Series

The Adrian series consists of nearly level, very
poorly drained soils formed in herbaceous organic ma-
terial overlying sand. These soils are depressional
areas in old glacial lake plains, stream valleys, and
outwash plains. The native vegetation was marsh
grasses, sedges, cattails, and some water-tolerant trees
and shrubs.

In a representative profile the organic layer is about
40 inches thick. The upper part is black muck, and the
lower part is very dark brown muck. The substratum
to a depth of 60 inches is light gray loose sand.

Permeability is moderately rapid, and available
water capacity is very high. Organic-matter content is
very high, and natural fertility is low. The root zone
is limited by the water table in undrained areas and
by the underlying sand in drained areas.

Most of the acreage is used for woodland, wildlife
habitat, and pasture. Some areas are drained and used
for crops.

Representative profile of Adrian muck, slopes of 0
to 2 percent, in a wooded area, 2,180 feet north and
%0 fgel‘i3 east of the southwest corner of sec. 27, T. 14 N.,

.2 .

0Oal—0 to 11 inches; black (10YR 2/1 broken face and
rubbed) sapric material; moderate coarse subangular
blocky structure parting to moderate medium granular;
friable; neutral; gradual wavy boundary.

0a2—11 to 27 inches; black (10YR 2/1 broken face and

! Italic numbers in parentheses refer to Literature Cited, p. 113.
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TABLE 1.—Approximate acreage and proportionate extent of the soils

Mapping unit Acres | Percent Mapping unit Acres Percent
Adrianmuek._ __ ... 960 0.3 | Kewaunee silty clay loam, 2 to 6 percen
Adrian-Granby-Oakville complex______________ 635 .2 slopes, erodedy_ . 3_,_ e _p_ . _f- f- 14,500 4.5
Alluvial land . - .. 600 .2 | Kewaunee silty clay loam, 6 to 12 percent ’
Alluvial land, wet ... . ____. 3,300 1.0 slopes, eroded . - - - _ .. __________________ 7,900 2.4
Barrysilt loam_ ___.__________________._.__.__ 2,700 .8 | Kewaunee silty clay loam, 12 to 20 percent
Beaches, sandy. ... .. ... 225 O] slopes, eroded _ _ - . __________.___________ 800 2
Bellevue silt loam.__________________ 950 .3 | Kewaunee silty clay, 6 to 12 percent slopes,
Bellevue fine sandy loam, sandy subsoil variant_ 1,700 5 severely eroded . _ ________________________ 500 2
Boots muek . _______ ... 7,000 2.2 | Kewaunee silty clay, 12 to 20 percent slopes,
Boyer loamy sand, 2 to 6 percent slopes_._____ 2,720 .8 severely eroded . _ ________________________ 700 .2
Boyer loamy sand, 6 to 12 percent slopes, eroded. 1,040 .3 | Kibbie silt loam, 0 to 3 percent slopes________ 1,900 .6
Casco loam, 0 to 2 percent slopes__________.__ 700 .2 | Lamartine silt loam, 0 to 3 percent slopes___.__ 3,150 1.0
Casco loam, 2 to 6 percent slopes._________.___ 6,100 1.9 | Loamy land, seeped.______________._________ 610 .2
Casco loam, 6 to 12 percent slopes, eroded_____ 8,200 2.5 || Madeland _________________ .. ___________ 380 .1
Casco-Rodman complex, 6 to 12 percent slopes. 2,100 - 6 | Manawa silt loam, 0 to 8 percent slopes__._____ 16,950 5.3
Casco-Rodman complex, 12 to 20 percent Marsh . . 2,300 T
slopes, eroded . _ - . . _________________... 10,300 3.2 | Martinton silt loam, 0 to 3 percent slopes_____ 800 .2
Casco-Rodman complex, 20 to 30 percent Matherton silt loam, 0 to 3 percent slopes_____ 2,400 T
SlOPeS . _ e 8,800 2.7 || Montgomery silty clay loam_________________ 800 .2
Casco-Rodman complex, 30 to 45 percent Mosel loam, 0 to 3 percent slopes__ .. ____.____ 4,100 1.3
slopes _ _ _ e 3,000 .9 | Muskegomuek. . ________._________________ 880 .3
Colwood silt loam__________ . . ____._._____._ 2,150 .7 | Navanloam.______________________________ 1,750 .5
Cut and fill land, sandy and gravelly . ________. 440 .1 | Nenno silt loam, 0 to 2 percent slopes________ 540 .2
Cut and fill land, loamy _ ____________________ 1,150 .4 | Nenno silt loam, 2 to 6 percent slopes________ 2,850 .9
Cut and fill land, clayey . - .- .. ___.___ 460 .1 | Oakville loamy fine sand, 0 to 6 percent slopes_ 2,400 T
Duneland_ _ o 390 .1 | Oakville loamy fine sand, 6 to 12 percent slopes 580 .2
Edwards muek_ - . _ .. 275 O] Otter silt loam_____________ . _.__._._.. 1,250 4
Elvers silt loam__ . __ ... 225 O] Palmsmuek___ . _________________________. 4,500 1.4
Fabius loam, 0 to 3 percent slopes_____________ 1,250 A4 | Pellasiltloam..___________________________ 3,800 1.2
Fox silt loam, 0 to 2 percent slopes____________ 5,600 1.7 | Poygansilty clay loam_____________________ 9,500 2.9
Fox silt loam, 2 to 6 percent slopes_____.______ 9,950 3.1 | Roughbrokenland_._______________________ 1,400 4
Fox silt loam, 6 to 12 percent slopes, eroded____ 1,130 .4 | St. Charles silt loam, 0 to 2 percent slopes_ __. 1,100 .3
Granby loam finesand___._._________________ 800 .2 | St. Charles silt loam, 2 to 6 percent slopes____ 1,300 4
Granby silt loam, gravelly variant. ___________ 990 .3 | Saylesville silt loam, 0 to 2 percent slopes_____ 490 .2
Gravel pit_____ . .. 530 .2 | Saylesville silt loam, 2 to 6 percent slopes_____ 620 .2
Hebron loam, 0 to 2 percent slopes___......... 990 .8 | Saylesville silty clay loam, 6 to 12 percent
Hebron loam, 2 to 6 percent slopes._.________. 1,650 .5 slopes, eroded _ ____ . ___ . .____. 215 M)
Hebron sandy loam, sandy subsoil variant, 0 to Sebewa silt loam___________________________ 3,300 1.0
2 percent slopes_ .. _ ... __.___ S 710 .2 || Sisson very fine sandy loam, 0 to 2 percent
Hebron sandy loam, sandy subsoil variant, 2 to slopes._ _ . . .- 1,400 4
6 percent slopes. ..o ..-_-- 1,200 .4 || Sisson very fine sandy loam, 2 to 6 percent
Hochheim silt loam, 2 to 6 percent slopes eroded. 19,600 6.2 SlOPeS - - - oo 2,250 7
Hochheim silt loam, 6 to 12 percent slopes, Cisson very fine sandy loam, 6 to 12 percent
eroded . . o e e 15,300 4.8 slopes, eroded . _ _ _ _ ______________________ 680 2
Hochheim silt loam, 12 to 20 percent slopes, Stony land, wet____________________________ 420 .1
eroded. oo 5,540 1.7 | Theresa silt loam, 0 to 2 percent slopes._ .. ____ 1,850 .6
Hochheim silt loam, 20 to 30 percent slopes____ 890 .3 I Theresa silt loam, 2 to 6 percent slopes._ ._____ 14,330 4.4
Hochheim-Casco-Sisson complex, 6 to 12 per- Theresa silt loam, 6 to 12 percent slopes,
cent slopes, eroded .. __ . ____________..____ 1,400 .4 eroded.______ . .. 660 .2
Hochheim-Casco-Sisson complex, 12 to 20 per- Wasepi sandy loam_______ e 600 .2
cent slopes, eroded . ____ .. _________._____._. 1,450 .4 | Waymor silt loam, 0 to 2 percent slopes._.____ 1,600 .5
Hochheim-Casco-Sisson complex, 20 to 30 per- Waymor silt loam, 2 to 6 percent slopes_______ 11,700 3.6
cent S1OPeS . oo oo 1,850 .6 | Waymor silt loam, 4 to 12 percent slopes,
Hochheim-Knowles silt loams, 1 to 6 percent eroded__ __ o ____ 2,860 .9
8lOPeS . _ _ e 470 .1 ) Willette muek._ . ______ 1,650 .5
Houghton muek _ _ __ ... ... 8,100 2.5 | Yahara very fine sandy loam, 0 to 8 percent
Juneau silt loam, 0 to 3 percent slopes.______._ 570 .2 slopes . _ e 1,300 4
Kendall silt loam, 0 to 3 percent slopes________ 700 .2 | Zurich silt loam, 0 to 2 percent slopes_ .. _.____ 440 .1
Kewaunee silt loam, 0 to 2 percent slopes.____. 2,100 .6 | Zurich silt loam, 2 to 6 percent slopes______.. 967 .3
Kewaunee silt loam, 2 to 6 percent slopes__.___ 37,530 11.9 _— -
Total e imeeoo 323,392 100.0

! Less than 0.05 percent.

rubbed) sapric material; dark yellowish brown (10YR
3/4) plant fibers; moderate coarse subangular blocky
structure; friable; estimated 12 percent fiber breaking
down to 2 percent on rubbing; mildly alkaline; clear
wavy boundary.

0a3—27 to 32 inches; very dark brown (10YR 2/2 broken
face and rubbed) sapric material; thin platy structure;
friable; estimated 40 percent plant fiber breaking down
to 3 percent on rubbing; 5 percent woody coarse frag-

ments; friable; mildly alkaline; clear wavy boundary.

0ad—32 to 40 inches; very dark brown (10YR 2/2 broken
face and rubbed) sapric material; includes some light
gray (10YR 7/2) fine sand; massive; friable; esti-
mated 10 percent fine sand and 10 percent fiber break-
ing down to 2 percent on rubbing; mildly alkaline;
abrupt smooth boundary.

IIC-—40 to 60 inches; light gray (10YR 7/2) sand; single
grained; loose; slight effervescence; mildly alkaline.
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The thickness of the organic material ranges from 16 to
50 inches. The organic material is 1 to 50 percent fiber,
but is less than 5 percent after rubbing. In places the
organic layers contain some woody fragments. The organic
material is slightly acid to mildly alkaline. The substratum
is mildly alkaline or moderately alkaline.

Adrian soils are near Granby, Houghton, and Palms soils.
They formed in thinner organic remains than Houghton
soils. They contain more sand in the substratum than Palms
soils. Adrian soils have an organic layer more than 16
inches thick, which is lacking in Granby soils.

Ag-—Adrian muck. This nearly level soil is in depres-
sional areas in old glacial lake plains, stream valleys,
and outwash plains., Areas are irregularly shaped and
range in size from 3 to 40 acres. Slopes are 0 to 2
percent.

Included with this soil in mapping are small areas
of Granby, Houghton, Palms, and Sebewa soils. Also
included are areas of gently sloping Adrian soils, areas
where a layer of sedimentary peat less than 6 inches
thick is in the lower part of the organic material, and
some areas where the substratum is gravelly.

Wetness is the major limitation of this soil. If
drained and cultivated, however, the soil is subject to
subsidence, soil blowing, and burning.

If properly drained, this soil is suited to crop pro-
duction. Some areds are drained and used for crops.
Most are used for woodland, wildlife habitat, and pas-
ture. Capability unit IVw-7; woodland group 3w3;
wildlife group 8.

Ak~—Adrian-Granby-Oakville complex. These nearly
level soils are on outwash plains and old glacial lake
plains. Most areas are long and range in size from 5
to 70 acres. Slopes are less than 2 percent.

This complex consists of areas of Adrian, Granby,
and Oakville soils that are so small and closely inter-
mingled that they cannot be shown separately on the
soil map. It is about 45 percent Adrian muck, 30 per-
cent Granby loamy fine sand, 15 percent Oakville loamy
fine sand, and 10 percent Alluvial land, wet, and
Houghton soils. The Adrian soil is in the lowest part
of basins, and the Granby and Oakville soils are nar-
row beach deposits at slightly higher elevations. The
Oakville soil in this complex differs from the soil de-
scribed as representative of the Oakville series in hav-
ing a thinner, darker colored surface layer and a thin,
light colored subsurface layer.

Where these soils are drained, cleared, and culti-
vated, the soil blowing hazard is slight. Unless drained,
Adrian and Granby soils are too wet for crops com-
monly grown in the county.

The soils in this complex are poorly suited to the
crops and pasture plants commonly grown in the
county. Most of the acreage is used for woodland and
wildlife habitat. Some areas of Oakville soils are used
for lakeshore homes and cottages. The soils are suited
to some types of woodland. Capability unit IVw-T;
woodland group 3w3; wildlife group 8.

Alluvial Land

Am—Alluvial land is on the flood plains of streams
and rivers. Most areas are long and narrow and range
in size from 5 to 30 acres. This land is layered loamy
and sandy soil material. In some areas it has layers of
gravel. The layering is the result of floodwater deposi-

tion. The land is well drained and moderately well
drained. Slopes are 0 to 2 percent.

Included with this land in mapping are small areas
of Alluvial land, wet; the Bellevue variant; and other
Bellevue and Juneau soils. Also included are small
somewhat poorly drained areas.

Alluvial land ranges widely in permeability and
available water capacity. It is subject to flooding.

Where Alluvial land is protected from overflow, it is
moderately well suited to cultivated crops. Where flood-
ing is frequent or cannot be controlled, this land is
best suited to forage, woodland, or wildlife habitat.
Most areas are used for pasture, woodland, and wild-
life habitat. Capability unit IIw-13; woodland group
302 ; wildlife group 9.

Alluvial Land, Wet

An—Alluvial land, wet, is on the flood plains of
sfreams and rivers. Most areas are long and narrow
and range in size from 5 to 50 acres. This land is lay-
ered loamy, sandy, and gravelly soil material. In some
areas it has layers of organic material. The layering
is the result of floodwater deposition. The land is
poorly drained or very poorly drained. Slopes are 0 to
2 percent.

Included with this land in mapping are small areas
of Alluvial land and Elvers and Otter soils. Also in-
cluded are small somewhat poorly drained areas.

Alluvial land, wet, varies widely in permeability and
available water capacity. It is subject to frequent
flooding. )

This land is not suited to crop production. It is
suited to some types of woodland and well suited to
wildlife habitat. Most areas are used for woodland,
wildlife habitat, and pasture. Capability unit Vw-14;
woodland group 4w2; wildlife group 7.

Barry Series

The Barry series consists of nearly level, poorly
drained soils that are underlain by loamy glacial till.
These soils are in depressions, in broad drainageways,
and on foot slopes on till plains. The native vegetation
was a deciduous forest of mainly elm, maple, and bass-
wood.

In a representative profile the surface layer is very
dark grayish brown silt loam about 10 inches thick.
The subsoil is about 19 inches thick and is mottled
throughout. It is grayish brown, friable silt loam in
the upper part; grayish brown, firm silty clay loam in
the next part; and gray, friable loam in the lower part.
The substratum to a depth of 60 inches is mottled
grayish brown, friable gravelly sandy loam.

Permeability is moderate, and available water ca-
pacity is high. Organic-matter content and natural fer-
tility are high. The root zone is limited by the water
table.

Most of the acreage is used for pasture, corn, small
grain, and other crops commonly grown in the county.

Representative profile of Barry silt loam, slopes of
0 to 2 percent, in a cultivated field, 1,580 feet north
and 780 feet east of the southwest corner of sec. 18,
T.14N,,R. 20 E. :
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Ap—0 to 10 inches; very dark grayish brown (10YR 3/2)
silt loam; weak medium subangular blocky structure
parting to moderate fine granular; friable; mildly alka-
line; abrupt smooth boundary.

B21tg—10 to 16 inches; grayish brown (2.5Y 5/2) heavy
silt loam; few fine prominent light olive brown (2.5Y
5/6) mottles; moderate medium subangular blocky
structure; friable; thin patchy clay films on faces of
peds; mildly alkaline; gradual smooth boundary.

I1IB22tg—16 to 25 inches; grayish brown (2.5Y 5/2) gritty
silty clay loam; common fine prominent light olive
brown (2.5Y 5/6) mottles; weak medium prismatic
structure parting to moderate medium.angular blocky;
firm; thin continuous clay films on faces of peds;
mildly alkaline; clear wavy boundary.

IIB3g—25 to 29 inches; gray (5Y 5/1) heavy loam; com-
mon coarse prominent light olive brown (2.5Y 5/6)
mottles; weak coarse subangular blocky structure; fri-
able; estimated 10 percent gravel by volume; slight
effervescence; mildly alkaline; clear wavy boundary.

IIC—29 to 60 inches; grayish brown (10YR 5/2) gravelly
sandy loam; common medium prominent light olive
brown (2.5Y 5/6) and strong brown (7.5YR 5/6)
mottles; massive; friable; estimated 16 percent gravel
by volume; about 2 percent cobblestones; strong effer-
vescence; mildly alkaline. :

The solum ranges from 24 to 40 inches in thickness. The
Ap or Al horizon is 10 to 15 inches thick. It is black, very
dark brown, very dark gray, very dark grayish brown,
or dark brown. The B horizon ranges from 10 to 30 inches
in thickness. It is silt loam or silty clay loam in the upper
part and clay loam, loam, or sandy clay loam in the lower
part. The C horizon is gravelly sandy loam or sandy loam
and has 2 to 25 percent gravel by volume. It has cobble-
stones and boulders in places. The B horizon ranges from
slightly acid to mildly alkaline, and the C horizon is mildly
alkaline or moderately alkaline.

Barry soils are near Hochheim, Lamartine, and Nenno
soils. They are grayer and more poorly drained than those
soils. They have a thicker solum than Hochheim and Nenno
soils.

Ba—DBarry silt loam. This nearly level soil is in drain-
ageways and depressions on glacial till plains. Areas
are long and irregularly shaped and range in size from
5 to more than 100 acres. Slopes are 0 to 2 percent.

Included with this soil in mapping are small areas of
Hochheim, Lamartine, Nenno, and Sebewa soils. Also
included are some small gently sloping areas. Areas
where many stones are on the surface are identified
by spot symbols on the soil map.

Wetness is a major limitation of this soil. If ade-
quate drainage is established and maintained, however,
the soil is productive. Runoff is slow, and ponding is a
hazard during periods of heavy rair_lfall and in spring.

If adequately drained, this soil is moderately well
suited to all crops commonly grown in the county. It
is also suited to pasture and some types of woodland.
Most of the acreage is used for pasture, but where
adequately drained, a considerable acreage is crqppe;d.
Capability unit IIw-1; woodland group 4w2; wildlife
group 7.

Beaches, Sandy

Bd—Beaches, sandy, are along the shoreline of large
lakes. They are of waterwashed fine and medium sand.
Gravel is in some areas. Areas are long and narrow
and range in size from 10 to 80 acres. Slopes are 2 to
6 percent.

Permeability is very rapid, and available water ca-
pacity is very low. Organic-matter content is very low,

and natural fertility is low. The root zone is limited by
the sand. The water table varies in depth with the
water level of Lake Michigan.

This mapping unit is not suited to commercial crop
production, woodland, or wildlife habitat. It is used
for lakeshore recreation, bathing beaches, and other
recreational uses. It has very little vegetation of any
kind. Capability unit VIIIs-10; woodland group 6sl1;
wildlife group 10.

Bellevue Series

The Bellevue series consists of nearly level, well
drained and moderately well drained soils formed in
loamy alluvial material. These soils are on the flood
plains of major streams and on alluvial fans. The na-
tive vegetation was a deciduous forest of mainly elm,
basswood, and maple.

In a representative profile the surface layer is dark
brown silt loam about 10 inches thick. The subsoil is
about 28 inches thick and is reddish brown. It is firm
silty clay loam in the upper part and friable loam in
the lower part. The substratum to a depth of 60 inches
is reddish brown and brown, friable, stratified silt
loam, loam, and fine sandy loam.

Permeability is moderate, and awvailable water ca-
pacity is high. Organic-matter content and natural
fertility are high.

Most of the acreage is used for corn, small grain,
and other crops commonly grown in the county. Some
areas are used for pasture, woodland, and wildlife
habitat.

Representative profile of Bellevue silt loam, slopes
of 0 to 2 percent, in a cultivated field, 2,000 feet west
and 650 feet south of the northeast corner of sec. 32,
T.15N,,R. 23 E.

Ap—0 to 10 inches; dark brown (10YR 3/3) silt loam;
moderate medium granular structure; friable; neutral;
abrupt smooth boundary.

B2—10 to 23 inches; reddish brown (5YR 4/4) silty clay
loam; moderate medium subangular blocky structure;
firm; thin patchy clay films; neutral; gradual wavy
boundary.

B3—23 to 33 inches; reddish brown (5YR 4/4) loam;
moderate medium subangular blocky structure; friable;
thin patchy clay films; neutral; gradual wavy boundary.

C1—33 to 50 inches; reddish brown (6YR 5/4) stratified
silt loam and loam; few fine prominent strong brown
(7.5YR 5/8) mottles in the lower part; massive;
friable; mildly alkaline; gradual smooth boundary.

C2—50 to 60 inches; brown (7.5YR 5/4) stratified fine
sandy loam and loam; common medium distinet and
prominent strong brown (7.5YR 5/6 and 5/8) mottles;
massive; friable; slight effervescence; mildly alkaline.

The solum ranges from 24 to 36 inches in thickness. The
A horizon is 10 to 15 inches thick. It is dark brown or
very dark grayish brown. The B horizon ranges from 10
to 26 inches in thickness. It is silt loam or silty clay loam
in the upper part and loam or fine sandy loam in the
lower part. The B horizon is neutral or mildly alkaline.
The C horizon is mildly alkaline or moderately alkaline.

Bellevue soils are similar to the Bellevue variant. They
have more clay and less sand in the B horizon than the
Bellevue variant.

Be—Bellevue silt loam. This nearly level soil is on
flood plains of major streams and on alluvial fans.
Areas are irregular or long and are generally less than
50 acres in size. Slopes are 0 to 2 percent.
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Included with this soil in mapping are small areas
of Alluvial land; Alluvial land, wet; the Bellevue vari-
ant; and Sisson soils. Also included are some small
areas that are somewhat poorly drained.

This soil is subject to occasional flooding and stream-
bank cutting. If protected from flooding, it is moder-
ately well suited to crops commonly grown in the
county. It is well suited to pasture and woodland. Small
areas remain in mixed hardwood forest. Most areas
are used for crops and pasture. Capability unit ITw-11;
woodland group 3ol ; wildlife group 9.

Bellevue Variant

The Bellevue variant consists of nearly level, well
drained and moderately well drained soils formed in
loamy and sandy alluvial material. These soils are on
flood plains of major. streams. The native vegetation
was a deciduous forest of mainly elm, basswood, and
maple.

In a representative profile the surface layer is very
dark grayish brown fine sandy loam about 8 inches
thick. The subsoil is dark brown and is about 22 inches
thick. It is very friable fine sandy loam in the upper
part and very friable loamy fine sand in the lower part.
The substratum is brown, very friable loamy fine sand
and loose sand to a depth of 56 inches and pinkish
gray, mottled loose sand to a depth of 60 inches.

Permeability is moderately rapid, and available
water capacity is moderate. Organic-matter content is
moderate, and natural fertility is medium.

Most of the acreage is used for corn, small grain,
and other crops commonly grown in the county. Some
areas are used for pasture, woodland, and wildlife
habitat.

Representative profile of Bellevue fine sandy loam,
sandy subsoil variant, slopes of 0 to 2 percent, in a
cultivated area, 1,440 feet south and 2,340 feet east of
the northeast corner of sec. 32, T. 15 N., R. 23 E.

Ap—O0 to 8 inches; very dark grayish brown (10YR 3/2)
fine sandy loam; weak medium granular structure;
friable; few shell fragments less than 5 millimeters
in size; slight efferverscence; mildly alkaline; abrupt
smooth boundary.

B2—8 to 18 inches; dark brown (7.5YR 4/2) fine sandy
loam; weak medium subangular blocky structure; very
friable; few shell fragments less than 5 millimeters
in size; slight effervescence; mildly alkaline; gradual
wavy boundary.

B3—18 to 30 inches; dark brown (7.5YR 4/4) loamy fine
sand; weak coarse subangular blocky structure; very
friable; few shell fragments less than 5 millimeters in
size; weakly stratified; strong effervescence; mildly
alkaline; gradual wavy boundary.

C1—30 to 52 inches; brown (7.5YR 5/4) loamy fine sand;
massive; very friable; very thin strata of very fine
sand less than 1 millimeter thick; few shell fragments
less than 5 millimeters in size; violent effervescence;
mildly alkaline; abrupt wavy boundary.

C2-—52 to 56 inches; brown (7.5YR 5/4) sand; single
grained; loose; few shell fragments less than 5 willi-
meters in size; violent effervescence; mildly alkaline;
abrupt wavy boundary.

C3—56 to 60 inches; pinkish gray (7.5YR 6/2) sand;
common medium prominent strong brown (7.5YR 5/6
and 7.5YR 5/8) mottles; single grained; loose; few
shell fragments less than 5 millimeters in size; violent
effervescence; mildly alkaline.

The solum ranges from 20 to 36 inches in thickness. The

A horizon is 7 to 10 inches thick. It is very dark grayish
brown or dark brown. It is generally fine sandy loam, but
in places is silt loam. The B horizon is 12 to 28 inches
thick and has thin layers of silt loam or loam in places.
The C horizon is sandy loam, loamy fine sand, or sand and
has thin strata of silt loam in places. The B and C horizons
are mildly alkaline or moderately alkaline.

The Bellevue variant is similar to other Bellevue soils.
It has less clay and more sand than those soils.

Bf——Bellevue fine sandy loam, sandy subsoil variant.
This nearly level soil is on flood plaing of major
streams. Areas are irregular or long in shape and
range in size from about 5 to more than 50 acres.
Slopes are 0 to 2 percent.

Included with this soil in mapping are small areas
of; Alluvial land; Alluvial land, wet; other Bellevue
soils; and Boyer and Sisson soils. Also included are
some small somewhat poorly drained areas.

) This soil is subject to flooding and streambank ero-
sion. If protected from flooding, it is moderately well
suited to all of the commonly grown crops. It is well
suited to pasture and woodland. Most of the acreage
is used for crops. Capability unit IIIw-12; woodland
group 3ol ; wildlife group 9.

Boots Series

The Boots series consists of nearly level, very poorly
drained soils formed in herbaceous organic material
more than 51 inches thick. These soils are in depres-
sional areas in old glacial lake basins. They are mostly
in one large area. The native vegetation was a ground
cover of marsh grasses, sedges, and cattails and some
tamarack, white-cedar, and alders.

In a representative profile the organic layer is more
than 60 inches thick. The upper 14 inches is black
muck. The next 26 inches is dark brown mucky peat
that is very dark brown or black when exposed to air.
The lower 20 inches is black muck. :

Permeability is moderately rapid, and available
water capacity is very high. Organic-matter content is
very high, and natural fertility is low. The root zone is
limited by the water table, which is at or near the
surface in undrained areas.

Most areas of these soils are used for woodland and
wildlife.

Representative profile of Boots muck, slopes of 0 to 2
percent, in a wooded area, 1,980 feet east and 1,320
feet n}%rth of the southwest corner of sec. 35, T. 16 N,,
R.20 E.

0al—0 to 14 inches; black (N 2/0 broken face and rubbed)
sapric material; estimated 10 percent fiber, less than
5 percent rubbed; weak fine subangular blocky struec-
ture; many woody and fibrous roots; mildly alkaline;
clear smooth boundary.

Oel—14 to 28 inches; dark brown (7.5YR 3/2 broken face)
hemic material, changing to black (10YR 2/1) upon
exposure to air or rubbing; estimated 60 percent fiber,
25 percent rubbed; weak thick platy structure; neutral;
clear smooth boundary.

0Oe2—28 to 40 inches; dark brown (7.5YR 4/4 broken face)
hemic material, changing to very dark brown (10YR
2/2) upon exposure to air or rubbing; estimated 80
percent fiber, 30 percent rubbed; weak very thick platy
structure; neutral; clear smooth boundary.

0a2—40 to 60 inches; black (10YR 2/1 broken face and
rubbed) sapric material; estimated 30 percent fiber,
10 percent rubbed; massive; neutral; clear smooth
boundary.
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The depth of the organic material ranges from 51 to about
84 inches. The surface layer ranges from 5 to 20 inches
in thickness and is black sapric material. It is 5 to 15
percent fiber, but is less than 5 percent when rubbed. The

next layer ranges from 20 to 45 inches in thickness. It is :

hemic material that is 35 to 90 percent fiber but is 20 to
40 percent when rubbed. The lower layer is sapric material
that is 20 to 35 percent fiber but is 5 to 15 percent when
rubbed. Marl is at a depth of 51 to 84 inches in some
areas. The organic material ranges from slightly acid to
mildly alkaline.

Boots soils are near Edwards and Palms soils. They have
more fiber than Edwards and Palms soils. They lack the
marl within a depth of 51 inches that is typical of Edwards
soils and the mineral material within a depth of 51 inches
that is typical of Palms soils.

Bk—Boots muck. This nearly level soil is in old lake
sins. Areas are irregularly shaped and range in size

up to 6,000 acres. This soil is mostly in one large area.
Slopes are 0 to 2 percent.

of

Included with this soil in mapping are small areas

Edwards soils, Marsh, and Palms soils. Also in- !
cluded are some areas of Boots soils containing woody

fragments in the organic layers.

Wetness is the major limitation of this soil. If
drained, however, the soil is subject to subsidence, soil

blowing, and burning.

If adequately drained, this soil is moderately well
suited to the crops commonly grown in the county.
Most areas are used for woodland, wildlife habitat, and
recreation. Capability unit IIIw-9; woodland group

3w3; wildlife group 8.

Boyer Series

The Boyer series consists of gently sloping and slop-

ing, well drained soils that are underlain by stratified

sand and gravel. These soils are on outwash plains and
river terraces along the major streams. Some areas of
these soils have complex slopes. The native vegetation
was a deciduous forest of mainly oak and hickory.

In a representative profile the surface layer is dark

brown loamy sand about 4 inches thick (fig. 2). The
subsurface layer is yellowish brown loamy sand about

4 inches thick. The subsoil is brown and dark brown

and is about 18 inches thick. It is very friable sandy |
loam in the upper part; friable heavy sandy loam in
the next part, and very friable sandy loam in the lower
part. The substratum to a depth of 60 inches is loose,
light yellowish brown, stratified sand and fine gravel.

Permeability is moderately rapid to a depth of about

26
pa

inches and very rapid below. Available water ca-
city, organic-matter content, and natural fertility

are low. The root zone is limited by the underlying
sand and gravel.

gr

pe
en

Most areas of these soils are used for corn, small
ain, legumes, and other crops commonly grown in

the county. Some are used for pasture and woodland.

Representative profile of Boyer loamy sand, 2 to 6
rcent slopes, in an idle field, 25 feet west of north
d of wayside along State Highway 32, SE1/48E1/4,

sec. 11, T.14 N,, R. 22 E.

Ap—0 to 4 inches; dark brown (10YR 8/3) loamy sand;
weak fine granular structure; very friable; mildly alkn-
line; abrupt smooth boundary.

A2 —4 to 8 inches; yellowish brown (10YR 5/4) loamy sand;
weak thin platy structure; very friable; mildly alkaline;
clear wavy boundary.

Figure 2—Profile of Boyer loamy sand underlain by sandy
outwash at a depth of about 28 inches.

B1—8 to 14 inches; brown (7.5YR 4/4) sandy loam; weak
medium subangular blocky structure; very friable;
slightly acid; gradual irregular boundary.

B2t—14 to 22 inches; dark brown (7.5YR 4/4) heavy sandy
loam; moderate medium subangular blocky structure;
friable; thin patchy clay films; neutral; gradual ir-
regular boundary.

B3—22 to 26 inches; dark brown (7.5YR 4/4) sandy loam;
weak medium subangular blocky structure; very fri-
able; neutral; abrupt irregular boundary.

C—26 to 60 inches; light yellowish brown (10YR 6/4)
stratified sand and fine gravel; single grained; loose;
estimated 35 percent gravel by volume; slight effer-
vescence; mildly alkaline.
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The solum ranges from 24 to 40 inches in thickness. The
Ap horizon is 4 to 10 inches thick. It is dark brown or dark
grayish brown. It is generally loamy sand, but in places
is sandy loam. In undisturbed areas and areas where the
Ap horizon is thin, the A2 horizon is up to 5 inches thick.
It is yellowish brown or brown loamy sand or sandy loam.
In some areas the A2 horizon does not occur. The B horizon
is 15 to 30 inches thick. It is sandy loam and sandy clay
loam, but inc¢ludes transitional horizons of loamy sand. The
average clay content of the Bt horizon is less than 18
percent. The C horizon is stratified sand and gravel or
stratified medium and coarse sand. The B horizon ranges
from slightly acid to mildly alkaline. The C horizon is
mildly alkaline or moderately alkaline.

Boyer soils are near Casco, Fox, Hebron, and Wasepi
soils. They lack the mottles in the B horizon typical of
Wasepi soils and are better drained than those soils. They
have less clay in the B horizon than Casco, Hebron, and Fox
soj%s and less silt and clay in the C horizon than Hebron
soils.

BmB—Boyer loamy sand, 2 to 6 percent slopes. This
gently sloping soil is on outwash plains along major
streams. Areas are irregularly shaped and generally
less than 40 acres in size. This soil has the profile de-
scribed as representative of the series.

Included with this soil in mapping are small areas
of Fox, Hebron, and Wasepi soils. Also included are
areas where the sand and gravel substratum is under-
lain by silt and fine sand or silt and clay below a depth
of 4 feet, small areas of nearly level and sloping soils,
areas of moderately ‘well drained soils, and areas
where the surface layer is sandy loam.

The soil blowing hazard is moderate, and the ero-

sion hazard is slight. The soil is slightly droughty. -

Management that conserves moisture, reduces runoff,
improves tilth, helps control erosion and soil blowing,
and increases the available water capacity is beneficial
where the soil is used for crops.

This soil is suited to all crops commonly grown in
the county. It is also suited to woodland and pasture.
Most of the acreage is used for crops. Capability unit
I11s-4; woodland group 301 ; wildlife group 3.

BmC2—Boyer loamy sand, 6 to 12 percent slopes,
eroded. This sloping soil is on outwash plains along
major streams. Areas are irregularly shaped and are
generally less than 30 acres in size. This soil differs
from the soil described as representative of the series
in having some of the subsurface layer and subsoil
mixed with the surface layer.

Included with this soil in mapping are small areas
of Casco, Fox, and Hebron soils. Also included are
areas where the sand and gravel substratum is under-
lain by silt and fine sand or silt and clay below a depth
of 4 feet, small areas of gently sloping and moderately
steep soil, areas where more sand is in the subsoil than
is typical, areas where the surface layer is sandy loam,
and somewhat poorly drained areas.

The hazards of soil blowing and erosion are mod-
erate. The soil is slightly droughty. Controlling runoff,
conserving moisture, improving tilth, and reducing the
risk of erosion and soil blowing are beneficial where
this soil is used for crops.

If well managed, this soil is suited to all crops com-
monly grown in the county. It is also suited to wood-
land and pasture. Most of the acreage is used for
crops. Capability unit IIle-7; woodland group 3ol;
wildlife group 3.

Casco Series

The Casco series consists of nearly level to very
steep, well drained soils that are underlain by stratified
sand and gravel outwash. These soils are on outwash
plains, stream terraces, and convex side slopes of
glacial moraines. Many areas have complex slopes. The
native vegetation was a deciduous forest of mainly oak
and hickory.

In a representative profile the surface layer is dark
grayish brown loam about 8 inches thick (fig. 3). The
subsoil is about 9 inches thick and is dark brown. It is
firm clay loam in the upper part and firm sandy clay
loam with some gravel in the lower part. The sub-

i
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Figure 3.—Profile of Casco loam underlain by gravel and sand at
a depth of about 17 inches.
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stratum to a depth of 60 inches is brown, loose strati-
fied gravel and sand.

Permeability is moderate to a depth of about 17
inches and very rapid below. Available water capacity
is low. Organic-matter content is moderately low, and
natural fertility is low. The root zone is limited by the
underlying sand and gravel.

Most areas where slopes are less than 12 percent are
used for corn, small grain, legumes, and other crops
commonly grown in the county. Some of the less slop-
ing areas and most areas where slopes are more than
12 percent are used for woodland, pasture, wildlife
habitat, and recreation.

Representative profile of Casco loam, 2 to 6 percent
slopes, in a cultivated area, 100 feet north and 2,440
feet wEest of the southeast corner of sec. 6, T. 14 N.,
R.20 E.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) loam;
weak medium subangular blocky structure parting to
moderate medium granular; friable; slightly acid;
abrupt smooth boundary.

B21t—8 to 13 inches; dark brown (7.5YR 4/4) clay loam;
moderate medium subangular blocky structure; firm;
thick continuous clay films on faces of peds; slightly
acid; clear wavy boundary.

B22t—18 to 17 inches; dark brown (7.5YR 4/4) sandy clay
loam; moderate medium subangular blocky structure;
firm; thick patchy clay films on faces of peds; estimated
9 percent gravel by volume in the lower part; neutral;
abrupt wavy boundary.

IIC—17 to 60 inches; brown (10YR 5/3) stratified gravel
and sand; single grained; loose; estimated 60 percent
grkavlel by volume; strong effervescence; moderately
alkaline.

The solum ranges from 11 to 24 inches in thickness. The
Ap horizon is 6 to 10 inches thick. It is dark grayish brown
or dark brown. It is generally loam, but in places is silt
loam. In uncultivated areas the Al horizon is 3 to 5 inches
thick and is very.dark grayish brown. The A2 horizon, if
it occurs, is 3 to 6 inches thick and is brown or grayish
brown. Most cultivated areas lack an A2 horizon. The B
horizon ranges from 5 to 18 inches in thickness. It is silty
clay loam, clay loam, or sandy clay loam. In places the
lower part of the B horizon is gravelly sandy loam or sandy
loam. The C horizon is generally stratified sand and gravel,
but in places is gravel and many cobblestones. The B horizon
is slightly acid or neutral. The C horizon is mildly alkaline
or moderately alkaline.

Casco soils are near Fabius, Fox, and Rodman soils. They
have a thicker solum and more clay in the B horizon than
Rodman soils. They have a thinner solum than Fox soils.
Casco soils lack the mottles in the B horizon typical of
Fabius soils and are better drained than those soils.

CeA—Casco loam, 0 to 2 percent slopes. This nearly
level soil is on outwash plains. Areas are irregularly
shaped and range in size from 4 to more than 40 acres.
This soil is about 3 inches deeper over sand and gravel
than is representative-for the series.

Included with this soil in mapping are small areas
of Boyer, Fabius, Fox, and Matherton soils. Also in-
cluded are small gently sloping areas and small areas
where the surface layer is sandy loam.

This soil is droughty. Conserving moisture and
maintaining tilth help to maintain available water ca-
pacity.

This soil is suited to all crops commonly grown in the
county. It is also suited to woodland and pasture. Most
of the acreage is used for crops. Capability unit ITIs-8;
woodland group 3d1; wildlife group 4.

CeB—Casco loam, 2 to 6 percent slopes. This gently

sloping soil is on outwash plains. Areas are irregularly
shaped and range in size from 4 to more than 100
acres. This soil has the profile described as representa-
tive of the series.

Included with this soil in mapping are small areas
of Boyer, Fabius, Fox, and Hochheim soils. Also in-
cluded are small nearly level areas and small areas
where the surface layer is sandy loam. Spot symbols
have been used in some places on the soil map to iden-
tify areas where slopes are more than 6 percent. Spot
symbols also identify areas where the surface. is
gravelly.

The erosion hazard is slight. The soil is droughty.
Conserving moisture, reducing runoff, and maintaining
tilth help to control erosion and maintain available
water capacity.

This soil is suited to all erops commonly grown in
the county and is well suited to woodland and pasture.
Most of the acreage is used for crops. Capability unit
IIIe-3; woodland group 3d1; wildlife group 4.

CeC2—Casco loam, 6 to 12 percent slopes, eroded.
This sloping soil is on outwash plains. Areas are ir-
regularly shaped and range in size from 4 to more than
150 acres. Many of the larger areas have complex
slopes. This soil differs from the soil described as rep-
resentative of the series in having some dark brown
subsoil material mixed with the surface layer.

Included with this soil in mappirig are small areas
of Boyer, Fox, Hochheim, and Rodman soils. Also in-
cluded are small areas of Casco soils that are severely
eroded. Spot symbols have been used in some places on
the soil map to identify areas where slopes are greater
than 12 percent. Spot symbols also identify many areas
where the surface is gravelly.

The erosion hazard is moderate. The soil is droughty.
Reducing runoff, conserving moisture, and improving
tilth help to control erosion and maintain available
water capacity.

Even if well managed, this soil is poorly suited to
most crops grown in the county. It is suited to wood-
land and pasture. Most areas are used for crops, but a
considerable acreage is used for pasture and woodland.
Capability unit IVe-3; woodland group 3dl; wildlife
group 4.

CrC—Casco-Rodman complex, 6 to 12 percent slopes.
These sloping soils are on escarpments on outwash
plains. Areas are irregularly shaped and range in size

- from 4 to more than 40 acres.

This complex is made up of areas of Casco and Rod-
man soils that are so small and closely intermingled
that they cannot be shown individually on the soil map.
It is about 70 percent Casco soils, 20 percent Rodman
soils, and 10 percent small areas of Boyer, Fox, Hoch-
heim, and St. Charles soils. The Casco soils are gen-
erally on the concave sides of slopes, and the Rodman
soils are on the convex sides of slopes and on ridgetops.

The Casco soils are shallower over sand and gravel
and have a thinner, darker colored surface layer than
is representative for the Casco series. They also differ
in having a thin, light colored subsurface layer. Where
cultivated, they have more clay and gravel in the sur-
face layer. The Rodman soils are similar to the soil
described as representative of the Rodman series, but
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where cultivated, they are thinner and have a lighter
colored, more sandy and gravelly surface layer.

These soils are droughty. The erosion hazard is mod-
erate. Controlling runoff and conserving moisture help
to control erosion and maintain available water ca-
pacity.

These soils are poorly suited to crops commonly
grown in the county, but are suited to woodland and
pasture. About half the areas have remained in wood-
land, and about half have been cleared and farmed.
Most farmed areas are eroded. Some areas are used
for crops, and some areas cleared for crops are in pas-
ture or pine plantations (fig. 4). Capability unit IVe-3;
woodland group 3dl; wildlife group 4.

CrD2—Casco-Rodman complex, 12 to 20 percent
slopes, eroded. These moderately steep soils are on
escarpments of outwash plains and on eskers and
kames. Areas are long and range in size from 4 to more
than 500 acres.

This complex is made up of areas of Casco and Rod-
man soils that are so small and so closely intermingled
that they cannot be shown individually on the soil map.
It is about 60 percent Casco soils, 30 percent Rodman
soils, and 10 percent small areas of Boyer, Fox, Hoch-
heim, and St. Charles soils. The Casco soils are gen-
erally on the concave sides of slopes, and the Rodman
soils are on the convex sides of slopes and on ridgetops.
* The Casco soils are thinner over sand and gravel
and have more sand and gravel in the surface layer

than is representative for the Casco series. In un-
plowed areas they have a thinner, darker colored sur-
face layer. The Rodman soils are similar to the soil
described as representative of the Rodman series, but
where cultivated, they have a lighter colored, more
sandy and gravelly surface layer. Both soils are
droughty. The erosion hazard is severe.

These soils are generally not suited to crops. They
are suited to pasture and woodland. About three-
fourths of the areas are in woodland, and about one-
fourth have been -cleared and farmed. Most farmed
areas are eroded. Most areas that have been used for
crops are in pasture or pine plantations. Capability
unit VIe-3; woodland group 3d2; wildlife group 4.

CrE—Casco-Rodman complex, 20 to 30 percent
slopes. These steep soils are on outwash plains, eskers,
and kames. Areas are long and range in size from 4 to
more than 500 acres.

This complex is made up of areas of Casco and Rod-
man soils that are so small and so closely intermmgled
that they cannot be shown separately on the soil map.
1t is about 55 percent Casco soils, 30 percent Rodman
soils, and 15 percent small areas of Boyer, Fox, Hoch-
heim, and St. Charles soils. The deeper soils are gen-
erally on concave foot slopes, and the Rodman soils are
on the convex side slopes and on ridgetops.

The Casco soils are shallower over sand and gravel
and have a thinner, darker colored surface layer than
is representative for the Casco series. They also differ

Figure 4.—Area of Casco-Rodman complex that is no longer cultivated and has been planted to conifers.
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in having a light colored subsurface layer. The Rod-
man soils have the profile described as representative
of the Rodman series. Both soils are droughty. The
hazard of erosion is very severe,

These soils are not suited to commercial crop pro-
duction and are poorly suited to pasture. They are
suited to woodland. Most of the acreage is in woodland,
but some areas have been cleared and farmed or pas-
tured. Most areas that have been farmed are eroded
and are planted to pine trees. Capability unit VIIe-3;
woodland group 3d2; wildlife group 4.

CrF—Casco-Rodman complex, 30 to 45 percent slopes.
These very steep soils are on outwash plains, eskers,
and kames. Areas are long and range in size from 4 to
more than 300 acres.

This complex is made up of areas of Casco and Rod-
man soils that are so small and so closely intermingled
that they cannot be shown separately on the soil map.
It is about 45 percent Casco soils, 35 percent Rodman
soils, and 20 percent small areas of Boyer, Fox, Hoch-
heim, and St. Charles soils. The deeper soils are gen-
erally on concave foot slopes, and the Rodman soils are
on the convex side slopes and on ridgetops.

The Casco soils are shallower over sand and gravel
and have a thinner, darker colored surface layer than
is representative for the Casco series. They also differ
in having a light colored subsurface layer. Both soils
are droughty. The erosion hazard is very severe.

These soils are not suited to commercial crop pro-
duction and are poorly suited to pasture. They are
suited to woodland. Most areas are in woodland, but
small areas have been cleared for pasture. Capability
unit VIIe-3; woodland group 3d3; wildlife group 4.

Colwood Series

The Colwood series consists of nearly level, poorly
drained soils that are underlain by stratified silt and
very fine sand. These soils are in old glacial lake
basins. The native vegetation was a deciduous forest
of elm, ash, and maple. )

In a representative profile the surface layer is silt
loam about 11 inches thick. The upper part is very
dark brown, and the lower part is very dark gray. The
subsoil is about 22 inches thick and is mottled through-
out. It is dark gray, firm silt loam in the upper part
and gray, friable loam in the lower part. The sub-
stratum to a depth of about 60 inches is stratiﬁqd,
friable silt and very fine sand. It is grayish brown in
the upper part and yellowish brown in the lower part
and is mottled.

Permeability is moderate, and available water ca-
pacity is high. Organic-matter content is hlgh, _and
natural fertility is medium. The root zone is limited
by saturated soil during wet periods of the growing
season.

Most of the acreage has been cleared and is used for
crops or. pasture or is idle. Some areas are in woodland.

Representative profile of Colwood silt loam, slopes
of 0 to 2 percent, in -a cultivated area, 800 feet north
and 600 feet east of the southwest corner of sec. 14,
T.183 N, R.21 E.

Ap—O0 to 8 inches; very dark brown (10 YR 2/2) silt loam;

moderate fine granular structure; friable; neutral;
abrupt smooth boundary.

A12—8 to 11 inches; very dark gray (10 YR 3/1) heavy silt
loam; moderate medium prismatic structure parting to
moderate thick platy; friable; few black (10YR 2/1)
organic stains on vertical faces of peds; mildly alka-
line; abrupt wavy boundary.

B2g—11 to 27 inches; dark gray (5Y 4/1) silt loam; weak
coarse prismatic structure parting to moderate medium
angular blocky; few medium prominent yellowish brown
(10YR 5/6) mottles; firm; neutral; eclear wavy
boundary.

IIB3g—27 to 33 inches; gray (5YR 5/1) loam; common
coarse prominent yellowish brown (10YR 5/6) mottles;
weak . coarse prismatic structure; friable; neutral:
abrupt wavy boundary.

ITIC1—33 to 40 inches; grayish brown (2.5Y 5/2) stratified
coarse silt and very fine sand; fine medium distinct
dark yellowish brown (10YR 4/4) mottles; massive;
friable; strong effervescence; mildly alkaline; abrupt
wavy boundary:

ITIC2—40 to 60 inches; yellowish brown (10 YR 5/4) strati-
fied coarse silt and very fine sand; common medium
distinct brownish yellow (10YR 6/6) mottles; massive;
friable; strong effervescence; mildly alkaline.

The solum ranges from 24 to 40 inches in thickness. The
A horizon is 10 to 15 inches thick. It is very dark grayish
brown, very dark gray, very dark brown, or black. The B
horizon ranges from 12 to 28 inches in thickness. It is silty
clay loam, silt loam, clay loam, loam, or fine sandy loam.
In places it is stratified. The C horizon is stratified with
layers of silt, silt loam, fine sand, and very fine sand. The B
horizon is neutral or mildly alkaline. The C horizon is mildly
alkaline or moderately alk~line.

Colwood soils are near Kibbie, Sisson, and Yahara soils.
They are grayer and more poorly drained than those soils.

Cw—Colwood silt loam. This nearly level soil is in
depressions in old glacial lake plains. Areas are irregu-
larly shaped and range in size from 3 to more than 40
acres. Slopes are 0 to 2 percent.

Included with this soil in mapping are small areas
of Kibbie, Sebewa, and Yahara soils. Also included
are some small sloping areas, some areas where the
substratum has layers of clay at a depth of more than
40 inches, and areas where the surface layer is fine
sandy loam.

Wetness is the major limitation of this soil. The soil
is subject to ponding in spring and after periods of
heavy rainfall. It is difficult to drain because the silt
and very fine sand in the substratum flow easily and
fill tile lines.

If adequately drained, this soil is moderately well
suited to all crops commonly grown in the county. It is
suited to pasture and some types of woodland. Most of
the acreage is used for pasture or cropland, but a con-
siderable acreage is in woodland. Capability unit IIw—
1; woodland group 1wl ; wildlife group 7.

Cut and Fill Land, Sandy and Gravelly

Cx—Cut and fill land, sandy and gravelly, is cut and
filled sandy and gravelly soil material. Slopes are 0 to 6
percent. The percentage of sand and gravel ranges
from almost 100 percent gravel to 100 percent sand.
Most areas, however, are a mixture of both. Most of
the acreage was gently sloping to steep Casco and Rod-
man soils that have been mixed and leveled during
gravel pit operation and construction.

Permeability is rapid or very rapid, and available
water capacity is very low. Organic-matter content is
very low, and natural fertility is low. The root zone is
limited by the sand and gravel.



SHEBOYGAN COUNTY, WISCONSIN 15

This land is very difficult to vegetate unless a layer
of loamy soil material is placed on the surface. Most
of the acreage is used for such urban developments as
school grounds, mobile homesites, and resorts. Capa-
bility unit VIIIs-10; woodland group 6sl; wildlife
group 10.

Cut and Fill Land, Loamy

Cy—Cut and fill land, loamy, is cut and filled silt
loam, loam, clay loam, sandy loam, or sandy clay loam.
Slopes are 0 to 6 percent. Many of the filled areas are
underlain by a poorly drained soil. Most cut areas are
in glacial till, but some are in lacustrine basins.

Permeability is moderate or moderately rapid, and
available water capacity is moderate. Organic-matter
content is very low, and natural fertility is low.

If fertilized and maintained, this land supports a
cover of grass and other landscape plants. Most of the
acreage is used for such urban developments as school
grounds, mobile home sites, shopping centers, and in-
dustrial parks. Capability unit I1ITe-1; woodland group
6s1; wildlife group 1.

Cut and Fill Land, Clayey

Cz—Cut and fill land, clayey, is cut and filled silty
and clayey soil material. Slopes are 0 to 6 percent. The
filled areas are generally underlain by a poorly drained
soil. The cut areas are generally areas of Kewaunee
goils from which the topsoil and subsoil have been re-
moved. Included in mapping are some small areas of
Cut and fill land, loamy; Made land; and Kewaunee
and Manawa soils.

Permeability is moderately slow, and available water
capacity is moderate. Organic-matter content is very
low, and natural fertility is low.

This soil material supports a growth of grass and
‘other landscape plants if it is maintained and ferti-
lized. Most of the acreage is used for such urban de-
velopments as schools, shopping centers, mobile home-
sites, and industrial parks. Capability unit IIle-6;
woodland group 6s1; wildlife group 2.

Dune Land

Dn—Dune land is excessively drained medium and
fine sand that has been blown into dunes up to 40 feet
high. Slopes are 6 to 60 percent. This land is adjacent
to beaches and lakes. Areas are long and narrow and
range in size from 3 to 100 acres.

Included with this land in mapping are small areas
of Beaches, sandy, and Oakville soils. Also included are
some low areas between dunes where the water table
is near the surface.

Permeability is very rapid, and available water
capacity is very low. Organic-matter content is very
low, and natural fertility is low. The root zone is
limited by the sand. Many areas are partly stabilized
by drought-resistant grasses, shrubs, and trees. Areas
that lack cover are subject to soil blowing.

This land is not suited to commercial crop produc-
tion, woodland, or pasture. It is suited to some recrea-
tional uses and some types of wildlife cover. Most of

the acreage is used for recreation. Capability unit
VIIIs-10; woodland group 6s1; wildlife group 10.

Edwards Series

The Edwards series consists of nearly level, very
poorly drained soils formed in herbaceous organic ma-
terial underlain by marl. These soils are in depres-
sional areas in old glacial lake plains. The native vege-
tation was grasses, sedges, and cattails and some elm,
ash, white cedar, and tamarack.

In a representative profile the organic layer is about
38 inches thick. The upper 21 inches is very dark
brown muck, and the lower 17 inches is dark yellowish
brown muck which becomes very dark brown when
exposed to air. The substratum to a depth of 60 inches
is mainly light gray, massive marl.

Permeability is moderately rapid to a depth of 38
inches and slow below. Available water capacity is
very high, and natural fertility is low. The root zone
is limited by the water table, which is at or near the
surface much of the year.

Most of the acreage is used for woodland, wildlife
habitat, and pasture. Some small areas are drained
and used for crops.

Representative profile of Edwards muck, slopes of
0 to 2 percent, in a wooded area, 2,620 feet west and
?\?0 I{eet rEllorth of the southeast corner of sec. 2, T. 13

. R.20 E.

Oal—0 to 14 inches; very dark brown (10YR 2/2 broken
face and rubbed) sapric material; weak medium sub-
angular blocky structure parting to moderate medium
granular; friable;. mildly alkaline; clear wavy boundary.

Oa2—14 to 21 inches; very dark brown (10YR 2/2 broken
face and rubbed) sapric material; moderate coarse sub-
angular blocky structure; friable;
gradual wavy boundary.

Oa3—21 to 38 inches; dark yellowish brown (10YR 3/4
broken face and rubbed) sapric material changing to
very dark brown (10YR 2/2) on exposure to air; moder-
ate coarse subangular blocky structure; friable; mildly
alkaline; clear smooth boundary.

Lco—38 to 42 inches; mixed dark brown (10YR 3/3 broken
face and rubbed) sapric material and grayish brown
(10YR 5/2) marl; massive; friable; estimated 30 per-
cent shells and shell fragments ranging from 2 to 20
millimeters in size; strong effervescence; mildly alka-
line; clear smooth boundary.

Leca—42 to 60 inches; light gray (10YR 7/1) marl; massive;
friable; strong effervescence; mildly alkaline.

The depth of the organic material ranges from 16 to
50 inches. The organic material is 1 to 50 percent fiber,
but is less than 15 percent after rubbing. In places woody
fragments are in the organic layers. The organic material
is slightly acid to mildly alkaline. The underlying marl is
mildly alkaline or moderately alkaline.

Edwards soils are similar to Boots, Houghton, and Palms
soils. They differ from those soils in having underlying marl.

Ed—Edwards muck. This nearly level soil is in old
glacial _lake basins. Areas are irregularly shaped and
range in size from 3 to 80 acres. Slopes are 0 to 2
percent.

Included with this soil in mapping are small areas
of Houghton and Palms soils. Also included are some
areas where a layer of sedimentary peat less than 6
11_1ches thick is in the lower part of the organic mate-
rial. I_n some areas the marl is underlain by loamy
material at a depth of less than 60 inches.

Wetness is the major limitation of this soil. If

mildly alkaline;
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drained and cultivated, however, the soil is subject to
subsidence, soil blowing, and burning.

Most of the acreage is used for woodland, wildlife
habitat, and pasture. Some small areas are drained
and used for crops. Capability unit IVw-7; woodland
group 3w3; wildlife group 8.

Elvers Series

The Elvers series consists of nearly level, poorly
drained soils formed in alluvium over herbaceous or-
ganic material. These soils are in small depressions,
along the edge of large organic soil areas, and on flood
plains. The native vegetation was elm, ash, maple, and
white cedar.

In a representative profile the surface layer and sub-
stratum are mottled very dark grayish silt loam about
22 inches thick. The underlying organic soil to a depth
of about 60 inches is black, friable muck in the upper
part; dark reddish brown, friable muck in the next
part; and very dark grayish brown, firm muck in the
lower part.

Permeability is moderate to a depth of about 22
inches and moderately rapid below. Available water
capacity is very high. Organic-matter content also is
very high. Natural fertility is high. The root zone is
limited by the water table.

Most of the acreage is used for pasture, woodland,
and wildlife habitat. Some areas are drained and used
for crops.

Representative profile of Elvers silt loam, slopes of
0 to 2 percent, in a cultivated area, 2,520 feet north
and 1,200 feet east of the southwest corner of sec. 31,
T.13 N,,R. 21 E.

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam, gray (10YR 6/1) dry; few fine distinct
dark- reddish brown (5YR 3/4) mottles; moderate
medium granular structure; friable; neutral; abrupt
smooth boundary.

Cg—S8 to 22 inches; very dark grayish brown (10YR 3/2)
silt loam, gray (10YR 6/1) dry; common fine distinct
dark reddish brown (5YR 3/4) mottles; moderate
medium platy structure parting to moderate medium
granular; friable; neutral; abrupt smooth boundary.

1I0al—22 to 80 inches; black (10YR 2/1 broken face and
rubbed) sapric material; moderate medium subangular
blocky structure; friable; mildly alkaline; clear smooth
boundary.

110a2—30 to 36 inches; dark reddish brown (5YR 3/2
broken, 5YR 2/2 rubbed) sapric material; massive;
friable; thinly layered; mildly alkaline; clear smoath
boundary. .

110a8—36 to 60 inches; very dark grayish brown (2.5Y
3/2 broken face and rubbed) sapric material; massive;
firm; thinly layered; mildly alkaline.

The depth of the mineral material ranges from 16 to 40
inches. The organic material beneath the mineral soil is 20
or more inches thick. The Ap or A1l horizon is 2 to 8 inches
thick. It is very dark grayish brown or dark grayish brown.
The C horizon is similar to the A horizon, but it has platy
structure as a result of floodwater deposition. The organic
layers have less than 15 percent fiber after rubbing. The
mineral and organic layers range from slightly acid to
mildly alkaline.

Elvers soils are similar to Otter soils and are near
Palms and Willette soils. They have an organic layer 20 or
more inches thick, which does not occur in Otter soils, and
a mineral upper layer, which does not occur in Palms and
Willette soils.

Ev—Elvers silt loam. This nearly level soil is in de-

pressions and around the border of large organic soil
areas along streams. Most areas are long and are less
than 20 acres in size. Slopes are 0 to 2 percent.

Included with this soil in mapping are some small
areas of Alluvial land, wet, and Otter soils. In some
areas the mineral layer is less than 16 inches thick.

This soil is too wet for crop production unless it is
artificially drained. It is subject to ponding and flood-
ing. If adequately drained and protected from ponding
and flooding, this soil is productive. If adequately
drained, it is moderately well -suited to all crops com-
monly grown in the county. It is suited to pasture and
some types of woodland. Most of the acreage is used
for pasture, woodland, and wildlife habitat. Some areas
are drained and used for crops. Capability unit ITw-
13; woodland group 4w2 ; wildlife group 7.

Fabius Series

The Fabius series consists of nearly level and gently
sloping, somewhat poorly drained soils that are under-
lain by sand and gravel. These soils are on outwash
plains and low stream terraces. The native vegetation
was deciduous forest and an undergrowth of grasses.

In a representative profile the surface layer is very
dark grayish brown loam about 8 inches thick. The
subsoil is 11 inches thick. It is brown, friable loam in
the upper part; dark brown, firm clay loam in the next
part; and brown, friable gravelly sandy loam in the
lower part. The substratum is light yellowish brown,
loose sand and gravel in the upper part and pale
brown, loose fine sand to a depth of 60 inches.

Permeability is moderate to a depth of 19 inches and
moderately rapid below. Available water capacity is
low. Organic-matter content is moderate, and natural
fertility is low. The root zone is limited by the under-
lying sand and gravel and by saturated soil during
wet periods of the growing season.

Most of the acreage is used for crops and pasture,
but some is used for woodland.

Representative profile of Fabius loam, 0 to 3 percent
slopes, in an idle field, 1,910 feet south and 685 feet
eas]ti‘ of the northwest corner of sec. 29, T. 156 N., R.
21 E.

Ap—o0 to 8 inches; very dark grayish brown (10YR 3/2)
loam; moderate medium subangular blocky structure
parting to weak fine granular; friable; neutral; abrupt
smooth boundary.

B1—8 to 12 inches; brown (10YR 5/3) loam; few fine faint
grayish brown (10YR 5/2) mottles; moderate medium
subangular blocky structure parting to weak fine sub-
angular blocky; friable; mildly alkaline; clear smooth
boundary.

B2t—12 to 16 inches; dark brown (10YR 4/3) clay loam;
common fine faint grayish brown (10YR 5/2) mottles;
moderate medium subangular blocky structure; firm;
thick discontinuous clay films; estimatéd 10 percent
gravel by volume; mildly alkaline; clear smooth bound-

ary.

B3—16 to 19 inches; brown (10YR 4/3) gravelly sandy
loam; common fine faint grayish brown (10YR 5/2)
mottles and few fine prominent yellowish brown (10YR
5/8) mottles; weak medium subangular blocky struc-
ture; friable; estimated 16 percent gravel by volume;
mildly alkaline; clear wavy boundary.

IIC1—19 to 43 inches; light yellowish brown (10YR 6/4)
sand and gravel; single grained; loose; 45 percent
gravel by volume; strong effervescence; moderately
alkaline; abrupt smooth boundary.
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IIC2—43 to 60 inches; pale brown (10YR 6/3) fine sand;
silrllg}g grained; loose; strong effervescence; moderately
alkaline.

The solum ranges from 12 to 20 inches in thickness. The
Ap horizon is 6 to 10 inches thick. It is very dark grayish
brown, very dark brown, very dark gray, or black. The B
horizon is dominantly clay loam or loam 5 to 12 inches thick.
It is brown or dark brown and is mottled. The C horizon is
generally sand and gravel, but has strata entirely of sand
and also strata of gravel. The B horizon is neutral to mildly
alkaline.

Fabius soils are near Casco soils. They are not so well
drained as Casco soils. They also differ from these soils
in having mottles.

FaA-—Fabius loam, 0 to 3 percent slopes. This nearly
level and gently sloping soil is on outwash plains and
stream terraces. Areas are long and irregularly
shaped and range in size from 3 to more than 30 acres.

Included with this soil in mapping are small areas
of Casco soils. Also included are areas where the
surface layer is sandy loam. In places silt and very
fine sand layers are in the substratum at a depth of
more than 42 inches.

Wetness is the major limitation of this soil. The
soil dries slowly and in some areas is ponded in spring
and after periods of heavy rainfall. .

If adequately drained and well managed, this soil is
moderately well suited to all crops commonly grown in
the county. It is suited to woodland and pasture. Mgst
of the acreage is used for crops and pasture. Capability
unit ITw-5; woodland group 302; wildlife group 6.

Fox Series

The Fox series consists of nearly level to sloping,
well drained soils that are underlain by gravelly and
sandy outwash. These soils are on outwash plains
and stream terraces. Some areas have complex slopes.

The native vegetation was a deciduous forest of mainly

oak, hickory, and maple.

In a representative profile the surface layer is dark
grayish brown silt loam about 9 inches thick. The
subsurface layer is brown silt loam -about 4 inches
thick. The subsoil is about 14 inches thick. It is brown,
firm silty clay loam in the upper part and dark brown,
firm clay loam in the lower part. The substratum to a
depth of 60 inches is yellowish brown stratified, loose
gravel and sand.

Permeability is moderate to a depth of about 27
inches and very rapid below. Available water capacity
is moderate. Organic-matter content is low, and natural
fertility is medium.

Most of the acreage is used for corn, small grain,
legumes, and other crops commonly grown in the
county. Some areas are used for pasture and woodland.

Representative profile of Fox silt loam, 0 to 2 per-
cent slopes, in a pine plantation, 150 feet north of the
east-west road and 20 feet east of lane in NE,
SW14, see. 27, T. 15 N, R. 20 E.

Ap—~0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam; moderate fine granular structure; friable; neu-
tral; abrupt smooth boundary.

A2—9 to 13 inches; brown (10YR 5/3) silt loam; moderate
thin platy structure; friable; neutral; clear wavy
boundary.

B1—13 to 18 inches; brown (7.5YR 4/4) light silty clay
loam; strong medium subangular blocky structure; firm;
thin discontinuous clay films; brown (10YR 5/3) silt

coatings on faces of some peds; neutral; clear wavy
boundary.

IIB21t—18 to 22 inches; dark brown (7.5YR 4/4) clay loam;
strong medium subangular blocky structure; firm; thick
continuous clay films; slightly acid; abrupt wavy
boundary.

IIB22t—22 to 27 inches; dark brown (7.5YR 3/2) heavy
clay loam; strong medium subangular blocky struc-
ture; firm; thick continuous clay films; estimated 10
percent gravel by volume; neutral; abrupt wavy
boundary.

IC—27 to 60 inches; yellowish brown (10YR 5/4) stratified
gravel and sand; single grained; loose; estimated 55
percent gravel by volume; strong effervescence; moder-
ately alkaline.

The solum ranges from 24 to 40 inches in thickness. The
Ap horizon is 6 to 9 inches thick. It is dark grayish brown
or dark brown. It is generally silt loam, but in places is
loam. The A2 horizon is 3 to 6 inches thick. It is grayish
brown or brown. In places the A2 horizon does not occur.
In uncultivated areas there is an Al horizon that is 3 to 5
inches thick. It is very dark brown or very dark grayish
brown. The B horizon is 13 to 32 inches thick. It is silt loam
or silty clay loam in the upper part and clay loam or sandy
clay loam in the lower part. The lower part of the B horizon
is 5 to 15 percent gravel by volume. The C horizon is
generally stratified gravel and sand, but ranges from mostly
gravel to mostly sand. The B horizon ranges from slightly
acid to mildly alkaline. The C horizon is mildly alkaline
or moderately alkaline.

Fox soils are near Casco, Matherton, and Sebewa soils.
Fox soils have a thicker solum than Casco soils. They are
better drained than Matherton and Sebewa soils and also
differ from those soils in having no mottles. Fox soils have
more clay and less sand in the B horizon than Boyer soils,

FsA—Fox silt loam, 0 to 2 percent slopes. This
pear]y level soil is on outwash plains. Areas are
irregularly shaped and range in size from 4 to more
than 100 acres. This soil has the profile described as
representative of the series.

Included with this soil in mapping are some small
areas of Boyer, Casco, Matherton, and St. Charles
soils. Also included are areas where the surface layer
is sandy loam, some small gently sloping areas, and
some moderately well drained areas.

This soil is slightly droughty. Conserving moisture
and maintaining tilth help to increase available water
capacity.

This soil is suited to all ecrops commonly grown in
the county. It is well suited to woodland and ‘pasture.
Most of the acreage is used for crops. Capability unit
ITs-1; woodland group 201; wildlife group 1.

F§B—F_ox silt loam, 2 to 6 percent slopes. This gently
sloping soil is on outwash plains. Areas are irregularly
shaped and range in size from 4 to more than 100
acres. In most cultivated areas this soil lacks the sub-
surface layer that occurs in the soil described as
representative of the series. In some the subsoil is
mixed with the plow layer.

Included with this soil in mapping are small areas
of Boyer, Casco, Matherton, St. Charles, and Theresa
soils. Also included are areas where the surface layer
is sandy loam, some small nearly level and sloping
areas, and some moderately well drained areas.

This soil is subject to slight erosion and is slightly
dro_ughfcy: Conserving moisture, reducing runoff, ar}d
maintaining tilth help to control erosion and maintain
available water capacity.

This soil is moderately well suited to all crops com-

‘monly grown in the county. It is well suited to wood-
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land and pasture. Most of the acreage is used for
crops. Capability unit Ile-2; woodland group 2ol;
wildlife group 1.

FsC2—TFox silt loam, 6 to 12 percent slopes, eroded.
This sloping soil is on outwash plains. Areas are
irregularly shaped and range in size from 3 to more
than 20 acres. This soil differs from the soil described
as representative of the series in having all of the
subsurface layer and some of the subsoil mixed in the
plow layer.

Included with this soil in mapping are small areas
of Boyer, Casco, Rodman, St. Charles, and Theresa
soils. Also included are areas where the surface layer
is sandy loam and some moderately steep areas.

This soil is subject to moderate erosion and is
slightly droughty. Conserving moisture, reducing run-
off, and maintaining tilth help to control erosion and
maintain available water capacity.

If well managed, this soil is suited to all crops
- commonly grown in the county. It is well suited to
woodland and pasture. It is used for crops, pasture,
and woodland. Capability unit IIle-2; woodland group
201; wildlife group 1.

Granby Series

The Granby series consists of nearly level, poorly
drained and very poorly drained sandy soils in de-
pressions and on stream terraces. The native vegeta-
tion was a forest of elm, ash, and white cedar and a
ground cover of sedges and grasses.

In a representative profile the surface layer is loamy
fine sand about 13 inches thick. It is black in the upper
part and very dark gray in the lower part. The. sub-
soil is grayish brown loose sand about 13 inches thick.
The substratum to a depth of 60 inches is grayish
brown loose sand in the upper part and brown loose
sand in the lower part.

Permeability is rapid, and available water capacity
is low. Organic-matter content is moderate, and natural
fertility is low. The root zone is limited by the seasonal
water table.

Most areas are used for woodland and wildlife habi-
tat. Some are used for pasture and crops.

Representative profile of Granby loamy fine sand,
slopes of 0 to 2 percent, in a wooded area, 40 feet east
and 740 feet north of the southwest corner of sec. 14,
T.14 N., R.23 E,

Al11—0 to 5 inches; black (10 YR 2/1) loamy fine sand;
moderate very fine subangular blocky structure; very
friable; neutral; clear wavy boundary.

A12—5 to 18 inches; very dark gray (10YR 3/1) loamy
fine sand; moderate medium subangular blocky strue-
ture; very friable; neutral; clear wavy boundary.

B2-—13 to 26 inches; grayish brown (10YR 5/2) sand; few
fine prominent strong brown (7.5YR 5/6) mottles;
single grained; loose; neutral; gradual wavy boundary.

C1—26 to 36 inches; grayish brown (10YR 5/2) sand and
coarse sand; single grained; loose; neutral; clear wavy
boundary.

C2—36 to 60 inches; brown (10YR 5/3) sand and coarse
sand; single grained; loose; neutral.

The solum ranges from 20 to 40 inches in thickness. The
A horizon is 10 to 16 inches thick. It is black or very dark
gray. It is generally loamy fine sand, but in places is loamy
sand or sand. The B horizon is 10 to 30 inches thick. It is
sand or fine sand and has strata of sandy loam in some

pedons. The C horizon is coarse, medium, or fine sand.
Both the B and C horizons are slightly acid or neutral.

Granby soils are near Adrian and QOakville soils. Granby
soils are grayer and more poorly drained than Oakville
soils. They lack the organic surface layer typical of the
Adrian soils.

Gb—Granby loamy fine sand. This nearly level soil is
in depressions and on stream terraces. Areas are
irregularly shaped and range in size from 3 to more
than 50 acres. Slopes are 0 to 2 percent.

Included with this soil in mapping are small areas
of Adrian, Colwood, and Oakville soils. Also included
are some areas where the substratum has strata of
very fine sand, silt, or clay below a depth of 40 inches.

This soil is too wet for crop production unless it is
drained. If drained and cultivated, however, it is
droughty and subject to soil blowing.

This soil is poorly suited to crops and pasture, but
is suited to some types of woodland and to wildlife
habitat. Most of the acreage is used for woodland and
wildlife habitat. Capability unit IVw-5; woodland
group 3wl ; wildlife group 7.

Granby Variant

The Granby variant consists of nearly level, poorly
drained soils that are underlain by gravel and sand.
These soils are on outwash plains and low stream
terraces. The native vegetation was a deciduous forest
of mainly ash and elm.

In a representative profile the surface layer is very
gray silt loam about 9 inches thick. The subsoil is
light brownish gray and is about 9 inches thick. It is
very friable gravelly loamy fine sand in the upper
part and very friable gravelly sandy loam in the
lower part. The substratum is light brownish gray,
very friable gravelly loamy sand to a depth of 30
inches and light brownish gray loose gravel and sand
to a depth of 60 inches.

Permeability is moderately rapid to a depth of about
18 inches and very rapid below. Available water capac-
ity is low. Organic matter content is high, and natural
fertility is low. The root zone is limited by the sea-
sonal water table.

‘Most of the acreage of these soils is used for crops
and pasture. Some is used for woodland.

Representative profile of Granby silt loam, gravelly
variant, slopes of 0 to 2 percent, in a cultivated area,
980 feet north and 250 feet west of the southeast
corner of sec. 19, T. 15 N., R. 21 E.

Ap—0 to 9 inches; very dark gray (10YR 3/1) silt loam;
weak fine subangular blocky structure; very friable;
mildly alkaline; abrupt smooth boundary.

B1—9 to 12 inches; light brownish gray (2.5Y 6/2) gravelly
loamy fine sand; few fine prominent brownish yellow
(10YR 6/6) mottles and common medium faint grayish
brown (10YR 5/2) mottles; weak fine subangular
blocky structure; very friable; estimated 16 percent
gravel by volume; slight effervescence; mildly alkaline;
clear smooth boundary.

B2—12 to 18 inches; light brownish gray (2.6Y 6/2)
gravelly sandy loam; many medium prominent brownish
yellow (10YR 6/6) mottles; weak medium subangular
blocky structure; very friable; estimated 45 percent
gravel by volume; strong effervescence; moderately
alkaline; gradual smooth boundary.

Cl1—18 to 30 inches; light brownish gray (2.5Y 6/2)
gravelly loamy sand; moderate medium prominent
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brownish yellow (10YR 6/6) mottles and common
medium faint grayish brown (10YR 5/2) mottles; mas-
sive; very friable; estimated 45 percent gravel by
volume; strong effervescence; moderately alkaline;
gradual smooth boundary.

C2--30 to 60 inches; light brownish gray (2.5Y 6/2) gravel
and sand; single grained; loose; estimated 60 percent
glrlgvlgl by volume; strong effervescence; moderately
alkaline.

The solum ranges from 12 to 20 inches in thickness. The
Ap horizon is 6 to 10 inches thick. It is very dark gray,
very dark grayish brown, or black. It is generally silt loam,
but in places is loam or gravelly loam. The B .horizon
ranges from 6 to 12 inches in thickness. It is gravelly loam,
gravelly sandy loam, or gravelly loamy fine sand. The
gravel content ranges from 15 to 50 percent by volume. The
C horizon is typically gravel and sand, but contains strata
entirely of gravel and also strata of gravelly loamy sand.
The B horizon is neutral to moderately alkaline.

The Granby variant is near Fabius and Sebewa soils. It
is more poorly drained and has more gravel in the B horizon
than Fabius soils. It has a thinner solum and more gravel
and less clay in the solum than Sebewa soils.

Gg—Granby silt loam, gravelly variant. This nearly
level s0il is on outwash plaing and low stream terraces.
Areas are irregularly shaped and range in size from
3 to more than 40 acres. Slopes are 0 to 2 percent.
Included in mapping are some small areas of Colwood
and Sebewa soils.

This soil is too wet for crop production unless it is
drained. If drained, however, it is droughty.

If drained, this soil is moderately well suited to
crops. It is suited to some types of woodland and to
wildlife habitat. Most of the acreage is used for crop-
land, but some is used for woodland and pasture.
Capability unit IIw-5; woodland group 3wl ; wildlife
group 7.

Gravel Pit

Gp—Gravel pit is mostly on outwash plains and
terraces where glacial melt water has washed and
sorted the sand and gravel. Areas range in size from
3 to more than 40 acres.

Gravel pit consists of areas where sand, gravel, or
sand and gravel have been removed. It commonly has
very steep banks on one or more sides and a gently
sloping bottom.

Included with this unit in mapping are small areas
of Cut and fill land, loamy, and Cut and fill land, sandy
and gravelly.

Most areas are not suited to crops. Available water
capacity is very low, and the soil material is droughty
unless the bottom of the pit is near the water table.
In many areas sand and gravel are still being removed.
Most areas -have no vegetative cover. Capability unit
VIIIs-10; woodland group 6s1; wildlife group 10.

Hebron Series

The Hebron series consists of nearly level and gently
sloping, well drained and moderately well drained soils
formed in a thin layer of loamy material over strati-
fied silty and clayey lacustrine deposits. These soils
are on old glacial lake plains and in depressions in till
plains. The native vegetation was a deciduous forest
of mainly oak, hickory, maple, and basswood.

In a representative profile the surface layer is dark
grayish brown loam about 8 inches thick. The subsoil

is 20 inches thick. The upper 4 inches is brown, friable
loam; the next 11 inches is dark reddish brown, firm
sandy clay loam and friable sandy loam; and the
lower 5 inches is reddish brown, firm silty clay loam.
The substratum to a depth of 60 inches is brown,
stratified, firm silt, silty clay, and silty clay loam.

Permeability is moderate to a depth of about 23
inches and moderately slow below, Available water
capacity is high. Organic-matter content is moderately
low, and natural fertility is medium.

Most of the acreage is used for corn, small grain,
legumes, and other crops commonly grown in the
county. Some areas are used for pasture and woodland.

Representative profile of Hebron loam, 2 to 6 per-
cent slopes, in a cultivated field, 600 feet north and
2,610 feet west of the southeast corner of sec. 18,
T.15N.,R. 23 E.

Ap—oO0 to 8 inches; dark grayish brown (10YR 4/2) loam;
moderate fine subangular blocky structure; friable;
mildly alkaline; abrupt smooth boundary.

B1—8 to 12 inches; brown (7.5YR 5/4) loam; moderate
medium subangular blocky structure; friable; mildly
alkaline; clear wavy boundary.

B21t—12 to 17 inches; dark reddish brown (5YR 3/4) sandy
clay loam; moderate fine subangular blocky structure;
firm; thin patchy clay films; estimated 10 percent fine
gravel by volume; mildly alkaline; clear wavy boundary.

B22t—17 to 23 inches; dark reddish brown (5YR 3/4) sandy
loam; moderate fine subangular blocky structure; fri-
able; few thin patchy clay films; mildly alkaline; abrupt
wavy boundary.

IIB23t—23 to 28 inches; reddish brown (5YR 5/4) silty
clay loam; moderate medium prismatic structure part-
ing to moderate fine angular blocky; firm; thick patchy
clay films; slight effervescence; mildly alkaline; clear
wavy boundary.

IIC—28 to 60 inches; brown (7.5YR 4/4) stratified silt,
silty clay, and silty clay loam; weak thick platy struc-
ture; firm; many soft pinkish gray (7.5YR 7/2) lime
ls'eg*regations; strong effervescence; moderately alka-
ine.

The solum ranges from 24 to 40 inches in thickness. The
Ap horizon is 6 to 10 inches thick. It is generally loam,
but in places is sandy loam or silt loam. In undisturbed areas
there are a 2 to 4-inch Al.horizon of very dark brown or
very dark grayish brown and a 2- to 5-inch, dark grayish
brown A2 horizon. The B horizon is 15 to 36 inches thick.
The upper part is sandy loam, loam, sandy clay loam, or
clay loam. The lower part is silty clay, heavy silty clay
loam, or heavy clay loam. In some areas high and low
chroma mottles are in the lower part of the B horizon.
The C horizon is stratified silty clay, silt, silty clay loam,
or clay. In places it has thin bands of fine sand. The B
horizon is neutral to moderately alkaline. The C horizon
is mildly alkaline or moderately alkaline.

Hebron soils in this survey area have a redder hue in the
subsoil than is defined as the range for the series, but this
difference does. not alter use or management.

Hebron soils are near Boyer, Kewaunee, Mosel, and Oak-
ville soils. Hebron soils are better drained than Mosel soils
and also differ from those soils in having no mottles. They
have more clay in the lower part of the B horizon and in
the C horizon than Boyer and Oakville soils. Hebron soils
have more sand and less clay in the upper part of the B
horizon than Kewaunee soils.

HeA—Hebron loam, 0 to 2 percent slopes. This nearly
level soil is in old glacial lake basins and on glacial
till plains. Areas are irregularly shaped and range in
size from 4 to more than 30 acres. This soil is about
6 inches thicker than the soil described as representa-
tive of the series.

Included with this soil in mapping are small areas
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of Fox, Kewaunee, Mosel, and Sisson soils. Also in-
cluded are areas where a thin layer of sand or sand
and gravel is between the loamy upper layer and the
silty and clayey substratum, small areas where the
surface layer is sandy loam, and small gently sloping
areas.

Runoff is slow, and the erosion hazard is slight.
Because of the moderately slow permeability in the
substratum, water does not readily move through this
soil, and the soil dries somewhat slowly in spring and
after periods of heavy rainfall. Removing surface
water and preventing the entry of runoff from sur-
rounding areas help to reduce ponding.

This soil is suited to all crops commonly grown in
the county. It is well suited to woodland and pasture.
Most of the acreage is used for crops, and a small
acreage is used for woodland and pasture. Capability
unit ITs-7; woodland group 201l ; wildlife group 1.

HeB—Hebron loam, 2 to 6 percent slopes. This gently
sloping soil is in old glacial lake basins and on glacial
till plains. Areas are irregularly shaped and range in
size from 3 to more than 40 acres.

Included with this soil in mapping are small areas
of Fox, Mosel, and Sisson soils. Also included are small
areas where a thin layer of sand or sand and gravel is
between the loamy upper layer and the clayey sub-
stratum, small areas of nearly level and sloping soils,
and small areas where the surface layer is sandy loam.

The erosion hazard is slight. In some areas the soil
dries somewhat slowly in spring and after periods of
heavy rainfall. Controlling runoff and improving tilth
help to control erosion. Preventing the entry of runoff
from surrounding areas decreases wetness.

If well managed, this soil is moderately well suited
to all crops commonly grown in the county. It is well
suited to woodland and pasture. Most of the acreage
is used for crops, but some is used for woodland and
pasture. Capability unit IIe-6; woodland group 20l;
wildlife group 1.

Hebron Variant

The Hebron variant consists of nearly level and
gently sloping, well drained and moderately well
drained soils formed in sandy and loamy sediments
overlying stratified silty and clayey lacustrine deposits.
These soils are on old glacial lake plains. The native
vegetation was a deciduous forest of mainly oak,
hickory, maple, and basswood.

In a representative profile the surface layer is dark
grayish brown sandy loam about 8 inches thick. The
subsurface layer is grayish brown loamy sand about
10 inches thick. The subsoil is 20 inches thick. The
upper 8 inches is dark brown, firm sandy clay loam;
the next 7 inches is yellowish brown, very friable loamy
sand; and the lower 5 inches is dark brown, firm silty
clay. The substratum to a depth of 60 inches is strati-
fied, light yellowish brown silt loam, brown silty clay
loam, and reddish brown silty clay.

Permeability is moderately rapid to a depth of 33
inches and moderately slow below. Available water
capacity is moderate. Organic-matter content and
natural fertility are low.

Most of the acreage is used for corn, small grain,

and legumes. Some areas are used for woodland and
pasture. )

Representative profile of Hebron sandy loam, sandy
subsoil variant, 0 to 2 percent slopes, in an idle field,
900 feet south and 1,500 feet east of the northwest
corner of sec. 3, T. 15 N., R. 23 E.

Ap—oO0 to 8 inches; dark grayish brown (10YR 4/2) sandy
loam; weak medium granular structure; friable; neu-
tral; abrupt smooth boundary.

A28 to 18 inches; grayish brown (10YR 5/2) loamy sand;
weak medium subangular blocky structure; very friable;
slightly acid; clear smooth boundary.

B2t—18 to 26 inches; dark brown (7.5YR 4/4) sandy clay
loam; moderate medium subangular blocky structure;
firm; many thin patchy clay films; neutral; clear
smooth boundary.

B31t—26 to 33 inches; yellowish brown (10YR 5/4) loamy
sand; weak medium subangular blocky structure; very
friable; clay bridging between sand grains; neutral;
abrupt wavy boundary.

IIB32t—33 to 38 inches; dark brown (7.5YR 4/4) light
silty clay; common fine distinct yellowish brown (10YR
5/6) mottles; moderate fine angular blocky structure;
firm; many thin patchy clay films; neutral; clear wavy
boundary.

IIC—38 to 60 inches; stratified light yellowish brown (10YR
6/4) silt loam, brown (7.5YR 5/4) silty clay loam, and
reddish brown (5YR 4/4) silty clay; firm; pinkish gray
(7.5YR 7/2) lime segregations; strong effervescence;
moderately alkaline.

The solum ranges from 24 to 40 inches in thickness. The
Ap horizon.is 6 to 9 inches thick. It is generally sandy loam,
but in places is loamy sand. It is grayish brown or dark
grayish brown. In some areas there is an A2 horizon that
is 3 to 9 inches thick. The B horizon is 15 to 36 inches
thick. The upper part is sandy clay loam or heavy sandy
loam; the next part is loamy sand or sandy loam; and the
lower part, which formed in the lacustrine material, is
silty clay loam or light silty clay. The C horizon is stratified
silt, silt loam, silty clay loam, silty clay, or clay. The B
horizon is slightly acid or neutral in the upper part and
neutral to mildly alkaline in the lower part.

The Hebron variant is' near Kewaunee, Mosel, and Oak-
ville soils. It has more clay in the lower part of the B
horizon and in the C horizon than Oakville soils. It lacks
the mottles typical of Mosel soils and is better drained
than those soils. It has more sand and less clay in the upper
part of the B horizon than Kewaunee soils.

Hf A—Hebron sandy loam, sandy subsoeil variant,
0 to 2 percent slopes. This nearly level soil is on old
lake plains. Areas are irregularly shaped and range
in size from 8 to more than 100 acres. This soil has
the profile described as representative of the variant.

Included with this soil in mapping are small areas
of Boyer, Mosel, and Sisson soils. Also included are
small areas where the surface layer is loam or loamy
sand and small gently sloping areas.

In places this soil dries somewhat slowly in spring
and after periods of heavy rainfall. The hazard of
soil blowing is slight. The soil is somewhat droughty.

This soil is moderately well suited to erops commonly
grown in the county. It is well suited to woodland and
pasture. Capability unit IIs—7; woodland group 201;
wildlife group 1.

HfB—Hebron sandy loam, sandy subsoil variant,
2 to 6 percent slopes. This gently sloping soil is on old
lake plains. Areas are irregularly shaped and range
in size from 3 to more than 40 acres. This soil lacks
a subsurface layer and is thinner than is representa-
tive for the series.

Included with this soil in mapping are small areas
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of Boyer, Mosel, and Sisson soils. Also included are
small areas where the surface layer is loam or loamy
sand and areas that are nearly level or sloping.

The hazards of erosion and soil blowing are slight.
This - soil is slightly droughty. In some areas it dries
somewhat slowly in spring and after periods of heavy
rainfall. Reducing runoff, improving tilth, and con-
serving moisture are beneficial if the soil is used for
crops.

This soil is moderately well suited to all crops
commonly grown in the county. It is well suited to
woodland and pasture. Most of the acreage is used
for crops. Some is used for woodland and pasture.
Capability unit IIe-7; woodland group 20l1; wildlife
group 1.

Hochheim Series

The Hochheim series consists of nearly level to steep,
well drained soils that are underlain by gravelly sandy
loam or gravelly loam glacial till. These soils are on
till plains and on the sides and tops of drumlins. The
native vegetation was a deciduous forest of mainly
maple, basswood, oak, beech, and hickory.

In a representative profile the surface layer is dark
grayish brown silt loam about 8 inches thick. The
subsurface layer is brown, friable silt loam about 2
inches thick. The subsoil is brown, firm clay loam about
12 inches thick. The substratum to a depth of 60
inches is pale brown, friable gravelly sandy loam.

Permeability and available water capacity are
moderate. Organic-matter content is moderately low,
and natural fertility is medium.

Most of the acreage where slopes are less than 15
percent is used for crops. Most of the acreage where
slopes are steeper is used for pasture and woodland.

Representative profile of Hochheim silt loam, 2 to 6
percent slopes, eroded, in an uneroded part of the unit,
in a cultivated area, 1,600 feet south and 25 feet east
of the northwest corner of sec.-8, T. 15 N., R. 21 E.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine subangular blocky structure parting
to weak fine granular structure; friable; neutral; abrupt
smooth boundary.

A2—8 to 10 inches; brown (10YR 5/3) heavy silt loam;
moderate medium subangular blocky structure; friable;
slightly acid; clear wavy boundary.

B21t—10 to 18 inches; brown (7.5YR 4/4) clay loam; strong
fine subangular blocky structure; firm; thick con-
tinuous clay films; estimated 5 percent gravel; slightly
acid; gradual wavy boundary.

B22t—18 to 22 inches; brown (7.5YR 4/4) heavy clay loam;
moderate medium subangular blocky structure; firm;
dark brown (7.5YR 3/2) organic stains on faces of
peds; neutral; clear wavy boundary.

C—22 to 60 inches; pale brown (10YR 6/3) gravelly sandy
loam; massive; friable; estimated 18 percent gravel
and 2 percent stones by volume; strong effervescence;
moderately alkaline.

The solum ranges from 12 to 24 inches in thickness. The
Ap horizon is 6 to 10 inches thick. It is dark grayish brown,
dark brown, or very dark grayish brown. It is generally
silt loam, but in places is loam. In undisturbed areas there
is a 2- to 4-inch Al horizon that is very dark brown or
very dark grayish brown. In most places where this soil is
not eroded, an A2 horizon that is 1 inch to 6 inches thick
occurs. This horizon is pale brown, brown, or yellowish
brown silty loam or loam. The B horizon is typically clay

loam, but in places the upper part is silt loam, loam, or
silty clay loam. In places gravel and stones are in the
lower part. The C horizon is loam, sandy loam, gravelly
loam, or gravelly sandy loam. It is 5 to 35 percent gravel
and as much as 10 percent stones and boulders. The
calcium carbonate equivalent of the C horizon is 40 to 60
percent. The B horizon is slightly acid to mildly alkaline.

Hochheim soils in this survey area have a lighter colored
surface layer than is defined as the range for the series,
but this difference does not alter use or management.

Hochheim soils are near Knowles, Nenno, and Theresa
soils. Hochheim soils are better drained than Nenno soils
and also differ from those soils in having no mottles. They
have a thinner solum and silty layer than Theresa soils.
They differ from Knowles soils in not having bedrock
within a depth of 40 inches.

HmB2—Hochheim silt loam, 2 to 6 percent slopes,
eroded. This gently sloping soil formed in glacial till
on till plains and the crests of drumlins. Areas are
irregularly shaped and range in size from 3 to more
than 200 acres. In most areas this soil has a surface
layer that is about 2 to 4 inches thinner than is repre-
sentative for the series. It also differs in having no
subsurface layer in most areas.

Included with this soil in mapping are small areas
of Casco and Nenno soils. Also included are areas of
sloping Hochheim soils; some stony areas, many of
which are identified on the soil map by spot symbols;
and moderately well drained areas.

The hazard of erosion is moderate. Controlling run-
off and adding organic matter help to prevent further
erosion and improve tilth.

If well managed, this soil is moderately well suited to
all crops commonly grown in the county. It is well
suited to woodland and pasture. Most of the acreage is
used for crops. Capability unit Ile-1; woodland group
201 ; wildlife group 1.

HmC2—Hochheim silt loam, 6 to 12 percent slopes,
eroded. This sloping soil formed in glacial till on till
plains and the sides of drumlins. Areas are irregularly
shaped and range in size from 3 to more than 40 acres.
This soil is about 4 or 5 inches thinner than the soil
described as representative of the series and also
differs from that soil in having no subsurface layer.

Included with this soil in mapping are small areas
of Casco and Nenno soils and areas of Hochheim soils
that have a clay loam surface layer. Also included are
some small gently sloping and moderately steep areas,
small severely eroded areas, and some stony areas.
Many of the stony areas are identified on the soil map
by spot symbols.

The hazard of erosion is moderate. Controlling run-
off and increasing the organic-matter content help to
prevent further erosion and improve tilth.

If well managed, this soil is suited to all crops com-
monly grown in the county. It is well suited to wood-
land and pasture. Most of the acreage is .used for
crops, but a small acreage is used for woodland and
pasture. Capability unit IIle-1; woodland group 20l;
wildlife group 1.

HmD2—Hochheim silt loam, 12 to 20 percent slopes,
eroded. This moderately steep soil formed in glacial
till on drumlins and moraines and along drainageways
on till plains. Areas are irregularly shaped and range
in size from 3 to more than 40 acres. This soil is 4 or
5 inches thinner than the soil described as representa-
tive of the series and also differs from that soil in
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having the subsurface layer and some of the subsoil
mixed with the plow layer.

Included with this soil in mapping are small areas
of Casco, Nenno, Sisson, and Theresa soils and areas
of Hochheim soils that have a surface layer of clay
loam. Also included are some small sloping and steep
areas, severely eroded areas, and some stony areas.
Many of the stony areas are identified on the soil map
by spot symbols.

The hazard of erosion is severe. Controlling runoff
and increasing the organic-matter content help to pre-
vent further erosion and improve tilth.

Even if well managed, this soil is poorly suited to
most crops commonly grown in the county. It is well
suited to woodland and pasture. Most areas are used
for cropland, but a considerable acreage is used for
pasture or has remained in woodland. Capability unit
IVe-1; woodland group 2rl; wildlife group 1.

HmE—Hochheim silt loam, 20 to 30 percent slopes.
This steep soil is on the sides of drumlins, on moraines,
and along drainageways on till plains. Areas are
irregularly shaped and range in size from 3 to more
than 40 acres. This soil has a thinner, darker colored
surface layer, a thicker subsurface layer, and a thinner
subsoil than is representative for the series.

Included with this soil in mapping are small areas
of Casco, Rodman, and Theresa soils. Also included
are some very steep areas and stony areas.

The hazard of erosion is very severe, and runoff is
very rapid. Controlling runoff helps to control erosion.

This soil is generally not suited to crops. It is suited
to woodland and pasture. Most of the acreage is used
for woodland. Capability unit VIe-1; woodland group
2rl; wildlife group 1.

HsC2—Hochheim-Casco-Sisson complex, 6 to 12 per-
cent slopes, eroded. These sloping soils are on pitted
till and outwash plains. Areas are irregularly shaped
and range in size from 4 to more than 40 acres.

This complex consists of areas of Hochheim, Casco,
and Sisson soils that are so small and closely inter-
mingled that they cannot be shown separately on the
soil map. This complex is about 40 percent Hochheim
soils, 30 percent Casco soils, 15 percent Sisson soils,
and 15 percent Fox, Rodman, St. Charles, Theresa,
and Zurich soils.

The Hochheim soils have a browner surface layer
and contain more gravel and stones in the substratum
than is representative for the Hochheim series. They
also differ in having no subsurface layer. The Casco
soils have a browner surface layer and more clay in
the surface layer than is representative for the Casco
series. The Sisson soils are about 4 inches thinner than
is representative for the Sisson series.

Included with these soils in mapping are some
gently sloping and moderately steep areas. Also in-
cluded are stony areas, most of which are identified on
the soil map by spot symbols. Some small poorly
drained and somewhat poorly drained areas are also
identified by spot symbols.

The hazard of erosion is moderate. The Casco soils
are droughty. Controlling runoff and increasing the
organic-matter content help to control further erosion,
conserve available water, and improve tilth.

If. well managed, the soils in this complex are

moderately well suited to all crops commonly grown in
the county. They are well suited to’woodland and pas-
ture. Most of the acreage is used for cropland, but
one-third has remained in woodland. Capability unit
ITIe-1; woodland group 201 ; wildlife group 1.

HsD2—Hochheim-Casco-Sisson complex, 12 to 20
percent slopes, eroded. These moderately steep soils
are on pitted till and outwash plains. Areas are irregu-
larly shaped and range in size from 10 to more than
80 acres.

This complex consists of areas of Hochheim, Casco,
and Sisson soils that are so small and closely inter-
mingled that they cannot be shown separately on the
soil map. This complex is about 40 percent Hochheim
soils, 30 percent Casco soils, 15 percent Sisson soils,
and 15 percent Fox, Rodman, St. Charles, Theresa, and
Zurich soils.

The Hochheim soils have a browner surface layer
and contain more stones and gravel in the substratum
than is representative for the Hochheim series. They
also differ in having no subsurface layer. The Casco
soils have a browner surface layer and more clay in
the surface layer than is representative for the Casco
series. The Sisson soils are about 5 inches thinner than
is representative for the Sisson series.

Included with these soils in mapping are some slop-
ing and steep areas. Also included  are some stony
areas, most of which are identified on the soil map
by spot symbols. Some small poorly drained and some-
what poorly drained areas are also identified by spot
symbols.

The hazard of erosion is severe. The Casco soils are
droughty. Controlling runoff and increasing the
organic-matter content help to prevent further erosion,
conserve available water, and improve tilth.

Even if well managed, these soils are poorly suited
to most crops grown in the county. They are suited
to woodland and pasture. About 60 percent of the acre-
age is used for crops, and about 40 percent is used
for woodland and pasture. Capability unit IVe-1;
woodland group 2r1 ; wildlife group 1.

HsE—Hochheim-Casco-Sisson complex, 20 to 30 per-
cent slopes. These steep soils are on pitted till and out-
wash plains. Areas are irregularly shaped and range
in size from 10 to more than 80 acres.

This complex consists of areas of Hochheim, Casco,
and Sisson soils that are so small and closely inter-
mingled that they cannot be shown separately on the
soil map. This complex is about 35 percent Hochheim
soils, 80 percent Casco soils, 15 percent Sisson soils,
and 20 percent Fox, Rodman, St. Charles, Theresa,
and Zurich soils.

The Hochheim, Casco, and Sisson soils differ from
the soils described as representative of their respec-
tive series in having a thin, dark colored surface layer
and a 2- to 6-inch subsurface layer, The Hochheim
soils also contain more stones and gravel in the
substratum.

Included with these soils in mapping are some small
sloping areas and some very steep areas. Also in-
cluded are stony areas, most of which are identified
on the soil map by spot symbols.

The hazard of erosion is severe. The Casco soils are
droughty.
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The soils in this complex are generally not suited to
crops. They are suited to woodland and pasture. Most
of the acreage is used for woodland. Capability unit
Vle-1; woodland group 2rl; wildlife group 1.

HtB—Hochheim-Knowles silt loams, 1 to 6 percent
slopes. These nearly level and gently sloping soils
formed in loess and glacial till on drumlins and ground
moraines in areas where the soil is somewhat shallow
- over dolomite bedrock. This complex is about 50 per-
cent Hochheim silt loam, 40 percent Knowles silt loam,
and 10 percent Theresa and St. Charles soils.

The Hochheim soils differ from the soil described as
representative of the Hochheim series in having dolo-
mite bedrock at a depth of 40 to 60 inches in places.
The Knowles soils have the profile described as repre-
sentative of the Knowles series.

Included with these soils in mapping are small areas
where dolomite bedrock is at a depth of less than 20
inches and areas where slopes are greater than 6 per-
cent, These areas are identified on the soil map by
spot symbols.

The hazard of erosion is slight. Controlling runoff
and improving tilth help to control erosion and main-
tain available water capacity.

The soils in this complex are moderately well suited
to all crops commonly grown in the county. They are
well suited to woodland and pasture. Most of the
acreage is used for crops. Capability unit Ile-1; wood-
land group 20l ; wildlife group 1.

Houghton Series

The Houghton series consists of nearly level, very
poorly drained soils formed in herbaceous organic
material more than 51 inches thick. These soils formed
in depressional areas on old glacial lake plains, in
stream valleys, and on outwash plains. The native
vegetation was marsh grasses, sedges, cattails, and
some water-tolerant trees and shrubs.

In a representative profile the organic material is
more than 60 inches thick. The upper 22 inches is
black muck. The lower 38 inches is dark yellowish
brown mueck.

Permeability is moderately rapid, and available
water capacity is very high. Organic-matter content
is very high, and natural fertility is low. The root
zone is limited by the water table, which is at or near
the surface.

Most of the acreage is used for woodland and pas-
ture. Some is drained and used for crops.

Representative profile of Houghton muck, slopes of
0 to 2 percent, in a wooded area, 1,200 feet south and
1,760 feet east of the northwest corner of sec. 23,
T.13N,,R.21 E.

Oal—0 to 10 inches; black (10YR 2/1 broken face and
rubbed) sapric material; moderate medium granular
structure; friable; mildly alkaline; clear smooth
boundary.

0a2-—10 to 22 inches; black (10YR broken face and rubbed)
sapric material; dark yellowish brown (10YR 3/4)
fibers; massive; friable; estimated 30 percent fibers
breaking down to less than 2 percent on rubbing; few
woody fragments 5 to 10 millimeters in size; mildly
alkaline; gradual smooth boundary.

0a3—22 to 42 inches; dark yellowish brown (10 YR 3/4
broken face and rubbed) sapric material changing to

very dark brown (10YR 2/2) on exposure to air;
massive; friable; estimated 30 percent fiber, 2 percent
rubbed; mildly alkaline; clear smooth boundary.

Oad4—42 to 60 inches; dark yellowish brown (10YR 3/4
broken face and rubbed) sapric material changing to
very dark brown (10YR 2/2) on exposure to air;
massive; friable; estimated 30 percent fiber, 2 percent
rubbed; mildly alkaline.

The depth of the organic material is more than 51 inches.
The organic material is 1 to 50 percent fiber, but is less
than 15 percent after rubbing. Some pedons contain woody
fragments 1 inch to 5 inches in diameter. The surface tier
is black, very dark brown, or very dark grayish brown.
Some pedons have a hemic layer less than 10 inches thick.
The organic material is slightly acid to mildly alkaline.

Houghton soils are similar to Muskego, Palms, and
Willette soils. Houghton soils lack the mineral soil within
a depth of 51 inches typical of Palms and Willette soils and
the sedimentary peat layers within a depth of 51 inches
typical of Muskego soils.

Hu—Houghton muck. This nearly level soil is in
depressional areas throughout the county. Areas are
irregularly shaped and range in size from 8 to more
than 200 acres. Slopes are 0 to 2 percent.

Included with this soil in mapping are some small
areas of Adrian, Edwards, Muskego, Palms, and
Wlllgtte soils. Also included are some small gently
sloping areas.

Wetness is the major limitation of this soil. If
drained and cultivated, however, the soil is subject to
subsidence, soil blowing, and burniqg.

If drained and well managed, this soil is moderately
well suited to corn, small grain, and truck crops com-
monly grown in the county. It is suited to pasture and
some types of woodland. Most of the acreage is used
for woodland or pasture, but some is drained and
used for crops. Capability unit IIIw-9; woodland
group 3w3; wildlife group 8.

Juneau Series

The Juneau series consists of nearly level and gently
sloping, well drained or moderately well drained soils
formed in colluvium or alluvium that is underlain by
an older soil. These soils are in small depressions,
kettles, and intermittent drainageways and on foot
slopes. The native vegetation was deciduous forest.

In a representative profile the surface layer is dark
brown silt loam about 9 inches thick. The substratum is
dark brown silt loam 17 inches thick, The buried sur-
face layer is dark grayish brown, friable silt loam 3
inches thick, and the buried subsurface layer is brown,
friable silt loam about 6 inches thick. The buried sub-
soil is yellowish brown, firm, mottled silt loam about
10 inches thick. The substratum to a depth of 60
inches is brown, friable silt loam.

Permeability is moderate, and available water capac-
ity is very high. Organic-matter content is moderate,
and natural fertility is high.

Most areas of these soils are used for crops or
pasture, but some small areas are in woodland.

Representative profile of Juneau silt loam, 0 to 3
percent slopes, in a cultivated field, 650 feet north and
1,300 feet west of the southeast corner of sec. 14,
T.15 N, R. 20 E.

Ap—0 to 9 inches; dark brown (10YR 4/3) silt loam;
moderate medium granular structure; friable; neutral;
abrupt smooth boundary.



24 SOIL SURVEY

C1—9 to 14 inches; dark brown (10YR 4/3) silt loam; weak
coarse subangular blocky structure parting to moderate
medium granular; friable; neutral; abrupt smooth
boundary.

C2—14 to 26 inches; dark brown (10YR 4/3) silt loam and
few strata (less than % inch) of dark yellowish brown
(10YR 4/4) fine sandy loam; weak coarse subangular
blocky structure parting to moderate medium granular;
friable; neutral; abrupt smooth boundary.

Al1b—26 to 29 inches; dark grayish brown (10YR 4/2) silt
loam; moderate medium granular structure; friable;
neutral; clear smooth boundary.

A2b—29 to 35 inches; brown (10YR 5/3) silt loam; moder-
ate medium platy structure; friable; neutral; gradual
smooth boundary.

B2b—35 to 45 inches; yellowish brown (10YR 5/4) heavy
silt loam; few fine faint brown (7.5YR 5/4) and dis-
tinet strong brown (7.5YR 5/6) mottles; moderate
medium subangular blocky structure; firm; slightly
acid; gradual smooth boundary.

C3—45 to 60 inches; brown (10YR 5/83) silt loam; common
fine faint brown (1.5YR 5/3) and prominent strong
brp(;;vn (7.5YR 5/6) mottles; massive; friable; slightly
acid.

The thickness of the alluvium or colluvium is 20 to 40
inches. The alluvium or colluvium is dark brown or dark
grayish brown. It is generally silt loam, but some thin
Iayers of fine or very fine sandy loam are in some pedons.
The buried A and B horizons are silt loam or silty clay
loam. The C horizon is silt loam, silty clay loam, or clay
loam. The reaction to a depth of 60 inches ranges from
slightly acid to mildly alkaline.

Juneau soils are similar to Otter soils, but are better
drained and lighter colored than those soils.

JuA—Juneau silt loam, 0 to 3 percent slopes. This
nearly level and gently sloping soil formed in colluvium
or alluvium that is underlain by an older soil. It is
in depressions, kettles, and intermittent drainageways
and on foot slopes. Most areas are irregular or long
and range in size from 2 to about 5 acres.

Included with this soil in mapping are small areas
of Casco, Fox, Otter, and St. Charles soils. Also in-
cluded are areas where slopes are more than 3 percent.

This soil is subject to overflow and ponding. In
sloping areas the hazard of erosion is slight.

This soil is well suited to all crops commonly grown
in the county. It is also well suited to woodland and
pasture. Most of the acreage is used for crops or
pasture, but some small areas are in woodland.
Capability unit I-2; woodland group 20l; wildlife
group 9.

Kendall Series

The Kendall series consists of nearly level and
gently sloping, somewhat poorly drained soils that are
underlain by loamy lacustrine material or gravelly
sandy loam and gravelly loam glacial till. These soils
are on concave foot slopes of drumlins and ground
moraines. The native vegetation was a deciduous
forest of mainly oak, maple, and basswood.

In a representative profile the surface layer is very
dark grayish brown silt loam about 9 inches thick. The
subsoil is about 41 inches thick and is mottled through-
out. The upper part is brown and grayish brown, firm
silty clay loam; the next part is gray, friable silt loam;
and the lower part is pale brown, friable loam. The
substratum to a depth of 60 inches is mottled pale
brown gravelly loam.

Permeability is moderate, and available water capac-

ity is high. Organic-matter content is moderate, and
natural fertility is high. The root zone is limited by
saturated soil during wet periods of the growing
season.

Most areas of these soils are used for crops. Some
areas are used for pasture and woodland.

Representative profile of Kendall silt loam, 0 to 3
percent slopes, in a cultivated field, 1,700 feet west and
?\})0 Rfeet %(})Uth of the northeast corner of sec. 5, T. 16

.+ R.20 E.

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2)
silt loam, light brownish gray (10YR 6/2) dry; weak
medium subangular blocky structure; friable; neutral;
abrupt smooth boundary.

B21t—9 to 19 inches; brown (10YR 5/3) silty clay loam;
few fine faint dark yellowish brown (10YR 4/4) and
-grayish brown (10YR 5/2) mottles and common medium
faint light yellowish brown (10YR 6/4) mottles;
moderate meaium subangular blocky structure; firm;
thin continuous clay films; mildly alkaline; clear smooth
boundary.

B22t—19 to 34 inches; grayish brown (10YR 5/2) silty
clay loam; few fine prominent yellowish brown (10YR
5/8) mottles and many medium prominent brownish
yellow (10YR 6/6) mottles; moderate medium sub-
angular blocky structure; firm; thin continous clay
films; mildly alkaline; gradual smooth boundary.

B31g—34 to 42 inches; gray (10YR 6/1) silt loam; many
medium prominent brownish yellow (10YR 6/6) and
yellowish brown (10YR 5/8) mottles; weak medium
subangular blocky structure; friable; mildly alkaline;
gradual smooth boundary.

IIB32—42 to 50 inches; pale brown (10YR 6/3) loam; many
medium prominent brownish yellow (10YR 6/6) and
yellowish brown (10YR 5/8) mottles; weak medium
subangular blocky structure; friable; estimated 5 per-
cent fine gravel by volume; slight effervescence; mildly
alkaline; gradual smooth boundary.

IIC—50 to 60 inches; pale brown (10YR 6/3) gravelly loam;
many medium distinet brownish yellow (10YR 6/6)
mottles; massive; friable; estimated 18 percent gravel
by volume; strong effervescence; mildly alkaline.

_The solum ranges from 48 to 66 inches in thickness. The
silty upper layers range from 40 to 60 inches in thickness.
The Ap horizon is 6 to 10 inches thick. It is dark grayish
brown or very dark grayish brown, The B horizon ranges
f;‘om 38 to 60 inches in thickness. It is silty clay loam or
silt loam in the upper part and silt loam, loam, gravelly
loam, sandy loam, or gravelly sandy loam in the lower part.
The IIC horizon is stratified very fine sand, silt, and silt
loam or gravelly sandy loam or gravelly loam. The B hori-
zon is neutral or mildly alkaline. The C horizon is mildly
alkaline or moderately alkaline.

Kendall soils in this survey area are less gray and more
alkaline in the subsoil than is defined as the range for the
serle;:s, but these differences do not alter use or manage-
ment.

Kendall soils are near Pella and St. Charles soils. Kendall
soils have more mottles than St. Charles soils and are not
so well drained as those soils. They have fewer mottles and
are better drained than Pella soils.

KIA—Kendall silt loam, 0 to 3 percent slopes. This
nearly level and gently sloping soil is in drainageways
and depressions. Areas are long or irregular and
range in size from 3 to more than 30 acres.

Included with this soil in mapping are small areas
of Pella and St. Charles soils. Some areas of the wet
Pella soils are identified by spot symbols on the soil
map.

This soil dries slowly in spring and after periods of
heavy rainfall. It is subject to ponding. The main
concern of management is removing excess water.

If adequately drained, this soil is moderately well



SHEBOYGAN COUNTY, WISCONSIN 25

suited to all crops commonly grown in the county.
It is suited to woodland and pasture. Most of the
acreage is used for crops. Capability unit IIw-2;
woodland group 202; wildlife group 6.

Kewaunee Series

The Kewaunee series consists of nearly level to
moderately steep, well drained and moderately well
drained soils formed in silty clay loam glacial till.
These soils are on till plains. The native vegetation
was a forest of mainly oak, maple, beech, basswood,
and white pine.

In a representative profile the surface layer is dark
reddish gray silt loam about 8 inches thick. The sub-
soil is about 17 inches thick. It is reddish brown, firm
silty clay in the upper part and reddish brown, firm
silty clay loam in the lower part. The substratum to a
i:lepth of 60 inches is reddish brown, firm silty clay
oam.

Permeability is moderately slow, and available water
capacity is moderate. Organic-matter content is moder-
ately low, and natural fertility is medium.

Most areas of these soils are used for crops and
pasture, but many small areas remain in woodland.

Representative profile of Kewaunee silt loam, 2 to 6
percent slopes, in a cultivated area, 30 feet north of
Crocker Avenue and 2,600 feet west and 1,350 feet
rﬁorécg Igf the southeast corner of sec. 33, T. 15 N,,

Ap—0 to 8 inches; dark reddish gray (6YR 4/2) silt loam;
moderate fine subangular blocky structure; friable;
slightly acid; abrupt smooth boundary.

B2t—8 to 20 mches reddish brown (5YR 4/4) sﬂty clay;
strong fine angular blocky structure; firm; thick con-
tinuous clay films; neutral; clear smooth boundary.

B3—20 to 25 inches; reddish brown (5YR 4/4) silty clay
loam; strong fine angular blocky structure; firm; thin
discontinuous clay films; strong effervesecence; mildly
alkaline; clear smooth boundary.

C—25 to 60 inches; reddish brown (6YR 5/4) silty clay
loam; massive; firm; many gray (8Y 6/1) carbonate
coatings; strong effervescence; moderately alkaline.

The solum ranges from 20 to 40 inches in thickness. The
Ap horizon is 6 to 10 inches thick. It is dark brown, dark
yellowish brown, dark reddish brown, dark reddish gray,
or reddish brown. It is generally silt loam or silty clay
loam, but in places is loam or silty clay. In uncultivated
areas there is a very dark brown A1l horizon 3 to 5 inches
thick and a brown A2 horizon 4 to 9 inches thick. The B
horizon is silty clay loam, silty clay, or clay. It averages
between 35 and 60 percent clay. The C horizon is clay loam
or silty clay loam. The B horizon ranges from slightly acid
to mildly alkaline. The C horizon is mildly alkaline or
moderately alkaline.

Kewaunee soils in this survey area have slightly less
clay in the C horizon within a depth of 40 inches than is
defined as the range for the series, but this difference does
not alter use or management.

Kewaunee soils are near Manawa, Poygan, and Waymor
soils. Kewaunee soils have fewer mottles and are better
drained than Manawa and Poygan soils. They have more
clay and less sand in the lower part of the B horizon and
in the C horizon than Waymor soils.

KnA—Kewaunee silt loam, 0 to 2 percent slopes.
This nearly level soil is on till plains. Areas are
irregularly shaped and range in size from 4 to more
than 40 acres. This soil has a subsoil that is about 5
inches thicker than that in the soil described as repre-
sentative of the series.

Included with this soil in mapping are small areas
of Hebron, Manawa, Poygan, and Sisson soils. Most
areas of the wet Manawa and Poygan soils are along
intermittent drainageways or are identified by spot
symbols on the soil map. Many areas of the sandy
Hebron and Sisson soils are also identified by spot
symbols. Also included in mapping are some small
gently sloping areas and areas that are underlain by
sand and gravel at a depth of less than 60 inches.

Runoff is slow. Because permeability is moderately
slow, this soil dries slowly in spring and after periods
of heavy rainfall. Removing surface water and pre-
venting the entry of runoff from surrounding areas
reduce ponding.

This soil is moderately well suited to all crops com-
monly grown in the county. It is well suited to wood-
land and pasture. Most of the acreage is used for
crops. Capability unit IIs-7; woodland group 2cl;
wildlife group 2.

KnB—Kewaunee silt loam, 2 to 6 percent slopes.
This gently sloping soil is on till plains. Areas are
irregularly shaped and range in size from 4 to more
than 250 acres. This soil has the profile described as
representative of the series.

Included with this soil in mapping are small areas
of Hebron, Manawa, Poygan, and Sisson soils. Most
areas of the wet Manawa and Poygan soils are along
intermittent drainageways or are identified by spot
symbols on the soil map. Many areas of the sandy
Hebron and Sisson soils are also identified by spot
symbols. Also included in mapping are areas where
the surface layer is clay loam, small nearly level and
sloping areas, and areas that are underlain by sand
and gravel at a depth of less than 60 inches.

The hazard of erosion is moderate. This soil dries
slowly in spring and after periods of heavy rainfall.

‘Reducing runoff and increasing the organic-matter

content help to control erosion and improve tilth.

“This soil is moderately well suited to all crops com-
monly grown in the county. It is well suited to wood-
land and pasture. Most of the acreage is used for
crops, but some is used for woodland and pasture.
Capability unit Ile-6; woodland group 2cl; wildlife
group 2.

KpB2-—Kewaunee silty clay loam, 2 to 6 percent
slopes, eroded. This gently sloping soil is on till plains.
Areas are irregularly shaped and range in size from
4 to more than 100 acres. This soil has a finer textured
surface layer than the representative profile.

Included with this soil in mapping are small areas
of Hebron, Manawa, Poygan, and Sisson soils. Most
areas of the wet Manawa and Poygan soils are along
intermittent drainageways or are identified by spot
symbols on the soil map. Many areas of the sandy
Hebron and Sisson soils and severely eroded spots are
also identified by spot symbols. Also included in map-
ping are areas where the surface layer is silt loam or
loam, small nearly level and sloping areas, and areas
that are underlain by sand and gravel at a depth of
less than 60 inches.

The hazard of erosion is moderate. This soil dries
slowly in spring and after periods of heavy rainfall,
and it has poor tilth in many places. Reducing runoff
and increasing the organic-matter content help to
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control further erosion and improve tilth, Seedbed
preparation and tillage should be done at optimum
moisture conditions.

This soil is moderately well suited to all crops com-
monly grown in the county. It is suited to woodland
and pasture. Capability unit Ile-6; woodland group
2¢1; wildlife group 2.

KpC2—Kewaunee silty clay loam, 6 to 12 percent
slopes, eroded. This sloping soil is on till plains, on the
gsides of valleys, and in small depressions. Areas are
irregularly shaped and range in size from 3 to more
than 40 acres. This soil has a profile that is thinner
than is representative for the series.

Included with this soil in mapping are small areas
of Hebron, Manawa, Poygan, Sisson, and Waymor
soils. Most areas of the wet Manawa and Poygan soils
are along intermittent drainageways or are identified
by spot symbols on the soil map. Many areas of the
sandy Hebron and Sisson soils and small severely
eroded areas are also identified by spot symbols. Also
included in mapping are areas where the surface layer
ig silt loam or loam, small gently sloping and moder-
ately steep areas, and areas where sand and gravel
are at a depth of less than 60 inches.

The hazard of erosion is moderate. This soil dries
slowly in spring and after periods of heavy rainfall.
It has poor tilth in many places. Reducing runoff and
increasing the organic-matter content help to control
further erosion and improve tilth. Seedbed prepara-
tion and tillage should be done at optimum moisture
conditions.

If well managed, this soil is suited to all crops
commonly grown in the county. It is well suited to
woodland and pastures. Most of the acreage is used
for crops, but some is used for woodland or pasture.
Capability unit IIle-6; woodland group 2c¢l; wildlife
group 2.

KpD2—Kewaunee silty clay loam, 12 to 20 percent
slopes, eroded. This moderately steep soil is on till
plains and along drainageways, streams, and rivers.
Areas are irregularly shaped and range in size from
3 to more than 20 acres. This soil has a profile that is
similar to the profile described as representative for
the series except the surface layer is finer textured.

Included with this soil in mapping are small areas
- of Hebron, Manawa, Poygan, Sisson, and Waymor
soils. Most areas of the wet Manawa and Poygan soils

are along intermittent drainageways or are identified -

by spot symbols on the soil map. Many areas of the
sandy Hebron and Sisson soils are also identified by
spot symbols. Also included in mapping are areas where
the surface layer is loam or silt loam, areas where
sand and gravel are at a depth of less than 60 inches,
and small sloping and steep areas.

The hazard of erosion is severe. This soil has poor
tilth in many places. Reducing runoff and increasing
the organic-matter content help to control further ero-
sion and improve tilth.

Even if well managed, this soil is poorly suited to
most crops grown in the county. It is suited to wood-
land and pasture. Most of the acreage is used for crops
and pasture, but some is used for woodland. Capability
unit IVe-6; woodland group 2¢3; wildlife group 2.

KsC3—Kewaunee silty clay, 6 to 12 percent slopes,

severely eroded. This sloping soil is on till plains, on
the sides of valleys, and in small depressions. Areas
are irregularly shaped and range in size from 3 to 40
acres. This soil contains more clay in the surface layer
than the soil described as representative of the series.

Included with this soil in mapping are small areas
of Hebron, Sisson, and Waymor soils. Many areas of
the sandy Hebron and Sisson soils are identified by
spot symbols on the soil map. Also included in map-
ping are small less eroded areas where the surface
layer is silt loam, loam, or clay loam; small gently
sloping or moderately steep areas; and small areas
where sand and gravel are at a depth of less than
60 inches.

The hazard of erosion is severe. This soil has very
poor tilth. Reducing runoff and increasing the organic-
matter content help to control further erosion and
improve tilth.

. This soil is poorly suited to crops that do not pro-
vide good ground cover. It is suited to pasture and
woodland. Most of the acreage is used for crops.
Capability unit IVe-6; woodland group 3cl; wildlife
group 2.

KsD3—Kewaunee silty clay, 12 to 20 percent slopes,
severely eroded. This moderately steep soil is on till
plains and along drainageways, streams, and rivers.
Areas are irregularly shaped and range in size from
3 to more than 20 acres. This soil has a finer textured
surface layer than the soil described as representative
for the series.

Included with this soil in mapping are small areas
of Hebron, Sisson, and Waymor soils and small areas
of Rough broken land. Many areas of the sandy Hebron
and Sisson soils are identified by spot symbols on the
soil map. Also included in mapping are small less
eroded areas where the surface layer is loam, silt
loam, or clay loam; small sloping or steep areas; and
areas where sand and gravel are at a depth of less
than 60 inches.

The hazard of further erosion is very severe. This
soil has very poor tilth.

This soil is so severely eroded that it is generally
not suited to crops. It is suited to pasture and wood-
land. Most of the acreage is used for pasture or crops.
Capability unit VIe-6; woodland group 3c¢2; wildlife
group 2.

Kibbie Series

The Kibbie series consists of nearly level and gently
sloping, somewhat poorly drained soils that are under-
lain by stratified silt and very fine sand. These soils
are in old glacial lake basins. The native vegetation
was deciduous forest and an undergrowth of grasses.

In a representative profile the surface layer is very
dark grayish brown silt loam about 8 inches thick.
The subsoil is about 18 inches thick. It is brown, firm
clay loam in the upper part and brown friable silt
loam in the lower part. It is mottled. The substratum
to a depth of 60 inches is yellowish brown, very
friable stratified silt and very fine sand.

Permeability is moderate, and available water capac-
ity is high. Organic-matter content is moderate, and
natural fertility is medium. The root zone is limited
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by saturated soil during wet periods of the growing
season.

Most areas of these soils are used for crops. Some
are used for pasture or woodland.

Representative profile of Kibbie silt loam, 0 to 3
percent slopes, in a cultivated area, 125 feet south
and 620 feet east of the northwest corner of sec. 10, T.
16 N, R.23 E.

Ap—oO0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam; weak fine subangular blocky structure; fri-
able; mildly alkaline; abrupt smooth boundary.

B2t—8 to 18 inches; brown (10YR 5/3) clay loam; common
fine faint grayish brown (10YR 5/2) mottles, common
fine faint light brownish gray (2.5Y 6/2) mottles, and
common fine prominent strong brown (7.5YR 5/6)
mottles; moderate fine subangular blocky structure;
firm; thin discontinuous clay films; neutral; clear wavy
boundary.

I1IB3—18 to 26 inches; brown (10YR 5/3) silt loam; few
fine faint grayish brown (10YR 5/2) mottles and com-
mon fine prominent strong brown (7.5YR 5/6) mottles;
moderate medium subangular blocky structure; friable;
thin strata of very fine sand; slight effervescence;
mildly alkaline; clear wavy boundary. :

IIC—26 to 60 inches; yellowish brown (10YR 5/4) stratified
silt and very fine sand; massive; very friable; strong
effervescence; mildly alkaline.

The solum is 24 to 36 inches thick. The Ap horizon is
6 to 10 inches thick. It is very dark grayish brown, very
dark gray, or very dark brown. It is generally silt loam,
but in places is loam or fine sandy loam. The B horizon
ranges from 14 to 30 inches in thickness. It is silt loam,
loam, or clay loam. The C horizon is stratified silt, silt
loam, fine sand, or very fine sand. The B horizon is neutral
or mildly alkaline. The C horizon is mildly alkaline or
moderately alkaline.

Kibbie soils in this survey area are shallower over car-
bonates than is defined as the range for the series, but this
difference does not alter use or management.

Kibbie soils are similar to Colwood, Sisson, and Yahara
soils. They have more mottles and are more poorly drained
than Sisson soils, are less gray and better drained than
Colwood soils, and have more clay in the B horizon than
Yahara soils.

KuA—Kibbie silt loam, 0 to 3 percent slopes. This
pearly leve;l and gently sloping soil is in depressions
in old glacial lake plains. Areas are irregularly shaped
and range in size from 3 to more than 80 acres.

Included with this soil in mapping are small areas
of Colwood, Sisson, and Yahara soils. Many included
areas of the wet Colwood soils are identified by spot
symbols on the soil map. In places the substratum has
layers of clay at a depth of more than 40 inches. In
some areas the soil is gravelly. Also included are areas
where the surface layer is fine sandy loam. )

This soil dries slowly in spring and after periods qf
heavy rainfall, and ponding occurs in places. This soil
is difficult to drain because the silt and very fine sand
in the substratum tend to flow easily and fill tile lines.

If adequately drained, this soil is moderately well
suited to all crops commonly grown in the county. It
is suited to pasture and woodland. Most of _the acreage
is used for crops and pasture, but some is used for
woodland. Capability unit IIw—2; woodland group 102;
wildlife group 6.

Knowles Series

The Knowles series consists of nearly level and
gently sloping, well drained soils that are underlain

by dolomite bedrock. These soils are on ground mo-
raines where the soil is somewhat shallow over bed-
rock. The native vegetation was deciduous forest.

In a representative profile the surface layer is dark
grayish brown silt loam about 8 inches thick. The sub-
soil is dbout 18 inches thick. It is dark brown, firm
silty clay loam in the upper part and dark brown, firm

clay loam in the lower part. Dolomite bedrock is at a

depth of about 26 inches.

Permeability is moderate, and available water capac-
ity is low. Organic-matter content is moderately low,
and natural fertility is medium. The root zone is lim-
ited by the underlying-bedrock.

Most of the acreage is used for crops. Some areas are
used for pasture and woodland.

Knowles soils in this survey area are mapped only
with Hochheim soils.

Representative profile of Knowles silt loam, in a
cultivated area of Hochheim-Knowles silt loams, 1 to 6
percent slopes, 1,970 feet north and 225 feet west of
the southeast corner of sec. 2, T. 16 N., R. 20 E.

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam; weak medium subangular blocky structure; very
friable; neutral; abrupt smooth boundary.

B1—8 to 14 inches; dark brown (10YR 4/8) light silty clay
loam; moderate fine subangular blocky structure; firm;
neutral; clear smooth boundary.

B21t—14 to 20 inches; dark brown (10YR 4/3) silty clay
loam; dark yellowish brown (10YR 3/4) clay films on
faces of most peds; moderate medium subangular
blocky structure; firm; mildly alkaline; gradual
smooth boundary.

IIB22t—20 to 26 inches; dark brown (10YR 4/3) clay
loam; dark yellowish brown (10YR 3/4) clay films on
faces of most peds; moderate medium subangular
blocky structure; firm; slight effervescence; mildly
alkaline; abrupt wavy boundary.

R—26 to 60 inches; dolomitic limestone bedrock.

The solum ranges from 20 to 40 inches in thickness. The
Ap horizon is 6 to 10 inches thick. It is dark brown, dark
grayish brown, or very dark grayish brown. The B horizon
ranges from 12 to 32 inches in thickness. It is silt loam or
silty clay loam in the upper part and loam, clay loam, or
sandy clay loam in the lower part. In places the lower part
of the B horizon is gravelly or has a clayey layer 1 inch
thick overlying the dolomite bedrock. The B horizon ranges
from slightly acid to mildly alkaline.

Knowles soils are near Hochheim soils. In contrast to
those soils, they are underlain by dolomite and lack the
loamy C horizon.

Lamartine Series

The Lamartine series consists of nearly level and
gently sloping, somewhat poorly drained soils that are
underlain by gravelly loam or gravelly sandy loam gla-
cial till. These soils are along drainageways, on con-
cave foot slopes of drumlins, and in depressions in
ground moraines. The native vegetation was a decidu-
ous forest of mainly oak, maple, and basswood.

In a representative profile the surface layer is very
dark grayish brown silt loam about 8 inches thick.
The subsoil is about 20 inches thick and is mottled.
The upper part is dark grayish brown, friable silt loam ;
the next part is brown, firm silty clay loam; and the
lower part is brown, firm clay loam. The substratum
to a depth of 60 inches is pale brown, friable gravelly
sandy loam. :
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Permeability is moderate, and available water capac-
ity is high. Organic-matter content is moderate, and
natural fertility is medium. The root zone is limited
by saturated soil during wet periods of the growing
season.

Most areas of these soils are used for crops, but
some are used for pasture and woodland.

Representative profile of Lamartine silt loam, 0 to 3
percent slopes, in a cultivated area, 720 feet west and
1,100 feet north of the southeast corner of sec. 15, T.
13 N,,R.21 E.

Ap—O0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam; weak medium subangular blocky structure
parting to moderate medium granular; friable; mildly
alkaline; abrupt smooth boundary.

B1—S8 to 14 inches; dark grayish brown (10YR 4/2) heavy
silt loam; moderate medium angular blocky structure;
friable; mildly alkaline; gradual wavy boundary.

B21t—14 to 20 inches; brown (10YR 4/3) silty clay loam;
few fine faint dark grayish brown (10YR 4/2) and few
fine distinet brown (7.5YR 5/4) mottles; moderate
medium subangular blocky structure parting to strong
fine angular blocky; firm; thin patchy clay films; mildly
alkaline; clear wavy boundary.

IIB22t—20 to 23 inches; brown (10YR 4/3) clay loam;
common fine faint grayish brown (10YR 5/2) and com-
mon fine prominent yellowish brown (10YR 5/8) mot-
tles; moderate medium subangular blocky structure
parting to strong fine angular blocky; firm; thin con-
tinuous clay films; mildly alkaline; clear wavy
boundary.

IIB3—23 to 28 inches; brown (10YR 4/3) clay loam; few
fine faint grayish brown (10YR 5/2) and many fine
prominent yellowish brown (10YR 5/8) mottles; weak
medium subangular blocky structure; firm; few patchy
clay films; slight effervescence; mildly alkaline; clear
wavy boundary.

I1IC—28 "to 60 inches; pale brown (10YR 6/3)  gravelly
sandy loam; few medium prominent yellowish brown
(10YR 5/6) mottles; massive; friable; estimated 17
pﬁ:cf'nt gravel by volume; strong effervescence; mildly
alkaline.

The solum ranges from 24 to 40 inches in thickness. The
silty upper layers range from 18 to 36 inches in thickness.
The Ap horizon is 6 to 10 inches thick. It is very dark
grayish brown or very dark brown. The B horizon is 15
to 32 inches thick. It is silt loam or silty clay loam in the
upper part and clay loam or loam in the lower part. The
IIC horizon is loam, sandy loam, gravelly loam, or gravelly
sandy loam. The B horizon ranges from slightly acid to
mildly alkaline. The C horizon is mildly alkaline or moder-
ately alkaline.

Lamartine soils in this survey area have a higher per-
centage of carbonates in the C horizon within a depth of
40 inches than is defined as the range for the series, but
this difference does not alter use or management.

Lamartine soils are near Barry and Theresa soils. They
have more mottles than Theresa soils and are not so well
drained as those soils. They are less gray and better drained
than Barry soils.

LmA—Lamartine silt loam, 0 to 3 percent slopes.
This nearly level and gently sloping soil is along
drainageways, on concave foot slopes of drumlins, and
in depressions in ground moraines. Areas are irregu-
larly shaped and range in size from 3 to more than 40
acres.

Included with this soil in mapping are small areas
of Barry, Hochheim, Pella, and Theresa soils. Most
areas of the wet Barry and Pella soils are identified
on the soil map by spot symbols. Also included are
small areas where slopes are more than 3 percent.

This soil dries slowly in spring and after periods
of heavy rainfall. It is subject to ponding in places.

If adequately drained, this soil is moderately well
suited to all crops commonly grown in the county. It
is suited to woodland and pasture. Most of the acreage
is used for crops. Capability unit IIw-2; woodland
group 202 ; wildlife group 6.

Loamy Land, Seeped

Lo—Loamy land, seeped, is on wet foot slopes of
drumlins, moraines and escarpments. It i3 generally
adjacent to steeper soils. Slopes are 2 to 20 percent.
This land consists of areas of both organic and mineral
soils. The mineral soils range from sand and gravel to
silty clay. The native vegetation was mostly white-
cedar, tamarack, and water-tolerant herbaceous plants.

Included with this land in mapping are small areas of
Barry, Nenno, Palms, and Sebewa soils. Many springs
are in this unit. Most of the larger springs are identi-
fied on the soil map by spot symbols.

Loamy land, seeped, has a wide range in permeabil-
ity and available water capacity. Organic-matter con-
tent is high or very high, and natural fertility is me-
dium. The root zone is limited by the water table.

This land is too wet for crop production and is very
difficult to drain. It is not suited to pasture. It is well
suited as a water source for ponds. It is suited to
some types of woodland. Capability unit Vw-16; wood-
land group 4w2; wildlife group 7.

Made Land

Ma—DMade land is throughout the county, mostly in
or near cities or villages. Areas are irregularly shaped
and range in size from 3 to about 70 acres. Slopes are
0 to 6 percent.

This land consists of areas that are filled with non-
soil material, such as concrete, bricks, foundry sand,
and ashes. Trash dumps and sanitary landfills are also
part of this mapping unit. Some areas have a layer of
soil on the top and support plants.

Included with this land in mapping are small areas
of Cut and fill land, clayey; Cut and fill land, loamy;
and Cut and fill land, sandy or gravelly.

Made land is not suited to crops. Some areas are
subject to flooding. Many areas are still receiving fill
material. Some are used for building sites, roads, park-
ing lots, and storage areas. Capability unit VIIIs-10;
woodland group 6sl; wildlife group 10.

Manawa Series

The Manawa series consists of nearly level and
gently sloping, somewhat poorly drained soils formed
in silty clay loam glacial till. They are in drainageways
and depressions on till plains and old glacial lake
basins. The native vegetation was a forest of mainly
maple, oak, beech, ash, and white pine.

In a representative profile the surface layer is very
dark grayish brown silt loam about 8 inches thick.
The subsoil is mottled reddish brown. It is about 18
inches thick. The upper part is firm clay, and the
lower part is firm heavy silty clay loam. The sub-
stratum to a depth of 60 inches is reddish brown, firm
silty clay loam.
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Permeability is slow, and available water capacity
is moderate. Organic-matter content is also moderate.
Natural fertility is medium. The root zone is.limited
by saturated soil during wet periods.

Most areas of these soils are used for crops, but
some are used for pasture and woodland.

Representative profile of Manawa silt loam, 0 to 3
percent slopes, in a cultivated area, 1,570 feet north
and 2,240 feet west of the southeast corner of sec. 29,
T.14 N, R.23 E. '

Ap—~0 to 8 inches; very dark grayish brown (10 YR 3/2) silt
loam; moderate medium granular structure; friable;
slightly acid; abrupt smooth boundary.

IIB2t—8 to 18 inches; reddish brown (5YR 5/3) clay;
common fine faint reddish gray (5YR 5/2) and few
fine prominent yellowish red (5YR 5/6) mottles; weak
medium prismatic structure parting to strong fine
angular blocky; firm; thin continuous clay films; mildly
alkaline; clear wavy boundary.

IIB3—18 to 26 inches; reddish brown (5YR 5/4) heavy silty
clay loam; common fine distinct light brownish gray
(2.5Y 6/2) and prominent yellowish red (YR 5/6)
mottles; weak medium prismatic structure parting to
strong fine angular blocky; firm; thin discontinuous clay
films; strong effervescence; mildly alkaline; clear wavy
boundary.

IIC—26 to 60 inches; reddish brown (5YR 5/4) silty clay
loam; massive; firm; root channels and crevices filled
with gray (6Y 6/1) and pinkish gray (5YR 17/2)
carbonates; violent effervescence; moderately alkaline.

The solum ranges from 20 to 40 inches in thickness. The
Ap horizon is 6 to 10 inches thick. It is black, very dark
gray, or very dark grayish brown. The B horizon ranges
from 10 to 32 inches in thickness. The B2t horizon is silty
clay or clay. The C horizon is silty clay loam or clay loam.
The B horizon is neutral or mildly alkaline.

Manawa soils in this survey area have less clay in the
C horizon within a depth of 40 inches than is defined as the
range for the series, but this difference does not alter use
or management.

Manawa soils are near Kewaunee, Poygan, and Waymor
soils. They are not so well drained as Kewaunee and Way-
mor soils and also differ from those soils in having mottles.
They are less gray than Poygan soils and are not so poorly
drained as those soils.

MbA—Manawa silt loam, 0 to 3 percent slopes. This
nearly level and gently sloping soil is in drainageways
and slight depressions. Areas are irregular or long in
shape and range in size from 3 to more than 80 acres.

Included with this soil in mapping are small areas
of Kewaunee, Mosel, Poygan, and Waymor soils.
Many areas of the wet Poygan soils and some areas of
the sandy Mosel soils are identified by spot.symbols on
the soil map. Also included in mapping are areas
where the surface layer is sandy loam.

This soil dries slowly in spring and after periods of
heavy rainfall. It is subject to ponding in places. The
main concern of management is removing excess water.

If adequately drained, this soil is moderately well
suited to all crops commonly grown in the county. It
-is suited to pasture and woodland. Most of the acreage
is used for crops, but some is used for pasture and
woodland. Capability unit IIw-2; woodland group 2¢2;
wildlife group 6.

Marsh

Mf—Marsh is very poorly drained mixed mineral
and organic material that is covered with water most
of the year. It borders on lakes and streams and is in

potholes in moraines and outwash plains. The native
vegetation is mainly cattails, sedges, reeds, rushes,
and other water-tolerant plants. Slopes are 0 to 2 per-
cent. Included in mapping are small areas of open.
water and Boots and Houghton soils.

Marsh is not suited to commercial crop production,
woodland, or pasture. Drainage is not economical or
feasible in most areas. Marsh is well suited as wetland
wildlife habitat. Capability unit VIIIw-15; woodland
group 6wl; wildlife group 7.

Martinton Series

The Martinton series consists of somewhat poorly
drained, nearly level and gently sloping. soils formed
in drainageways and depressions and shallow drainage
basins on ground moraines and in old glacial lake
basins. The native vegetation was a forest of maple,
oak, beech, and ash and an undergrowth of grasses.

In a representative profile the surface layer is very
dark brown silt loam about 10 inches thick. The subsoil
is about 26 inches thick and is mottled throughout.
The upper part is dark grayish brown, firm silty clay;
the next part is brown, firm silty clay loam; and the
lower part is light brownish gray, firm silty clay. The
substratum to a depth of 60 inches is mottled light
gray, firm, stratified silt loam and silty clay loam.

Permeability is moderately slow, and available water
capacity is high. Organic-matter content is also high.
Natural fertility is medium. The root zone is limited
by saturated soil during wet periods of the growing
season.

Most of the acreage is used for crops, but some is
used for pasture and woodland.

Representative profile of Martinton silt loam, 0 to 3
percent slopes, in a cultivated area, 150 feet east and
675 feet north of the southwest corner of sec. 35, T.
13N, R.21E,

Ap—O0 to 10 inches; very dark brown (10YR 2/2) heavy
silt loam; moderate medium subangular blocky structure
parting to moderate medium granular; friable; mildly
alkaline; abrupt smooth boundary.

B2t—10 to 15 inches; dark grayish brown (10YR 4/2) silty
clay; few fine prominent strong brown (7.5YR 5/6)
mottles; strong medium angular blocky structure; firm;
continous clay films; mildly alkaline; clear wavy
boundary.

B31—15 to 20 inches; brown (10YR 5/3) heavy silty clay
loam; few fine distinet grayish brown (10YR 5/2) and
prominent yellowish brown (10YR 5/6) mottles; moder-
ate medium subangular blocky structure; firm; thin
patchy clay films; slight effervescence; mildly alkaline;
gradual wavy boundar{.

B32—20 to 36 inches; light brownish gray (2.5YR 6/2) silty
clay; common fine prominent yellowish brown (10YR
5/6 and 5/8) mottles; weak coarse prismatic structure
parting to moderate medium angular blocky; firm;
strong effervescence; mildly alkaline; gradual wavy
boundary. . ‘

C—386 to 60 inches; light gray (10YR 7/2) stratified silt
loam and silty clay loam; few fine faint pinkish gray
(7.5YR 6/2) and common medium distinct brown (7.5
YR 5/4) mottles; massive; firm; segregated lime;
strong effervescence; mildly alkaline,

The solum is 24 to 86 inches thick. The A horizon is 10
to 12 inches thick. It is black, very dark brown, very dark
gray, or very dark grayish brown. The B horizon is 12 to
26 inches thick. It is silty clay loam or silty clay. The C
horizon is stratified silt loam, silty clay loam, or silty clay
and has a thin layer of sandy material in places. The B
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horizon is neutral or mildly alkaline. The C horizon is mildly
alkaline or moderately alkaline.

Martinton soils in this survey area have a thinner, dark
colored A horizon and a thinner B2t horizon and are shal-
lower over carbonates than is defined as the range for the
series, but these differences do not alter use or management.

Martinton soils are near Montgomery and Saylesville soils.
They are not so well drained as Saylesville soils and also
differ from those soils in having mottles. They are not so
gray or so poorly drained as Montgomery soils.

MgA—Martinton silt loam, 0 to 3 percent slopes.
This nearly level and gently sloping soil is in drainage-
ways and depressions. Areas are irregularly shaped
and range in size from 3 to more than 50 acres.

Included with this soil in mapping are small areas
of Montgomery and Saylesville soils. Some areas of the
wet Montgomery soils are identified by spot symbols
on the soil map. Also included are areas where the sur-
face layer is sandy loam and areas where the surface
layer is thinner or the subsoil is more red than is
typical.

This soil dries slowly in spring and after periods of
heavy rainfall. It is subject to ponding in places. In
some areas fine sand in the substratum tends to flow
easily and fill tile lines if the soil is saturated.

If adequately drained, this soil is moderately well
suited to all crops commonly grown in the county. It is
suited to pasture and woodland. Most of the acreage
is used for crops, but some is used for pasture and
woodland. Capability unit IIw-2; woodland group
401 ; wildlife group 6.

Matherton Series

The Matherton series consists of somewhat poorly
drained, nearly level and gently sloping soils formed
in silty and loamy deposits that are underlain by sand
and gravel. These soils are in drainageways and de-
pressions on outwash plains and stream terraces. The
native vegetation was deciduous forest and an under-
growth of grasses.

In a representative profile the surface layer is a very
dark grayish brown silt loam about 8 inches thick. The
subsurface layer is brown, friable silt loam about 3
inches thick. The subsoil is about 18 inches thick and
is mottled throughout. The upper part is brown, friable
silt loam ; the next part is dark yellowish brown, firm
silty clay loam; and the lower part is brown, firm clay
loam. The substratum to a depth of 60 inches is pale
brown, loose, stratified sand and gravel.

Permeability is moderate in the subsoil and rapid
in the substratum. Available water capacity is mod-
erate. Organic-matter content is also moderate. Natural
fertility is medium. The root zone is limited by satu-
rated soil during wet periods of the growing season.

Most areas of these soils are used for crops, but some
are used for pasture and woodland.

Representative profile of Matherton silt loam, 0 to 3
percent slopes, in a cultivated area, 50 feet east and
2,565 feet south of the northwest corner of sec. 2, T.
16 N, R.20 E.

Ap—o0 to 8 inches; very dark grayish brown (10YR 3/2) silt
loam; moderate medium granular structure; friable;
mildly alkaline; abrupt smooth boundary.

A2—8 to 11 inches; brown (10YR 5/3) silt loam;.moderate
medium platy structure; friable; many grayish brown

(10YR 5/2) worm casts;
boundary.

B1—11 to 16 inches; brown (10YR 4/3) silt loam; common
fine faint grayish brown (10YR 5/2) and dark yellow-
ish brown (10YR 4/4) mottles; moderate fine sub-
angular blocky structure; friable; mildly alkaline; clear
smooth boundary.

B21t—16 to 21 inches; dark yellowish brown (10YR 4/4)
light silty clay loam; common fine distinet grayish
brown (10YR 5/2) and yellowish brown (10YR 5/6)
mottles; moderate fine subangular blocky structure;
firm; mildly alkaline; clear smooth boundary.

B22t—21 to 29 inches; brown (10YR 4/3) clay loam; gray-
ish brown (10YR 5/2) clay films on faces of most
peds; moderate fine subangular blocky structure; firm;
estimated 10 percent gravel by volume; mildly alkaline;
clear smooth boundary.

IIC—29 to 60 inches; pale brown (10YR 6/3) stratified sand
and gravel; single grained; loose; strong effervescence;
mildly alkaline.

The solum ranges from 24 to 40 inches in thickness. The
Ap horizon is 6 to 10 inches thick. It is generally silt loam,
but in places is loam or sandy loam. It is very dark gray,
very dark grayish brown, or very dark brown. The A2 hori-
zon is silt loam or loam 3 to b inches thick. The Bl horizon
is silt loam or loam 3 to 7 inches thick. The B2 horizon is
8 to 18 inches thick. It is silty clay loam, clay loam, sandy
clay loam, or gravelly clay loam. The IIC horizon is strati-
fied sand and gravel. The B horizon is neutral or mildly
alkaline. The C horizon is mildly alkaline or moderately
alkaline.

Matherton soils in this survey area are less gray in the
subsoil than is defined as the range for the series, but this
difference does not alter use or management.

Matherton soils are near Fox, Sebewa, and Wasepi soils.
They are not so well drained as Fox soils and also differ
from those soils in having mottles. They are not so gray
or poorly drained as Sebewa soils. They have more clay
in the B horizon than Wasepi soils.

MkA—Matherton silt loam, 0 to 8 percent slopes.
This nearly level and gently sloping soil is in drainage-
ways and depressions on outwash plainsg and stream
terraces. Areas are irregularly shaped and range in
size from 3 to more than 30 acres. Included in map-
ping are small areas of Fox soils.

This soil dries slowly in spring and after periods of
heavy rainfall. It is subject to ponding in places. Re-
moving excess water is the main concern of manage-
ment,

If adequately drained, this soil is moderately well
suited to all crops commonly grown in the county. It is
suited to pasture and woodland. Mo<t of the acreage
is used for crops, but some is used for pasture or
woodland. Capability unit IIw-5; woodland group 302;
wildlife group 6.

neutral; abrupt smooth

Montgomery Series

The Montgomery series consists of nearly level, very
poorly drained soils formed in old glacial lake basins.
These soils are underlain by stratified clay, silt, and
very fine sand. The native vegetation was a deciduous
forest of ash, elm, and maple and an undergrowth of
grasses,

In a representative profile the surface layer is about
12 inches thick. It is black silty clay loam in the upper
part and black silty clay in the lower part. The subsoil
is about 13 inches thick. It is dark gray, firm silty
clay in the upper part and grayish brown, firm silty
clay in the lower part. It is mottled. The substratum
to a depth of 60 inches is mottled pale brown, firm,
stratified silt, clay, and very fine sand. ‘
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Permeability is slow. Available water capacity is
high. Organic-matter content is also high. Natural fer-
tility is medium. The root zone is limited by the water
table.

Most of the acreage is used for crops, but some
areas are used for pasture or woodland.

Representative profile of Montgomery silty clay
loam, slopes of 0 to 2 percent, in a cultivated field, 250
feet west and 1,670 feet south of the northeast corner
of sec. 12, T.14 N,,R. 22 E.

Ap—o0 to 8 inches; black (10YR 2/1) silty clay loam; weak
fine subangular blocky structure; friable; neutral;
-abrupt smooth boundary.

A12—8 to 12 inches; black (10YR 2/1) silty clay; common
fine distinct dark gray (10YR 4/1) mottles; moderate
fine subangular blocky structure; firm; neutral; clear
smooth boundary.

B2g—12 to 20 inches; dark gray (10YR 4/1) silty clay;
few fine prominent strong brown (7.5YR 5/6) mottles;
strong fine subangular blocky structure; firm; neutral;
clear smooth boundary.

B3—20 to 25 inches; grayish brown (10YR 5/2) silty clay;
common medium prominent strong brown (7.5YR 5/6)
mottles; moderate medium angular blocky structure;
firm; less than %-inch, light gray (10YR 7/1) strata
of silt; strong effervescence; mildly alkaline; clear
smooth boundary.

C—25 to 60 inches; brown (10YR 5/3), pale brown (10YR
6/3), and very pale brown (10YR 7/3) stratified silt,
clay, and very fine sand; common medium prominent
strong brown (7.5YR 5/6) mottles; moderate medium
p%l?:t!l” structure; firm; strong effervescence; mildly
alkaline.

The solum ranges from 24 to 32 inches in thickness.
The A horizon is 10 to 15 inches thick. It is black, very
dark brown, very dark gray, or very dark grayish brown.
The B horizon is 12 to 28 inches thick. It is silty clay or
heavy silty clay loam. The C horizon is stratified silt, clay,
silty clay loam, or silty clay and has bands of fine and very
fine sand in places. The B horizon is neutral or mildly alka-
line. The C horizon is mildly alkaline or moderately alkaline.

Montgomery soils are near Martinton soils and are
similar to Poygan soils. They are grayer and more poorly
drained than Martinton soils and are not so red in the C
horizon as Poygan soils.

Mo—Montgomery silty clay loam. This nearly level
soil is in drainageways and drainage basins. Areas are
irregular or long and range in size from 10 to more
than 40 acres. Slopes are 0 to 2 percent.

Included with this soil in mapping are small areas of
Martinton soils. Also included are small areas where
the surface layer is muck.

This soil dries slowly in spring and after periods _of
heavy rainfall. It is subject to ponding in places. Silt
and very fine sand in the substratum tend to flow
easily and fill tile lines.

If adequately drained, this soil is moderately well
suited to all crops commonly grown in the county. It is
suited to pasture and woodland. Most of the acreage
is used for crops, but some is used for pasture or wood-
land. Capability unit IIw-1; woodland group 4w2;
wildlife group 7.

Mosel Series

The Mosel series consists of nearly level and gently
sloping, somewhat poorly drained soils formed in loamy
lacustrine deposits. These soils are in old glacial lake
basins and in depressions on till plains. The native

vegetation was a deciduous forest of maple, oak, beech,
and ash.

In a representative profile the surface layer is very
dark grayish brown loam about 9 inches thick. The sub-
soil is about 20 inches thick. It is brown, firm light
clay loam in the upper part; grayish brown, friable
gravelly sandy loam in the next part; and brown, firm
silty clay loam in the lower part. The subsoil is mottled.
The substratum to a depth of 60 inches is brown, firm
silty clay loam. It is mottled.

Permeability is moderate to a depth of about 26
inches and moderately slow below. Available water
capacity is high. Organic-matter content is moderate,
and natural fertility is medium. The root zone is lim-
ited by saturated soil during wet periods of the grow-
ing season.

Most of the acreage is used for corn, small grain,
vegetables, and other crops commonly grown in the
county. Some areas are used for pasture and woodland.

Representative profile of Mosel loam, 0 to 8 percent
slopes, in a cultivated area, 200 feet east and 2,300
{'{ee; s%:uth of the northwest corner of sec. 30, T. 13 N.,

.21 E,

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2)
loam; weak medium granular structure; friable; neu-
tral; clear smooth boundary. -

B21t—9 to 16 inches; brown (10YR 5/3) light clay loam:
few fine faint grayish brown (10YR 5/2) and few fine
prominent yellowish brown (10YR 5/8) mottles; moder-
ate medium subangular blocky structure; firm; esti-
mated 10 percent gravel by volume; neutral; clear

__wavy boundary.

B22t—16 to 23 inches; brown (10YR 4/3) light clay loam;
common medium distinct and prominent yellowish
brown (10YR 5/6 and 10YR 5/8) and common medium
faint grayish brown (10YR 5/2) mottles; moderate
medium subanguldr blocky structure; firm; thin patchy
clay films on faces of peds; mildly alkaline; clear wavy
boundary.

B31t—23 to 26 inches; grayish brown (10YR 5/2) gravelly
sandy loam; weak medium subangular blocky struc-
ture; friable; clay bridging between sand grains; esti-
mated 20 percent gravel by volume; mildly alkaline;
abrupt wavy boundary.

IIB32t—26 to 29 inches; brown (10YR 5/3) heavy silty

- clay loam; few fine prominent yellowish brown (10YR

5/8) mottles; moderate medium subangular blocky
structure parting to moderate fine angular blocky;
firm; patchy clay films; slight effervescence; mildly
alkaline; clear wavy boundary.

IIC—29 to 60 inches; brown (7.5YR 5/4) silty clay loam;
common fine prominent pinkish white (7.5YR 8/2) and
pinkish gray (7.5YR 6/2) mottles and common medium
distinet strong brown (7.5YR 5/8) mottles; massive;
firm; strong effervescence; moderately alkaline.

The solum ranges from 24 to 40 inches in thickness. The
Ap horizon is 6 to 9 inches thick. It is dark brown, very
dark brown, or very dark grayish brown. It is typically
loam, but is silt loam or sandy loam in places. In undis-
turbed areas there are a 3- to 5-inch, black or very dark
brown A1l horizon and a 2- to 6-inch, brown or dark grayish
brown A2 horizon. The B horizon is 15 to 34 inches thick.
The upper part is clay loam, sandy clay loam, sandy loam,
or loam. The lower part is silty clay, heavy silty clay loam,
or heavy clay loam. The C horizon is silty clay loam or
stratified silty clay, clay, silt, and silty clay loam and has
some thin strata of fine sand in places. The B horizon is
neutral or mildly alkaline. The C horizon is mildly alkaline
or moderately alkaline.

Mosel soils are near Hebron Navan, and Hebron variant
soils. They are less gray and better drained than Navan
soils. They have more mottles than Hebron and Hebron
variant soils and are not as well drained as those soils.
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MsA—Mosel loam, 0 to 3 percent slopes. This nearly
level and gently sloping soil is in old glacial lake basins
and on till plains. Areas are irregularly shaped and
range in size from 3 to more than 100 acres.

Included with this soil in mapping are small areas
of Hebron and Navan soils and the Hebron variant. In
some areas the surface layer is sandy loam. Most of
these areas are identified by spot symbols on the soil
map. Also included in mapping are areas where a thin
layer of sand or sand and gravel is between the upper
and lower parts of the subsoil. ‘

This soil dries slowly in spring and after periods of
heavy rainfall. It is subject to ponding in some areas.

If adequately drained and well managed, this soil
is moderately well suited to all crops commonly grown
in the county. It is suited to woodland and pasture.
Most of the acreage is used for crops, but a small
acreage is used for woodland and pasture. Capability
unit ITw-2; woodland group 202; wildlife group 6.

Muskego Series

The Muskego series consists of very poorly drained,
nearly level soils formed in herbaceous organic mate-
rial underlain by coprogenous material. These soils are
in old glacial lake basins and drainageways. The native
vegetation was elm, ash, and white cedar and an under-
growth of grasses and sedges.

In a representative profile the organie layer is black
muck about 40 inches thick. The underlying layers to
a depth of 60 inches are very dark grayish brown and
gray sedimentary peat.

Permeability is moderately rapid in the organic
layers and slow in the sedimentary peat layers. Avail-
able water capacity is very high. Organic-matter con-
tent is also very high. Natural fertility is low. The root
zone is limited by the water table, which is at or near
the surface.

Most areas of these soils are used for woodland, but
some small areas are drained and used for crops.

Representative profile of Muskego muck, slopes of 0
to2 percent, in a wooded area, 500 feet west and 1,440
feet sc};ﬂuth of the northeast corner of sec. 21, T. 13 N,
R.21 E.

0al—o0 to 10 inches; black (10YR 2/1) sapric material;
weak medium granular structure; friable; mildly alka-
line; abrupt smooth boundary.

0a2—10 to 40 inches; black (10YR 2/1) sapric material,
very dark brown (10YR 2/2) rubbed; moderate medium
subangular blocky structure; friable; few woody roots;
mildly alkaline; abrupt smooth boundary.

Lcol—40 to 54 inches; very dark grayish brown (10YR 3/2)
coprogenous material; weak medium granular struc-
ture; friable; mildly alkaline; clear wavy boundary.

Lco2—b4 to 60 inches; gray (5Y 5/1) coprogenous material;
massive; slightly plastic; estimated 50 percent very fine
sand; mildly alkaline.

The depth to limnic material ranges from 12 to 50 inches.
The upper tiers are black, very dark brown, very dark gray,
or very dark grayish brown sapric material. The lower tiers
are coprogenous material. The organic material is slightly
acid to mildly alkaline. The coprogenous material is mildly
alkaline or moderately alkaline.

Muskego soils are near Houghton, Palms, and Willette
soils. They do not have the mineral material within a depth
of 51 inches typical of Palms and Willette soils, and they
have a larger amount of coprogenous limnic material than
Houghton soils.

Mz—Muskego muck. This nearly level soil is in de-
pressions in old glacial lake basins and drainage basins.
Areas are irregularly shaped and range in size from
3 to more than 40 acres. Slopes are 0 to 2 percent.
Included in mapping are small areas of Boots, Hough-
ton, Palms, and Willette soils.

Wetness is the major limitation of this soil. If
drained and cultivated, however, the soil is subject to
soil blowing and subsidence.

If properly drained, this soil is suited to corn, small
grain, and truck crops. It is also suited to some types
of woodland. Most of the acreage is used for woodland
and wildlife habitat, but some is drained and used for
crops. Capability unit IVw-T7; woodland group 3w3;
wildlife group 8.

Navan Series

The Navan series consists of nearly level, poorly
drained soils that are underlain by silty and clayey
deposits. These soils are in old glacial lake basins and
on till plains where water has deposited a thin layer
of loamy material over the clayey material. The native
vegetation was a deciduous forest of elm, ash, and
maple.

In a representative profile the surface layer is black
loam about 11 inches thick. The subsoil is about 25
inches thick and is mottled throughout. It is dark gray,
friable heavy loam in the upper part;‘gray, friable
sandy clay loam and firm clay loam in the next part;
and brown, firm heavy silty clay loam in the lower
part. The substratum is brown, light brown, and pale
brown, firm, stratified silt and clay.

Permeability is moderate to a depth of about 30
inches and slow below. Available water capacity is
high. Organic-matter content and natural fertility are
high. The root zone is limited by the water table.

Most areas of these soils are used for corn, small
grain, and other crops commonly grown in the county.
Some are used. for pasture and woodland.

Representative profile of Navan loam, slopes of 0
to 2 percent, in an idle field, 700 feet north and 650
{{ee; e%st of the southwest corner of sec. 3, T. 15 N.,

.23 E.

Ap—0 to 8. inches; black (10YR 2/1) loam; moderate
medium granular structure; friable; neutral; abrupt
smooth boundary.

A12—8 to 11 inches; black (10YR 2/1) loam; few fine dis-
tinet dark gray (10YR 4/1) mottles; moderate fine sub-
angular blocky structure; friable; neutral; clear smooth
boundary. )

B21tg—11 to 22 inches; dark gray (10YR 4/1) heavy loam;
few fine faint dark grayish brown (10YR 4/2) mottles;
moderate medium subangular blocky structure; friable;
thin discontinous clay films; neutral; clear smooth
boundary.

B22tg—22 to 26 inches; gray (10YR 5/1) sandy clay loam;
common medium prominent yellowish brown (10YR
5/6) mottles; moderate medium subangular blocky
structure; friable; thin discontinous clay films; mildly
alkaline; clear smooth boundary.

B23tg—26 to 30 inches; gray (10YR 5/1) clay loam; com-
mon medium prominent brown (7.5YR 4/4) mottles;
moderate fine prismatic structure parting to moderate
fine subangular blocky; firm; thin clay films on faces
of most peds; mildly alkaline; abrupt smooth boundary.

IIB3t—30 to 36 inches; brown (7.5YR 5/4) heavy silty cla
loam; common medium distinet strong brown (7.5Y
5/6) mottles and few fine distinct pinkish gray (7.5YR
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6/2) mottles; moderate medium subangular blocky
structure; firm; thin discontinuous clay films; strong
effervescence; moderately alkaline; clear smoot!
boundary.

IIC1—36 to 50 inches; brown (7.5YR 5/2), light brown
(7.5YR 6/4), and pale brown (10YR 6/3) stratified
silt and clay; common medium distinct strong brown
(7.56YR 5/6) mottles; massive; firm; strong efferves-
cence; moderately alkaline; clear smooth boundary.

IIC2—50 to 60 inches; light brown (7.5YR 6/4) and brown
(7.5YR 4/4) stratified silt and clay; massive; firm;
strong effervescence; moderately alkaline.

The solum ranges from 24 to 40 inches in thickness. The
A horizon is 10 to 18 inches thick. It is black or very dark
gray. It is typically loam, but in places is silt loam or
sandy loam. The B horizon is 12 to 30 inches thick. The
upper part is loam, sandy loam, sandy clay loam, or clay
loam and has gravel in places. The lower part is heavy silty
clay loam or silty clay. The C horizon is stratified silt and
clay or is massive silty clay or silty clay loam. The B
horizon is neutral to moderately alkaline. The C horizon is
mildly alkaline or moderately alkaline.

Navan soils are near Mosel and Poygan soils. They are
more gray and are more poorly drained than Mosel soils.
They have more sand and less clay in the upper part of the
B horizon than Poygan soils.

Na—Navan loam. This nearly level soil is in drain-
ageways and drainage basins. Areas are long or irregu-
lar in shape and range in size from 3 to more than 40
acres. Slopes are 0 to 2 percent.

Included with this soil in mapping are small areas
of Mosel and Sebewa soils. Also included are some small
areas where the surface layer is sandy loam or silt
loam and some areas where a thin layer of sand or
sand and gravel is between the loamy upper part of
the subsoil and the clayey lower part.

This soil dries slowly in spring and after periods of
heavy rainfall, and ponding occurs in places. Unless
adequately drained, the soil is too wet for crops com-
monly grown in the county.

If adequately drained, this soil is moderately well
suited to crops commonly grown in the county. It is
suited to pasture and some types of woodland. Most of
the acreage is used for crops. Some undrained areas
are used for woodland and pasture. Capability unit
IIw-1; woodland group 4w2; wildlife group 7.

Nenno Series

The ‘Nenno series consists of somewhat poorly
drained, nearly level and gently sloping soils that are
underlain by gravelly loam glacial till. These soils are
in drainageways, in depressions of ground moraines,
and on concave foot slopes of drumlins. The native
vegetation was deciduous forest.

In a representative profile the surface layer is a very
dark grayish brown silt loam about 8 inches thick.
The subsoil is mottled and is about 12 inches thick.
The upper part is dark brown, firm light clay loam,
and the lower part is brown, friable heavy loam. The
substratum to a depth of 60 inches is mottled pale
brown, friable gravelly loam.

Permeability and available water capacity are mod-
erate. Organic-matter content also is moderate. Natural
fertility is medium. The root zone is limited by satu-
rated soil during wet periods of the growing season.

Most of the acreage is used for crops. Some is used
for pasture or woodland.

Representative profile of Nenno silt loam, 2 to 6
percent slopes, in a cultivated area, 900 feet east and
2,540 feet south of the northwest corner of sec. 7, T.
16 N,, R. 21 E.

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam; moderate medium subangular blocky struc-
ture; friable; mildly alkaline; abrupt smooth boundary.

B2t—8 to 14 inches; dark brown (10YR 4/3) light clay
loam; few fine faint grayish brown (10YR 5/2) mottles,
common medium faint brown (10YR 5/3) mottles, and
common fine faint yellowish brown (10YR 5/4) mottles;
moderate medium subangular blocky structure; firm;
mildly alkaline; clear smooth boundary.

B3—14 to 20 inches; brown (10YR 5/3) heavy loam;
common medium prominent yellowish brown (10YR
5/6) mottles, few fine prominent brownish yellow
(10YR 6/6) mottles, and common medium faint gray-
ish brown (10YR 5/2) mottles; moderate medium sub-
angular blocky structure; friable; mildly alkaline;
gradual smooth boundary.

C—20 to 60 inches; pale brown (10YR 6/3) gravelly loam;
common medium prominent brownish yellow (10YR
6/6) mottles; massive; friable; estimated 25 percent
gravel by volume; slight effervescence; mildly alkaline.

The solum is 12 to 24 inches thick. The Ap horizon is
6 to 10 inches thick. It is dark gray or very dark grayish
brown. It is generally silt loam, but is loam in places. The
B horizon is 8 to 14 inches thick. The upper part is clay
loam, loam, or silty clay loam. The lower part is loam or
sandy loam. The C horizon is sandy loam, loam, gravelly
loam, or gravelly sandy loam. It is 18 to 30 percent gravel
by volume. The B horizon is neutral or mildly alkaline.
The C horizon is mildly alkaline or moderately alkaline.

Nenno soils are near Barry, Hochheim, and Theresa soils.
‘They are not so well drained as Hochheim and Theresa
soils and also differ from those soils in having mottles.
They are better drained than Barry soils and are not so
gray as those soils.

NnA—Nenno silt loam, 0 to 2 percent slopes. This
nearly level soil is in drainageways and depressions
on ground moraines. It is long or irregular in shape
and ranges in size from 3 to more than 30 acres. This
soil has a surface layer that is about 2 inches thicker
than that of the soil described as representative of the
series.

Included with this soil in mapping are small areas
of Barry, Hochheim, and Theresa soils. Some wet areas
of the Barry soils are identified by spot symbols on the
soil map. Also included in mapping are some small
areas where slopes are more than 2 percent.

This soil dries slowly in spring and after periods of
heavy rainfall, and ponding occurs in places.

If adequately drained, this soil is moderately well
suited to all crops commonly grown in the county. It
is suited to pasture and woodland. Most of the acreage
is used for crops, but some is used for pasture and
woodland. Capability unit IIw-2; woodland group 202;
wildlife group 6.

NnB—Nenno silt loam, 2 to 6 percent slopes. This
gently sloping soil is in drainageways and on the lower
slopes of drumlins. Areas are long or irregular in shape
and range in size from 3 to more than 30 acres. This
soil has the profile described as representative of the
series. ,

Included with this soil in mapping are small areas
of Barry, Hochheim, and Theresa soils. Some wet areas
of the Barry soils are identified by spot symbols on the
soil map. Also included in mapping are small areas of
hillside seep and small nearly level areas.
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This soil dries slowly in spring and after periods of
heavy rainfall. In some areas where slopes are long,
the erosion hazard is slight.

If adequately drained, this soil is moderately well
suited to all crops commonly grown in the county. It
is suited to pasture and woodland. Capability unit
IIw-2; woodland group 202 ; wildlife group 6.

Qakyville Series

The Oakville series consists of well drained and
moderately well drained, nearly level to sloping soils
on old glacial lake plains, old beach ridges, and stabi-
lized sand dunes. The native vegetation was mixed
deciduous and coniferous trees.

In a representative profile the surface layer is dark
brown loamy fine sand about 8 inches thick. The sub-
soil is about 16 inches thick. The upper part is dark
brown, very friable loamy fine sand, and the lower part
is strong brown, very friable and loose fine sand. The
substratum to a depth of 60 inches is yellowish brown
sand and fine sand. It has some mottles below a depth
of 40 inches.

Permeability is very rapid. Available water capacity
1i:~3 low. Organic-matter content and natural fertility are
ow.

Most of the acreage is used for woodland. Some areas
are used for crops and pasture.

Representative profile of Oakville loamy fine sand,
0 to 6 percent slopes, in a cultivated area, 20 feet
north and 2,490 feet east of the southwest corner of
sec. 34, T.16 N.,, R. 23 E.

Ap—O0 to 8 inches; dark brown (10YR 3/3) loamy fine
sand; weak fine granular structure; friable; slightly
acid; abrupt smooth boundary.

B21—8 to 12 inches; dark brown (7.5YR 4/4) loamy fine
sand; weak fine subangular blocky structure; very
friable; few ortstein fragments % to % inch in
diameter; slightly acid; clear smooth boundary.

B22-—12 to 20 inches; strong brown (7.5YR 5/6) fine sand;
very weak medium subangular blocky structure, single
grained where disturbed; very friable; slightly acid;
clear wavy boundary.

B3—20 to 24 inches; strong brown (7.5YR 5/8) fine sand;
single grained; loose; slightly acid; gradual wavy
boundary.

C1l—24 to 40 inches; yellowish brown (10YR 5/6) sand
and fine sand; single grained; loose; slightly acid;
gradual wavy boundary.

C2—40 to 60 inches; yellowish brown (10YR 5/6) sand
and fine sand; few medium distinct strong brown
(7.5YR 5/6 and 5/8) mottles; single grained; loose;
medium acid.

The solum ranges from 18 to 40 inches in thickness. The
Ap horizon is 6 to 9 inches thick. It is generally loamy
fine sand, but in places is loamy sand or fine sand. It is
very dark grayish brown, dark brown, dark yellowish
brown, dark grayish brown, or very dark gray. In unculti-
vated areas there are a black or very dark brown Al
horizon that is 2 to 4 inches thick and a brown or dark
grayish brown A2 horizon that is 6 to 10 inches thick.
The B horizon ranges from 11 to 31 inches in thickness.
It is fine sand or loamy fine sand. The C horizon is fine
sand and sand. In some places the C horizon does not have
mottles. The B and C horizons range from medium acid
to neutral.

Oakville soils are near Adrian, Granby, and Hebron soils.
They are better drained than Granby soils and are not so
gray as those soils. They do not have the clay within the
upper 60 inches typical of Hebron soils. Oakville soils
lack the muck surface layer typical of Adrian soils.

0OaB—Oakyville loamy fine sand, 0 to 6 percent slopes.
This nearly level and gently sloping soil is on stabilized
sand dunes and beach ridges. Areas are irregularly
shaped and range in size from 3 to more than 120
acres. This soil has the profile described as representa-
tive of the series.

Included with this soil in mapping are small areas
of Boyer, Granby, and Hebron soils. Also included are
some small areas where clay is at a depth of less
than 60 inches, areas of Dune land, and gently sloping
areas.

The soil is droughty. It is subject to soil blowing and
erosion if used for crops.

This soil is poorly suited to crops and pasture. It
is suited to certain types of woodland. Most of the
acreage is used for woodland, but some is used for
pasture and crops. Capability unit IVs-3; woodland
group 3sl; wildlife group 3.

0aC—Oakville loamy fine sand, 6 to 12 percent slopes.
This sloping soil is on stabilized sand dunes and
beach ridges. Areas are irregularly shaped and range
in size from 3 to 120 acres.

Included with this soil in mapping are small areas
of Boyer and Hebron soils. Also included are small
areas of Dune land and areas where clay is at a depth
of less than 60 inches.

This soil is droughty. It is subject to soil blowing
and erosion if used for crops.

This soil is generally not suited to crops and pasture.
It is suited to certain types of woodland. Most of the
acreage is used for woodland, but some is used for
pasture and crops. Capability unit VIs~3; woodland
group 3sl; wildlife group 3.

Otter Series

The Otter series consists of poorly drained, nearly
level soils formed in alluvium. These soils are on flood
plains of rivers and streams and in depressional areas.
The native vegetation was deciduous forest.

In a representative profile the surface layer is 36
inches thick. It is, in sequence downward, 9 inches of
black silt loam, 7 inches of very dark grayish brown
silt loam, 8 inches of very dark gray heavy silt loam,
and 12 inches of black silty clay loam. The substratum
ico a depth of 60 inches is grayish brown, mottled silt
oam.

Permeability is moderate, and available water ca-
pacity is very high. Organic-matter content and natu-
ral fertility are high. The root zone is limited by the
water table.

Most of the acreage is used for pasture and wood-
land. Some is used for crops.

Representative profile of Otter silt loam, slopes of
0 to 2 percent, in a cultivated area, 150 feet south
and 600 feet east of the northwest corner of sec. 10,
T.13 N, R. 20 E.

Ap—0 to 9 inches; black (10YR 2/1) silt loam; weak
medium subangular blocky structure parting to mod-
erate medium granular; friable; mildly alkaline; abrupt
smooth boundary.

A12-9 to 16 inches; very dark grayish brown (10YR 3/2)
silt loam; common fine distinet dark yellowish brown
(10YR 8/4) organic stains; weak medium granular
structure; friable; mildly alkaline; clear smooth
boundary.
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A13-—16 to 24 inches; very dark gray (10YR 3/1) heavy
silt loam; common fine prominent dark yellowish brown
(10YR 3/4) organic stains; weak fine prismatic struc-
ture parting to moderate fine angular blocky; friable;
mildly alkaline; clear smooth boundary.

A14—24 to 36 inches; black (10YR 2/1) silty .clay loam;
common fine prominent dark yellowish brown (10YR
3/4) organic stains; moderate medium angular blocky
structure; firm; mildly alkaline; gradual wavy
boundary. )

C—36 to 60 inches; grayish brown (2.5Y 5/2) heavy silt
loam; common fine distinct and prominent yellowish
brown (10YR 5/4 and 5/6) mottles along old root
channels; massive; firm; mildly alkaline.

The A horizon ranges from 24 to 40 inches in thickness.
It is generally silt loam, but in places is mucky silt loam
or silty clay loam. It is black, very dark grayish brown,
or very dark gray. The C horizon is silt loam, loam, sandy
loam, or silty clay loam and is stratified in places. The A
and C horizons are neutral or mildly alkaline.

Otter soils are similar to Elvers soils, but are not under-
lain by sapric material.

Ot—Otter silt loam. This nearly level soil is on flood
plains. Areas are irregularly shaped and range in size
from 3 to more than 80 acres. Slopes are 0 to 2 percent.

Included with this soil in mapping are small areas
of Alluvial land, wet. Also included are some somewhat
poorly drained areas.

This soil dries slowly in spring and after periods of
heavy rainfall, and flooding and ponding occur in
places. The main concern of management is removing
excess water to prevent ponding and reduce the risk
of flooding.

If adequately drained and protected from flooding,
this soil is moderately well suited to all crops commonly
grown in the county. Most of the acreage is used for
pasture and woodland, but some is used for crops. Capa-
bility unit IIw-1; woodland group 2wl ; wildlife group
7.

Palms Series

The Palms series consists of nearly level, very poorly
drained soils formed in herbaceous organic material
underlain by loamy mineral layers. These soils are in
drainage basins and depressions. The native vegetation
was marsh grasses, sedges, and cattails and some elm,
soft maple, ash, white cedar, and tamarack.

In a representative profile the organic layer is about
36 inches thick. It is black, very dark brown, dark
brown, or very dark grayish brown muck. The sub-
stratum to a depth of 60 inches is dark gray and light
gray, friable silt loam.

Permeability is moderately rapid in the organic
layer and moderate in the underlying loamy layers.
Available water capacity is very high. Organic-matter
content is also very high. Natural fertility is low. The
root zone is limited by the water table, which is at or
near the surface.

Most of the acreage is used for woodland. Some small
areas are used for pastured woodland.

Representative profile of Palms muck, slopes of 0 to
2 percent, in a wooded area, 250 feet south and 400
feet e%st of the northwest corner of sec. 22, T. 13 N,,
R.21E.

Oal—0 to 8 inches; black (10YR 2/1) and very dark
brown (10YR 2/2 broken face and rubbed) sapric

material; moderate fine granular structure; friable;
estimated 20 percent woody material; mildly alkaline;
clear smooth boundary.

0a2—8 to 18 inches; dark brown (10YR 3/3) sapric mate-
rial changing to very dark brown (10YR 2/2 broken
face and rubbed) on exposure to air; moderate medium
subangular blocky structure; friable; estimated 20
percent woody material; mildly alkaline; gradual wavy
boundary.

0a3—18 to 36 inches; very dark grayish brown (10YR 3/2
broken face and rubbed) sapric material; weak medium
subangular blocky structure; friable; mildly alkaline;
clear smooth boundary.

IIC1g—36 to 44 inches; dark gray (5Y 4/1) silt loam;
massive; friable; mildly alkaline; gradual smooth
boundary.

IIC2-—44 to 60 inches; light gray (10YR 7/2) silt loam;
few coarse distinet light olive brown (2.5Y 5/6)
niﬁttll_es; massive; friable; slight effervescence; mildly
alkaline.

The organic material ranges from 16 to 50 inches in
thickness. It is 1 to 50 percent fiber, less than 5 percent after
rubbing. Some pedons have thin layers of fibric material less
than 5 inches thick. In places the organic layers contain
some woody fragments. The IIC horizon is fine sandy
loam, sandy loam, silt loam, loam, or clay loam. The
organic material is slightly acid to mildly alkaline. The
IIC horizon is mildly alkaline or moderately alkaline.

Palms soils are similar to Adrian; Houghton, and Willette
soils. They differ from Houghton soils in having loamy
mineral material within a depth of 50 inches. They have
less sand than Adrian soils and less clay than Willette soils.

P.a—Palms muck. This nearly level soil is in drainage
basins and depressions. Areas are irregularly shaped
and range in size from 3 to more than 160 acres. Slopes
are 0 to 2 percent.

Included with this soil in mapping are small areas
of Adrian, Boots, Edwards, Houghton, Muskego, and
Willette soils. Also included are areas where slopes
are more than 2 percent. .

Wetness is the major limitation of this soil. If
drained and cultivated, however, the soil is subject to
soil blowing. )

If drained and well managed, this soil is moderately
well suited to corn, small grain, and truck crops com-
monly grown in the county. It is suited to pasture and
some types of woodland. Most of the acreage is used
for woodland, but some is used for pasture and crops.
Capability unit IIw-8; woodland group 3w3; wildlife
group 8.

Pella Series

The Pella series consists of nearly level, poorly
drained soils underlain by loamy lacustrine material or
gravelly sandy loam or gravelly loam glacial till. These
soils are in old glacial lake basins and on till plains.
The native vegetation was deciduous forest and an
undergrowth of grasses.

In a representative profile the surface layer is about
16 inches thick. The upper part is very dark brown
silt loam, and the lower part is very dark gray heavy
silt loam. The subsoil is about 19 inches thick. It is
mottled grayish brown, firm silty clay loam. The sub-
stratum to a depth of 60 inches is mottled olive gray
heavy silt loam.

Permeability is moderate, and available water ca-
pacity is high. Organic-matter content and natural
fef)%ility are high. The root zone is limited by the water
table.
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Most of the acreage is used for crops. Some is used
for pasture and woodland.

Representative profile of Pella silt loam, slopes of 0
to 2 percent, 240 feet east and 600 feet south of the
northwest corner of sec. 13, T. 13 N,, R, 21 E.

Ap—0 to 12 inches; very dark brown (10YR 2/2) silt
loam; moderate fine subangular blocky structure; fria-
ble; neutral; abrupt smooth boundary.

A12—12 to 16 inches; very dark gray (10YR 3/1) heavy
silt loam; weak coarse prismatic structure parting to
moderate very fine subangular blocky; friable; neutral;
gradual wavy boundary.

Blg—16 to 22 inches; grayish brown (2.5YR 5/2) silty clay
loam; many medium distinct dark brown (7.5YR 4/4)
and prominent strong brown (7.5YR 5/6 and 7.5YR
5/8) mottles; weak coarse prismatic structure parting
to moderate fine angular and subangular blocky; firm;
neutral; clear wavy boundary.

B2g-—22 to 35 inches; grayish brown (2.5Y 5/2) silty clay
loam; many medium distinet dark brown (7.5YR 4/4)
and prominent strong brown (7.5YR 5/6 and 7.5YR
5/8) mottles; moderate medium subangular blocky
structure; firm; neutral; clear wavy boundary.

C—35 to 60 inches; olive gray (5Y 5/2) heavy silt loam;

i many fine and medium distinct strong brown (7.5 YR
5/6 and 7.5YR 5/8) mottles; massive; friable; slight
effervescence; mildly alkaline.

The solum ranges from 24 to 42 inches in thickness. The
A horizon is 12 to 24 inches thick. It is generally silt loam,
but in places is silty clay loam. It is very dark brown,
black, or very dark gray. The B horizon is 14 to 27 inches
thick. The C horizon is silt loam, sandy loam, fine loamy
sand loam, or clay loam. The B horizon is slightly acid to
mildly alkaline. The C horizon is mildly alkaline or moder-
ately alkaline,

Pella soils are near Barry and Kendall soils. They are
not so gray or so well drained as Kendall soils. They have
a thicker silt mantle and have less sand than Barry soils.

Ph—Pella silt loam. This nearly level soil is in old
glacial lake basins and on till plains. Areas are irregu-
larly shaped and range in size from 3 to more than
60 acres. Slopes are 0 to 2 percent.

Included with this soil in mapping are small areas
‘of Kendall soils. Also included are some areas where
slopes are more than 2 percent.

This soil dries slowly in spring and after periods of
heavy rainfall, and ponding occurs in places. The main
concern of management is removing excess water.

If adequately drained, this soil is moderately well
suited to all crops commonly grown in the county. It
is suited to pasture and woodland. Most of the acreage
is used for crops, but some is used for pasture and
woodland. Capability group ITw-1; woodland group
3w2; wildlife group 7.

Poygan Series

The Poygan series consists of nearly level, poorly
drained soils formed in silty clay loam and silty clay
lacustrine deposits or glacial till. These soils are in
drainageways, drainage basins, and depressions. The
native vegetation was a deciduous forest of elm, ash,
and maple and an undergrowth of grasses.

In a representative profile the surface layer is very
dark gray silty clay loam about 11 inches thick. The
subsgoil is about 13 inches thick and is mottled. The
upper 3 inches is grayish brown, firm silty clay; the
next 6 inches is olive gray, firm heavy silty clay loam;
and the lower 4 inches is gray, firm heavy silty clay

loam. The substratum to a depth of 60 inches is reddish
brown, firm silty clay.

Permeability is slow, and available water capacity
is moderate. Organic-matter content is high and natu-
ral fertility is medium. The root zone is limited by
the seasonal high water table.

Most of the acreage is used for crops. Some is used
for pasture and woodland.

Representative profile of Poygan silty clay loam,
slopes of 0 to 2 percent, in a cultivated area, 1,080
feet east and 1,350 feet south of the northwest corner
of sec. 2, T.13 N, R. 21 E.

Ap—0 to 11 inches; very dark gray (10YR 3/1) silty clay
loam; weak medium and fine granular structure; fria-
ble; mildly alkaline; abrupt smooth boundary.

B21g—11 to 14 inches; grayish brown (2.5Y 5/2) silty
clay; moderate medium subangular blocky structure;
firm; thin continuous dark grayish brown (2.5Y 4/2)
clay films on faces of peds; mildly alkaline; clear
wavy boundary.

B22g—14 to 20 inches; olive gray (5Y 5/2) heavy silty clay
loam; few fine prominent yellowish brown (10YR 5/6)
mottles; moderate medium subangular blocky structure
parting to moderate fine angular blocky; firm; thin
patchy clay films; mildly alkaline; clear wavy boundary.

B3g—20 to 24 inches; gray (5Y 5/1) heavy silty clay
loam; common medium prominent brown (7.5YR 5/4)
mottles; weak coarse prismatic structure parting to
strong medium angular blocky; firm; mildly alkaline;
clear wavy boundary.

C1—24 to 40 inches; reddish brown (5YR 5/3) silty clay;
many medium prominent olive gray (5Y 5/2) mottles;
weak coarse prismatic structure parting to moderate
medium angular blocky; firm; slight effervescence;
mildly alkaline.

The solum ranges from 20 to 36 inches in thickness. The
A horizon is 9 to 12 inches thick. It is black or very dark
gray. The B horizon is 11 to 20 inches thick. It is silty
clay loam, silty clay, or clay. The C horizon is silty clay,
or heavy clay loam. The B horizon is neutral or mildly
alkaline. The C horizon is mildly alkaline or moderately
alkaline.

Poygan soils are near Kewaunee, Manawa, and Waymor
soils. They are more gray and more poorly drained than
those soils.

. Py—Poygan silty clay loam. This nearly level soil is
in drainageways and depressions. Areas are irregular
or long in shape and range in size from 3 to more than
80 acres. Slopes are 0 to 2 percent.

Included with this soil in mapping are small areas
of Kewaunee and Manawa soils. Also included are
small areas where slopes are more than 2 percent,
small areas where the surface layer is silt loam or loam,
and some small areas where the surface layer is muck
less than 16 inches thick.

This soil dries slowly in spring and after periods of
heavy rainfall, and ponding occurs in places. The main
concern of management is removing excess water.

If adequately drained, this soil is moderately well
suited to all crops commonly grown in the county. It
is suited to pasture and certain types of woodland.
Most of the acreage is used for crops, but some is used
for pasture and woodland. Capability unit IIw-1;
woodland group 2w1 ; wildlife group 7.

Rodman Series

The Rodman series consists of excessively drained,
sloping to very steep soils formed in sand and gravel
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outwash. These soils are on outwash plains, kames, and
eskers. The native vegetation was deciduous forest and
grasses.

In a representative profile the surface layer is very
dark gray gravelly sandy loam about 5 inches thick
(fig. 5). The subsoil is dark brown, friable gravelly
sandy loam about 4 inches thick. The substratum to
a depth of 60 inches is pale brown, stratified, loose
gravel and sand.

Permeability is very rapid, and available water
capacity is very low. Organic-matter content and natu-
ral fertility are low. The root zone is limited by the
underlying sand and gravel. '

These soils are better suited to woodland and recrea-
tion than to crops. Most of the acreage is used for wood-
land and recreation, but some is used for pasture and
crops.

Rodman soils in this survey area are mapped only
with Casco soils.

Representative profile of Rodman gravelly sandy
loam, in an area of Casco-Rodman complex, 20 to 30
percent slopes, 400 feet south and 960 feet east of the
northwest corner of sec. 31, T. 13 N,, R. 21 E.

A1—0 to 5 inches; very dark gray (10YR 3/1) gravelly
sandy loam; weak fine granular structure; friable;
common fibrous roots; estimated 20 percent gravei
by volume; mildly alkaline; clear wavy boundary.

B2—5 to 9 inches; dark brown (10YR 3/3) gravelly sandy
loam; weak fine subangular blocky structure; friable;
common fibrous roots; estimated 22 percent gravel by
volume; mildly alkaline; abrupt wavy boundary.

C—9 to 60 inches; pale brown (10YR 6/3) stratified gravel
and sand; single grained; loose; estimated 60 percent
glrlf,vlql by volume; strong effervescence; moderately
alkaline.

The solum is 8 to 15 inches thick. The A horizon is 4 to
8 inches thick. It is very dark brown, very dark gray, or
very dark grayish brown and is generally gravelly sandy
loam or gravelly loam. The B horizon is 4 to 8 inches
thick. It is gravelly loam or gravelly sandy loam. The B
horizon is neutral or mildly alkaline. The C horizon is
mildly alkaline or moderately alkaline.

Rodman soils have a darker B horizon than is defined
as the range for the series, but this difference does not
alter their use or management.

Rodman soils are similar to Casco and Fox soils, They
are shallower over gravel and sand than Casco and Fox
soils. They lack the Bt horizon typical of those soils.

Rough Broken Land

Ry—Rough broken land is on lake banks, riverbanks,
and escarpments. It is well drained. Areas are long
and range in size from 8 to more than 25 acres. Slopes
are 20 to 45 percent. This land is mostly reddish brown
silty clay loam or clay loam glacial till.

This land is not suited to crops. It is best used as
wildlife sanctuary. Capability unit VIIe-6; woodland
group 681 ; wildlife group 2.

St. Charles Series

The St. Charles series consists of well drained and
moderately well drained, nearly level and gently slop-
ing soils that are underlain by loamy lacustrine mate-
rial or gravelly sandy loam and gravelly loam glacial

Figure 5.—Profile of Rodman gravelly sandy loam underlain by
gravel and sand at a depth of about 9 inches.

till. These soils are on till and outwash plains. The
native vegetation was deciduous trees.

In a representative profile the surface layer is dark
grayish brown silt loam about 8 inches thick. The sub-
soil is about 46 inches thick. The upper part is brown,
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friable silt loam; the next part is dark brown, firm
silty clay loam and friable silt loam ; and the lower part
is pale brown, friable loam. The substratum to a depth
of 60 inches is pale brown, stratified silt loam and loam.

Permeability is moderate, and available water capac-
ity is high. Organic-matter content is moderate, and
natural fertility is high.

Most areas are used for crops. Some are used for
woodland and pasture.

Representative profile of St. Charles silt loam, 0 to
2 percent slopes, 110 feet west and 1,340 feet south
of the northeast corner of sec. 29, T. 15 N., R. 21 E.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam; moderate fine granular structure; friable; neu-
tral; abrupt smooth boundary.

B1—8 to 15 inches; brown (10YR 5/3) silt loam; moderate
medium subangular blocky structure; friable; neutral;
clear smooth boundary.

B21t—15 to 22 inches; dark brown (10YR 4/3) silty clay
loam; moderate medium subangular blocky structure;
firm; few patchy clay films on vertical faces of peds;
slightly acid; clear smooth boundary.

B22t—22 to 33 inches; dark brown (10YR 4/3) silty clay
loam; moderate coarse subangular blocky structure;
firm; common thick continuous clay films on faces of
peds; firm; medium acid; gradual smooth boundary.

B31—33 to 42 inches; dark brown (10YR 4/3) heavy silt
loam; weak medium subangular blocky structure; fria-
ble; medium acid; clear smooth boundary.

IIB32—42 to 54 inches; pale brown (10YR 6/3) loam;
weak fine subangular blocky structure; friable; medium
acid; clear smooth boundary.

IIC—54 to 60 inches; pale brown (10YR 6/3) stratified silt
loam and loam; few fine faint yellowish brown (10YR
5/4) mottles; weak very thin platy structure; friable;
medium acid.

The solum ranges from 44 to 60 inches in thickness. The
upper silty layers are 40 to 60 inches thick. The A horizon
is 6 to 14 inches thick. It is dark grayish brown. The B
horizon ranges from 30 to 50 inches in thickness. The
upper part is heavy silt loam or silty clay loam, and the
lower part is loam, sandy loam, or sand. The C horizon is
generally stratified sand and gravel or stratified silt loam
and loam. In places it is sandy loam or loam. The B horizon
is medium acid to neutral. The C horizon ranges from
medium acid to mildly alkaline.

St. Charles soils are near Fox, Kendall, and Theresa soils.
They are better drained than Kendall soils' and have fewer
mglttles. They have a thicker solum than Theresa and Fox
soils.

ScA—St. Charles silt loam, 0 to 2 percent slopes.
This nearly level soil is on outwash and till plains.
Areas are irregularly shaped and range in size from
3 to more than 40 acres. This soil has the profile de-
scribed as representative of the series.

Included with this soil in mapping are small areas of
Fox, Kendall, and Theresa soils. Some areas of the wet
Kendall soils are identified by spot symbols on the soil
map. Also included in mapping are small gently sloping
areas.

This soil has no major limitations for crops, pasture,
or woodland. It is well suited to all crops commonly
grown in the county. It is also well suited to pasture
and woodland. Most of the acreage is used for crops,
but some is used for pasture and woodland. Capability
unit I-3; woodland group lol; wildlife group 1.

ScB—St. Charles silt loam, 2 to 6 percent slopes.
This gently sloping soil is on outwash and till plains.
Areas are irregularly shaped and range in size from 3

to more than 20 acres. This soil is 4 to 6 inches thinner
than the soil described as representative of the series.

Included with this soil in mapping are small areas
of Fox, Kendall, and Theresa soils. Some areas ‘of the
wet Kendall soils are identified by spot symbols on the
soil map. Also included in mapping are small nearly
level or sloping areas.

_ The hazard of erosion is slight. Reducing runoff and
1ncr<_easing the organic-matter content help to control
erosion.

This soil is moderately well suited to all crops com-
monly grown in the county. It is well suited to pasture
and woodland. Most of the acreage is used for crops,
but some is used for pasture and woodland. Capability
unit ITe-1; woodland group lol; wildlife group 1.

Saylesville Series

- The Saylesville series consists of well drained and
moderately well drained, nearly level to sloping soils
that are underlain by stratified silt loam and silty clay
loam. These soils are in old glacial lake basins and
on terraces. The native vegetation was a forest of
mainly maple, oak, beech, basswood, and white pine.
In a representative profile the surface layer is dark
grayish brown silt loam about 7 inches thick. The
subsoil is about 22 inches thick. The upper part is
dark brown, firm silty clay, and the lower part is
brown, firm heavy silty clay loam. The substratum to
a depth of 60 inches is pale brown, stratified silt loam

. and silty clay loam.

Per.mea:bili!ty is moderately slow, and available water
capacity is high. Organic-matter content is moderate,
and natural fertility is medium.

Most of the acreage is used. for crops. Some is used
for pasture and woodland.

Representative profile of Saylesville silt loam, 2 to
6 percent slopes, in a cultivated area, 50 feet east of
State Highway 32, 960 feet west and 1,560 feet north
of the southeast corner of sec. 10, T. 15 N., R. 20 E.

Ap—0 to 7 inches; dark grayish brown (10YR 4/2) silt
loam; moderate fine subangular blocky structure; very
friable; mildly alkaline; abrupt smooth boundary.

B21t—7 to 14 inches; dark brown (7.5YR 4/4) silty clay;
strong fine and very fine subangular blocky structure;
firm; thin continuous clay films; mildly alkaline;
clear smooth boundary.

B22t—14 to 20 inches; brown (10YR 5/3) heavy silty clay
loam; strong fine angular blocky structure; firm; very
dark grayish brown (10YR 3/2) patchy clay films on
faces of most peds; mildly alkaline; clear smooth
boundary.

B3—20 to 29 inches; brown (10YR 5/8) heavy silty clay
loam; strong fine angular blocky structure; firm; few
clay films on faces of peds; slight effervescence; mildly
alkaline; gradual smooth boundary.

C—29 to 60 inches; pale brown (10YR 6/3) stratified silt
loam and silty clay loam; massive; friable and firm;
strong effervescence; moderately alkaline.

The solum ranges from 20 to 40 inches in thickness. The
Ap horizon is 6 to 10 inches thick. It is grayish brown or
dark grayish brown. It is generally silt loam or silty clay
loam, but in places is loam. The B horizon ranges from 14
to 30 inches in thickness. It is heavy silty clay loam or silty
clay. The C horizon is typically stratified silty clay loam
and silt loam, but in places it has thin layers of silt, very
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fine sandy loam, silty clay, and clay. The B horizon is
neutral or mildly alkaline. The C horizon is mildly alkaline
or moderately alkaline.

Saylesville soils are near Martinton, Montgomery, and
Sisson soils. They are better drained and have fewer
mottles than Martinton and Montgomery soils. They have
more clay in the B and C horizons than Sisson soils.

ShA—Saylesville silt loam, 0 to 2 percent slopes.
This nearly level soil is in old glacial lake basins and
on terraces. Areas are irregularly shaped and range
in size from 3 to more than 20 acres. This soil has a
surface layer about 2 inches thicker than that of the
soil described as representative of the series.

Included with this soil in mapping are small areas
of Martinton, Montgomery, Sisson, and Zurich soils.
Some areas of the wet Martinton and Montgomery
soils are identified by spot symbols on the soil map.
Also included in mapping are some small gently sloping
areas.

Runoff is slow. Because this soil has moderately
slow permeability in the substratum, water does not
readily move through the soil and the soil dries slowly
in spring and after periods of heavy rainfall. Remov-
ing surface water and preventing the entry of runoff
from surrounding areas reduce the time required for
the soil to dry.

This soil is moderately well suited to all crops com-
monly grown in the county. It is well suited to pasture
and woodland. Most of the acreage is used for crops,
but some is used for pasture and woodland. Capability
unit IIs-7; woodland group 2c1; wildlife group 2.

ShB—Saylesville silt loam, 2 to 6 percent slopes.
This gently sloping soil is on the slopes of old glacial
lake basins and on terraces. Areas are irregularly
shaped and range in size from 3 to more than 80 acres.
This soil has the profile described as representative of
the series.

TIncluded with this soil in mapping are small areas
of Martinton, Sisson, and Zurich soils. Some areas
of the wet Martinton soils are identified by spot sym-
bols on the soil map. Also included in mapping are
small nearly level and sloping areas.

The hazard of erosion is slight. In some areas this
soil dries slowly in spring and after periods of heavy
rainfall. Controlling runoff and improving tilth help
to control erosion. Diversions that prevent the entry of
runoff from surrounding areas decrease wetness.

This soil is moderately well suited to all crops com-
monly grown in the county. It is well suited to pasture
and woodland. Most of the acreage is used for crops,
but some is used for pasture and woodland. Capability
unit IIe-6; woodland group 2cl; wildlife group 2.

SkC2—Saylesville silty clay loam, 6 to 12 percent
slopes, eroded. This sloping soil is on side slopes and
ridges in old glacial lake basins and on terraces. Areas
are irregularly shaped and range in size from 3 to
more than 20 acres. This soil has a profile similar to
the one described as representative of the series, but
3 or 4 inches of the surface layer has been removed
by erosion and the surface layer is therefore more
clayey.

Included with this soil in mapping are small areas
of Martinton, Sisson, and Zurich soils. Also included

are small gently sloping areas and small severely
eroded areas.

The hazard of erosion is moderate. Reducing runoff
and improving tilth help to control further erosion.

If runoff is reduced, this soil is suited to all crops
commonly grown in the county. It is also suited to
pasture and woodland. Most of the acreage is used for
crops, but some is used for pasture and woodland.
Capability unit IIle-6; woodland group 2cl; wildlife
group 2.

Sebewa Series

The Sebewa series consists of poorly drained, nearly
level soils that are underlain by sand and gravel. These
soils are on outwash plains. The native vegetation was
deciduous forest and an understory of grasses.

In a representative profile the surface layer is very
dark gray silt loam about 10 inches thick. The subsoil
is about 23 inches thick and is mottled throughout.
The upper 10 inches is grayish brown, firm silty clay
loam; the next 9 inches is light gray, firm gravelly
clay loam; and the lower 4 inches is grayish brown,
friable gravelly sandy loam. The substratum to a depth
of 60 inches is light brownish gray, stratified loose
sand and gravel.

Permeability is moderate in the subsoil and rapid in
the substratum. Available water capacity is moderate.
Organic-matter content is high, and natural fertility
is medium. The root zone is limited by the water table.

Most of the acreage is used for crops and pasture.
Some is used for woodland.

Representative profile of Sebewa silt loam, slopes of
0 to 2 percent, in a cultivated area, 200 feet east and
1,040 feet north of the southwest corner of sec. 18,
T.15N,,R. 20 E.

Ap—0 to 10 inches; very dark gray (10YR 3/1) silt loam;
weak fine subangular blocky structure; friable; few
roots; neutral; abrupt smooth boundary.

B21t—10 to 15 inches; grayish brown (10YR 5/2) silty clay
loam; common fine prominent yellowish brown (10YR
5/6) mottles and many fine prominent yellowish brown
(10YR 5/8) mottles; moderate fine subangular blocky
structure; firm organic stains along root channels; few
roots; neutral; abrupt smooth boundary.

B22t—15 to 20 inches; grayish brown (10YR 5/2) silty clay
loam; common fine prominent yellowish brown (10YR
5/8) mottles and many fine prominent yellowish brown
(10YR 5/6) mottles; moderate medium subangular
blocky structure; firm; thin continuous clay films on
faces of peds; few roots; neutral; clear smooth boundary.

IIB23tg—20 to 29 inches; light gray (10YR 6/1) gravelly
clay loam; many medium prominent yellowish brown
(10YR 5/6) mottles and medium fine faint grayish
brown (10YR 5/2) mottles; weak medium subangular
blocky structure; firm; estimated 16 percent gravel by
volume; clay films on faces of peds; mildly alkaline;
gradual smooth boundary.

IIB3—29 to 33 inches; grayish brown (10YR 5/2) gravelly
sandy loam; few fine prominent olive yellow (5Y 6/6)
mottles and few medium prominent yellow (2.5Y 8/6)
mottles; massive; friable; estimated 45 percent gravel
by volume; slight effervescence; mildly alkaline; grad-
ual smooth boundary.

IIC—33 to 60 inches; light brownish gray (10YR 6/2)
stratified sand and gravel; single grained; loose; slight
effervescence; mildly alkaline.

The solum ranges from 20 to 40 inches in thickness. The
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A horizon is black, very dark brown, or very dark gray.
It is typically 10 or more inches thick. It is generally silt
loam, but in places is loam, clay loam, or sandy loam. The
B horizon is 12 to 27 inches thick. It is silty clay loam or
clay loam in the upper part and gravelly sandy loam er
gravelly clay loam in the lower part. The IIC horizon is
stratified sand and gravel. The B horizon is neutral or
mildly alkaline. The C horizon is mildly alkaline or moder-
ately alkaline.

Sebewa soils are near the Granby variant and Matherton
and Navan soils. They are more gray than Matherton soils
and are not so well drained as those soils. They are deeper
and have more clay than the Granby variant. They have
less clay in the lower part of the B horizon and in the C
horizon than Navan soils.

Sm—Sebewa silt loam. This nearly level soil is along
drainageways and in depressional.areas on outwash
plains. Areas are long or irregular in shape and range
in size from 3 to more than 40 acres. Slopes are 0 to
2 percent. .

Included with this soil in mapping are small areas of
Navan soils. Also included are some areas where the
surface layer is muck. )

This soil dries slowly in spring and after periods of
heavy rainfall, and ponding occurs in places. Remov-
ing excess water is a major concern of management.

If adequately drained, this soil is moderately well
suited to crops. It is suited to pasture and some types
of woodland. Most of the acreage is used for Ccrops
and pasture, but some is used for woodland. Capability
unit IIw-5; woodland group 4w2; wildlife group 7.

Sisson Series

The Sisson series consists of well drained, nearly
level to steep soils that are underlain by stratified silt
and very fine sand. These soils are in old glacial lake
basins and on outwash plains. The native vegetation
was deciduous forest and some white pine.

In a representative profile the surface layer is dark
grayish brown very fine sandy loam about 8 inches
thick. The subsurface layer is brown, friable very fine
sandy loam about 2 inches thick. The subsoil is about
17 inches thick. The upper 13 inches is yellowish
brown, firm clay loam, and the lower 4 inches is light
yellowish brown, friable fine sandy loam. The sub-
stratum to a depth of 60 inches is light yellowish
brown, stratified silt and very fine sand.

Permeability and available water capacity are mod-
erate. Organic-matter content is moderate. Natural
fertility is medium.

Most of the acreage is used for crops. Some is used
for pasture and woodland.

Representative profile of Sisson very fine sandy
loam, 2 to 6 percent slopes, in a cultivated area, 265
feet east and 2,175 feet south of the northwest corner
of sec. 16, T.16 N.,, R. 21 E.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) very
fine sandy loam; moderate fine subangular blocky
structure; friable; neutral; abrupt smooth boundary.

A2--8 to 10 inches; brown (10YR 5/3) very fine sandy
loam; weak fine subangular blocky structure parting
to weak thin platy; friable; yellowish brown (10YR
5/4) and dark grayish brown (10YR 4/2) worm casts;
neutral; abrupt wavy boundary. .

B21t—10 to 13 inches; yellowish brown (10YR 5/4) light
clay loam; moderate medium subangular blocky strue-
ture; firm; thin patehy clay films on faces of peds;
neutral; clear smooth boundary.

B22t—13 to 23 inches; yellowish brown (10YR 5/6) clay
loam; moderate medium subangular blocky structure;
firm; thin discontinuous clay films on faces of peds;
neutral; clear smooth boundary.

B3—23 to 27 inches; light yellowish brown (10YR 6/4) fine
sandy loam; weak fine subangular blocky structure;
friable; mildly alkaline; clear smooth boundary.

IIC—27 to 60 inches; light yellowish brown (10YR 6/4)
stratified silt and very fine sand; massive; friable;
slight effervescence; mildly alkaline.

The solum ranges from 24 to 42 inches in thickness. The
A horizon is 6 to 20 inches thick. It is generally very fine
sandy loam, but in places is loam. It is dark grayish brown,
brown, or dark brown. The B horizon is 16 to 30 inches
thick. The IIC horizon is stratified silt and very fine sand,
but has thin lenses of sand or clay in places. The B horizon
is slightly acid to mildly alkaline. The C horizon is mildly
alkaline or moderately alkaline.

Sisson soils are near Kibbie, Saylesville, and Yahara
soils. They are better drained and have fewer mottles than
Kibbie and Yahara soils. They have less silt in the B
horizon than Saylesville soils.

SrA—Sisson very fine sandy loam, 0 to 2 percent
slopes. This nearly level soil is in old glacial lake basins
and on outwash plains, Areas are irregularly shaped
and range in size from 8 to more than 100 acres. This
soil is about 4 inches thicker than the soil described
as representative of the series.

Included with this soil in mapping are small areas
of Boyer, Hebron, Kibbie, and Yahara soils. Also in-
cluded are small gently sloping areas, moderately well
drained areas, and areas where the surface layer is
loam or loamy sand.

This soil is well suited to all erops commonly grown
in the county. It is also well suited to pasture and
woodland. Most of the acreage is used for crop pro-
duction, but some is used for pasture and woodland.
Capability unit I-4; woodland group 1lol; wildlife
group 1.

SrB—Sisson very fine sandy loam, 2 to 6 percent
slopes. This gently sloping soil is in old glacial basins
and on outwash plains. Areas are irregularly shaped
and range in size from 8 to more than 60 acres. This
soil has the profile described as representative of the
series,

Included with this soil in mapping are small areas
of Boyer, Hebron, and Kibbie soils. Also included are
areas where the surface layer is loam and small nearly
level and sloping areas. In some areas clay is below a
depth of 5 feet.

The hazards of soil blowing and erosion are slight.
Redgcing runoff helps to control soil blowing and
erosion.

This soil is moderately well suited to all crops com-
monly grown in the county. It is well suited to pasture
and woodland. Most of the acreage is used for crops,
but some is used for pasture and woodland. Capability
unit ITe-1; woodland group lol; wildlife group 1.

SrC2—Sisson very fine sandy loam, 6 to 12 percent
slopes, eroded. This sloping soil is on the sides of old
glacial lake basins and on outwash plains. Areas are
irregular or long in shape and range in size from 3
to more than 20 acres. This soil has a profile similar
to the one described as representative of the series,
but 3 to 6 inches of the original surface layer has
been removed by erosion. Some of the subsoil is mixed
in the plow layer.
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Included with this soil in. mapping are small areas
of Boyer, Hebron, Kibbie, and Zurich soils. Also in-
cluded are small gently slopmg areas, areas where the
surface layer is loam, and some areas where clay is
below a depth of 5 feet,

This soil is subject to soil blowing in places. The
hazard of erosion is moderate. Reducing runoff helps
to control soil blowing and erosion.

If well managed, this soil is suited to all crops com-
monly grown in the county. It is also suited to pasture
and hay. Most of the acreage is used for crops, but
some is used for pasture and woodland. Capability unit
IITe-1; woodland group lol; wildlife group 1.

Stony Land, Wet

Sw—Stony land, wet, is in drainageways and on foot
slopes of drumlins. It is poorly drained loamy soil
material that is very stony. Areas are irregularly
shaped and range in size from 3 to more than 25 acres.
Slopes are 2 to 6 percent. Included in mapping are
small areas of Barry soils.

This land is not suited to crops because it is stony
and wet. It is better suited to pasture and woodland.
Capability unit Vw-16; woodland group 4w2; wildlife
group 7.

Theresa Series

The Theresa series consists of nearly level to sloping,
well drained soils that are underlain by gravelly sandy
loam or gravelly loam glacial till. These soils are on
glacial till plains. The native vegetation was a decidu-
ous forest of mainly maple, oak, basswood, beech, and
hickory.

In a representative profile the surface layer is dark
grayish brown silt loam about 8 inches thick. The sub-
soil ig about 27 inches thick. The upper 3 inches is
brown, friable silt loam; the next 5 inches is yellowish
brown, firm light silty clay loam; and the lower 19
inches is brown, firm clay loam and gravelly clay loam.
The substratum to a depth of 60 inches is very pale
brown, friable gravelly sandy loam.

Permeability is moderate, and available water capac-
ity is high. Organic-matter content is moderate, and
natural fertility is medium.

Almost all of the acreage is used for crops. Some is
used for woodland and pasture.

Representative profile of Theresa silt loam, 2 to 6
percent slopes, in a cultivated area, 130 feet west and
1,300 feet south of the northeast corner of sec. 13,
T.16 N., R. 20 E.

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam; moderate medium subangular blocky structure;
friable; few roots; neutral; abrupt smooth boundary.

B1—8 to 11 inches; brown (10YR 4/3) silt loam; moderate
medium subangular blocky structure parting to mod-
erate fine subangular blocky; friable; few roots; neu-
tral; clear smooth boundary.

B21t—11 to 16 inches; yellowish brown (10YR 5/4) light
silty clay loam; moderate fine subangular blocky struec-
ture; firm; thin discontinuous clay films on faces of

eds neutral clear smooth boundary.

IIB22t—16 to 30 mches brown (7.5YR 4/4) clay loam; weak
coarse subangular blocky structure parting to moderate
medium subangular blocky; firm; thin continuous clay

films on faces of peds; neutral; gradual smooth bound-

ary.

IIB3t—30 to 35 inches; brown (7.5YR 4/4) gravelly clay
loam; weak medium subangular blocky structure; firm;
estimated 16 percent gravel by volume; thick patchy
clay films on faces of peds; slight effervescence; mildly
alkaline; gradual wavy boundary.

IIC—35 to 60 inches; very pale brown (10YR 7/3) gravelly
sandy loam; massive; friable; estimated 20 percent
ﬁr:ix_vel by volume; strong effervescence; moderately al-

aline.

The solum ranges from 24 to 40 inches in thickness, The
silty material in the upper part is 10 to 22 inches thick. The
B1 horizon is 3 to 6 inches thick. The B2t horizon is 4 to
10 inches thick. It is heavy silt loam or silty clay loam.
The IIB2t and IIB3t horizons have a combined thickness of
11 to 20 inches. They are clay loam, gravelly clay loam,
or heavy loam. The IIC horizon is loam, gravelly loam, or
gravelly sandy loam. The IIC horizon has a calcium car-
bonate equivalent of 40 to 60 percent. The horizon is neutral
or mildly alkaline. The C horizon is mildly alkaline or
moderately alkaline.

Theresa soils are near Hochheim, Lamartine, and Pella
soils. They are not so gray as Lamartine and Pella soils and
are better drained than those soils. They have more silt and
a thicker solum than Hochheim soils.

ThA—Theresa silt loam, 0 to 2 percent slopes. This
nearly level soil is on ground moraines. Areas are ir-
regular or long in shape and range in size from 3 to
more than 25 acres. This soil has a thicker surface

layer than is representative for the series.

Included with this soil in mapping are small areas of
Hochheim, Lamartine, Pella, and St. Charles soils.
Many wet areas of the Lamartine and Pella soils are
identified by spot symbols on the soil map. Also in-
cluded in mapping are small gently sloping areas and
moderately well drained areas.

This soil has no major limitations for crops. If fer-
tility, organic-matter content, and good tilth are main-
tained, this soil can be cropped intensively. It is well
suited to all crops commonly grown in the county. It
is also well suited to woodland and pasture. Most of
the acreage is used for crops. Capability unit I-4;
woodland group 1ol ; wildlife group 1.

ThB—Theresa silt loam, 2 to 6 percent slopes. This
gently sloping soil is on ground moraines and the lower
slopes of drumlins. Areas are irregular or long in shape
and range in size from 3 to more than 100 acres. This
soil has the profile described as representative of the
series.

Included with this soil in mapping are small areas
of Lamartine soils. Many wet areas of the Lamartine
soils are identified by spot symbols on the soil map.
Also included in mapping are small nearly level and
sloping areas and moderately well drained areas.

The hazard of erosion is slight. Controlling runoff
and improving tilth help to control erosion.

This soil is moderately well suited to all crops com-
monly grown in the county. It is well suited to wood-
land and pasture. Most of the acreage is used for crops,
but some is used for woodland and pasture. Capability
unit ITe-1; woodland group lol; wildlife group 1.

ThC2—Theresa silt loam, 6 to 12 percent slopes,
eroded. This sloping soil is on ground moraines and the
sides of drumlins. Areas are long or irregular in shape
and range in size from 3 to more than 20 acres. This
soil has a profile similar to the one described as repre-
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sentative of the series, but 3 or 4 inches of the surface
layer has been removed by erosion.

Included with this soil in mapping are small areas
of Lamartine soils. Also included are small gently slop-
ing areas.

The hazard of erosion is moderate. Controlling run-
off and increasing the organic-matter content help to
control further erosion and improve tilth.

If well managed, this soil is suited to all crops com-
monly grown in the county. It is well suited to wood-
land and pasture. Most of the acreage is used for crops,
but some is used for woodland and pasture. Capability
unit IIle-1; woodland group 1lol; wildlife group 1.

Wasepi Series

The Wasepi series consists of somewhat poorly
drained, nearly level soils formed in sandy and loamy
deposits underlain by sandy glacial outwash. These
soils are in depressions and low-lying areas. The native
vegetation was water-tolerant grasses and deciduous
trees. .

In a representative profile the surface layer is very
dark grayish brown sandy loam about 8 inches thick.
The subsoil is about 21 inches thick and is mottled
throughout. The upper part is dark brown, very friable
loamy sand; the next part is brown firm sandy clay
loam; and the lower part is dark yellowish brown
and brown, friable sandy loam., The substratum to a
depth of 60 inches is brown and light brownish gray,
loose sand and fine sand. :

Permeability is moderately rapid in the subsoil and
rapid in the substratum. Available water capacity is
low. Organic-matter content is moderate, and natural
fertility is low. The root zone is limited by the water
table,

Most of the acreage is used for pasture and wood-
land. Some is used for crops.

Representative profile of Wasepi sandy loam, slopes
of 0 to 2 percent, in an idle area, 850 feet south and
1,880 feet east of the northwest corner of sec. 32, T. 14
N,R.22 E.

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
sandy loam; weak medium subangular blocky structure
parting to moderate medium granular; friable; neutral;
abrupt smooth boundary.

B1—8 to 14 inches; dark brown (10YR 4/3) loamy sand;
common fine faint grayish brown (10YR 5/2) and prom-
inent yellowish brown (10YR 5/6) mottles; weak me-
dium subangular blocky structure; very friable; neutral;
clear wavy boundary.

B21t—14 to 19 inches; brown (10YR 4/3) sandy clay loam;
common medium distinct grayish brown (10YR 5/2) and
prominent yellowish brown (10YR 5/6) mottles; mogi-
erate medium subangular blocky structure; firm; thin
discontinuous clay films; neutral; clear wavy boundary.

B22t—19 to 22 inches; dark yellowish brown (10YR 4/4)
sandy loam; common fine prominent yellowish brown
(10YR 5/8) mottles; weak medium subangular blocky
structure; friable; few thin discontinuous brown (10YR
5/3) clay films; neutral; clear wavy boundary.

B3—22 to 29 inches; brown (10YR 4/3) sandy loam; few
faint dark yellowish brown (10YR 4/4) mottles; weak
medium subangular blocky structure; friable; mildly
alkaline; clear wavy boundary. .

IIC1—29 to 54 inches; brown (10YR 5/3)' sand; sn_\gle
grained; loose; strong effervescence; mildly alkaline;
clear smooth boundary. .

1IC2—54 to 60 inches; light brownish gray (10YR 6/2) fine

sand; single grained; loose; strong effervescence; mod-
erately alkaline.

The solum ranges from 20 to 40 inches in thickness. The
Ap horizon is 6 to 10 inches thick. It is generally sandy
loam, but includes loamy sand or loam. It is very dark gray-
ish brown or very dark brown. The B horizon ranges from
14 to 30 inches in thickness. It is gravelly in places. The IIC
horizon is sand or stratified sand and gravel. The B horizon
ranges from medium acid to mildly alkaline.

Wasepi soils are near Boyer, Granby, and Matherton soils.
They are more gray than Boyer soils and are not so well
drained as those soils. They are less gray than Granby soils
and are not so poorly drained as those soils. They have less
clay in the subsoil than Matherton soils.

Wa—Wasepi sandy loam. This nearly level soil is
on old glacial lake plains and outwash plains. Areas
are irregularly shaped and range in size from 3 to
more than 40 acres. Slopes are 0 to 2 percent.

Included with this soil in mapping are small areas
of Boyer and Matherton soils. Also included are small
gently sloping areas and areas where silt and clay are
below a depth of 40 inches.

This soil has a high water table in spring and after
periods of heavy rainfall. Removing excess water is
the major concern of management.

This soil is poorly suited to crops commonly grown
in the county. It is suited to pasture and some types
of woodland. Most of the acreage is used for pasture
and woodland, but some is used for crops. Capability
unit IVw-5; woodland group 302; wildlife group 6.

Waymor Series

The Waymor series consists of well drained, nearly
level to sloping soils formed in a thin silty and loamy
layer over calcareous loamy glacial till. These soils are
on glacial till plains. The native vegetation was decidu-
ous forest and some white pine.

In a representative profile the surface layer is very
dark grayish brown silt loam about 9 inches thick. The
subsoil is about 22 inches thick. The upper 12 inches
is reddish brown, firm silty clay loam, and the lower
10 inches is brown, firm light clay loam. The sub-
stratum to a depth of 60 inches is brown, friable loam.

Permeability is moderate, and available water capac-
ity is high. Organic-matter content is moderate, and
natural fertility is medium.

Most areas are used for cropland. Some are used for
pasture and woodland.

Representative profile of Waymor silt loam, 2 to 6
percent slopes, in an idle area, 1,690 feet south and
2,450 feet west of the northeast corner of sec. 8, T.
15 N.,R. 23 E.

Ap—o0 to 9 inches; very dark grayish brown (10YR 3/2) silt
loam; moderate medium subangular blocky structure
parting to moderate fine granular; friable; neutral;
abrupt smooth boundary.

B2t—9 to 21 inches; reddish brown (5YR 4/3) silty clay
loam; strong medium subangular blocky structure part-
ing to strong fine angular blocky; firm; thin continuous
clay films; some dark brown (7.5YR 4/2) worm casts;
estimated 3 percent gravel by volume below 13 inches;
neutral; gradual wavy boundary.

ITB3—21 to 31 inches; brown (7.5YR 4/4) light clay loam;
moderate medium subangular blocky structure; firm;
estimated 5 percent gravel by volume; slight efferves-
cence; mildly alkaline; gradual wavy boundary.

IIC—31 to 60 inches; brown (7.5YR 5/4) loam; massive;
friable; few fine distinct mottles of strong brown (7.5YR
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5/6) between 42 and 48 inches; estimated 5 percent
ﬁr?’vel by volume; strong effervescence; moderately al-
aline,

The solum is 24 to 40 inches thick. The silty material in
the upper part is 20 to 30 inches thick. The Ap horizon is 6
to 10 inches thick and is dark grayish brown or very dark
grayish brown. The B horizon is 18 to 30 inches thick. The
upper part is silt loam or silty clay loam, and the lower part
is clay loam or loam. The IIC horizon is loam that is 5 to 15
percent gravel by volume. The B horizon is neutral to mildly
a{ﬁaiine. The C horizon is mildly alkaline or moderately
alkaline.

Waymor soils are near Kewaunee, Manawa, and Poygan
soils. They have less clay in the B horizon than Kewaunee
soi{s."’l‘hey are better drained than Manawa and Poygan
SO118.

WbA—Waymor silt loam, 0 to 2 percent slopes. This
nearly level soil is on broad glacial till plains. Areas
are irregularly shaped and range in size from 3 to more
than 25 acres. This soil has a thicker surface layer than
is representative for the series.

Included with this soil in mapping are small areas
of Hebron, Kewaunee, Manawa, and Poygan soils.
Many areas of the wet Manawa and Poygan soils and
some areas of the sandy Hebron soils are identified by
spot symbols on the soil map. Also included in mapping
are small sloping areas and some areas where the sub-
soil and substratum of this Waymor soil have more
clay than is typical of the series.

This soil is well suited to all crops commonly grown
in the county. It is also well suited to pasture and
woodland. Most areas are used for crops. Some are used
for pasture and woodland. Capability unit I-4; wood-
land group lol; wildlife group 1.

WbB—Waymor silt loam, 2 to 6 percent slopes. This
gently sloping soil is on broad glacial till plains. Areas
are irregularly shaped and range in size from 38 to
more than 120 acres. This soil has the profile de-
scribed as representative of the series.

Included with this soil in mapping are small areas
of Hebron, Kewaunee, and Poygan soils. Many areas
of the wet Manawa and Poygan soils and some areas
of the sandy Hebron soils are identified by spot sym-
bols on the soil map. Also included in mapping are
small nearly level and sloping areas and areas where
the subsoil of this Waymor soil has more clay than is
typical of the series.

The hazard of erosion is slight. Reducing runoff and
increasing the organic-matter content help to control
erosion and improve tilth.

This soil is moderately well suited to all the crops
commonly grown in the county. It is well suited to
pasture and woodland. Most of the acreage is used for
crops. Some is used for pasture and woodland. Capa-
bility unit Ile-1; woodland group 1o1; wildlife group 1.

WbC2—Waymor silt loam, 4 to 12 percent slopes,
eroded. This gently sloping and sloping soil is on
breaks on glacial till plains. Areas are irregularly
shaped and range in size from 8 to more than 20 acres.
This soil has a profile similar to the one described as
representative of the series, but one-third to two-
thirds of the original surface layer has been removed
by erosion. Some of the subsoil is mixed in the plow
layer.

Included with this soil in mapping are small areas
of Hebron and Kewaunee soils. Also included are small
moderately steep areas, small severely eroded areas,

and areas where the subsoil and substratum of this
Waymor soil have a higher clay content than is typical
of the series.

The hazard of erosion is moderate. Reducing runoff
and increasing the organic-matter content help to re-
duce the risk of further erosion and improve tilth.

If well managed, this soil is suited to all crops com-
monly grown in the county. It is well suited to pasture
and woodland. Most of the acreage is used for crops.
Some is used for pasture and woodland. Capability
unit IITe-1; woodland group lol; wildlife group 1.

Willette Series

The Willette series consists of very poorly drained,
nearly level soils formed in herbaceous organic mate-
rial underlain by clayey sediments. These soils are in
old glacial lake basins and depressions. The natural
vegetation was marsh grasses, sedges, and cattails; elm
and ash; and some white cedar and tamarack.

In a representative profile the organic layers are
black and very dark gray muck about 24 inches thick.
The next layer is olive gray sedimentary peat about 5
inches thick. The underlying mineral soil to a depth of
about 60 inches is grayish brown, firm light silty clay.

Permeability is moderately rapid in the organic
layers and slow in the clayey layer. Available water
capacity is very high. Organic matter content is also
very high. Natural fertility is low. The -root zone is
limited by the water table, which is at or near the
surface.

Most of the acreage is used for woodland. Some is
used for crops and pasture.

Representative profile of Willette muck, slopes of 0
to 2 percent, in a cultivated area, 700 feet south and
30 feet west of the northweast corner of sec. 15, T.
15 N,, R.22 E.

0al—0 to 6 inches; black (10YR 2/1 broken face and rubbed)
sapric material; moderate fine subangular blocky struc-
ture; friable; many roots; neutral; abrupt smooth
boundary.

Oa2—6 to 18 inches; black (10YR 2/1 broken face and
rubbed) sapric material; moderate coarse subangular
blocky structure; friable; many roots; neutral; clear
smooth boundary.

0a3—18 to 24 inches; very dark gray (10YR 3/1 broken
face and rubbed) sapric material; weak very thick platy
structure parting to moderate coarse subangular blocky;
friable; common roots; neutral; abrupt smooth bound-

ary.

Lco—24 to 29 inches; olive gray (5Y 5/2) coprogenous ma-
terial; few fine distinct olive (5Y 5/4) mottles and few
fine prominent light olive brown (2.5Y 5/4) mottles;
massive; friable; slightly plastic; mildly alkaline; clear
smooth boundary.

IICg—29 to 60 inches; grayish brown (2.5Y 5/2) light silty
clay; common medium distinct light olive brown (2.5Y
5/4) mottles; massive; firm; strong effervescence; mod-
erately alkaline.

The organic material ranges for 16 to 50 inches in thick-
ness. It is 1 to 50 percent fiber, but is less than 5 percent
after rubbing. The Lco horizon, if it occurs, is less than 6
inches thick. The IICg horizon 1s silty clay loam, silty clay,
heavy clay loam, or clay. The organic material is slightly
acid to mildly alkaline. The underlying mineral soil is mildly
alkaline or moderately alkaline.

Willette soils are similar to Adrian, Houghton, and Palms
soils. They have more clay in the underlying mineral material
than Adrian and Palms soils. They differ from Houghton
soil in having underlying clayey material within 51 inches
of the surface.
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We—Willette muck. This nearly level soil is in drain-
age basins and depressions. Areas are irregularly
shaped and range in size from 3 to more than 100
acres. Slopes are 0 to 2 percent.

Included with this soil in mapping are small areas
of Adrian, Boots, Houghton, Palms, and Poygan soils.
Also included are small gently sloping areas.

Wetness is the major limitation of this soil. If the
soil is drained and cultivated, however, the hazard of
soil blowing is slight and the soil is subject to sub-
sidence and burning.

If adequately drained, this soil is suited to most
crops commonly grown in the county. Most of the
acreage is used for woodland, but some is drained
and used for crops and pasture. Capability unit IITw-8;
woodland group 3w3 ; wildlife group 8.

Yahara Series

The Yahara series consists of somewhat poorly
drained, nearly level and gently sloping soils that are
underlain by lacustrine silt, very fine sand, and loam.
These soils are in old glacial lake basins. The native
vegetation was a deciduous forest of mainly soft ma-
ple, ash, elm, and red oak.

In a representative profile the surface layer is black
very fine sandy loam about 7 inches thick. The subsoil
is friable very fine sandy loam about 7 inches thick. It
is brown in the upper part and yellowish brown in the
lower part. It is mottled throughout. The substratum
to a depth of 60 inches is light yellowish brown, strati-
fied, very friable silt and very fine sand over brown,
friable heavy loam.

Permeability is moderate. Available water capacity
is high. Organic-matter content also is high. Natural
fertility is medium. The root zone is limited by sat-
urated soil during wet periods of the growing season.

Most of the acreage is used for crops. Some is used
for pasture and woodland.

Representative profile of Yahara very fine sandy
loam, 0 to 3 percent slopes, in a wooded area, 1,900
feet west and 1,100 feet south of the northeast corner
of sec.4, T.16 N, R. 23 E.

A1—0 to 7 inches; black (10YR 2/1) very fine sandy loam;
moderate medium granular structure; friable; common
roots; mildly alkaline; gradual smooth boundary.

B21—7 to 10 inches; brown (10YR 4/3) very fine sandy
loam; many fine faint grayish brown (10YR 5/2) mot-
tles and few fine prominent yellowish brown (10YR 5/6)
mottles; weak fine subangular blocky structure; friable;
many black (10YR 2/1) worm casts; common roots;
mildly alkaline; clear wavy boundary.

B22—10 to 14 inches; yellowish brown (10YR 5/4) very fine
sandy loam; few medium distinct brownish yellow
(10YR 6/6) mottles and common fine distinct grayish
brown (10YR 5/2) mottles; weak medium subangular
blocky structure; friable; common roots; slight effer-
vescence; mildly alkaline; clear wavy boundary.

Cl1—14 to 54 inches; light yellowish brown (10YR 6/4)
stratified silt and very fine sand; few fine distinect
brownish yellow (10YR 6/6) mottles; massive; very
friable; strong effervescence; moderately alkaline;
abrupt wavy boundary.

C2—54 to 60 inches; brown (7.5YR 5/4) heavy loam; com-
mon medium distinct reddish yellow (7.5YR 6/6) mot-
tles, common medium prominent light gray (5Y 6/1)
mottles, and few medium prominent pale olive (5Y 6/3)
mottles; massive; friable; violent effervescence; mod-
erately alkaline.

The solum ranges from 12 to 30 inches in thickness. The
Al or Ap horizon is 7 to 11 inches thick. It is black, very
dark brown, very dark gray, or very dark grayish brown.
It is generally very fine sandy loam, but in places is loam
or silt loam. The B horizon is 7 to 19 inches thick. It is very
fine sandy loam, loam, or silt loam. The C horizon is strati-
fied silt and very fine sand and in places has very fine sandy
loam. The B horizon ranges from slightly acid to mildly
la'lkaline. The C horizon is mildly alkaline or moderately alka-
e,

Yahara soils in this survey area have a thinner solum and
are shallower over free carbonates than is defined as the
range for the series, but these differences do not alter use
or management.

Yahara soils are similar to Colwood, Kibbie, and Sisson
soils. They have less clay in the B horizon than Sisson soils
and are not so well drained as those soils. They are better
drained and have less clay in the B horizon than Colwood
soils. They have less clay in the B horizon than Kibbie soils.

YhA—Yahara very fine sandy loam, 0 to 3 percent
slopes. This nearly level and gently sloping soil is in
old glacial lake basins. Areas are irregularly shaped
and range in size from 3 to more than 80 acres.

Included with this soil in mapping are small areas
of Colwood, Hebron, Kibbie, and Sisson soils. Also in-
cluded are some areas where strata of clay or clay
loam are below a depth of 40 inches and some small
well drained or poorly drained areas.

This soil dries slowly in spring and after periods of
heavy rainfall, and ponding occurs in places. The soil
is difficult to drain because the silt and very fine sand
in the substratum tend to flow easily and fill tile lines.

If adequately drained, this soil is moderately well
suited to most crops grown in the county. It is suited
to pasture and woodland. Most of the acreage is used
for crops, but some is used for pasture and woodland.
Capability unit IIw-4; woodland group 1o2; wildlife
group 6.

Zurich Series

The Zurich series consists of well drained and mod-
erately well drained, nearly level and gently sloping
soils formed in silty sediments and stratified silt and
very fine sand. These soils are in lacustrine basins and
on outwash plains. The native vegetation was deciduous
forest and some white pine.

In a representative profile the surface layer is dark
grayish brown silt loam about 9 inches thick. The sub-
soil is about 15 inches thick. The upper 13 inches is
mainly dark yellowish brown, firm silty clay loam, and
the lower 2 inches is pale brown, stratified, friable silt
and very fine sand. The substratum to a depth of 60
inches is pale brown, stratified silt and very fine sand.

Permeability is moderate, and available water ca-
pacity is high. Organic-matter content is moderate,
and natural fertility is medium.

Most of the acreage is used for crops. Some is used
for pasture and woodland.

Representative profile of Zurich silt loam, 0 to 2
percent slopes, in a cultivated field, 1,300 feet west and
400 feet north of the southeast corner of sec. 31, T.
14 N, R. 21 E.

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) silt
}oam; weak medium subangular blocky structure part-
ing to moderate medium granular; friable; neutral;
abrupt smooth boundary.

B1—9 to 11 inches; yellowish brown (10YR 5/4) heavy silt
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loam; moderate medium subangular blocky structure;
friable; neutral; clear wavy boundary. .

B2t—11 to 22 inches; dark yellowish brown (10YR 4/4) silty
clay loam; strong fine subangular blocky structure;
firm; thin clay films on faces of most peds; neutral;
clear wavy boundary. .

IIB3—22 to 24 inches; pale brown (10YR 6/3) stratified silt
and very fine sand; few fine faint light gray (10YR 7/2)
mottles and common fine prominent brownish yellow
(10YR 6/6) mottles; weak medium subangular blocky
structure; friable; strong effervescence; mildly alka-
line; abrupt wavy boundary.

IIC—24 to 60 inches; pale brown (10YR 6/3) stratified silt
and very fine sand; few medium prominent brownish
vellow (10YR 6/6) mottles; massive; very friable; slight
effervescence; mildly alkaline.

The solum ranges from 20 to 40 inches in thickness. The
Ap horizon is 6 to 10 inches thick. It is very dark gray, very
dark grayish brown, or dark grayish brown. The B horizon
ranges from 10 to 30 inches in thickness. It is silt loam or
silty clay loam in the upper part and loam or stratified silt
and very fine sand in the lower part. The IIC horizon is
stratified silt and very fine sand, and it has strata of silt
loam or loam in places. The B horizon is slightly acid to
mildly alkaline.

Zurich soils are similar to Sisson and Saylesville soils.
They have less sand in the B horizon than Sisson soils and
less clay in the B horizon than Saylesville soils.

ZuA—Zurich silt loam, 0 to 2 percent slopes. This
nearly level soil is on old glacial lake plains. Areas are
irregularly shaped and range in size from 8 to more
than 20 acres. This soil has the profile described as
representative of the series.

Included with this soil in mapping are small areas
of Kibbie, Saylesville, and Sisson soils. Also included
are small gently sloping areas.

This soil has no major limitations for crops. It is
well suited to all crops commonly grown in the county.
It is also well suited to pasture and woodland. Most
of the acreage is used for crops, but some is used for
pasture and woodland. Capability unit I-3; woodland
group lol; wildlife group 1.

ZuB—Zurich silt loam, 2 to 6 percent slopes. This
gently sloping soil is on old glacial lake plains. Areas
are irregularly shaped and range in size from 3 to
more than 20 acres. This soil is about 2 inches thinner
than the soil described as representative of the series.

Included with this soil in mapping are small areas
of Kibbie and Saylesville soils. Also included are small
nearly level and sloping areas.

The hazard of erosion is slight. Reducing runoff
helps to reduce erosion.

This soil is moderately well suited to all crops com-
monly grown in the county. It is well suited to pasture
and woodland. Most of the acreage is used for crops.
Capability unit Ile-1; woodland group lol; wildlife
group 1.

Use and Management of the Soils

The following pages define general principles of
management that apply to all soils used for farming
in Sheboygan County. They explain the system of
capability classification and list estimated yields per
acre of the principal crops under a high level of man-
agement. Also on the pages that follow is information
on woodland, wildlife habitat, and engineering and on

selected uses of soils to be considered in planning
recreational facilities.

Crops and Pasture

The crops commonly grown in the survey area are
corn, oats, hay, forage crops, and such specialty crops
as sweet corn and peas. In addition, a fairly large
acreage is used for pasture.

The soils of Sheboygan County vary in their suit-
ability for specific crops, and they require widely dif-
ferent management. Some management is needed for
nearly all the soils. The following paragraphs define
the management needed for maintaining fertility,
providing drainage, controlling erosion, and renovat-
ing pastures. Specific management is suggested in the

- descriptions of capability units. Technical assistance

in planning and applying management suitable for the
soils on a particular farm can be obtained from a local
representative of the Soil Conservation Service or the
Extension Service.

Maintaining fertility.—Fertility can be maintained
or increased by the use of a cropping system that pro-
vides for regular additions of organic matter and
commercial fertilizer to the soils. Organic matter can
be supplied by crop residue, green manure crops, or
barnyard manure. Controlling erosion also helps to
maintain fertility.

The organic-matter content of the soils in Sheboygan
County ranges from less than 1 percent to more than
20 percent. Well decomposed organic matter, or humus,
greatly affects the ability of a soil to hold fertility
elements. The organic-matter content also influences
the infiltration rate, tilth, and available water capacity
of the surface layer. Suggested rates of application
for many of the newer herbicides are based on the
organic-matter content of the surface layer. Crop
damage and weeds result where the rates have not
been followed.

The general level of organic matter is listed for each
soil series in the section “Descriptions of the Soils.”
A rating of very low indicates an organic-matter con-
tent of less than 0.5 percent; low, 0.5 to 1.0 percent;
moderately low, 1.0 to 2.0 percent; medium, 2.0 to 4.0
percent; high, 4.0 to 8.0 percent; and very high,
greater than 8.0 percent.

The amount and kind of commercial fertilizer to
apply depends on the supply of plant nutrients in the
soil, the ability of the soil to hold nutrients, the avail-
able water capacity, the kinds of crops to be grown,
and the crop rotation. Where the need for lime and
fertilizer is indicated in the suggestions for manage-
ment, the amount of lime and the kind and amount
of fertilizer to apply should be determined by soil
tests. Indirect benefits from higher levels of soil
fertility include the production of more plant litter
and organic matter, which reduce the risk of erosion
and promote good soil tilth.

Any given field may contain several soils that differ
in reaction. Generally, the deep, well drained, perme-
able soils, such as those of the St. Charles series, re-
quire the heaviest applications of lime. Shallow soils,
such as those of the Casco or Hochheim series, require
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lesser amounts. Poorly drained soils, such as those of
the Pella series, generally require little or no lime.

Available water capacity is important in determining
levels of fertilization and population of plants where
no irrigation is planned. As an example, assuming
that alfalfa and corn require 0.30 inch of water per
day during their peak use period, the number of days
that a given soil supports these crops without rainfall
can be determined. Soils that have a high available
water capacity (between 9 and 12 inches) support
these crops for 30 to 40 days without rainfall if the
moisture content of the soils is at field capacity at the
start of this period. In contrast, soils that have a low
available water capacity (between 3 and 6 inches)
support these crops for only 10 to 20 days without
rainfall under similar conditions. A high level of
fertilization is generally not justified on soils that
have very low or low available water capacity because
crop growth is limited by the available water capacity.
In addition, these soils are coarse textured or have a
thin solum. Excessive nitrate fertilizer added to these
soils can be quickly leached from the soil and can
contaminate surface or ground water.

Ratings of available water capacity to a depth of
5 feet or to bedrock-are given in the capability unit
descriptions and in the section ‘“Descriptions of the
Soils.” These ratings are defined in the Glossary.

Providing drainage.—Drainage can be improved in
most of the wet soils in the county if there are suitable
outlets. Surface drains, tile drains, open ditch drains,
or a combination of these are used. Diversions can be
used in places to protect soils from runoff from ad-
jacent areas. Soils on flood plains require protection
from flooding.

Barry, Kendall, Manawa, Pella, Poygan, and other
soils respond well to both surface and tile drainage.
Colwood, Granby, Kibbie, Yahara, and other soils
generally are not suited to tile drainage unless the
entry of silt and fine sand into the tile lines is pre-
vented. These soils respond well to surface and open
ditch drainage. The organic Adrian and Edwards soils
generally are not suited to tile drainage because Adrian
soils contain loose sand and Edwards soils have slow
permeability. Both soils respond well to open ditch
drainage. The organic Houghton, Muskego, Palms,
and Willette soils respond well to both tile and open
ditch drainage.

Several hazards result when organic soils are
drained. One is subsidence, or the loss of surface eleva-
tion. This loss is approximately 14 to 1 inch per year
in Wisconsin. The subsidence potential is high in
Adrian, Edwards, Palms, and Willette soils and very
high in Boots, Houghton, and Muskego soils. Subsid-
ence is attributed mainly to four factors: loss of
ground water buoyancy, consolidation, compaction, and
biochemical activity. Elevation loss from the first three
factors, which is termed initial subsidence, normally
occurs about 3 years after the lowering of the water
table. Initial subsidence typically results in a reduction
by about one-half of the thickness of the organic
material above the water table. After initial subsidence,
shrinkage continues at a fairly uniform rate because
of biochemical oxidation of the organic material. This

shrinkage, which is termed continued subsidence, goes
on until mineral material or the water table is reached.
The rate of continued subsidence depends upon the
height of the water table. Subsidence can be stopped
by maintaining the water level at the surface. It can
be slowed by maintaining the water level as high as
possible for the intended land use.

Controlling erosion.—Many of the soils in the county
are moderately eroded. Examples are Hochheim silt
loam and Kewaunee silty clay loam. Most of the soil
loss is the result of sheet and rill erosion, although
some gullying also occurs.

Terracing, grassed waterways, stripcropping (fig.
6), contour tillage, sod crops or cover crops in rotations,
and mulching with crop residue help to control erosion.

Also effective in controlling erosion is minimum
tillage. On soils used for row crops, this practice re-
duces the risk of erosion to a minimum. In the latest
refinement of minimum tillage, a minimum area of soil
is disturbed. Special no-till planters knives open the
seedbed, place the seed and starter fertilizer, close the
seedbed, and apply a herbicide all in one operation.
The use of the proper kind and amount of herbicide
is very important in minimum tillage. If not controlled
by the herbicide, weeds must be controlled by cultiva-
tion, thus reducing the effectiveness of the original
minimum tillage operation.

Some soils in the county are subject to soil blowing.
Soil blowing is especially evident in well drained
sandy soils, such as Boyer and Oakville soils. It is also
evident in drained areas of organic soils, such as
Houghton soils, and wet sandy soils, such as Granby
soils. Stripcropping at right angles to the direction
of prevailing winds, stubble mulching, leaving crop
residue on the surface, growing cover crops or meadow
crops, establishing shelterbelts, and controlling drain-
age in organic soils and wet sandy soils help to control
soil blowing. Many of these practices also help to catch
snow and add moisture to the soil.

Renovating pastures.—Renovation is needed on most
upland pastures on well drained soils assigned to
capability classes II, III, IV, and VI. A good seedbed
should be prepared and seeded with a suitable mixture
of grasses and legumes. Examples of suitable mixtures
for seeding are alfalfa mixed with bromegrass or birds-
foot trefoil mixed with bromegrass.

Large amounts of phosphorus and potassium are
needed at the time of seeding. Nitrogen should be
applied as a topdressing, especially if grasses are
dominant in the pasture. Annual applications of ferti-
lizer or renovation of permanent pasture every 5
years helps to maintain good quality forage. Rotation
of grazing protects and extends the life of the forage
plants.

In Sheboygan County the soils assigned to capability
class V have a high water table and are subject to flood-
ing or seepage or are stony. Tillage is not practical, and
renovation is not feasible. These soils are generally in
pastures of Kentucky bluegrass, reed canarygrass, or
bromegrass. These pastures should be grazed only in
dry periods; hummocks, which hinder surface drain-
agi, form if the pastures are grazed when the soil is
wet., :
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Figure 6.—Stripcropping on gently sloping Hochheim soils.

Pastures on soils assigned to capability class VI are
difficult to renovate, and those assigned to class VII are
not suitable for renovation. Where tillage is not
practical, the soils are generally in native vegetation.
Controlled grazing and the addition of commercial
fertilizer help to maintain plant cover.

Capability grouping

Capability grouping shows, in a general way, the
suitability of soils for most kinds of field crops (28).
The groups are made according to the limitations of
the soils when used for field crops, the risk of damage
when they are used, and the way they respond to treat-
ment. The grouping does not take into account major
and generally expensive landforming that would
change slope, depth, or other characteristics of the
soils; does not take into consideration possible but
unlikely major reclamation projects; and does not
apply to rice, cranberries, horticultural crops, or other
crops requiring special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when
used for other purposes, but this classification is not
a substitute for interpretations designed to show
suitability and limitations of groups of soils for forest
trees or engineering.

In the capability system, all kinds of soil are grouped
at three levels: the capability class, the subclass, and
the unit. These levels are described in the following
paragraphs.

CAPABILITY CLASSES, the broadest groups, are desig-
nated by Roman numerals I through VIII. The num-
erals indicate progressively greater limitations and
narrower choices for practical use, defined as follows:

Class I soils have few limitations that restrict
their use.

Class I soils have moderate limitations that re-
duce, the choice of plants or that require moder-
ate conservation practices.

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

Class IV soils have very severe limitations that
reduce the choice of plants, require very care-
ful management, or both.

Class V soils are not likely to erode, but have other
limitations, impractical to remove, that limit
ic'}}eir use largely to pasture, woodland, or wild-
ife.

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

Class VII soils have very severe limitations that
make them unsuitable for cultivation and that
restrict their use largely to pasture, woodland,
or wildlife.

Class VIII soils and landforms have limitations
that preclude their use for commercial crop
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production and restrict their use to recreation,
wildlife, or water supply or to esthetic purposes.

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

In class I there are no subclasses because the soils
of this class have few limitations. Class V can con-
tain, at the most, only the subclasses indicated by w,
8, and ¢ because the soils in class V are subject to
little or no erosion, though they have other limitations
that restrict their use largely to pasture, woodland,
wildlife, or recreation.

CAPABILITY UNITS are soil groups within the sub-
clagses. The soils in one capability unit are enough
alike to be suited to the same crops and pasture
plants, to require similar management, and to have
similar productivity and other responses to manage-
ment. Thus, the capability unit is a convenient group-
ing for making many statements about management
of soils. Capability units are generally designated by
adding an Arabic numeral to the subclass symbol, for
example, Ile-6 or IIle-1. Thus, in one symbol, the
Roman numeral designates the capability class, or
degree of limitation; the small letter indicates the
subclass, or kind of limitation, as defined in the fore-
going paragraph; and the Arabic numeral specifically
identifies the capability unit within each subclass.

Management by capability units

On the following pages, the capability units in She-
boygan County are described and suggestions for use
and management of the soils in each unit are given.
The capability units are not numbered consecutively,
because not all of the units used in Wisconsin are in
this county. To find the names of all the €oils in any
given capability unit, refer to the Guide to Mapping
Units at the back of this survey.

CAPABILITY UNIT I-2

Juneau silt loam, 0 to 8 percent slopes, is the only
goil in this unit. It is nearly level and gently sloping
and well drained or moderately well drained. Permea-
bility is moderate, and available water capacity is very
high. Natural fertility is high. Runoff is slow, and the
hazard of erosion is slight. The soil is subject to
occasional overflow of short duration.

This soil is well suited to corn, soybeans, small
grain, legumes, and vegetables and can be used inten-
sively for these crops. It can support a large population
of plants. It is also well suited to pasture. Response to
fertilization is good. If the soil is protected from over-
flow and adequately fertilized and minimum tillage is
used to return the crop residue, row crops can be

grown year after year without deterioration of soil
tilth or serious decrease in organic-matter content.

CAPABILITY UNIT I-3

This unit consists of nearly level, well drained and
moderately well drained silty soils. These soils are
moderately permeable. Available water capacity is
high. Natural fertility is medium or high. Runoff is
slow, and the hazard of erosion is slight. In some
areas the soils are saturated at a depth of 3 to 5 feet
during wet periods. These soils are easily worked and
have few limitations.

These soils are well suited to corn, soybeans, small
grain, legumes, and vegetables and can be used inten-
gively for these crops. They can support a large popu-
lation of plants. They are also well suited to pasture.
Response to fertilization is good. If these soils are
properly fertilized and minimum tillage is used to
return the crop residue, row crops can be grown year
after year without deterioration of soil tilth or seriouis
decrease in organic-matter content.

CAPABILITY UNIT I-4

This unit consists of nearly level, well drained silty
or loamy soils. These soils are moderately permeable.
Available water capacity is moderate or high. Natural
fertility is medium. Runoff is slow, and the hazard of
erosion ig slight. These soils are easily worked and
have few limitations.

These soils are well suited to corn, soybeans, small
grain, legumes, and vegetables and can be used inten-
sively for these crops. They can support a large popula-
tion of plants. They are also well suited to pasture.
Response to fertilization is generally good, but the soils
that have moderate available water capacity do not
respond so well as the other soils. If these soils are
properly fertilized and minimum tillage is used to
return the crop residue, row crops can be grown year
after year without deterioration of soil tilth or serious
decrease in organic-matter content.

CAPABILITY UNIT Ile-1

This unit consists of nearly level and gently sloping,
well drained and moderately well drained silty and
loamy soils. These soils are moderately permeable.
Available water capacity is low, moderate, or high.
Natural fertility is medium to high.

In some areas these soils are saturated at a depth
of 8 to 5 feet during wet periods. In most areas they
are subject to only slight erosion, but in some culti-
vated areas they have lost as much as 4 inches of the
original surface layer. Crop rotations, contour farming,
stripcropping, diversions, terraces, minimum tillage,
and good management of residue help to control ero-
sion and maintain good tilth. These soils are easily
worked if they are not eroded.

If well managed, these soils are moderately well
suited to corn, soybeans, small grain, legumes, and
vegetables. They are well suited to pasture. These soils
can support a large population of plants. Response to
heavy applications of fertilizer is good; but the soils
that have low available water capacity do not respond
so well as the other soils,
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CAPABILITY UNIT Ile-2

Fox silt loam, 2 to 6 percent slopzs, is the only soil
in this unit. It is well drained. It is moderately permea-
ble in the subsoil and very rapidly permeable in the
substratum. Available water capacity is moderate. Nat-
ural fertility is medium.

This soil is not saturated long enough for the excess
water to adversely affect plant growth. The root zone
is generally limited by gravel and sand. In most areas
the soil is subject to only slight erosion, but in some
areas it has lost as much as 4 inches of the original sur-
face layer. Crop rotations, contour stripcropping, diver-
sions, terraces, minimum tillage, and good management
of residue help to control erosion and maintain tilth,
This soil is easily worked if it is not eroded.

If well managed, this soil is moderately well suited to
corn, soybeans, small grain, legumes, and vegetables.
It is well suited to pasture.

CAPABILITY UNIT Ile-6

This unit consists of gently sloping, well drained and
moderately well drained silty and loamy soils. These
soils are moderately slowly permeable. Available water
capacity is moderate or high. Natural fertility is me-
dium.

In some areas these soils are saturated at a depth of
3 to 5 feet during wet periods. They are subject to slight
or moderate erosion. In some cultivated areas they have
lost as much as 6 inches of the original surface layer
through erosion. Rainwater does not readily enter the
soils that have a clayey subsoil, and the surface layer
is easily eroded. Tilth is poor where erosion has re-
moved the surface layer and exposed the subsoil. These
soils dry slowly in spring and are ponded in low spots
after heavy rainfall. Crop rotations, contour stripcrop-
ping, diversions, surface drainage, terraces, minimum
tillage, and good management of residue help to control
erosion, remove excess water, and maintain good tilth.
These soils are easily worked if they are not eroded.

If well managed, these soils are moderately well
suited to corn, soybeans, small grain, legumes, and veg-
etables. They are well suited to pasture.

CAPABILITY UNIT Ile-7

Hebron sandy loam, sandy subsoil variant, 2 to 6 per-
cent slopes, is the only soil in this unit. It is well
drained and moderately well drained. It is moderately
rapidly permeable in the upper part and moderately
slowly permeable in the lower part of the clayey sub-
soil and in the substratum. Available water capacity is
moderate. Natural fertility is low.

In some areas this soil is saturated at a depth of 3
to 5 feet during wet periods. This soil is subject to only
slight erosion and soil blowing, but in some cropped
areas it has lost as much as 4 inches of the original
surface layer. Because of the clayey subsoil, rainwater
does not readily pass through the soil. The soil dries
slowly in spring and is ponded in low spots after heavy
rainfall. Crop rotations, contour stripcropping, wx.nd-
breaks, diversions, surface drainage, terraces, mini-
mum tillage, and good management of residue help to
control erosion and soil blowing, remove excess water,
and maintain good tilth. The soil is easily worked if it
is not eroded.

If well managed, this soil is moderately well suited
to eorn, soybeans, small grain, legumes, and vegetables.
It is well suited to pasture.

CAPABILITY UNT Hw-1

This unit consists of nearly level, poorly drained and
very poorly drained silty and loamy soils. These soils
are moderately permeable or slowly permeable. Avail-
able water capacity is moderate, high, or very high.

Unless these soils are drained, ground water is at or
near the surface throughout the year. The soils receive
runoff from adjoining areas and are subject to overflow
and ponding unless protected. Tile drains and deep
ditches can be used to lower the water table if suitable
outlets are available. If tile drains are installed in the
soils that are underlain by stratified coarse silt and very
fine sand, precautions must be taken to prevent loose
sand from entering and clogging the tile lines.

If drained and protected from flooding, these soils
are moderately well suited to corn, soybeans, small
grain, legumes, and certain vegetables. They can sup-
port a large population of plants. Response to heavy
applications of fertilizer is good. If the soils are prop-
erly fertilized and minimum tillage is used to return
the crop residue, row crops can be grown year after
year without deterioration of soil tilth or serious de-
crease in organic-matter content. Undrained areas are
suited to pasture or wetland wildlife habitat.

CAPABILITY UNIT Iw-2

This unit consists of nearly level and gently sloping,
somewhat poorly drained silty and loamy soils. These
soils are moderately permeable, moderately slowly per-
meable, or slowly permeable. Available water capacity
Ls_ r}rlloderate or high. Natural fertility is medium or

igh.

Unless drained, these soils are saturated at a depth
of 1 foot to 3 feet during wet periods. They receive run-
off from adjoining areas. Some areas are subject to
ponding during wet periods and after heavy rainfall.
Tile drains and deep ditches can be used to remove ex-
cess water if suitable outlets are available. Where tile
drains are installed in the soils that are underlain by
stratified silt and very fine sand, precautions must be
taken to prevent loose silt and sand from entering and
clogging the tile lines. Diversions and grassed water-
ways intercept and safely remove runoff from adjoin-
ing areas. Surface drainage prevents ponding. Culti-
vation at the proper moisture content, minimum till-
age, and good management of residue help to maintain
good tilth.

If drained and protected from flooding, these soils
are moderately well suited to corn, soybeans, small
grain, legumes, and certain vegetables. They can sup-
port a large population of plants. Response to heavy
apolications of fertilizer is good. If the soils are prop-
erly fertilized and minimum tillage is used to return the
crop residue, row crops can be grown year after year
without deterioration of soil tilth or serious decrease
in organic-matter content. Undrained areas are suited
to pasture or wetland wildlife habitat.

CAPABILITY UNIT ITw—4

Yahara very fine sandy loam, 0 to 8 percent slopes,
is the only soil in this unit. It is somewhat poorly
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drained. It is moderately permeable. Available water
capacity is high. Natural fertility is medium.

Unless drained, this soil is saturated at a depth of 1
to 8 feet during wet periods. It dries slowly in spring
and after periods of heavy rainfall. It receives runoff
from adjoining areas. Some areas are subject to pond-
ing during wet periods and after heavy rainfall. Deep
ditches can be used to lower the water table if suitable
outlets are available. Tile drainage is questionable. If
tile drains are installed, precautions must be taken to
prevent loose silt and very fine sand from entering and
clogging the tile lines. Diversions and grassed wgtgr-
ways intercept and safely remove runoff from adjpm-
ing areas. Surface drainage prevents ponding. Cultiva-
tion at the proper moisture content, minimum tillage,
and good management of residue help to maintain good
tilth.

If drained and protected from flooding, this soil is
moderately well suited to corn, soybeans, small grain,
legumes, and certain vegetables. If the soil is properly
fertilized and minimum tillage is used to return the
crop residue, row crops can be grown year after year
without deterioration of soil tilth or serious decrease in
organic-matter content. Undrained areas can be uged
for crops, but wetness often delays planting in spring
and harvesting in fall. Poor seedbed preparation be-
cause of wetness and the shallow root zone caused by
seasonal saturation generally result in crop yields that
are considerably lower than for drained areas. Un-
drained areas are suited to pasture or wetland wildlife
habitat.

CAPABILITY UNIT Hw-5

This unit consists of nearly level and gently sloping,
somewhat poorly drained or poorly drained silty and
loamy soils. These soils are moderately permeable or
moderately rapidly permeable in the subsoil and moder-
ately rapidly permeable, rapidly permeable, or very
rapidly permeable in the substratum. Available water
capacity is low or moderate. Natural fertility is low or
medium.

Unless these soils are drained, they have grour}d
water at or near the surface throughout the year in
some areas and in other areas are saturated at a depth
of 1 foot to 3 feet: during wet periods. The soils receive
runoff from adjoining areas. Some areas are subject
to flooding and ponding during wet periods and after
heavy rainfall. Deep ditches can be used to lower the
water table if suitable outlets are available. Tile drain-
age is questionable, If tile drains are installed, precau-
tions must be taken to prevent loose sand from entering
the tile lines. Diversions and grassed waterways inter-
cept and safely remove runoff from adjoining areas.
Surface drainage prevents ponding. Cultivation at the
proper moisture content, minimum tillage, and good
management of residue help to maintain good tilth. .

If drained and protected from flooding, these soils
are moderately well suited to corn, soybeans,.small
grain, legumes, and certain vegetables. If; the soils are
properly fertilized and minimum tillage is used to re-
turn the crop residue, row crops can be grown year
after year without deterioration of soil tilth or serious
decrease in organic-matter content. Undrained areas of
the somewhat poorly drained soils can be used for crops,

but poor seedbed preparation because of wetness and
the shallow root zone caused by seasonal saturation
generally result in crop yields that are considerably
lower than for drained areas. Undrained areas are
suited to pasture or wetland wildlife habitat.

CAPABILITY UNIT IIw-8

Palms muck is the only soil in this unit. It is a nearly
level, very poorly drained organic soil. It is moderately
rapidly permeable in the muck layer and moderately
permeable in the substratum. Available water capacity
is very high. Natural fertility is low.

Unless this soil is drained, ground water is at or near
the surface throughout the year. The soil receives runoff
from adjoining areas and is subject to ponding and
overflow. Tile drains and deep ditches can be used to
lower the water table if suitable outlets are available.
Diversions and grassed waterways intercept and safely
remove runoff from adjoining areas. Surface drainage
prevents ponding. Where drained, this soil is subject to
soil blowing, burning, and subsidence.

If properly drained and protected from flooding and
soil blowing, this soil is moderately well suited to corn
and certain vegetables. This soil can support a large
population of plants. Response to fertilization is good.
If the soil is properly fertilized and well managed, row
crops can be grown for many years but oxidation and
subsidence eventually destroy the organic layer. Un-
drained areas can be used for pasture, but they are
better suited to wetland wildlife habitat.

CAPABILITY UNIT IIw-11

Bellevue silt loam is the only soil in this unit. It is
nearly level and is well drained and moderately well
drained. It is moderately permeable. Available water
capacity is high. Natural fertility is high.

In some areas this soil is saturated at a depth of 3 to
5 feet during wet periods. The soil receives runoff from
surrounding areas and is subject to occasional flooding
and streambank cutting during wet periods and after
heavy rainfall. Diversions and grassed waterways in-
tercept and safely remove runoff from adjoining areas.
Surface drainage prevents ponding. Cultivation at the
proper moisture content, minimum tillage, and good
management of residue help to maintain good tilth.

If protected from flooding, this soil is moderately
well suited to corn, soybeans, small grain, legumes, and
certain vegetables. It is well suited to pasture. The soil
can support a large population of plants. Response to
heavy applications of fertilizer is good. If the soil is
properly fertilized and minimum tillage is used to re-
turn the crop.residue, row crops can be grown year
after year without deterioration of soil tilth or serious
decrease in organic-matter content.

CAPABILITY UNIT IIw-13

This unit consists of poorly drained silty soils and
well drained and moderately well drained loamy and
sandy alluvial land. The silty soils are moderately
permeable in the upper part and rapidly permeable
and moderately rapidly permeable in the lower part.
Available water capacity is very high. Natural fer-
tility is high. The alluvial land is too variable to be
rated for permeability, available water capacity, or
natural fertility.
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In some areas the soils are saturated at the surface
or at a depth of 1 foot during wet periods. The soils and
the land type receive runoff from surrounding areas
and are subject to flooding and ponding during wet
periods and after heavy rainfall. Diversions and
grassed waterways intercept and safely remove surface
water and prevent ponding. Cultivation at the proper
moisture content, minimum tillage, and management
of residue help to maintain good tilth.

If properly drained and protected from flooding, the
soils and the land type are moderately well suited to
corn and hay. Undrained areas can be used for pasture,
but they are better suited to wetland wildlife habitat.

CAPABILITY UNIT IIs-1

Fox silt loam, 0 to 2 percent slopes, is the only soil in
this unit. It is well drained. It is moderately permeable
in the subsoil and very rapidly permeable in the sub-
stratum. Available water capacity is moderate. Natu-
ral fertility is medium.

This soil is not saturated long enough for the excess
water to adversely affect plant growth. The root zone
is generally limited by gravel and sand. The soil is
slightly droughty. It is not subject to erosion.

If well managed, this soil is moderately well suited
to corn, soybeans, small grain, legumes, and vegetables.
It is well suited to pasture. Response to fertilization is
limited by the moderate available water capacity. If
the soil is properly fertilized and minimum tillage is
used to return the crop residue, row crops can be grown
year after year without deterioration of soil tilth or
serious decrease in organic-matter content.

CAPABILITY UNT IIs-7

This unit consists of nearly level, well drained and
moderately well drained silty and loamy soils. These
soils are moderately permeable, moderately rapidly per-
meable, or moderately slowly permeable in the upper
part and moderately slowly permeable in the sub-
stratum. Available water capacity is moderate or high.
Natural fertility is medium or low.

In some areas these soils are saturated at a depth of
8 to 5 feet during wet periods. Rainwater does not read-
ily pass through the soils that have a clayey subsoil.
The soils dry slowly in spring and are ponded in low
spots after heavy rainfall. They are not subject to
erosion.

If well managed, these soils are moderately well
suited to corn, soybeans, small grain, legumes, and
vegetables. They are well suited to pasture. The soils
that have moderate available water capacity do not
respond to fertilization so well as the other soils. If the
soils are properly fertilized and minimum tillage is
used to return the crop residue, row crops can be grown
vear after year without deterioration of soil tilth or
serious decrease in organic-matter content.

CAPABILITY UNIT Ille-1

This unit consists of nearly level to sloping, well
drained silty and loamy soils. These soils are mostly
moderately permeable or moderately rapidly permea-
ble. The soils underlain by stratified grave! and sand
are very rapidly permeable in the substratum. Avail-
able water capacity is low, moderate, or high. Natural
fertility is low or medium.

These soils are subject to moderate erosion and in
many cropped areas have lost as much as 4 inches of
the original surface layer. Crop rotations, close grow-
ing crops, contour farming, stripcropping, diversions,
terraces, grassed waterways, minimum tillage, and
good management of residue help to control erosion and
maintain good tilth.

If well managed, these soils are suited.to corn, soy-
beans, small grain, and legumes. They are well suited
to pasture., The soils that have low or moderate avail-
able water capacity do not respond to fertilization so
well ag the other soils.

CAPABILITY UNIT Ille-2

Fox silt loam, 6 to 12 percent slopes, eroded, is the
only soil in this unit. It is well drained. It is moderately
permeable in the subsoil and very rapidly permeable in
the substratum. Available water capacity is moderate.
Natural fertility is medium.

This soil is not saturated long enough for the excess
water to adversely affect plant growth. The root zone is
generally limited by gravel and sand. The soil is sub-
ject to moderate erosion and in some areas has lost as
much as 4 inches of the original surface layer. Crop
rotations, close growing crops, contour farming, strip-
cropping, diversions, terraces, grassed waterways, min-
imum tillage, and good management of residue help to
control erosion and maintain good tilth.

If well managed, this soil is suited to corn, soybeans,
small grain, and legumes. It is well suited to pasture.

CAPABILITY UNIT IIle-3

Casco loam, 2 to 6 percent slopes, is the only soil in
this unit. It is well drained. It is moderately permeable
in the subsoil and very rapidly permeable in the sub-
stratum. Available water capacity is low. Natural fer-
tility is low.

This soil is not saturated long enough for the excess
water to adversely affect plant growth. In most areas
it is subject to only slight erosion, but in some culti-
vated areas it has lost as much as 4 inches of the orig-
inal surface layer. Crop rotations, contour farming,
stripcropping, diversions, terraces, grassed waterways,
minimum tillage, and good management of residue help
to control erosion, increase infiltration, and maintain
good tilth, Tillage is limited by gravel in some areas.
The suitability of this soil for crops is limited by the
low available water capacity and the need for heavy
fertilization.

If well managed, this soil is suited to corn, soybeans,
small grain, and hay. It is also suited to pasture.

CAPABILITY UNIT Ille-6

This unit consists of nearly level to sloping silty and
clayey soils. These soils are poorly drained to well
drained. Permeability is moderately slow. Available
water capacity is moderate or high. Natural fertility is
low or medium.

Some areas are saturated at or near the surface. The
soils are generally saturated at a depth of 3 to 5 feet
during wet periods. The soils are subject to moderate
erosion and in some cultivated areas have lost as much
as 6 inches of the original surface layer. Rainwater does
not readily enter the soils that have a clayey subsoil,
and the surface layer is easily eroded. Tilth is poor
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where erosion has removed the surface layer and ex-
posed the subsoil. The soils dry slowly in spring and
after heavy rainfall. Crop rotations, contour stripcrop-
ping, diversions, surface drainage, terraces, minimum
tillage, and good management of residue help to control
erosion, remove excess water, and maintain good tilth.
These soils are easily worked if they are not eroded.

If well managed, these soils are suited to corn, soy-
beans, small grain, legumes, and vegetables. They are
well suited to pasture.

CAPABILITY UNIT Ille-7

Boyer loamy sand, 6 to 12 percent slopes, eroded,
is the only soil in this unit. It is well drained. Permea-
bility is moderately rapid in the subsoil and very rapid
in the substratum. Available water capacity is low.
Natural fertility is low.

This soil is not saturated long enough for the excess
water to adversely affect plant growth. It is subject to
moderate erosion and in some cultivated areas has lost
as much as 6 inches of the original surface layer. The
soil is also subject to soil blowing. Crop rotations,
close growing crops, contour farming, stripcropping,
diversions, terraces, windbreaks, minimum tillage, and
good management of residue help to control erosion
and soil blowing and maintain available water capac-
ity and organic-matter content. The suitability of this
soil for crops is limited by the low available water
capacity and the need for heavy fertilization.

If well managed, this soil is suited to corn, soybeans,
small grain, and hay. It is also suited to pasture.

CAPABILITY UNIT IlIw-8

Willette muck is the only soil in this unit. It is a
nearly level, very poorly drained organic soil. It is
moderately rapidly permeable in the muck layer and
slowly permeable in the substratum. Available water
capacity is very high. Natural fertility is low.

Unless this soil is drained, ground water is at or
near the surface throughout the year. The soil receives
runoff from adjoining areas and is subject to overflow
and ponding. Tile drains and deep ditches can be used
to lower the water table if suitable outlets are available.
Where tile drainage is used, the tile should be placed
in the organic material because of the slow permea-
bility in the clayey substratum. If the tile must be
placed in the clayey substratum, backfilling with porous
material helps the tile to function. Diversions and
grassed waterways intercept and safely remove runoff
from adjoining areas. Surface drains prevent ponding.
Where drained, this soil is subject to soil blowing,
burning, and subsisdence.

If properly drained and protected from flooding and
soil blowing, this soil is well suited ta corn and certain
vegetables. It can support a large population of plants.
Response to fertilization is good. If the soil is properly
fertilized and well managed, row crops can be grown
for many years, but oxidation and subsidence even-
tually destroy the organic layer. Undrained areas can
be used for pasture, but they are better suited to
wetland wildlife habitat.

CAPABILITY UNIT IIIw-9
This unit consists of nearly level, very poorly drained

organic soils. These soils are moderately rapidly per-
meable. Available water capacity is very high. Natural
fertility is low.

Unless these soils are drained, ground water is at
or near the surface throughout the year. The soils
receive runoff from adjoining areas, and some areas
are subject to ponding and overflow. Tile drains and
deep ditches can be used to lower the water table if
suitable outlets are available. Diversions and grassed
waterways intercept and safely remove runoff from
adjoining areas. Surface drainage prevents ponding.
If drained, the soils are subject to soil blowing, burn-
ing, and subsidence. If the water table is lowered
excessively, they are subject to rapid subsidence.

If properly drained and protected from flooding and
soil blowing, these soils are moderately well suited to
corn and certain vegetables. They can support a large
population of plants. Response to fertilization is good.
If the soils are properly fertilized and well managed,
row crops can be grown for many years, but oxidation
and subsidence reduce the thickness of the organic
layer. Undrained areas can be used for pasture, but
they are better suited to wetland wildlife habitat.

CAPABILITY UNIT IIw-12

Bellevue fine sandy loam, sandy subsoil variant, is
the only soil in this unit. It is nearly level and well
drained and moderately well drained. It is moderately
rapidly permeable. Available water capacity 9s moder-
ate. Natural fertility is medium.

In some areas this soil is saturated at a depth of
3 to 5 feet during wet periods. The soil receives runoff
from adjoining areas and is subject to flooding and
streambank cutting during wet periods and after heavy
rains. Diversions and grassed waterways can be used
to intercept and safely remove runoff from adjoining
areas. Surface drainage prevents ponding. Cultivation
at the proper moisture content, minimum tillage, and
%’(1)81(11 management of residue help to maintain good

1 .

If protected from flooding, this soil is moderately
well suited to corn, soybeans, small grain, legumes, and
certain vegetables. It is well suited to pasture. Response
to heavy applications of fertilizer is limited by the
moderate available water capacity. If the soil is prop-
erly fertilized and minimum tillage is used to return
the crop residue, row crops can be grown year after
year without deterioration of soil tilth or serious de-
crease in organic-matter content.

CAPABILITY UNIT IIIs—4

Boyer loamy sand, 2 to 6 percent slopes, is the only
soil in this unit. It is well drained. Permeability is
moderately rapid in the subsoil and very rapid in the
substratum. Available water capacity is low. Natural
fertility is low.

This soil is not saturated long enough for the ex-
cess water to adversely affect plant growth. In most
areas it is subject to only slight erosion, but in some
cultivated areas it has lost as much as 4 inches of the
original surface layer. The soil is also subject to soil
blowing. Crop rotations, close growing crops, contour
farming, stripcropping, diversions, terraces, wind-
breaks, minimum tillage, and good management of
residue help to control arasion and soil blowing and
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maintain available water capacity and organic-matter
content. The suitability of this soil for crops is limited
by the low available water capacity and the need for
heavy fertilization.

If well managed, this soil is suited to corn, soybeans,
small grain, and hay. It is also suited to pasture.

CAPABILITY UNIT IIls-8

Casco loam, 0 to 2 percent slopes, is the only soil in
this unit. It is well drained. It is moderately permeable
in the subsoil and very rapidly permeable in the sub-
stratum. Available water capacity and natural fertility
are low.

This soil is not saturated long enough for the excess
water to adversely affect plant growth. The root zone
is generally limited by gravel and sand. The soil is
subject to slight erosion. Crop rotations, contour farm-
ing, stripcropping, diversions, terraces, grassed water-
ways, minimum tillage, and good management of resi-
due help to control erosion, increase infiltration, and
maintain good tilth. The suitability of this soil for
crops is limited by the low available water capacity
and the expense of heavy fertilization.

If well managed, this soil is suited to corn, soybeans,
small grain, and hay. It is also suited to pasture.

CAPABILITY UNIT IVe-1

This unit consists of moderately steep, well drained
silty and loamy soils. The soils underlain by stratified
gravel and sand are rapidly permeable in the sub-
stratum. The rest are moderately permeable. Available
water capacity is low or moderate. Natural fertility is
low or medium.

These soils are not saturated long enough for the
excess water to adversely affect plant growth. They
are subject to severe erosion and are difficult to till
because of slope and the poor tilth in eroded areas.
In some cultivated areas they have lost as much as
6 inches of the original surface layer through erosion.
Crop rotations, close growing crops, contour farming,
stripcropping, diversions, grassed waterways, mini-
mum tillage, and good management of residue help to
control erosion and maintain good tilth.

These soils are poorly suited to row crops, but if well
managed they are suited to a cropping system of small
grain and legumes and some corn or soybeans. They
are suited to pasture..

CAPABILITY UNIT IVe-3

This unit consists of sloping, well drained and
excessively drained loamy soils. These soils are moder-
ately permeable in the subsoil and very rapidly per-
meable in the substratum or are very rapidly permea-
ble throughout. Available water capacity is low or very
low. Natural fertility is low.

These soils are droughty and are not saturated long
enough for the excess water to adversely affect plant
growth., They are subject to moderate erosion, and in
many cultivated areas they have lost as much as 4
inches of the original surface layer. Crop rotations,
close growing crops, contour farming, stripcropping,
grassed waterways, minimum tillage, and good man-
agement of residue help to control erosion and main-
tain good tilth.

These soils are poorly suited to row crops, but if

well managed, they are suited to a cropping system of
small grain and hay and some corn or soybeans. They
are also suited to pasture.

CAPABILITY UNIT IVe-6

This unit consists of sloping and moderately steep,
well drained silty and clayey soils. Permeability is
moderately slow. Available water capacity is moderate.
Natural fertility is medium.

These soils are not saturated long enough for the
excess water to adversely affect plant growth. They
are subject to moderate or severe erosion, and in some
cultivated areas they have lost as much as 6 inches of
the original surface layer. Rainwater does not readily
enter the soils that have a clayey subsoil, and the
surface layer is easily eroded. Tilth is poor where
erosion has removed the surface layer and exposed
the subsoil. The soils dry slowly in spring and after
rainfall. Crop rotations, contour stripcropping,. diver-
sions, surface drainage, terraces, minimum tillage, and
good management of residue help to control erosion,
remove excess water, and maintain good tilth.

Even if well managed, these soils are poorly suited
to corn, soybeans, small grain, legumes, and vegetables.
They are suited to pasture.

CAPABILITY UNIT IVw-5

This unit consists of nearly level, very poorly drained
and somewhat poorly drained sandy and loamy soils.
Permeability is moderately rapid and rapid. Available
water capacity is low. Natural fertility is low.

Unless these soils are drained, they have ground
water at or near the surface throughout the year in
some areas and in other areas are saturated at a
depth of 1 foot to 3 feet during wet periods. These
soils receive runoff from adjoining areas. Many areas
are subject to flooding and ponding during wet periods
and after heavy rains. Deep ditches can be used to
lower the water table if suitable outlets are available.
Diversions and grassed waterways intercept and safely
remove runoff from adjoining areas. Surface drainage
prevents ponding. If drained, the sandy soils are sub-
ject to soil blowing. If excessively drained, these soils
lose the beneficial effects of free water in the lower
part of the soil.

Controlled drainage, windbreaks, minimum tillage,
and good management of residue help to control soil
blowing and maintain organic-matter content and
available water capacity. Adequate fertilization helps
to control soil blowing by maintaining plant cover.
The suitability of these soils for crops is limited by
the low available water capacity and the need for
heavy fertilization. Pollution of ground water by the
leaching of fertilizer elements, especially nitrates, is a
hazard where the subsoil is sandy.

If adequately drained and well managed, these soils
are suited to row crops, small grain, and hay. Most
areas are too wet to crop unless artificially drained.
Undrained areas are suited to pasture or wetland
wildlife habitat.

CAPABILITY UNIT IVw-7

This unit consists mainly of nearly level, very poorly
drained organic soils. Some of these soils are mapped
with sandy soils. The sandy soils are poorly drained



54 SOIL SURVEY

or well drained and moderately well drained. Permea-
bility is moderately rapid, rapid, or very rapid, but is
slow in the marl and sedimentary peat. Available
water capacity is very high in the organic soils and
low in the sandy soils. Natural fertility is low.

Unless these soils are drained, ground water is at
or near the surface throughout the year in most areas.
The sandy soils are saturated at a depth ranging
from 0 to more than 60 inches during wet periods.
The wet soils receive runoff from adjoining areas and
in some areas are subject to ponding and overflow.
Both deep ditches and tile drains can be used to lower
the water table if suitable outlets are available, If tile
drainage is used in the soils underlain by sand, pre-
cautions must be taken to prevent loose sand from
entering and clogging the tile lines. If it is used in
the soils underlain by marl or sedimentary peat, the
tile should be placed in the organic material because
of the slow permeability in the marl and sedimentary
peat. If the tile must be placed in the marl and sedi-
mentary peat, backfilling with porous material helps
the tile to function. Diversions and grassed waterways
intercept and safely remove runoff from adjoining
areas. Surface drainage prevents ponding.

If drained, these soils are subject to soil blowing,
burning, and subsidence. The sandy soils become
droughty unless drainage is controlled. The well
drained and moderately well drained sandy soils are
droughty and are subject to soil blowing.

If properly drained and protected from flooding
and soil blowing, these soils can be used for corn and
certain vegetables. They can support a large popula-
tion of plants. Response to fertilization is good in the
organic soils. If the soils are properly fertilized and
well managed, row crops can be grown for many
years, but oxidation and subsidence eventually destroy
the organic layer. Undrained areas are suited to pas-
tuxl'oe, but they are better suited to wetland wildlife
habitat.

CAPABILITY UNIT 1Vs-3

Oakville loamy fine sand, 0 to 6 percent slopes, is
the only soil in this unit. It is well drained and
moderately well drained. Permeability is very rapid.
f&vailable water capacity is low. Natural fertility is
ow,

In some areas this soil is saturated at a depth of
3 to 5 feet during wet periods. The soil is subject to
soil blowing and in gently sloping areas is subject
to slight erosion. Close growing crops, stripcropping,
windbreaks, minimum tillage, good management of
regidue, and cover crops help to control soil blowing and
maintain organic-matter content and available water
capacity. Contour farming and contour stripcropping
help to control erosion. Adequate fertilization helps to
control soil blowing and erosion by helping to main-
tain plant cover. The suitability of this soil for crops
is limited by the low available water capacity and the
need for heavy fertilization. Pollution of ground water
by the leaching of fertilizer elements, especially ni-
trates, is a hazard.

This soil is poorly suited to cultivated crops and
pasture. Early spring plantings, before the soil has
a chance to dry, are best. Crops planted later, espe-

cially small seeded crops, are not likely to survive.
The soil is suited to irrigation, but water moves
through it rapidly. If irrigated, the soil is suited to
more intensive cropping.

CAPABILITY UNIT Vw-14

Only Alluvial land, wet, is in this unit. This nearly
level, poorly drained or very poorly drained land is
on flood plains. The meandering stream channels,
oxbows, and sloughs and the frequent flooding limit
the use of this land. These sediments are too variable
to be rated for permeability, natural fertility, and
available water capacity. Unless this land is drained,
ground water is at or near the surface throughout
the year.

This land is unsuited to cultivated crops. Providing
drainage and protection from flooding is generally im-
practical. Many areas are wooded or in unimproved
Ea%t.lélrf. This land is also used for wetland wildlife

abitat.

CAPABILITY UNIT Vw-16

This unit consists of gently sloping to moderately
steep, poorly drained soils. The unit includes sandy,
loamy, clayey, or organic soil material that is very
stony in places. The soils are too variable to be rated
for permeability. Available water capacity is very
high or is not determined because the material is too
variable. Natural fertility is low or medium.

Unless these soils are drained, ground water is at
or near the surface throughout the year. Stones on the
surface and throughout the soil hinder drainage and
cultivation in some areas. Seepage from surrounding
soils keeps these soils wet. Because of the stones in
some areas and the lack of suitable drainage outlets,
drainage is not practical.

These soils are not suited to crops. Some areas are
used for unimproved pasture, woodland, or wetland
wildlife habitat.

CAPABILITY UNIT VIe-1

This unit consists of steep, well drained silty and
loamy soils. The soils underlain by stratified gravel
and sand are very rapidly permeable in the substratum.
The rest are moderately permeable. Available water
capacity is low or moderate. Natural fertility is low
or medium,

These soils are not saturated long enough for the
excess water to adversely affect plant growth. They are
subject to very severe erosion. They are difficult to till
because of slope and the poor tilth in eroded areas.
Pasture and hay fields are difficult to renovate. Con-
trol.led grazing, renovation, and fertilization help to
maintain adequate plant cover and control erosion.

Because of the very severe erosion hazard, these soils
are generally not suited to crops. If well managed, they
are suited to pasture and hay. They are used mostly
for woodland and wildlife habitat.

CAPABILITY UNIT VIe-3
Only the Casco-Rodman complex, 12 to 20 percent

slopes, eroded, is in this unit. These soils are well
drained or excessively drained. They are moderately
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permeable in the subsoil and very rapidly permeable
in the substratum or are very rapidly permeable
throughout. Available water capacity is very low or
low. Natural fertility is low.

These soils are not saturated long enough for the
excess water to adversely affect plant growth. They are
subject to severe erosion. Pasture and hay fields are
difficult to renovate. Controlled grazing, renovation,
and fertilization help to maintain adequate plant cover
and control erosion.

Because of the severe erosion hazard and the low
available water capacity, these soils are generally not
suited to crops. If well managed, they are suited to
hay and pasture, but yields are low. These soils are
used mostly for woodland and wildlife habitat.

CAPABILITY UNIT VIe-6

Kewaunee silt clay, 12 to 20 percent slopes, severely
eroded, is the only soil in. this unit. It is well drained
and moderately well drained. Permeability is moder-
ately slow. Available water capacity is moderate. Nat-
ural fertility is medium.

This soil is not saturated long enough for the ex-
cess water to adversely affect plant growth. It is sub-
ject to very severe erosion. It is difficult to. till because
of slope and poor tilth. The surface layer is clayey be-
cause of severe erosion. Small seeded crops have poor
emergence because of crusting or a rough seedbed.
Pasture and hay fields are difficult to renovate. Con-
trolled grazing, renovation, and fertilization help to
maintain adequate plant cover and control erosion.

Because of the severe erosion hazard, this soil is
generally not suited to hay and pasture. It is used
mostly for woodland and wildlife habitat.

CAPABILITY UNIT VIs-3

QOakville loamy fine sand, 6 to 12 percent slopes, is
the only soil in this unit. It is well drained and moder-
ately well drained. It is very rapidly permeable. Avail-
able water capacity is low. Natural fertilty is low.

This soil is not saturated long enough for the excess
water to adversely affect plant growth. It is subject to
moderate erosion and severe soil blowing. Establish-
ing plant cover is difficult. Early spring plantings for
pasture and hay, before the soil has a chance to dry,
are best. Later plantings are likely to have a poor
survival rate. Controlled grazing, renovation, and
fertilization help to maintain plant cover and control
erosion and soil blowing, Pollution of ground water by
the leaching of fertilizer elements, especially nitrates,
is a hazard.

Because of the low available water capacity and the
hazard of soil blowing, this soil is generally not suited
to crops. If well managed, it is suited to pasture and
hay, but yields are low. It is used mostly for woodland
and wildlife habitat.

CAPABILITY UNIT VIle-3

This unit consists of steep or very steep, well drained
or excessively drained soils. These soils are moderately
permeable in the subsoil and very rapidly permeable in
the substratum or are very rapidly permeable through-
out. Available water capacity is very low or low. Nat-
ural fertility is low.

These soils are not saturated long enough for the
excess water to adversely affect plant growth, They are
subject to very severe erosion. Some areas that have
been grazed are eroded. Controlled grazing and top-
dressing with fertilizer help to maintain plant cover
and control erosion. In many areas these soils are
gravelly.

Because of the very low available water capacity, the
shallow root zone, the gravel, and the very severe
erosion hazard, this soil is not suited to crops. If well
managed, some of the less sloping areas are suited to
pasture, but yields are low. Improved pasture is dif-
ficult to establish and maintain. Many pastures are in
native bluegrass. This soil is used mostly for wood-
land and wildlife habitat.

CAPABILITY UNIT VIle-6

Only Rough broken land is in this unit. This land is
steep and very steep and is well drained. It is on
escarpments, generally adjacent to lakes and rivers.
Permeability is moderately slow. Available water
capacity is low. Natural fertility is low. The hazard of
erosion is very severe. Because of slope and the
hazard of erosion, this land is not suited to crops. It
if gsted for unimproved pasture, woodland, or wildlife

abitat.

CAPABILITY UNIT VIIIw-15

Only Marsh is in this unit. It is very poorly drained.
It is in depressions and areas bordering lakes and
rivers. It is flooded most of the year and is covered by
cattails, bulrushes, and other plants that grow in
shallow water.

Marsh is too wet for commonly grown crops and
for pasture, but is generally not suited to drainage be-
cause of a lack of suitable outlets. It is suited to food
and cover for wetland wildlife. In dry periods it re-
quires protection from grazing and fires. Areas that
are completely filled with sediments and are entirely
grown over with cattails can be blasted out with ex-
plgi?iilyfs to form potholes for waterfowl and other
wildlife.

CAPABILITY UNIT VIIIs-10

This unit consists of mostly well drained or exces-
sively drained, nearly level to very steep land types.
These land types are sandy, loamy, or gravelly or are
nonsoil material, such as foundry sand and ashes,
bricks, and broken concrete. Permeability is mostly
rapid or very rapid, but some land types are too
variable to be rated. Available water capacity is very
low or is not determined because the material is too
variable.

These land types are not suited to crops or wood-
land. Some can be vegetated if topsoil is added to the
surface. Some are used for recreational purposes or
building sites.

Predicted yields

Table 2 lists predicted average yields per acre for the
principal crops grown in Sheboygan County under a
high level of management. Predictions are based on
results obtained by the agricultural experiment station
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TABLE 2.—Predicted average yields per acre of principal crops

[Yields are those obtained under 1mproved or high level, management. Absence of a yield figure indicates that the crop is not suited
to the soil or is not ordlnarlly grown on the soil. Only arable soils are listed)

Corn Alfalfa-
Map . brome
symbol Soil name Oats ! hay ?
Grain Silage (dry
weight)
Bu Tons Bu Tons
Ag Adrian muck 3 e 90 15 50 f_ ...
Ak Adrian-Granby-Oakville complex . ___ .

Adrian soil 3 e 90 15 50 |__________

Granby soil 3. e 60 10 50 3.0

Oakville soil - _ e 50 8 40 ) 2.5
Am Allvvial land e 50 8 40 2.25
Ba Barry silt loam 3 _ oo 105 18 65 4.00
Be Bellevue silt loam 3 . 100 17 70 4.50
Bf Bellevue fine sandy loam, sandy subsoil variant 3__________________________. 50 8 40 2.25
Bk Boots muck ®_ el 115 19 60 (__________
BmB Boyer loamy sand, 2 to 6 percent slopes____ ______ ... ______.. 55 9 40 2.25
BmGC2 Boyer loamy sand, 6 to 12 percent slopes, eroded__ - - ______ . _..__. 50 8 35 2.00
CeA Casco loam, 0 to 2 percent slopes__ . 75 12 60 2.75
CeB Casco loam, 2 to 6 percent slopes_._ . _ ol 70 12 55 2.75
CeC2 Casco loam, 6 to 12 percent slopes, eroded._ ___ ____________ . _______._ 65 11 50 2.50
CrC Casco-Rodman complex, 6 to 12 percent slopes___ ____ .. .__.____ 50 8 50 2.50
CrD2 Casco-Rodman complex, 12 to 20 percent slopes, eroded.__ . __ _______________|eccmcooa oo oo 40 2.00
CrE Casco-Rodman complex, 20 to 30 percent slopes___ _ _ __ el 1.25
CrF Casco-Rodman complex, 30 to 45 percent slopes_ . _ oo oooooooooeoo e e
Cw Colwood silt loam 3__ _ . . 100 17 65 2.50
Ed Edwards mueck 3. _ . 80 13 50 Jooooooooon
Ev Elvers silt loam 3 _ e 100 17 60 |__________
FaA Fabius loam, 0 to 3 percent slopes ®__ . 65 11 50 2.50
FsA Fox silt loam, 0 to 2 percent slopes_ - _ - . 90 15 65 3.50
FsB Fox silt loam, 2 to 6 percent slopes_ _ _____ o ___. 85 14 60 3.25
- FsC2 Fox silt loam, 6 to 12 percent slopes, eroded _______________________________ 75 12 55 3.00
Gb Granby loamy fine sand 3. ____ o . 60 10 50 3.00
Gg Granby silt loam, gravelly variant 3 _ . __ ol 85 14 60 4.00
HeA Hebron loam, 0 to 2 percent slopes_ - - - e 110 18 70 4.00
HeB Hebron loam, 2 to 6 percent slopes_ _ . _ oo 105 17 65 3.75
HfA Hebron sandy loam, sandy subsoil variant, 0 to 2 percent slopes_____________. 75 12 55 3.25
HfB Hebron sandy loam, sandy subsoil variant, 2 to 6 percent slopes.__.___.__.___ 70 12 50 3.00
HmB2 Hochheim silt loam, 2 to 6 percent slopes, eroded_______________________.__. 100 17 65 4.00
HmC2 Hochheim silt loam, 6 to 12 percent slopes, eroded_____________.___.____.___ 95 16 60 3.50
HmD2 Hochheim silt loam, 12 to 20 percent slopes, eroded.______ ... ____.___________ 85 14 50 3.00
HmE Hochheim silt loam, 20 to 30 percent slopes. - oo |mememem e 2.50
HsC2 Hochheim-Casco-Sisson complex, 6 to 12 percent slopes, eroded_ . ___.________ 85 14 60 3.00
HsD2 Hochheim-Casco-Sisson complex, 12 to 20 percent slopes, eroded_ _ ____._____. 75 12 55 2.50
HsE Hochheim-Casco-Sisson complex, 20 to 30 percent slopes_ - - - - oo |emccooo|emooce oo e 2.00
HtB Hochheim-Knowles silt loams, 1 to 6 percent slopes. _____________________.__ 105 17 70 4.50
Hu Houghton mueck 3_ - _ e 120 20 60 |_.________
JuA Juneau silt loam, 0 to 8 percent slopes 3_ . .. _ .- 110 18 80 5.00
KIA Kendall silt loam, 0 to 8 percent slopes *_ _ ____________ .. _._______ 115 19 75 4.00
KnA Kewaunee silt loam, 0 to 2 percent slopes._ .. .. 122 20 80 5.00
KnB Kewaunee silt loam, 2 to 6 percent slopes______ .. oo 120 20 80 5.00
KpB2 Kewaunee silty clay loam, 2 to 6 percent slopes, eroded. _ .. ___ . ... _.______ 115 19 5 4.75
KpC2 Kewaunee silty clay loam, 6 to 12 percent slopes, eroded _______ ... ________ 105 17 70 4.50
KpD2 Kewaunee silty clay loam, 12 to 20 percent slopes, eroded . _____ .. ___._____ 95 16 60 3.75
KsC3 Kewaunee silty clay, 6 to 12 percent slopes, severely eroded. _ . .. ___._._______ 80 13 60 3.75
KsD3 Kewaunee silty clay, 12 to 20 percent slopes, severely eroded . _ - . ___________| oo _|--o-o--_. 55 3.50
KuA Kibbie silt loam, 0 to 3 percent slopes 3 ___ _ oo 95 16 65 3.50
LmA Lamartine silt loam, 0 to 3 percent slopes ? 115 19 65 4.00
MbA Manawa silt loam, 0 to 8 percent slopes 3. ___ . __..___ 100 17 65 3.50
MgA Martinton silt loam, 0 to 3 percent slopes 3 105 17 70 3.75
MkA Matherton silt loam, 0 to 3 percentslopes 3__________________________._..._. 75 12 55 3.00
Mo Montgomery silty elay loam 3______ ... 100 17 70 3.50
MsA Mosel loam, 0 to 8 percent slopes 3. . . . 105 17 60 8.50
Mz Muskego muek 3. _ .- 80 13 60 - ._..
Na Navan l0am o e ieeea e 85 14 60 3.50
NnA Nenno silt loam, 0 to 2 percent slopes 3_ _ _ _______ ... 105 17 70 4.00
NnB Nenno silt loam, 2 to 6 percent slopes. . __ . eeoceao 100 17 65 4.00
QOaB Oakville loamy fine sand, 0 to 6 percent slopes_ .. _______ . . _._________ 50 8 40 2.50
0QaC Oakville loamy fine sand, 6 to 12 percent slopes_______ . |emmmmco]|omeaaaa 35 2.25
Ot Otter silt loam 3 . e 100 17 65 3.50

See footnotes at end of table.



SHEBOYGAN COUNTY, WISCONSIN

57

"TABLE 2.—Predicted average yields per acre of principal crops—Continued

Corn Alfalfa-
Map brome
symbol Soil name QOats ! hay *
Grain Silage (dry
weight)
Bu Tons Bu Tons
Pa Palms muek 3 . e eeceeeecas 80 13 60 |_________.
Ph Pella silt loam 2 _ e 110 18 65 4.00
Py Poygan silty clay loam ® __ e eeeieooo- 100 17 70 4.00
ScA St. Charles silt loam, 0 to 2 percent slopes__ ____ oo 122 20 75 5.50
ScB St. Charles silt loam, 2 to 6 percent slopes__ .. __ . . eoo_o___.- 120 20 75 5.25
ShA Saylesville silt loam, 0 to 2 percent slopes_____ .. ________ 122 20 75 5.25
ShB Saylesville silt loam, 2 to 6 percent slopes_ __ __ . ... ... 120 20 70 5.00
SkC2 Saylesville sjlty clay loam, 6 to 12 percent slopes, eroded 100 17 65 4.50
Sm Sebewa silt loam 3 _ e 95 16 65 4.00
SrA Sisson very fine sandy loam, 0 to 2 percent slopes._ . . _ .. ._..- 110 18 70 4.75
SrB Sisson very fine sandy loam, 2 to 6 percent slopes_ . . .. ... 100 17 65 4 .50
SrC2 Sisson very fine sandy loam, 6 to 12 percent slopes, eroded__ - _____________._ 90 15 55 3.75
ThA Theresa silt loam, 0 to 2 percent slopes_________...._.___ [ 120 20 75 5.00
ThB Theresa silt loam, 2 to 6 percent slopes._ ... . __ .. 115 19 75 5.00
ThC2 Theresa silt loam, 6 to 12 percent slopes, eroded.____________ ... 105 17 65 4.25
Wa Wasepi sandy loam ® . e 60 10 50 2.50
WbA Waymor silt loam, 0 to 2 percent slopes_ _ . _ .o 120 20 75 5.00
WbB Waymor silt loam, 2 to 6 percent slopes. .. ... 115 19 75 5.00
WbhC2 Waymor silt loam, 4 to 12 percent slopes, eroded __ . _ ... ________.__._______. 100 17 60 4.00
We Willette muek 3 e 90 15 60 |- ____
YhA Yahara very fine sandy loam, 0 to 3 percent slopes 3___________ ... ... 95 16 70 4.00
ZuA Zurich silt loam, 0 to 2 percent slopes__ . . ... . ... 115 19 70 4.50
ZuB Zurich silt loam, 2 to 6 percent slopes._ . e 110 18 70 4.50

1 Yields are for oats seeded with a grass-legume mixture. Higher yields may be obtained, but a poorer stand of grass-legumes usually results’
? Yields are for hay cut during the first or second year after the stand is adequately established.

3 Yields are for areas that are protected from flooding or ponding.

on experimental test plots and on observations made by
soil scientists and farmers who are familiar with the
soils (4). All yields are based on averages obtained
over a long period under average amounts of rainfall.
By using improved crop varieties and management,
higher yields than those shown in the table are being
obtained by many farmers, and this trend can be ex-
pected to continue. Table 2 also shows the relative
productivity of the soils, which will be useful as the
general level of crop yields increases. Future improve-
ments in technology, however, may affect some soils
more than others. Also, some soils that have only low
to medium yields because of low available water
capacity may be well suited to intensive specialty crop
production if irrigated.

Yields of oats shown in the table are for oats seeded-
with a legume-grass mixture. Higher yields of oats re-
sult in a poor stand of the grass-legume mixture. Yields
of alfalfa-brome hay are for well established, first
year and second year stands.

The management needed to obtain the yields shown
in table 2 is considerably above the average for the
county. Under this level of management, acid soils
are limed to about pH 6.5, according to recommenda-
tions resulting from soil tests. Fertilizer is also applied
according to recommendations based on soil tests. Ade-
quate surface or internal drainage is provided, and the
goils are protected from flooding if necessary. Seedbed
preparation is adequate and timely. Proper planting
methods are used. Harvesting of crops is timely and
carefully performed. Necessary erosion control is in-

stalled and maintained. Cropping systems are suitable
for soil and slope conditions. Annual and perennial
weeds are controlled by timely use of mechanical and
chemical methods. Insects that damage crops are
controlled.

Woodland *®

Before settlement, Sheboygan County was covered
with forest. The forest was mainly a mixture of oaks
and northern hardwoods, but in the eastern part of the
county some conifers, mostly white pine, were mingled
with the hardwoods. In addition to red oak and white
oak, the common hardwoods were sugar maple, red
maple, silver maple, American beech, white ash, green
ash, basswood, quaking aspen, shagbark hickory, bit-
ternut hickory, American elm, tamarack, and northern
white cedar (6).

The present pattern of woody vegetation of the
county follows soil association boundaries on the
general soil map. The Mosel-Oakville-Hebron associa-
tion and the Kewaunee-Waymor-Manawa association
support stands of red oak and sugar maple and some
white pine and American beech and other hardwoods.
The Hochheim-Theresa association supports sugar
maple and American beech and some red oak, white
ash, and other hardwoods. The Casco-Fox-Rodman
association is forested with a cover of oak and hickory

* By GEORGE W. ALLEY, forester, Soil Conservation Service,
Madison, Wis.
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and a few other hardwoods (fig. 7). The Boots-Hough-
ton association supports a stand of tamarack and
northern white cedar and considerable red maple,
silver maple, green ash, white ash, and American
elm. The elm is badly infected with Dutch elm disease
and will probably be unimportant in future timber
stands.

According to the latest published inventory of forest
resources (30), about 17 percent, or 56,000 acres, of
the county is in forest. Although nearly all of this
acreage is commercial forest, about half is poorly
stocked or grazed. According to this inventory, forest
types are northern hardwoods, 25.5 percent; lowland
hardwoods, 24 percent; conifers, 9.5 percent; oak, 8
percent; aspen, 3 percent; upland brush, 10.5 percent;
and lowland brush, 19.5 percent.

Woodland groups

In table 3, the soils of Sheboygan County have been
assigned to woodland groups to assist owners in plan-
ning the use of their soils for wood crops. Each group
is made up of soils that are suited to the same kinds
of trees, that need approximately the same kind of
management when the vegetation on them is similar,
and that have about the same potential productivity.

The woodland group for each soil in the county is listed
in the Guide to Mapping Units at the back of this
survey.

Each woodland group is identified by a three-part
symbol, such as 2cl or 4w2. The first part, a number,
indicates the potential productivity of the soil for
trees. Numeral 1 means high; 2, moderately high; 3,
moderate; 4, moderately low; 5, low; and 6, unproduc-
tive.

The potential productivity is expressed as a site
index, or the average height of dominant and co-
dominant trees of a given species at age 50 years.
The site index for some of the more important species
has been measured; for others it is estimated from
measurements of the species on similar soils.

Site indexes used in Sheboygan County are based
on recognized site index curves for silver maple and
red maple, green ash, red oak and other upland oaks,
sugar maple, black cherry,® aspen, swamp white oak,
eastern white pine, basswood, tamarack, northern
white cedar, red pine, and jack pine (7,10,11,12,13,
14,15,16,17,22).

3 DEFLER, S. E. Black cherry—characteristics, germination,
growth, and yield. 1937. [Unpublished thesis. Copy on file N. Y.
Coll. of For., Dep. of Siliculture]

Figure 7.—Hickory and oak on the modérately steep Casco-Fox-Rodman association,
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Annual yields for tree species were estimated from
yields based on site indexes for silver maple, upland
oak, northern hardwoods, aspen, white pine, tamarack,
red pine, and jack pine (3,8,9,18,19,20,21,22).

The second part of the symbol identifying a wood-
land group is a small letter. This letter shows the
subclags, which indicates an important soil property
that imposes a slight to severe limitation in managing
the soils of the group for wood crops. The subclasses
are defined as follows:

Subclass w (excessive wetness). Soils in which
excessive water, either seasonally or year around,
causes significant limitations for woodland use
or management. These soils have restricted drain-
age, a high water table, or an overflow hazard,
_all of which adversely affect either stand develop-
ment or management.

Subclass d (restricted root depth). Soils that have
limitations for woodland use or management be-
cause of restricted root depth. These soils are
shallow over hard rock, a hardpan, or other layers
that restrict roots.

Subclass ¢ (clayey soils). Soils that have limita-
tions for woodland use or management because of
the kind or amount of clay in the upper part of
the profile.

Subclass s (sandy soils). Dry sandy soils that
have little or no textural B horizon and have
moderate to severe limitations for woodland use
or management. These soils impose equipment
limitations, have low available water capacity,
and normally are low in available plant nutrients.
Subclass f (fragmental or skeletal soils). Soils
that have limitations for woodland use or man-
agement because they contain large amounts of
coarse fragments more than 2 millimeters but
less than 10 inches in size. Flaggy soils are
included.

Subclass r (relief or slope). Soils that have limita-
tions for woodland use or management because of
steepness of slope.

Subclass o (slight or no limitations). Soils that
have no significant limitations for woodland use
or management.

The third part of the woodland group symbol, another

number, identifies the kind of management needed. All
soils in a group have a similar level of productivity
and have the same soil-related hazards.

The hazards or limitations that affect management
of -soils for woodland in Sheboygan County are the
hazard of erosion, the limitation to use of equipment,
and the hazard of seedling mortality. In table 3 these
hazards or limitations are expressed as slight, moder-
ate, or severe.

The hazard of erosion refers to the potential hazard
of s0il losses in areas used for woodland. The hazard
is slight if expected soil losses are small; moderate
if some soil losses are expected and care is needed
during logging and construction to reduce the losses;
and severe if special methods of operation are needed
to prevent excessive soil losses.

Equipment limitations are rated on the basis of soil
characteristics that restrict or prohibit the use of

equipment commonly used in tending and harvesting

-the trees. In Sheboygan County, the soil characteristics

having the most limiting effects are excessive soil
wetness, slope, and texture of the surface layer. Slight
indicates there is no restriction in the kind of equip-
ment or in the time of year it is used; moderate means
that use of equipment is restricted for less than 3
months of the year; and severe means that special
equipment is needed and its use is restricted for more
than 3 months of the year.

Seedling mortality refers to the expected degree of
mortality of planted seedlings as influenced by the
kinds of soil. Considered in the ratings are excessive
soil wetnegs, hazard of flooding, slope and aspect,
texture and structure, and plant competition. Normal
rainfall, good planting stock, and proper planting are
assumed. A rating of slight indicates an expected loss
of less than 25 percent of the planted seedlings;
moderate, a loss of 25 to 50 percent; and severe, a loss
of more than 50 percent.

Landscaping and windbreak plantings

This section provides information about some of
the trees, shrubs, and vines used in landscaping sites
for homes, schools, industry, and recreational areas.
It also provides information on species suitable for
windbreaks around farmsteads or open fields.

Trees and shrubs vary widely in suitability to differ-
ent soils and to site conditions. Soils are assigned to
four tree and shrub groups, mainly on the basis of the
degree and length of time that the soil is saturated
with water and on the available water capacity. Each
of the soils in a specific group has similar suitability
for trees, shrubs, and vines.

The tree and shrub group of each soil can be learned
by referring to the Guide to Mapping Units at the
back of this survey. A brief general description of
the features of the soils in each tree and shrub group
is provided in tables 4 and 5. Table 4 lists trees suit-
able for specified uses and provides information on
the shape and height of trees at maturity. Table 5
lists shrubs and vines suitable for specified uses and
indicates the potential height of these plants. Plants
listed in the tables make up only a partial list of the
plants suited to the soils in the county. Many of the
plants serve a dual purpose of landscaping and of
providing food and cover for wildlife.

The following soils were not assigned to tree and
shrub groups: Beaches, sandy (Bd) ; Cut and fill land,
sandy and gravelly (Cx); Cut and fill land, loamy
(Cy) ; Cut and fill land, clayey (Cz) ; Dune land (Dn);
Gravel pit (Gp); Made land (Ma); Marsh (Mf);
Rough broken land (Ry) ; and Stony land, wet (Sw).

Wildlife *

The soils of Sheboygan County differ widely in
physical and chemical characteristics that affect the
kinds and amounts of plants and wildlife the soils
can support. Research has shown a relationship be-
tween soil fertility and the abundance and vigor of

‘*By LAVERNE C. STRICKER, biologist, Soil Conservation
Service, Madison, Wis.
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TABLE 3.—Productivity and soil-related

Potential productivity
Woodland group and map symbol
Average Number Yearly
Tree species gite of growth
index plots per acre
. Board feet
Group 1wl: Cw._______________________ Silvermaple_ . ._.____________________. 80 2 190
Redmaple_ . ______ . ______ 76 2 170
Greenash____.____________________.___ 81 2 —
Northern red oak...___________________ 79 2 310
Group lol: ScA, ScB, SrA, SrB, SrC2, | Northernred oak.________ . ___________ 724+6.8 8 265
ThA, ThB, ThC2, WbA, WbB, WbC2, | Sugarmaple__________________________ 64120 7 100
ZuA, ZuB. White and green ash 81 2 —
Black cherry______________. 74 2 —
Quaking aspen_ .. .._________________ 76 1 270
Group 102: KuA,YhA_ _____ . __.___.. Redoak___ .. . ... 74 1 280
Sugarmaple_ _____ .. . ________________ 69 2 120
Redmaple____________________________ 73 -2 160
White and greenash___________________ 66 2 P
Group 2wl: Ot Py_.._________________. Silver maple_ _ ... __________________ 80 2 19
Red maple____________ . ______________ 79 1 190
Green ash___________________________. 77 2 _—
Redoak.. .. ... ____. 75 1 285
Swamp white oak_____________________. 73 1 280
Group 2¢l: KnA, KnB, KpB2, KpC2, | Northernredoak__.._________._________. 67+7.0 9 230
ShA, ShB, SkC2. Sugar maple__________ . ____ . _...____ 57+6.2 4 80
Whiteash. _.________________________. 60 2 R
Eastern white pine___ . ________________ 42 2 150
Group 2¢2: MbA._____ . _.__. Sugarmaple. _______ . ______ .. ___.___ 58 1 85
White and greenash___________________ 78 2 _
Basswood . _ ... _________________ ... T2 1 —_—
Group 2¢3: KpD2_ _____ ... .. Northernred oak___________________.__ 67 O] 230
Sugarmaple__________________________ 57 O] 80
Eastern white pine_ _______.____________ 42 ) 150
Group 201: FsA, FsB, FsC2, HeA, HeB, | Northernred oak.______._______________ 61 3 195
HfA, HfB, HmB2, HmC2, HsC2, HtB, | Sugar maple_______.__________________ 62 2 95
JuA.
Group 202: KIA, LmA, MsA, NnA, NnB._| Northernredoak________.______________ 65 ) 220
Sugarmaple_ . ________________._______ 60 ) 90
Group 2rl1: HmD2, HmE, HsD2, HsE___| Redoak ®.___________ . _._._._...__.. 59+4.5 7 185
Sugarmaple_ ... ________.___________. 59+3.6 9 90
Whiteash_ _______________ . ____.___ 57 2 _—
Group 8wl: Gb, GQeevocoo . Redmaple.________.__________________ 65 1 115
White pine__ .. __ ... 58 2 380
White and greenash___________________ 60 O] ——
Group 3w2: Ph. . _ . . Silver maple_________________ ... ______ 80 Q) 190
Whiteash______________ . __.___.__ 60 *) _
Group 3w33: Ag, Ak, Bk, Ed, Hu, Mz, Pa, | Tamarack.__________________________. 46£8.3 6 350
We. Northern white cedar 34 2 _—
Silver maple 78 2 180
Redmaple___.._ . __ _._______________. 65 1 115
Group 3d1: CeA, CeB, CeC2, CrC____._. Red oak, northern pin oak, black oak.____ 58 ©) 180
Eastern white pine. . _________________ 45 2 180
Group 3d2-3d3: CrD2,CrE, CrF__.__.____ Redoak *_ _ . ______ .. ___. 58+5.8 5 180
Eastern white pine. ... 49 1 180

See footnotes at end of table.
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Species for reforestation

Limitations

cedar, jack pine.

Red pine, eastern white pine, eastern red
cedar, jack pine.

Moderate to severe.__

Moderate to severe__

Equipment Erosion Seedling mortality
Red maple, silver maple, green ash, white ash, | Severe__.__________ Slight ... __......._ Moderate to severe.
white spruce
Eastern white pine, red pine, white spruce._..] Slight_.____.__.____ Slight.__.__._....... Slight.
White and green ash, red and silver maple, | Slight_____________. Slight ... __________ Slight.
white spruce, eastern white pine.
White and green ash, red and silver maple, | Severe_______._.____ Slight._____....__..__ Moderate to severe.
white spruce.
Eastern white pine, red pine, white spruce, | Slight-_____________ Slight. .. _________ Moderate.
white ash.
Eastern white pine, red pine, white spruce, | Slight_____________. Slight._ ... Moderate.
white and green ash.
Eastern white pine, red pine, white spruce, | Moderate___________ Moderate...._._____ Slight on north-and east-facing slopes.
white ash. Moderate on south- and west-facing slopes.
Red pine, eastern white pine, white spruce__._| Slight_____________. Slight_ ____. ._..____ Slight.
Red pine, eastern white pine, white spruce..__| Slight______________ Slight_______.__.... Slight.
Eastern white pine, red pine, white spruce____{ Moderate...________ Moderate.._..__ ... Slight on north-and east-facing slopes.
Moderate on south- and west-facing slopes.
Red and silver maple, white and green ash, | Severe_.___________ Slight__ .. ___.___ Moderate to severe.
white spruce.
White and green ash, red and silver maple.___| Severe____.__.____.___ Slight . _________.__ Moderate to severe.
Not suitable for planting ... ___....____. Severe__ _______.... Slight__ ... Severe.
Red pine, eastern white pine, eastern red | Slight__.____________ Slight. . ... Moderate.

Moderate on north- and east-facing slopes.
Moderate to severe on south- and west-
facing slopes.
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TABLE 38.—Productivity and soil-related

Potential productivity
Woodland group and map symbol
) Average Number Yearly
Tree species site of growth
index plots per acre
Board feet
Group 8¢1: KsC3._ ... ___.______ Red oak______ . _._. 58 0) 180
Sugarmaple_________________________._ 55 O] 75
Group 3¢2: KsD3.._ .. .. | Redoak_ ___________ . ________________ 58 O] 180
Sugarmaple..___ ... .. _________ 55 O] 75
Group 3s1: OaB,OaC____________.____. Redoak 2 ___________________________ 50 1 130
Red pine.______________________.______ 43 1 170
Eastern white pine_____________________ 39 1 140
Jack pine.___________________________. 50 1 60
Group 301: BmB, BmC2,Be, Bf_________ Redoak_ __________________________._. 60 (O] 190
Sugarmaple__________________________ 55 Q) 75
Group 302: Am, FaA, MkA, Wa___.______ Redoak .___________ . _________._._.. 60 (1) 190
Whiteash_ __________________ . ______ 55 1) _
Group 4w2: An, Ba, Ev, Lo, Mo, Na, Sm, | White and greenash___________________ 50 ) —
Sw. Silver maple_ _____________________.__._. 70 ©) 140
Group 4o1: MgA___ .. ________.___ Silver maple___________.______________ 70 O] 140
Whiteash___________________________.
Americanelm______________________.__
Group 6wl: Mt
Nonproductive, poorly drained loamy
solls; not suitable for woodland.
Group 6s1: Cx, Cy, Cz, Dn, Bd, Gp, Ma,
Ry.
Nonproductive sandy and droughty, or
rocky soils or land types; not suitable
for woodland.

1 Estimated.
? Includes northern red oak, northern pin oak, and black oak.
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limitations by woodland groups—Continued

Limitations
Species for reforestation
Equipment ‘Erosion Seedling mortality
Red pine, eastern white pine, white spruce____| Slight______________ Severe_ __._________ Moderate.
Red pine, eastern white pine, white spruce____] Severe. _ ___.________ Severe_ . _______..___ Moderate on north- and east-facing slopes.
Severe on south- and west-facing slopes.
Red pine, eastern white pine, jack pine______ Slight________._____ Slight______________ Moderate.
Red pine, eastern white pine, white spruce___| Slight______________ Slight _____________. Slight.
Eastern white pine, red pine, white spruce____| Slight______________ Slight__ . ___________ Slight.
White and green ash, red and silver maple, | Severe_ __________._. Slight___._.________ Moderate to severe.
white spruce.
Silver maple, whiteash_ ___________________ Slight______________ Slight..____________. Slight.

3 Trees on soils in this group are generally limited to tamarack, northern white cedar, willow, or elm. Occasionally silver maple, red maple,
or white ash becomes established and grows rapidly.
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TABLE 4.—Landscape and windbreak planting guide

[The first letter in parentheses following species name indicates tree height: S is less than 30 feet; M, 30 to 60; L, more than 60. The

second letter indicates shape; C is columnar; O, oval; P, pyramidal; Pe, pendulous; R, round]

Tree and shrub
group series, and
map symbols

Trees suitable for—

Shade

Street borders

Lawns

Hedges and screens

Windbreaks

Group 1: Moder-
ately well drained
and well drained,
medium textured
soilg; moderate to
very high available
water capacity.

AHI;Wial land:

m,
Bellevue: Be, Bf.
Fox: FsA, FsB,
FsC2.
Hebron: HeA,
HeB HfA, HfB.
Hochheim:
HmB2, HmC2,
HmD2, HmE,
HsC2, HsD2,
HsE, HtB.
Juneau: JuA.
Kewaunee: KnA,
KnB, KpB2,
KpC2, KpD2,
KsC3, KsDa3.
St. Charles:
ScA, ScB.
Saylesville: ShA,
ShB, SkC2.
Sisgon: SrA,
SrB, SrC2.
Theresa: ThA,
ThB, ThC2.
Waymor: WDA,
WbB, WbC2.
Zurich: ZuA,
ZuB.

SUNNY SITES

American beech (LO)
Sugar maple (LO)
Red maple (MO)
Red oak (LR)
White oak (LR)
Basswood (L.O)
Hackberry (MR)
White ash (LO)
Sycamore (LO)
Bur oak (LR)
Norway maple
(MR).
Silver maple (LO)
Thornless honey-
locust (MO).

Norway maple (MR)
Southern pin oak
(MP).
Thornless honey-
locust (MO).
Basswood (LO)
White ash (LO)
Sugar maple (LO)
Hackberry (MR)
Red maple (MO)

Flowering crab (SR)
Mountain ash (SO)
Blue beech (SR)
Paper birch (MO)
River birch (MO)
Russian-olive (SR)
Southern pin oak
(MP).
Serviceberry (SR)
Horsechestnut (LR)
Norway spruce (LP)
Red pine (LP)
White pine (LP)
White spruce (MP)
Black cherry (LO)
Blue spruce (LP)
Norway spruce (LP)
Hawthorn (SR)

Redcedar (SP)
White-cedar (MC,P)
White pine (LP)
White spruce (MP)
Lombardy poplar
(LC).
Russian-olive (SR)
Upright yew (SP)

White spruce (MP).
White-cedar (MC,P).
White pine (LP).
Red pine (LP).
Norway spruce (LP).

PARTIAL SHADE

American beech
LO

(
Sugar maple (LO)
Red maple (MO)
Red oak (LR)
Hackberry (MR)
White ash (LO)
Basswood (Lo)

Norway maple (MP)
White ash (L.O)
Basswood (LO)
Sugar maple (LO)

Blue beech (SP)
Serviceberry (SR)
White pine (LP)
White spruce (MP)
Blue spruce (LP)
Norway spruce (LP)

White-cedar (MC)
White pine (LP)
White spruce (MP)
Upright yew (SP)

White-cedar (MC,P).
White pine (LP).
White spruce (MP).

Group 2: Moder-
ately well drained to
excessively drained,
coarse textured or
thin soils over sand
and gravel; low or
very low available
water capacity.

: BmB,

QaC.

SUNNY SITES

Bur oak (LR)
Hackberry (MR)
Black oak (LR)
Silver maple (LO)
Green ash (MO)
Thornless honey-
locust (MO).

Green ash (MO)
White ash (LO)
Hackberry (MR)
Thornless honey-
locust (MO).

Flowering crab (SR)
Paper birch (MO)
Redcedar (SP)
White pine (LP)
White spruce (MP)
Red pine (LP)
Russian olive (SR)

Redcedar (SP)
Russian-olive (SR)
Red pine (LP)
White pine (LP)
Upright yew (SP)
White spruce (MP)

Red pine (LP),
White pine (LP).
Redcedar (SP).

PARTIAL SHADE

Hackberry (MR)

Hackberry (MR)

White pine (LP)
White spruce (MP)

Upright yew (SP)
White pine (LP)
White spruce (MP)

White pine (LP).

Group 3: Somewhat
poorly drained to
very poorly drained
mineral soils.

Alluvial land, wet:
An.
Barry: Ba.
Colwood: Cw.
Elvers: Ev.
Fabius: FaA.

Granby: Gb, Gg.

KIA.
KuA.

Kendall:
Kibbie:

SUNNY SITES

Swamp white oak
(LR).

Hackberry (MR)
Red maple (MO)
Basswood (LO)
Green ash (MO)
White ash (1.O)
Silver maple (LO)
Cottonwood (LO)

Green ash (MO)
Basswood (LO)
Red maple (MO)

White spruce (MP)
Paper birch (MO)
Mountainash (SO)
Weeping willow
(MPe).
White-cedar (MP)
River birch (MO)

White-cedar (MC)

White spruce (MP)

Lombardy poplar
(LC).

Laurel willow (MO)

White-cedar (MC).
White spruce (MP).
White pine (LP).
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Tree and shrub
group series, and
map symbols

Trees suitable for—

Shade

Street borders

Lawns

Hedges and screens

Windbreaks

Lamartine:
Loamy land,
seeped: Lo.
-Manawa: MDbA.

Martinton:
MgA.

Matherton:
MKkA.

Montgomery:
M

0.
Mosel: MsA.
Navan: Na.
Nenno: NnA,
NnB.

Otter: Ot.
Pella: Ph.
Poygan: Py.
Sebewa: Sm.
Wasepi: Wa.
Yahara: YhA.

LmA.

PARTIAL SHADE

Swamp white oak
LR

( .
Hackberry (MR)
Red maple (MO)
Basswood (LL)
Green ash (MO)
White ash (LO)

Green ash (MO)
Basswood (L.O)
Red maple (MO)

White spruce (MP)
Mountainash (SO)

White-cedar (MC)
White spruce (MP)

White-cedar (MC).
White spruce (MP).

Group 4: Mainly
very poorly drained
organic soils; some
sandy areas.

Adrian: Ag, Ak.
Boots: Bk.
Edwards: Ed.
Houghton: Hu.
Muskego: Mz,
Palms: Pa.
Willette: We.

SUNNY SITES

Silver maple (LO)
Red maple (MO)

Red maple (MO)
Laurel] willow (MO)

White-cedar (MC)

White spruce (MP)

Weeping willow
(MPe)

White-cedar (MC)
Laurel willow (MO)

Laurel willow (MO).
Poplar (LP).

Tree lilac (S0).
White-cedar (MC).

PARTIAL SHADE

Red maple (MO)

None

White-cedar (MC)

White-cedar (MC)

White-cedar (MC).

White spruce (MP)

TABLE 5.—Shrub and vine planting guide

[The letter X means that the plant has the kind of characteristics, features or suitability indicated by the column heading]

Suitable for—
Tree and shrub Plant species Type of Potential Hedge, | Wild- | Road-
group ! plant height Land- | screen, life side | Ground
scaping | and food plant- cover
wind- and ing
break cover
Feet
Group 1: Moder- Arborvitae (shrub type)______________ Shrub______ 3-7 X X X ..
ately well drained Barberry, Japanese__________________ Shrub______ 6 X X X ..
and well drained, Bittersweet . _______________._______. Vine______ | ._.___.____ X |al_._. X X X
medium textured Blackberry, dewberry, blackeap rasp-| Bramble.___ 1-5 o |oo__._ X X X
goils; moderate to berry.
very high avail- Chokeberry, black___________________ Shrub_____._ 1-3 X feaooaoas X X X
able water Cotoneaster________________________. Shrub___.___ 4-8 X X D G
capacity. Crabapple__ . ______ Shrub_____. 10-25 X X X X
Currant, alpine_____________________. Shrub______ 6-7 X D; G RS IR
Dogwood, gray. . __ .. ___ . _______.. Shrub._____ 6-10 | {ooo____ X X
Dogwood, pagoda _ _ _________________ Shrub.____._ 10-15 | ___ X X
Dogwood, redosier___________________ Shrub._____ 3-9 | e
Dogwood, roundleaf. . ... _..._._____. Shrub..___. 39 |e|oo. X X X
Dogwood, silky _ _ ___________________ Shrub______ 6-10 |___.____ X X X
Elder, American____._._.__.__._______ Shrub._____ 310 . X X X

See footnotes at end of table.
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TABLE 5.—Shrub and vine planting guide—Continued

Suitable for—
Tree and shrub Plant species Type of Potential Hedge, | Wild- | Road-
group ! plant height Land- | screen, life side | Ground
scaping and food plant- | cover
wind- and ing
break cover
Feet
Filbert (hazelnut) . __ .. _.__..__._._. Shrub._____ 5-8 || __ X X
Forsythia.______________________._.__| Shrub______ 4-8 X
Grape, wild____ ... Vine______ (.. __._.|._______
Hawthorn or thornapple__...___._._.. Shrub.______ 5-16  |___.____.
Honeysuckle (shrub type) _ ___________ Shrub______ 6-12 X
Juniper, creeping ____________._.___.__ Shrub_____. 1-2 X
Juniper, Pfitzer . ____________________ Shrub._____ 8-10 X
Lilae oo Shrub______ 8-10 X
Maple, Amur. ___________________.__ Shrub______ 1 X
Mockorange_ ________ . _____________. Shrub._____ 6-9 X
Myrtle or periwinkle ._____________.__ Vine_______ 1 X
Ninebark, common. _________________ Shrub______ 6-9 X
Olive, autumn_ _____________._._._... Shrub______ 10-15 X
Peasghrub, Siberian.__________________ Shrub______ 10-15 | _______
Pine, mugho____ . __________________ Shrub._____ 6-9 X
Plum, American___._____________._._ Shrub.____. 10-15 | ._
Privet, Amur_ ______________________ Shrub______ 10 fo.______
Privet, Regels border_ _ ______________ Shrub______ 6-9  |_______
Redcedar, eastern.._____ .. ________.__ Shrub_.___. 6-9  |____.___
Rose (rugosa and horticultural varieties)] Shrub______ 2-6 X
Russian-olive_ __ _.__________._._.___ Shrub_.._.. 10-154+ | X
Snowberry - e Shrub______ 34 X
Spirea, Anthony Waterer__________.___ Shrub______ 2-3 X
Spirea, Vanhoutte_ . ___._____________ Shrub______ 5-6 X
Sumac, fragrant____ . _____________._. Shrub______ 3 X
Sumace, smooth_____________._.______ Shrub______ 6-10 |________
Sumae, staghorn_ _ . ________._________ Shrub______ 10-15 | ...
Viburnum, American cranberrybush.._| Shrub______ 7-9 X
Viburnum, arrowwood_ _ _____________ 10-12 X
Viburnum, blackhaw_________________ 8-10 |_.__.__.
Viburnum, mapleleaf._.____ 3-5 |.__._.
Viburnum, nannyberry 9-12  |._._.._.
Viburnum, Rafinesque.__._._.__.____. 2-4 | _____.
Viburnum, wayfaringtree____.______.__ Shrub______ 4-9 X
Virginia ereeper_ ____ . ___.____.__...__ Vine_ .- _|oooo . )_______
Wahoo, eastern.. __ _______._______... Shrub______ 4-9 X
Weigela_ .. ____ .. ___._. Shrub____.. 4-8 X
Willows (shrub types, including Shrub______ 2-8 X
pussywillow).
Winterberry, common.________.___.._. Shrub..____ 6-9  |____._..
Yew (shrub type)._ .. ____________.__ Shrub____._ 3-10 X
Group 2: Moder- Arborvitae (shrub type). __...____._.. Shrub_.____ 3-7 X

ately well drained | Barberry, Japanese.___.___..______._ Shrub_._.__ 6 X

to excessively Bayherry or waxmyrtle_ _ - _ .. ________ Shrub_.___. 5-9 X

drained, coarse Bittersweet _ _______________________ Vine. . |ocoooo .. X

textured or thin Blackberry, dewberry, blackcap Bramble. ... e T (.

soils over sand and raspberry.

gravel; low or very | Cotoneaster________________._ . ___

low available water | Crabapple__ __ . _ .. _ . . e ...

capacity. Currant, alpine..__.
Dogwood, gray... ... -
Filbert (hazelnut) ____ . __ ... _......
Fersythia. .. ... _ . ...
Grape, wild__________ ___ ... X
Hawthorn or thornapple_ ___ __._______ Shrub______ 5-16 | |oo_oo__. X X
Honeysuckle (shrub type)_ .. _._.._._. Shrub_.____ 6-12 X X X |eooo-.
Juniper, creeping... .. .ooeoeaonooo- Shrub______ 1-2 D S A X X X
Juniper, Pfitzer__ _ ______________..._ Shrub___._. 8-10 D G D, G
Lilac oo e Shrub._.____ 8-10 X D G P X
Maple, Amur_ _ ___________.________.. Shrub__.___ 1 X D G I NN
Mockorange . _ __ __ . __._ Shrub.____._. 6-9 X D G R R
Myrtle or periwinkle_______._________ Vine.._____ 1 D, N S P X X
Ninebark, common_ _ __ ... _....___._. Shrub_.__.. 6-9 X D G P, X

See footnotes at end of table.
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TABLE 5.—Shrub and vine planting guide—Continued
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Suitable for—

Tree and shrub Plant species Type of Potential Hedge, | Wild- | Road-
group ! plant height Land- | screen, life gide | Ground
scaping | and food plant- cover
wind- and ing
break cover
. Feet

Olive, autumn__ . _________.______.._. 10-15 X X D: G
Peashrub, Siberian___________________ 10-15 | . ..__ X X X

Pine, mugho____ . _______ .. __._.___. 6-9 D, G D. G
Plum, American__ ... _.._._..__ 10-156 | |eoo_. X X

Privet, Amur_________ 10 o ... X D; G P
Privet, Regels border 6-9 ... _._ X D G
Redcedar, eastern_ . _ ... __ ... __.___. 6-9  |aeoo_.__ X X X
Russian-olive. . _ . _ ... ... _._... 15+ | X X D G P
Snowberry._ . _ o _______ — D G P X X X
Spirea, Anthony Waterer________.___._ Shrub____._ 2-3 D G (U RTII
Spirea, Vanhoutte_ _ . ______.______.___ Shrub______ 5-6 X D G (RN I
Sumac, fragrant__________________._.__ Shrub______ 3 D G P X X X
Sumac, smooth. .. ___._______________ Shrub__.___ 6-10 | |ecaoae-- X X

Sumac, staghorn_ _ __________________ Shrub....__ 10156 |omooo ool X X
Viburnum, blackhaw_________________ Shrub._..__ 810 |__.___.___ X X X
Viburnum, nannyberry_____________.__ Shrub_____. 9-12 |.._..... X X X
Viburnum, Rafinesque.__ . ___._.__._..___. Shrub.___.. A S T I X X
Viburnum, wayfaringtree________._____ Shrub______ 4-9 D G X X

Virginia ereeper_ _________________.__. Vine_ .. o |oooo . X X X
Willows (shrub types, including Shrub_..__. 2-8 X X X X

pussywillow).

Group 3: Somewhat | Arborvitae (shrub type)._______._____ Shrub._..___ 3-7 X X D S
poorly drained to Bayberry or waxmyrtle_ . ____________ Shrub_____._ 5-9 D G D G P X
very poorly drained | Chokeberry, black._ _________________. 1-3 D, G X X X
mineral soils. Dogwood, gray__________ ... 6-10 | |eeeeaas X X

Dogwood, pagoda_ . . _ . _________..__ 10-15 | feao- X X
Dogwood, redosier________.____.______ 3-9 e fememe e eeaae
Dogwood, roundleaf 3-9 | |eo_ . X X X
Dogwood, silky_ _________ 6-10 |________ X X X

Elder, American_______.__.______ 8-10 || ___ X X X
Hawthorn or thornapple 5-156 | |- X X
Honeysuckle (shrub type)_ __._.__..__.__ Shrub..___. 6-12 X X D G P
Ninebark, common. . __._.______.____ Shrub__.___ 6-9 X D G X

Olive, autumn_ _ _ . _________.___._.__.___ Shrub._____ 10-15 X X D G S
Plum, American_______ . _ .. ____.___ Shrub._____ 10-156 |l _._ X X
Russian-olive_ _ _ ____________________ Shrub...___ 15+ | X X D, G O,
Spirea, narrowleaf . __________.____.____ Shrub.__.____ 834 | ool X

Spirea, Vanhoutte_ __________________ Shrub...._. 5-6 X D G P P
Viburnum, American cranberrybush___| Shrub._____ 7-9 X X X X
Viburnum, mapleleaf__.__..__________ Shrub______ O T [ PR X X
Viburnum, nannyberry._. .. _._________ Shrub_.____ 9-12 e X X X
Viburnum, wayfaringtree_____________ Shrub_.____ 4-9 D G X X

Willows (shrub types, including Shrub_____. 2-8 X X X X

ussywillow).

Winterberry, common._...____________ Shrub______ 6-9 || X X

Group 4: Mainly Arborvitae (shrub type)_ __.__._____.. Shrub.___.__ 3-7 X X X ool
very poorly drained | Dogwood, redosier__ .. ._____ e Shrub______ 89 |
organic soils; sandy | Dogwood, roundleaf_ ___..___________ Shrub_____._ 839 | |eeoeaooo X X X
areas in places. Dogwood, silky_ - _ - . Shrub..____ 6-10 |.__._._. X X X

Elder, American________________._____ Shrub._.___. 8-10 || X X X
Honeysuckle (shrub type). . _______.__. Shrub_.____ 6-12 X X X |eaooea--
Ninebark, common_ _ ________________ Shrub_____. 6-9 X D . X
Spirea, narrowleaf . __________________ Shrub.._.__ 34 | oo X
Viburnum, American cranberrybush.__| Shrub______ 7-9 X X X X
Viburnum, mapleleaf. __ Shrub bR S R I X X
Viburnum, nannyberry__________ 9-12  |......__ X X X
Viburnum, wayfaringtree 4-9 D G X X
Willows (shrub types, including 2-8 X X X X
pussywillow).
Winterberry, common._______________ 6-9 |eeoeoolocooan X X

1 See table 4, Landscape and windbreak planting guide, for the names of the soils in the tree and shrub groups.
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wildlife. This relationship is applicable to upland and
wetland soils.

Wildlife benefits from food and cover plantings in
areas used primarily or secondarily for wildlife pro-
duction. It also benefits from such soil and water con-
servation practices as stripcropping, fertilization, and
planting of trees on soils used for pasture, woodland,
and other purposes.

Most of the major soils in the county are suited to
fairly intensive farming and have a high potential for
wildlife, but because the soils are in other uses, there
is little wildlife habitat.

The soils of Sheboygan County have been assigned
to nine groups for wildlife interpretation according to

SOIL SURVEY

a statewide system of grouping and identification. Soils
in group 5 do not occur in Sheboygan County. Soils in
groups 6, 7, and 8, which are somewhat poorly drained
and poorly drained or are organic, are the most im-
lporsant for wildlife. They occur in the valuable wet-
ands.

About 72,000 acres of the county is designated as wet,
soils that have a permanent or seasonal high water
table or are subject to flooding. According to a 1971
survey, only 27,100 acres remains as wetlands. Thus,
less than 40 percent of the original wetlands remain
(fig. 8). This decrease has had an effect upon the
species of wildlife in the county.

In table 6 the soils in Sheboygan County are rated

TABLE 6.—Soil interpretation for

Wildlife group, description of soils,

Grain and seed crops
series, and map symbols

Grasses and legumes Wild herbaceous upland plants

Group 1: Well drained and
moderately well drained soils;
silty or loamy throughout; not
subject to flooding.

Cut and fill land, loamy: Cy.

Good if slope is 0 to 6 percent,
fair if 6 to 12, poor if more
than 12; hazard of water
erosion,

Fox: FsA, FsB, FsC2.
Hebron: HeA, HeB, HfA,
HfB.

Hochheim: HmB2, HmC?2,
HmD?2, HmE, HsC2, HsD2,
HsE, HtB.

St. Charles: ScA, ScB.

Sisson: SrA, SrB, SrC2.

Theresa: ThA, ThB, ThC2.

Waymor: WbA, WbB, WbC2.

Zurich: ZuA, ZuB.

Group 2: Well drained and
moderately well drained soils;
clayey subsoil. Silty and clayey

Good if slope is 0 to 6 percent,
fair if 6 to 12, unsuitable if
more than 12,

land types.
Cut and fill land, clayey: Cz.
Kewaunee: KnA, KnB,
KpB2, KpC2, KpD2, KsC3,
KsD3.

Rough broken land: Ry.
Saylesville: ShA, ShB, SkC2.

Group 3: Well drained and
moderately well drained,
droughty sandy soils.

Boyer: BmB, BmC2.
Oakville: 0aB, OaC.

Fair: hazard of water erosion.__

Group 4: Droughty soils that are
shallow over gravel and sand.
Casco: CeA, CeB, CeC2,
CrC, CrD2, CrE, CrF.

Fair if slope is 0 to 6 percent,
poor if more than 6; hazard
of water erosion,

Group 6: Somewhat poorly
drained soils.

Fabius: FaA.
Kendall: KIA.
Kibbie: KuA.
Lamartine: LmA.
Manawa: MbA.
Martinton: MgA.
Matherton: MKkA.
Mosel: MsA.
Nenno: NnA, NnB.
Wasepi: Wa.
Yahara: YhA.

Good if drained, fair if
undrained and wet.

Good if slope is 0 to 12 percent,
fair if 12 to 20, poor if more
than 20.

Good if slope is 0 to 20 percent,
fair if more than 20.

Good if slope is 0 to 12 percent,
fair if 12 to 20, unsuitable if
more than 20.

Good if slope is 0 to 20 percent,
fair if more than 20.

Good if slope is 0 to 12 percent,

Good if slope is 0 to 20 percent,
fair if 12 to 20, poor if more

fair if more than 20.

than 20.
Good if drained, fair if Fair: wet; some species not
undrained and wet; few suited.

species suited.
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for their suitability for the production of various ele-
ments of wildlife habitat. These elements are defined
in the following paragraphs.

Grain and seed crops are corn, oats, sorghum, wheat,
barley, rye, and soybeans that are used as food and
cover by wildlife,

Grasses and legumes are such grasses as switch-
grass, bromegrass, timothy, and fescue and such leg-
umes as alfalfa, red clover, sweet clover, and vetch
that are used by wildlife for food and cover.

Wild herbaceous upland plants are native or intro-
duced grasses, legumes, and forbs that provide food
and cover for upland wildlife and are mainly estab-
lished naturally. Bluegrass, roundhead lespedeza, beg-

wildlife habitat elements

garsticks, aster, and goldenrod are important in this
group. :

Woody plants are shrubs, hardwood trees, and co-
niferous trees. Shrubs are low growing woody plants,
including conifers less than 8 feet tall, that furnish
fruit, seeds, browse, and cover for wildlife. Examples
are viburnum, dogwood, and hazelnut. Hardwood trees,
such as oak, maple, cherry, and nut trees, furnish mast,
fruit, seeds, dens, cover, and browse for wildlife. Conif-
erous trees more than 8 feet tall, such as pine, fir,
spruce, tamarack, and cedar furnish seeds, fruit,
browse, and cover for wildlife.

Wetland plants are forbs, grasses, sedges, aquatic
plants, and woody plants that grow well in wet areas.

Woody plants

Hardwoods, trees, and shrubs

Coniferous trees

Wetland plants for food
and cover

Shallow and deep water
developments

Good if slope is 0 to 20 percent,
fair if more than 20.

Good if slope is 0 to 20 percent,
fair if more than 20.

fair if more than 20.

Fairg wet; some species not
suited.

Good if slope is 0 to 20 percent,

Good if slope is 0 to 20 percent,
fair if more than 20.

Good if slope is 0 to 20 percent,
fair if more than 20.

Good if slope is 0 to 20 percent,
fair if more than 20.

Fair: wet; some species not
suited.

Poor if slope is 0 to 2 percent,
unsuitable if more than 2;
few species suited.

Poor if slope is 0 to 2 percent,
unsuitable if more than 2;
few species suited.

Poor if slope is 0 to 2 percent,
unsuitable if more than 2;
few species suited.

Poor if slope is 0 to 2 percent,
unsuitable if more than 2;
few species suited.

Poor if slope is 0 to 2 percent,
unsuitable if more than 2;
moderate permeability.

Fair if slope is 0 to 2 percent,
unsuitable if slope is more
than 2 percent; most soils
have moderately slow or slow
permeability in substratum.

Unsuitable: shallow to very
porous substratum.

Unsuitable: shallow to very
porous substratum.

Good if slope is 0 to 2 percent,
fair if more than 2; wet;
moderately rapid or rapid
permeability in some soils.
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TABLE 6.—So:l interpretation for

Wildlife group, description of soils, Grain and seed crops Grasses and legumes. Wild herbaceous upland plants
geries, and map symbols

Group 7: Poorly drained or very | Good if drained, unsuitable if Fair if drained, poor if Unsuitable: very wet; few
poorly drained soils and land undrained and wet. undrained and wet. species suited.
types.
Alluvial land, wet: An.
Barry: Ba.
Colwood: Cw.
Elvers: Ev.

Granby: Gb, Gg.
Loamy land, seeped: Lo.
Marsh:

Montgomery: Mo.
Navan: Na.

Otter: Ot.
Pella: Ph.
Poygan: Py.

Sebewa: Sm.
Stony land, wet: Sw.

Group 8: Mainly very poorly Fair if drained, unsuitable if Fair if drained, unsuitable if Unsvitable: wet; few species

drained organic soils; sandy in undrained and wet. undrained and wet; few suited.

places. species suited.
Adrian: Ag, Ak.
Boots: Bk.
Edwards: Ed.
Houghton: Hu.
Muskego: Maz.
Palms: Pa.
Willette: We.

Group 9: Well drained and Good . - e Good_ . . ___ Good . - e
moderately well drained soils
and land types; subject to
flooding.

Alluvial land: Am.
Bellevue: Be, Bf.
Juneau: JuA.

Group 10: Sandy and gravelly Poor: hazard of water erosion; | Fair if slope is 0 to 12 percent, | Fair if slope is 0 to 20 percent,
land types; droughty. shallow to rock; very low poor if more than 12; some poor if more than 20; some
Beaches, sandy: Bd. available water capacity. species not suited; very low species not suited; very low
Cut and fill land, sandy and available water capacity. available water capacity.

gravelly: Cx.
Dune land: Dn.
Gravel pit: Gp.
Made land: Ma.

They furnish fruit, seeds, browse, and cover for wild- season but are saturated within a few inches of the
life that live in wet areas and in or near open water. soil surface. Type 6 wetlands are shrubby swamp
Examples are smartweed, canarygrass, sedges, arrow- areas in which the soil is usually saturated during the
head, alder, and willow. growing season.

Wetland plants grow well in types 1, 2, and 6 wet- Shallow water developments are less than 5 feet deep
lands (238). Type 1 wetlands are seasonally flooded and include natural and artificial water areas formed
bagins and nearly level areas that are covered with near dug-out areas or low embankments. Common
water or are saturated during seasonal wet periods plants are cattails, bulrushes, sedges, and reeds. These
but are usually dry during much of the growing developments are types 3 and 4 wetlands (23). Type 3
season. Type 2 wetlands are fresh meadows that are wetlands are shallow marshes in which the soil is satu-
usually not covered with water during the growing rated or covered with as much as 6 inches of water
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Woody plants

Hardwoods, trees, and shrubs Coniferous trees

Poor: very wet; few species Poor: very wet; few species
suited. suited.
Poor: wet; some species suited...| Fair: wet; some species not
not suited.
Fair: hazard of flooding_...___.. Fair: hazard of flooding; some

species not suited.

Poor: few species suited; very

Poor: few species suited; very
low available water capacity.

low available water capacity.

Wetland plants for food Shallow and deep water
and cover developments
Good. . .- Good.
Good . - . oo Good if slope is 0 to 2 percent,
fair if more than 2; wet.
Poor: few species suited_._____ Poor if slope is 0 to 2 percent,
unsuitable if more than 2;
moderate permeability.
Unsuitable: very low available | Unsuitable: shallow to fissured
water capacity; insuffirient dolomite or gravel.
soil moisture.

during the growing season. Type 4 wetlands are deep
marshes that are covered with 6 inches to about 3
feet of water during the growing season.

Deep water developments are more than 5 feet deep
and formed by dug-out areas or embankments. Com-
mon plants are coontail, water lilies, milfoil, and water
weed. The deep water areas consist of ponds, lakes,
and type 5 wetlands (23). Type 5 wetlands are open
freshwater areas that include shallow ponds and res-
grvoirs or wet areas where water is less than 10 feet

eep.

Table 7 lists the important wildlife species in She-
boygan County and shows the importance of the vari-
ous habitat elements for the stated kinds of wildlife.

The suitability of a particular soil for a given species
of wildlife can be determined by the use of tables 6 and
7. For example, critical elements of the habitat for
ring-necked pheasants are grasses and legumes, wild
herbaceous upland plants, and herbaceous wetland
plants. Only a combination of soil groups can be well
suited to all these habitat elements. An environment
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Figure 8.—Butler Lake in Mitchell Township is one of the few remaining wetlands in Sheboygan County.
Houghton soils are along the shoreline.

having soils in group 1, well drained loamy soils, and
soils in group 8, organic soils, is desirable.

Recreation

Knowledge of soils is necessary in planning, develop-
ing, and maintaining areas used for recreation. In table
8 the soils of Sheboygan County have been placed in
nine recreation groups, and the symbols of the soils
assigned to each group are given. The soils are rated
according to limitations that affect their use for camp
areas, playgrounds, picnic areas, paths and trails, and
golf course fairways.

In table 8 the soils are rated as having slight, mod-
erate, and severe limitations for the specified uses. For
all of these ratings, it is assumed that a good cover of
vegetation can be established and maintained. A limita-
tion of slight means that soil properties are generally
favorable and limitations are so minor that they easily
can be overcome. A moderate limitation can be over-
come or modified by planning, by design, or by special
maintenance. A severe limitation means that costly soil

reclamation, special design, intense maintenance, or a
combination of these is required.

Camp areas are used intensively for tents, small
camp trailers, and the accompanying activities of out-
door living. Little preparation of the site is required
other than shaping and leveling for tent and parking
areas. Camp areas are subject to heavy foot traffic and
limited vehicular traffic. The best soils have mild slopes,
good drainage, a surface free of rocks and coarse frag-
ments, no,flooding during periods of heavy use, and a
surface that is firm after rains but not dusty when dry.

Playgrounds are areas used intensively for baseball,
football, badminton, and similar organized games. Soils
suitable for this use need to withstand intensive foot
traffic. The best soils have a nearly level surface free of
coarse fragments and rock outcrops, good drainage, no
flooding during periods of heavy use, and a surface that
is firm after rains but not dusty when dry. If grading
and leveling are required, depth to rock is important.

Picnic areas are attractive natural or landscaped
tracts that are subject to heavy foot traffic. Most of the
vehicular traffic, however, is confined to access roads.
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TABLE 7.—Importance of selected elements of wildlife habitat

(Numeral 1 indicates little or no value; 2, some value; 3, important; 4, very important. An asterisk indicates a key or critical element.
Dashes indicate the element is not applicable to use by the stated kind of wildlife]

Grain and Grasses and Woody plants Water areas
seed crops legumes Wwild Wetland
herba- plants
Selected wildlife ceous for
species upland Hardwood Conif- food
Har- | Unhar- | Har- | Unhar-{ plants erous and | Shallow| Deep
vested | vested | vested | vested trees cover
Shrubs | Trees
Migratory waterfowl:
UCKS. .« o e eeeeae 3 3 1 3 12 1. *4 *4 4
[ 4 *4 4 D A (RSN FRUIRPRUI PRSI IS 2 3 3
Upland game birds:
Hungarian partridge. . _..__.__ 4 4 3 4 4 ) A [ ) A [ I
4 *4 *4 4\ ______. 1 *4 2
4 4 4 *4 2 1 4 E 2 [
3 3 4 4 2 F: 2 D, N
Small game:
Rabbits, cottontail .. __________ 3 4 3 *4 *4 *4 3 1 2 8 ..
Raccoon. .. .. 3 7 P, 1 1 2 T S PO 1 *4 4
Squirrels, fox and gray. . ....-- 3 4 1 1 2 *4 ) N PSRN RN SR
Large game:
T e e eecccemccmemm———————— 3 4 3 3 4 4 4 4 3 3 2
Furbearers:
Beaver. . oo e e 4 *q 4 4 *4
Fox, red ' o eoo.- 2 3 2 3 3 2 1 3 3 1
Mink ' e e e e 2 1 1 3 *4 *4
Muskrat._ oo -_ 1 b I [ PR, b I [ IR, 4 *4 *4

t Carnivorous species not strictly dependent on elements listed.

The best soils are firm when wet but not dusty when
dry; are free from flooding during the season of use;
and do not have slopes or stoniness that greatly in-
cre%se the cost of leveling sites or of building access
roads.

Paths and trails are used for local and cross-country
travel by foot or horseback. Design and layout should
require little or no cutting and filling. The best soils are
at least moderately well drained, are firm when wet
but not dusty when dry, are flooded no more than once
during the season of use, have slopes of less than 15
percent, and have few or no rocks or stones on the
surface.

Golf course fairways are areas beween greens or
holes on the course. Soils for this use are rated in an
undisturbed condition. Suitable soils must withstand
intensive foot and vehicular traffic. The best soils have
good drainage, a surface free of rocks and coarse frag-
ments, no flooding during periods of heavy use, a high
available water capacity, and moderate permeability.
The soils should be relatively dry during the season of
use and be capable of supporting a thick turf without
special management.

Engineering °

This section is useful to those who need information

® By JoHN E. MILLIGAN, civil engineer, Soil Conservation
Service, helped prepare this section.

about soils used as structural material or as foundation
upon which structures are built. Among those who can
benefit from this section are planning commissions,
town and city managers, land developers, engineers,
contractors, and farmers.

Among properties of soils highly important in engi-
neering are permeability, strength, compaction charac-
teristics, soil drainage condition, shrink-swell potential,
grain size, plasticity, and soil reaction. Also important
are depth to the water table, depth to bedrock, and soil
slope. These properties, in various degrees and com-
binations, affect construction and maintenance of roads,
airports, pipelines, foundations for small buildings,
irrigation systems, ponds and small dams, and systems
for disposal of sewage and refuse.

hInformation in this section can be helpful to those
who—

1. Select potential residential, industrial, commer-
cial, and recreational areas.

2. Evaluate alternate routes for roads, highways,
pipelines, and underground cables.

3. Seek sources of gravel, sand, or clay.

4. Plan farm drainage systems, irrigation sys-
tems, ponds, terraces, and other structures for
controlling water and conserving soil.

5. Correlate performance of structures already
built with properties of the kinds of soil on
which they are built, for the purpose of pre-
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TABLE 8.—Degree and kind of

Recreation groups, descriptions of soils, Camp areas Playgrounds
and map symbols

Group 1: Mainly well drained soils; loamy | Slight if slope is 0 to 6 percent, moderate | Slight if slope is 0 to
surface layer; moderately or moderately if 6 to 12, severe if more than 12; erosive; 1% 2 to 6, I:;evere i}; m%ge:ﬁ(;r;t,sr'n:r%?{g?
rapidly permeable subsoil. Some soils in this some areas are stony or gravelly. some areas are stony or gravelly; ’
group have a gravelly surface layer and are )
very rapidly permeable.
Casco: CeA, CeB, CeC2, CrC, CrD2,
CrE, CrF.
Cut and fill land, loamy: Cy.
Hebron: HeA, HeB, HfA, HfB.
Sisson: SrA, SrB, SrC2.

Group 2: Well drained and moderately well | Slight if slope is 0 to 6 percent, moderate | Slight if slope is 0 to 2 percent, moderate

drained soils; silty or loamy surface layer; if 6 to 12, severe if more than 12; erosive; if 2 to 6, severe if more than 6; erosive;

moderately and moderately slowly permeable surface is wet and soft after rains; com- compacts easily when wet; levéling can-

‘subsoﬂ. pacts easily when wet. expose sand and gravel in some areas or
Fox: FsA, FsB, FsC2. bedrock in Hochheim-Knowles complex.

Hochheim: HmB2, HmC2, HmD2, HmE,
HsC2, HsD2, HsE, HtB.

Kewaunee: KnA, KnB.

St. Charles: ScA, ScB.

Saylesville: ShA, ShB, SkC2.

Theresa: ThA, ThB, ThC2.

Waymor: WbA, WbB, WbC2.

Zurich: ZuA, ZuB.

Group 8: Well drained and moderately well | Moderate if slope is 0 to 12 percent, severe | Severe: erosive; droughty; j i
drained sandy and gravelly soils; droughty. if more than 12; erosive; droughty; sub- blowing; difficult to %nais;ft:;lr}) ?:gdtc‘),es;é_l
Boyer: BmB, BmC2. ject to soil blowing. tative cover.
Cut and fill land, sandy and gravelly: Cx.
Oakville: OaB, OaC.

Group 4: Somewhat poorly drained soils. . __. Moderate: sites remain wet for moderately | Moderate: soil saturated at a depth of

ﬁablgsﬁ F%\A long periods. Ies§ than 8 feet during wet periods;
Sbiar ) subject to occasional ponding; i

Kibbie: KuA. danJlaged, ponding; sod easily

Lamartine: LmA.
Manawa: MDbA.
Martinton: MgA.

Mosel: MsA.
Nenno: NnA, NnB.
Wasepi: Wa.
Yahara: YhA.

Group 5: Mainly well drained and moderately | Moderate if slope is 2 to 12 percent, severe | Moderate if slope is 2 to 6 percent, severe
well drained soils; silty or clayey surface if more than 12; erosive; surface muddy if more than 6; erosive; diﬁicult'; to es-
layer; moderately slowly permeable. and slippery when wet; difficult to es- tablish vegetative cover; muddy and

Cut and fill land, clayey: Cz. tablish vegetative cover. slippery when wet. -
Kewaunee: KpB2, KpC2, KpD2, KsC3,
KsD3.

Group 6: Land types, too variable to charac- | Severe: variable characteristies....._._... Severe: variable characteristies_________

terize. o

Beaches, sandy: Bd.
Dune land: Dn.

Gravel pit: Gp.

Loamy land, seeped: Lo.
Made land: Ma.

Marsh: Mf.
Rough broken land: Ry.
Group 7: Well drained and moderately well | Severe: subject to occasional flooding. ... Moderate: subject to occasional flooding. .

drained alluvial soils.
Alluvial land: Am.
Bellevue: Be, Bf.
Juneau: JuA.

Group 8: Poorly drained and very poorly, Severe: sites remain wet for long periods; | Severe: sites remain wet for long periods;

drained mineral soils. subject to flooding or ponding; low subject to flooding or ponding; low
Alluvial land, wet: An. trafficability. trafficability.

Barry: Ba.

Colwood: Cw.

Elvers: Ev.

Granby: Gb, Gg.
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Picnic areas

Paths and trails

Golf course fairways

Slight if slope is 0 to 6 percent, moderate
if 6 to 12, severe if more than 12; erosive;
some areas are stony or gravelly.

Slight if slope is 0 to 6 percent, moderate
if 6 to 12, severe if more than 12; erosive;
compacts easily when wet; some areas are
stony or gravelly.

Moderate if slope is 0 to 12 percent, severe
if more than 12; erosive; droughty; subject
to soil blowing.

Moderate: soil saturated at a depth of less
than 3 feet during wet periods; subject to
occasional ponding.

Moderate if slope is 2 to 6 percent, severe
if more than 6; erosive; muddy and slippery
when wet; difficult to establish vegetative
cover.

Severe: variable characteristies_____________

Moderate: subject to occasional flooding__ __

Severe: sites remain wet for long periods;
subject to flooding or ponding.

Slight if slope is 0 to 12 percent, moderate
if 12 to 20, severe if more than 20.

Slight if slope is 0 to 12 percent, moderate
if 12 to 20, severe if more than 20; muddy
and slippery when wet; some areas are
stony or gravelly.

Moderate if slope is 0 to 12 percent, severe
if more than 12; erosive; droughty; paths
difficult to maintain.

Moderate: sites remain wet for moderately
long periods.

Moderate if slope is 2 to 12 percent, severe
if more than 12; erosive; muddy and
slippery when wet.

Severe: variable characteristies___________
Moderate: subject to occasional flooding. -
Severe: sites remain wet for long periods;

subject to flooding or ponding; low traf-
ficability.

Slight if slope is 0 to 6 percent, moderate
if 6 to 12, severe if more than 12; erosive;
some areas are stony or gravelly.

Slight if slope is 0 to 6 percent, moderate
if 6 to 12, severe if more than 12; erosive;
some areas are stony or gravelly.

Moderate if slope is 0 to 6 percent, severe
if more than 6; erosive; droughty; difficult
to maintain turf.

Moderate: soils saturated at a depth of less
than 8 feet for moderately long periods;
subject to occasional ponding; turf easily
damaged when wet.

Moderate if slope is 2 to 6 percent, severe
if more than 6; erosive; muddy and slip-
perfy when wet; difficult to establish good
turf.

Severe: variable characteristics.
Moderate: subject to occasional flooding.
Severe: sites remain wet for long periods;

subject to flooding or ponding; turf easily
damaged.
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TABLE 8.—Degree and kind of

Recreation groups, descriptions of soils,
and map symbols

Camp areas

Playgrounds

Montgomery: Mo.
Navan: Na.
Otter: Ot.
Pella: Ph.
Poygan: Py.
Sebewa: Sm.
Stony land, wet: Sw.

Group 9: Mainly very poorly drained organic | Severe:
soils; sandy areas in places.
Adrian: Ag, Ak.
Boots: Bk,

Edwards: Ed.
Houghton: Hu.
Muskego: Mz,
Palms: Pa.

Willette: We.

sites are wet for long periods;
subject to ponding; very low trafficability.

Severe: sites are wet for long periods;
subject to ponding; very low trafficability.

dicting performance of structures on the same
or similar kinds of soil in other locations.

6. Predict the trafficability of soils for cross-
country movement of vehicles and construction
equipment.

7. Develop preliminary estimates pertinent to
construction in a particular area.

“Most of the information in this section is in tables 9,
10, and 11, which show, respectively, several estimated
soil properties significant in engineering; interpreta-
tions for various engineering uses; and results of engi-
neering laboratory tests on soil samples.

This information, along with the soil map and other
parts of this publication, can be used to make interpre-
tations in addition to those given in tables 9 and 10,
and it also can be used to make other useful maps.

This information, however, does not eliminate the
need for further investigations at sites selected for
engineering works, especially works that involve heavy
loads or that require excavations to depths greater than
those shown in the tables, generally depths greater than
5 feet. Also, inspection of sites, especially the small
ones, is needed because many delineated areas of a
given soil mapping unit may contain small areas of
other kinds of soil that have strongly contrasting prop-
erties and different suitabilities or limitations for soil
engineering.

Some of the terms used in this soil survey have spe-
cial meaning in soil science that may not be familiar to
engineers. The Glossary defines many of these terms.

Engineering classification

The two systems most commonly used in classifying
samples of soils for engineering are the Unified system
(2) used by the SCS engineers, Department of Defense,
and others, and the AASHTO system (1) adopted by
the American Association of State Highway and Trans-
portation Officials,

The Unified system is used to classify soils according
to engineering uses for building material or for the
support of structures other than highways. Soils are
clagsified according to particle size fistribution, plas-
ticity index, liquid limit, and organic-matter content.
Soils are grouped into 15 classes and 11 dual classes.
There are eight classes of coarse grained soils that are
subdivided on the basis of gravel and sand content.
These are identified as GW, GP, GM, GC, SW, SP, SM,
and SC. Six classes of fine grained soils are subdivided
on the basis of the plasticity index. Nonplastic classes
are ML, MH, OL, and OH ; plastic classes are CL and
CH. There is one class of highly organic soils, Pt. Dual
classifications used for a specific range of particle sizes
are SP-SM, SW-SM, SU-SC, SW-SC, GP-GM, GW-
GM, GP-GC, and GW-GC. For a specific range of
liquid limits and plasticity indexes, the dual classifica-
tions of CL-ML, SC-SM, and GC-GM are used. For
borderline cases, usually both possible classifications
are listed.

The AASHTO system is used to classify soils accord-
ing to those properties that affect use in highway con-
struction and maintenance. In this system a soil is clas-
sified in one of seven basic groups ranging from A-1
through A-7 on the basis of grain size distribution,
liquid limit, and plasticity index. In group A-1 are
gravelly soils, which have high bearing strength and
are the best soils for subgrade, or foundation. At the
other extreme, in group A-7, are clay soils, which have
low strength when wet and are the poorest soils for
subgrade. Where laboratory data are available to jus-
tify a further breakdown, the A-1, A-2, and A-7
groups are divided as follows: A-1-a, A-1-b, A-2-4,
A-2-5, A-2-6, A-2-7, A-7-5, and A-T7-6. As additional
refinement, the engineering value of a soil material can
be indicated by a group index number. Group indexes
range from 0 for the best material to 20 or more for
the poorest. The AASHTO classification for tested soils,
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Severe: sites are wet for long periods; sub- | Severe:

ject to ponding; very low trafficability.

sites are wet for long periods; sub-
ject to ponding; very low trafficability.

Severe: sites are wet for long periods; sub-
ject to ponding; very low trafficability.

with group index numbers in parentheses, is shown in
table 11; the estimated classification, without group
index numbers, is given in table 9 for all soils mapped
in the survey area.

USDA texture is determined by the relative propor-
tions of sand, silt, and clay in soil material that is less
than 2.0 millimeters in diameter. “Sand,” “silt,” “clay,”
and some of the other terms used in the USDA textural
classification are defined in the Glossary. Stones, cob-
bles, and gravel are used as textural modifiers where
present in the soil.

Estimated soil properties

Several estimated soil properties significant in engi-
neering are given in table 9. These estimates are made
by layers of representative soil profiles having signifi-
cantly different soil properties. The estimates are based
on field observations made in the course of mapping,
on test data for these and similar soils, and on experi-
ence with the same kinds of soil in other counties. Fol-
lowing are explanations of some of the soil properties
given in the table.

Depth to seasonal high water table is the distance
from the surface of the soil to the highest level of sat-
uration in the soil in most years.

Hydrologic groups reflect the ability of soils to re-
strain runoff from a heavy storm after they have been
thoroughly wetted. Where two hydrologic groups are
shown, the first is for areas that are drained. Group A
contains mainly well drained and excessively drained
sandy or gravelly soils but in some cases includes
d‘ralned organic soils. These soils have a high infiltra-
tion rate and a high rate of water transmission. Group
B contains mainly moderately well drained, moderately
fine textured to moderately coarse textured soils. These
soils have a moderate infiltration rate and a moderate
rate of water transmission. Group C contains mod-

erately fine textured or fine textured soils that have
layers that impede the downward movement of water.
These soils have a slow infiltration rate and a slow rate
of water transmission. Group D contains mainly clay
soils that have high shrink-swell potential; soils that
have a high permanent water table; soils that have a
ciay pan or clay layer at or near the surface; and shal-
low soils over a nearly impervious substratum. The
soils have a very slow infiltration rate and a very slow
rate of water transmission.

Soil texture is described in table 9 in the standard
terms used by the Department of Agriculture. These
terms are based on the percentage of sand, silt, and
clay in soil material that is less than 2.0 millimeters in
diameter. “Loam,” for example, is soil -material that
contains 7 to 27 percent clay, 28 to 50 percent silt, and
less than 52 percent sand. If the soil contains gravel or
other particles coarser than sand, an appropriate modi-
fier is added, as for example, “gravelly loamy sand.”
“Sand,” “silt,” “clay,” and some of the other terms
used in USDA textural classification are defined in the
Glossary.

Liquid limit and plasticity index are water contents
obtained by specified operations. As the water content
is increased in a dry, clayey soil from which the parti-
cles coarser than 0.5 millimeter have been removed, the
material changes from a semisolid to a plastic. If the
moisture content is further increased, the material
changes from a plastic to a liquid. The plastic limit is
the moisture content at which the soil material changes
from a semisolid to a plastic; and the liquid limit, from
a plastic to a liquid. The plasticity index is the numerical
difference between the liquid limit and the plastic limit.
It indicates the range of water content within which a
soil material is plastic. Liquid limit and plasticity index
are estimated in table 9, but in table 11 the data are
based on tests of soil samples.

Permeability is an estimate of the rate at which a
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TABLE 9.—Estimates of sotl properties

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. Because the
other series that appear in the first column of this table. Absence of data indicates that the soil is too variable

Depth Classification Coarse
to frag-
sea- |Hydro-| Depth ments
Soils series and map symbols sonal | logic | from USDA texture greater
high group |surface than
water Unifed AASHTO 3
table inches
Ft In Pet
*Adrian: Ag, AK_ s 20-1 | A/D 0-40 | Muck____._________.___ Pt | __.
For Granby part of Ak, see Granby 40-60 | Sand._..__...___________ SP A-3 0
series; for Oakville part of Ak, see
Qakville series.
Alluvial land: Am._.____________._._.__ 23->5
No valid estimates. Material too
variable.
Alluvial land, wet: An__________________ 20-1
No valid estimates. Material too
variable.
Barry: Ba.._ . 20-1 D 0-10 | Siltloam_ ______________ ML, SM A-4 0
10-29 Sillty clay loam and silt CL A-6, A-7 0-3
oam,
29-60 | Gravelly sandy leam_____ SM A-2, A4 1-10
Beaches, sandy: Bd.._____._.__________ (&) P 0-60 |- e 0
No valid estimates for most items.
Material too variable.
Bellevue: Be..___________________._.._. 23->51C 0-10 | Siltloam_______________ ML A-4 0
: 10-23 | Silty clay loam__________ CL A-6 0
23-83 | Loam___._________.___._ CL, CL-ML A-4, A-6 0
33-60 | Silt loam, loam, and fine | ML, SM A-4 0
sandy loam.
Bellevue variant: Bf_.___________________ 23->5 | B 0-18 | Fine sandy loam________ SM A-4 0
18-52 | Loamy fine sand________ SM A-2 0
52-60 | Sand.______________.____ SP-SM A-2, A-3 0
Boots: BK-- . 20-1 A/D 0-14 | Muck._________________ Pt ..
14-40 | Mueck_________________._ Pt e ..
40-60 | Muck__________________ Pt || .
Boyer: BmB,BmC2____________________ >5| A 0-8 Loamy sand_ ___________ SM A-2 0-5
8-26 | Sandy loam_____________ SM A-2, A4 0-5
26-60 | Sand and gravel_________ SP-SM A-1, A-8 0-10
*Casco: CeA, CeB, CeC2, CrC, CrD2, >5| B 0-8 | Loam______.___________ ML A4 0-10
CrE, Crr. 8-17 | Sandy clay loam and SC or CL A-6 0-10
For Rodman part of CrC, CrD2, CrE, clay loam.
and Crr, see Rodman series. 17-60 | Gravel andsand...._____ SP, SP-SM, A-1or A-3 5-10
GP or GP-
GM
Colwood: Cw______ . ______. 20-1 B/D 0-11 | Silt loam_______________ CL or CL-ML | A4 0
11-27 | Siltloam ______________. CL A-6 0
27-88 | Loam_________.____.____ ML, CL-ML A-4 0
or CL:
33-60 | Silt and very fine sand___| ML A-4 0
Cut and fill land, sandy and gravelly: Cx_ >5 |- 0-60 |- e e e
Too variable to be rated for most items.
Cut and fill land, loamy: Cy.__.._________ >b ... 0-60 (o e
Too variable to be rated for most items.
Cut and fill land, clayey: Cz_.__._________ 1->5 [-.___. 0-60 || e e
Tco variable to be rated for mcst items.

See footnotes at end of table.
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soils in such mapping units can have different properties and limitations, it is necessary to follow carefully the instructions for referring to
to be rated or that no estimate was made. The symbol > means greater than; the symhol < means less than)

Percentage less than 3 inches Risk of corrosion
passing sieve—
Liquid Plas- Available Shrink-
limit ticity |’ermeabilits water Reaction ! swell
No. 4 | No. 10 | No. 40 (No. 20( index capacity potential Un-
4.7 (2.0 (0.42 (0.074 coated Concrete
mm) mm) mm) mm) steel
Pect In/hr In/in of soil pH
_______________________________________ NP 2.0-6.0 | 0.35-0.45 | 6.1-7.8 |____________| High_..____| Low to moderate.
100 | 90-95 | 60-76 1-4 (... NP 6.0-20.0 | 0.05-0.07 | 7.4-7.8 | Low...._..| High_______ Low.
95-100 | 95-100 | 65-90 | 36-65 <30 | NP-5 0.6-2.0 [0.22-0.24 | 6.1-7T.8 | Low..___.. High______. Low.
95-100 | 80-90 | 80-90 | 75-85 | 80-45 | 16-30 | 0.6-2.0 | 0.18-0.20 | 6.1-7.8 | Moderate...| High____.___ Low.
85-95 | 70-90 | 60-70 | 25-45 [.__._.... NP 2.0-6.0 |0.11-0.13 | 7.4-8.4 | Low.._____| High_..____ Low.
100 | 95-100 | 10-30 0-1 |- >20.0 | oo e e
100 100 { 85-100 | 55-85 <30 | NP-4 0.6-2.0 |0.22-0.24 [ 6.6-7.3 | Low.-_.._._| Low.__.___| Low.
100 100 | 85-100 | 80-90 | 25-40 | 13-20 | 0.6-2.0 | 0.18-0.20 | 6.6-7.3 | Moderate._.| Low.______{ Low.
100 100 | 60-95 | 50-70 | 20-30 5-15 | 0.6-2.0 | 0.17-0.19 | 6.6-7.3 ow__.___._| Low......_| Low.
100 100 | 85-100 | 40-80 |___._____ NP 0.6-2.0 |0.20-0.24 | 7.4-7.8 | Low_.___.._ Low.___ ... Low.
95-100 | 90-100 | 70-85 | 45-50 <19 | NP4 2.0-6.0 |0.16-0.18 | 7.4-8.4 | Low_______ Low._____. Low.
95-100 | 90-100 | 70-90 | 30-34 | _..___. NP 2.0-6.0 |0.10-0.13 | 7.4-8.4 | Low___.._. Low. .. ... Low.
95-100 | 90-100 | 60-70 5-15 | ... NP 6.0-20.0 | 0.05-0.07 | 7.4-8.4 | Low_______ Low._______ Low.
_______________________________________________ 2.0-6.0 |0.35-0.45 | 6.1-7.8 |.._.._.._..___| Moderate___| Low to moderate.
_______________________________________________ 2.0-6.0 | 0.85-0.45 | 6.1-7.8 |._._....____| Moderate...| Low to moderate.
_______________________________________________ 2.0-6.0 | 0.35-0.45 | 6.1-7.8 |-._______.__| Moderate_..| Low to moderate.
95-100 | 90-100 | 45-70 | 15-30 |.______. NP 6.0-20.0 | 0.10-0.12 | 6.1-7.8 | Low___._._. Low.._____ Low.
95-100 | 80-100 | 55-85 | 25-40 |.._..... NP 2.0-6.0 |0.12-0.14 | 6.1-7.8 | Low.______ Low____.__ Low.
60-90 | 30-75 | 30-60 5-10 |- NP >20.0 | 0.02-0.04 | 7.4-8.4 | Low.....__ Low____.__. Low.
95-100 | 90-100 | 85-95 | 50-70 <30 | NP-5 0.6-2.0 |0.20-0.22 | 6.1-7.3 | Low._______ Low._._____ Low.
85-100 | 80-90 | 70-90 | 45-55 | 25-40 | 11-20 | 0.6-2.0 | 0.16-0.18 | 6.1-7.3 | Moderate_._j Low__._____ Low.
30-95 | 30-90 | 10-90 3-10 | ... NP >20.0 | 0.02-0.04 | 7.4-8.4 { Low.____.__ Low.__._____ Low.
100 100 | 90-100 | 70~-90 | 20-30 5-9 0.6-2.0 10.22-0.24 { 6.6-7.8 | Low_______ Moderate_..| Low.
100 100 | 80-100 | 80-95 | 3040 | 10-20 | 0.6-2.0 | 0.18-0.20 | 6.6-7.8 | Moderate___| High_______ Low.
100 100 | 80-100 | 50-70 <30 | NP-10 | 0.6-2.0 | 0.17-0.19 | 6.6-7.8 | Low.______ High_._____ Low.
100 100 | 70-100 | 70-80 |.__..___. NP 0.6-2.0 |0.18-0.20 | 7.4-8.4 | Low______. High_______ Low.
............................................... 6.0-20.0 | 0.02-0.04
_______________________________________________ 0.6-6.0 | 0.10-0.12
________________________________________________ 0.2-0.6 | 0.10-0.12
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TABLE 9.—FE'stimates of soil properties

Depth Classification Coarse
to ) frag-
sea- |Hydro- | Depth ments
Soils series and map symbols sonal logic | from USDA texture greater
kigh group |surface than
water Unified AASHTO 3
table inches
Ft In Pet
Duneland: Dn____________.________.__ >5
Too variable to be rated.
Edwards: Ed-_ .. 20-1 B/D 0-38 | Muck.______._.________ Pt ..
3860 | Marl_____ .ot
Blvers: EvV_ .o 20-1 D 0-22 | Silt loam______________. ML A-4 0
22-60 | Muck.__________.______ Pt ..
Fabius: FaA_____._ o ____._.. t1-3 B 0-12 | Loam__________________ ML A-4 0-5
12-16 | Clay loam__._________.__ CL A-6 0-5
16-19 | Gravelly sandy loam_____ SM A-2 0or A4 5-10
19-43 | Sand and gravel_________ SP A-1 5-10
43-60 | Finesand_____._________ SM A-2 0
Fox: FsA,FsB,FsC2____________.______ >5| B 0-13 | Silt loam__________._____ ML A4 0
13-27 | Clay loam. _____________ CL A-6 0
27-60 | Sand and gravel._______. SP or SW A-1 0-5
Granby: Gb_..____ .. 20-1 A/D 0-13 | Loamy finesand________ SM A-2o0r A4 0
13-60 | Sand_.____________._.__ SM A-2 or A-8 0
Granby variant: Gg.__ .. ___________.__ 20-1 A/D 0-9 [ Siltleam_______________ ML A4 0
9-18 | Gravelly sandy loam_____ SM A2 0-5
18-60 | Sand and gravel, gravelly | SP or SW A-1 5-10
loamy sand.
Gravel pit: Gp-- . .. _______ T e ) P SRR
Too variable to be rated for most items.
Hebron: HeA,HeB_ _________________._. 3->51C 0-12 | Loam_________._______. ML A-4 0
12-23 | Sandy loam_____________ SM A-2 or A-4 0
23-60 | Silty clay loam__________ CL A-7 0
Hebron variant: HfA, HfB_____________._ 3->5 | C 0-8 Sandy loam..______.____ SM A-2 or A4 0-5
8-18 | Loamy sand_ __________. SM A-2 0-5
18-26 | Sandy clay loam________ SC or CL A-4 cr A-6 0-5
26-33 | Loamy sand____________ SM A-2 0-5
33-38 | Silty elay.._____________ CL A-7 0
38-60 | Silt loam, silty clay loam, | CL A-7 0
and silty clay.
*Hochheim: HmB2, HmC2, HmD2, HmE, >5| B 0-10 | Silt loam_______________ CL or CL-ML | A-4 0
HsC2, HsD2, HsE, and HtB. 10-22 | Clay loam.__.__________._ CL A-T 0-5
For Casco part of HsC2, HsD2, and 22-60 | Gravelly sandy loam___._ SM A-2 or A-4 5-10
HsE, see Casco series; for Sisson
part of HsC2, HsD?2, and HsE, see
Sisson series; for Knowles part of
HtB, see Knowles series.
Houghton: Hu____________ ... 20-1 A/D 0-60 | Muek.__________________ Pt e __
Juneau: JUuA_ . . 23->5 | B 0-35 | Siltloam_..____________ CL or CL-ML | A-4 0
35-45 | Silt loam_______________ ML A-4 0
45-60 | Silt loam_______________ CL A-6 0
Kendall: KIA_ _____ .. 21-3 B 0-9 Silt loam_______________ ML A-4 0
9-34 | Silty clay loam__________ CL A-T 0
34-50 | Loam and silt loam ______ ML A-4 0
50-60 | Gravelly loam.__________ ML A4 0-10
Kewaunee: KnA, KnB, KpB2, KpC2, 3->5|C 0-8 Silt loam_______________ CL or CL-ML | A4 0
KpD2, KsC3, KsD3. 8-20 | Silty elay_.___________._ CL or CH A-7 0
20-60 | Silty clay loam__._______ CL A-6 0

See footnotes at end of table.
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Percentage less than 3 inches Risk of corrosion
passing sieve—
Liquid Plas- | Available Shrink-
limit ticity |Permeability] water |Reaction! swell
No. 4 | No. 10 | No. 40 [No. 200 index capacity’ potential Un-
4.7 (2.0 (0.42 (0.074 coated Concrete
mm) mm) mm) mm) steel
Pet In/hr In/in of soil pH

_______________________________________________ 2.0-6.0 0.35-0.45 | 6.1-7.8 (_____._.____| High_______| Low to moderate.

_______________________________________________ 0.06-0.2 0.25-0.35 | 7.4-8.4 |_._________._.| High_______| Low.

100 100 100 | 70-90 <30 | NP4 0.6-2.0 0.22-0.24 | 6.1-7.8 | Low_______ High_______ Low.
_______________________________________________ 2.0-6.0 0.35-0.4516.1-7.8 |__..________| High_.__.__| Low to moderate.

95-100 | 90-100 | 85-95 60-70 25-35 4-7 0.6-2.0 0.20-0.22 | 6.6-7.3 | Low.______ Moderate_._| Low.

95-100 | 90-100 | 90-100 | 70-80 30-40 11-21 0.6-2.0 0.15-0.19 | 6.6-7.8 | Moderate___| Moderate___i Low.

70-85 70-85 60-60 30-40 10-19 1-4 0.6-2.0 0.10-0.12 | 6.6-7.8- oW ._ __ .. Moderate_._| Low.

65-75 40-45 30-80 1-4 ... NP 2.0-6.0 0.02-0.04 | 7.9-8.4 | Low__.____. Low__._..._ Low.

95-100 | 90-100 | 65-80 20-85 |.o-._-___ NP 2.0-6.0 0.06-0.08 | 7.9-8.4 | Low._._____ Low.___.__ Low.

95-100 | 95-100 | 90-95 70-90 30-35 65-10 0.6-2.0 0.22-0.24 | 6.6-7.3 | Low_______ Low.______ Low.

95-100 | 85-100 | 85-95 | 70-85 | 25-30 | 12-20 | 0.6-2.0 | 0.15-0.19 | 6.1-7.8 | Moderate.._| Low.______ Low.

65-756 | 40-60 | 20-40 2-5 |o.._ NP >20.0|0.02-0.04 | 7.4-8.4 | Low_______ Low.__.___ Low.

1060 100 | 50-70 20-40 {.__..___ NP 6.0-20.0 [ 0.10-0.12 | 6.1-7.83 | Low.______ High_______ Low.

100 | 95-100 | 50-70 5-15 |-eceono- NP 6.0-20.0 | 0.06-0.08 | 6.1-7.83 | Low_._____ High____.__ Low.
95-100 | 95-100 | 90-95 | 70-80 | 30-35 5-10 | 2.0-6.0 | 0.22-0.24 | 6.6-8.4 | Low..____. Moderate_..{ Low.
80-85 60-85 65-75 25-30 |-_.____. NP 2.0-6.0 0.10-0.12 | 7.4-8.4 | Low_______ Moderate.__| Low.
60-65 40-45 20-50 04 |....____ NP >20.0 | 0.03-0.05 | 7.9-8.4 | Low_____._ High___.___ Low.

_______________________________________________ >20.0 | 0.02-0.04
95-100 | 90-100 | 85-100 | 60-70 20-30 1-6 0.6-2.0 0.20-0.22 | 6.6-7.8 | Low_______ Low.___._. Low.
95-100 | 90-100 | 60-70 30-40 10-15 1-2 0.6-2.0 0.12-0.14 | 6.6-8.4 | Low_______ Low_.__.___ Low.

100 | 90-100 | 90-100 | 85-95 40-45 20-25 0.2-0.6 0.18-0.20 | 7.4-8.4 | Moderate.__| Moderate._..| Low.
95-100 | 90-100 | 60-70 30-40 10-19 1-4 2.0-6.0 0.13-0.15 | 6.1-7.8 | Low._._____ Low.__..__| Low.
95-100 { 90-100 | 50-75 15-30 |.coon... NP 2.0-6.0 0.09-0.11 | 6.1-6.5 | Low______._ Low_______ Moderate.
95-100 | 90-100 | 80-90 35-55 20-29 7-13 0.6-2.0 0.16-0.18 | 6.1-7.3 | Moderate___| Low_____.__ Low.
95-100 | 90-100 | 50-75 16-30 | ..._. NP 2.0-6.0 0.09-0.11 | 6.1-7.3 OW_ . __-_ Low_____._ Low.

100 100 | 95-100 | 90-95 | 40-49 | 23-29 | 0.2-0.6 | 0.11-0.13 | 6.6-7.8 | Moderate._.| Moderate_..| Low.

100 100 | 95-100 | 85-95 40-45 20-25 0.2-0.6 0.10-0.20 | 7.9-8.4 | Moderate___| Moderate.__| Low.
95-100 | 95-100 | 85-100 | 70-90 | 20-30 5-10 | 0.6-2.0 |[0.22-0.24 | 6.1-7.3 | Low._._____ Low._...... Low.
95-100 ; 90-100 | 90-100 | 70-85 40-45 20-25 0.6-2.0 0.15-0.19 | 6.1-7.8 | Moderate.__| Low_______ Low.
70-85 60-856 60-70 25-45 |_.__.... NP 0.6-2.0 0.09-0.11 | 7.9-8.4 OW. oo Low.___._. Low.

............................................... 2.0-6.0 [0.835-0.45 | 6.1-7.8 |-._-._..__._.| High._._.__| Low to moderate.

100 100 [<95-100 | 70-90 | 20-30 5-10 | 0.6-2.0 | 0.22-0.24 | 6.1-7.8 | Low.___.___ Moderate...| Moderate.

100 100 | 90-100 | 70-90 35-40 5-10 0.6-2.0 0.20-0.22 | 6.1-7.8 | Low_______ Moderate_..| Moderate.

100 100 | 90-100 | 70-90 35-40 15-30 0.6-2.0 0.20-0.22 | 6.1-7.8 | Moderate...| Moderate...| Moderate.

100 100 | 90-100 | 70-90 | 35-40 5-8 0.6-2.0 |0.22-0.24 | 6.6-7.3 | Low_____._ Moderate.__| Low.

100 | 95-100 | 95-100 | 85-95 40-45 20-25 0.6-2.0 0.18-0.20 | 6.6-7.8 | Moderate___| Moderate.__| Low.
95-100 | 90-100 | 85-95 60-75 30-35 2-5 0.6-2.0 0.17-0.19 | 6.6-7.8 OW._ _ .. High_____.. Low.
80-95 80-90 70-85 60-75 |- NP 0.6-2.0 0.17-0.19 | 7.4-8.4 | Low______. High______. Low.

100 100 | 90-100 | 70-90 20-30 5-10 0.6-2.0 0.22-0.24 | 6.1-7.3 | Low_______ Moderate___| Low.

100 | 95-100 | 95-100 | 80-95 45-60 25-40 0.2-0.6 0.11-0.13 | 6.1-7.8 | Moderate_._| High_______ Low.
95-100 | 95-100 | 90-100 | 70-95 | 30-40 | 15-25 | 0.2-0.6 | 0.18-0.20 | 7.4-8.4 | Moderate___| High_______ Low.
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TABLE 9.—Estimates of soil properties
Depth Classification Coarse
to frag-
sea- |Hydro- | Depth ments
Soils series and map symbols sonal logic | from USDA texture greater.
high group |surface than
water Unified AASHTO 3
table inches
Ft In . Pet
Kibbie: KuA__ . ... 21-3 B 0-8 [ Siltloam.______.________ ML A-4 0
8-18 | Clay loam______________ CL A-6 0
18-60 | Silt, very fine sand, and | ML A-4 0
silt loam.
Knowles_ - e >5| B 0-8 | Siltloam______._._____. CL-MLor CL | A-4 0
Mapped only with Hochheim soils. 8-26 Sillty clay loam and clay | CL A-6 or A-T 0
oam.
26-60 | Dolomite.
Lamartine: LmA___ ... .. _..... 1-3 B 0-14 | Silt loam.___.__..________ CL or CL-ML | A-4 0
14-28 lexy loam and silty clay | CL A-6 0-5
oam,
28-60 | Gravelly sandy loam_____ SM A-20r A4 5-10
Loamy land, seeped: " Lo.__ .. __________ 0-1
Too variable to be rated.
Made land: Ma.
Too variable to be rated.
Manawa: MbA__ ... 21-3 C 0-8 Silt loam______________. CL or CL-ML | A4 0
8-18 | Clay_ . ______ . _.._. CL A-7 0
18-60 | Silty clay loam__________ CL A-6 0
Marsh: Mf. . 2 0-1
Too variable to be rated for most items.
Martinton: MgA_ .. ____. 21-3 B 0-10 | Siltloam_.__._____...__. ML A-4 0
10-86 | Silty clay...________..___ CH A-7 0
36-60 | Silt loam and silty clay CL A-6 0
lcam.
Matherton: MKA . ___ . ___. 21-3 B 0-16 | Silt loam__________.____ CL or CL-ML | A4 0
16-29 lely loam and silty clay { CL A-6 0-5
oam.
29-60 | Sand and gravel_________ SP A-1or A-8 5-10
Montgomery: Mo .. ... ... _. 0-1 D 0-12 | Silty clay loam_.____.____ CL A-T 0
12-25 | Silty elay_ .. _____.____ CH A-7 0
25-60 | Silt, clay, and very fine CL A-7 0
sand.
Mosel: MsA. . .. 1-3 C 0-9 | Loam. ... .. ... __.___._ ML A-4 0
9-26 | Clay loam______________ CL-MLorCL | A-4 0
26-60 | Silty clay loam__________ CL A-T7 0
Muskego: Mz . ... 20-1 D 0-40 | Muek.____________..____ Pt |aai_.__
40-60 | Coprogenous material____| OH | ___________|..___.__.
Navan: Na_. . mmaeaao- 20-1 D 0-11 { Loam______________.____ ML A4 0
11-30 { Sandy clay loam and CL, ML, SM A-6 or A-2 0
loam. or SC
30-36 | Silty clay loam__________ CL 26 or A-7 0
36-60 | Siltand clay.___________ CL A-7 0
Nenno: NnA, NnB________________._.__. 21-3 B 0-8 Silt loam_______________ CL cr CL-ML | A4 0
8-20 | Clay loam and loam_____ CL A-6 or A-7 0
20-60 | Gravelly loam__.__.______ ML A-4 5-15
QOakville; OaB,0aC_._____.____________ 3->51 A 0-12 | Loamy finesand. _.__._. SM A-2 0
12-60 | Sand and finesand______ SM or SP-SM | A-2 0

See footnotes at end of table.
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Percentage less than 3 inches
passing sieve—

Risk of corrosion

Liquid Plas- Available Shrink-
limit ticity |Permeability water Reaction ! swell
No. 4 | No. 10 | No. 40 {No. 200 index capacity potential Un-
(4.7 2.0 (0.42 | (0.074 coated Concrete
mm) mm) mm) mm) steel
Pet In/hr In/in of soil pH

100 100 | 90-100 | 70-90 | 20-40 5-8 .6-2.0 | 0.22-0.24 | 6.6-7.8 | Low.___.... High._....__ Low.

100 100 | 90-100 | 70-80 | 30-35 | 15-20 | 0.6-2.0 [ 0.15-0.19 | 6.6-7.8 | Low.__...__ High______. Low.

100 100 | 70-100 | 70-80 |- .- NP 0.6-2.0 |0.18-0.20 | 7.4-8.4 | Low.______. High___.__. Low.

100 100 | 90-100 | 85-95 | 20-30 5-10 | 0.6-2.0 |0.22-0.24 | 6.1-7.83 | Low__.____. Low_____.. Low.
95-100 | 95-100 | 90-100 | 85-95 | 85-45 | 15-25 | 0.6-2.0 | 0.18-0.20 | 6.1-7.8 | Moderate-..| Moderate__.| Low.

100 100 | 90-100 | 70-90 | 20-30 5-10 | 0.6-2.0 | 0.22-0.24 | 6.1-7.8 | Low_____._ High______. Low.
95-100 | 90-100 | 90-100 | 70-80 | 35-40 | 15-20 | 0.6-2.0 | 0.15-0.19 [ 6.1-7.8 { Low._____. High____._. Low.
86-956 | 70-90 | 60-70 | 25-45 |-.__..__ NP 0.6-2.0 |0.10-0.12 | 7.4-8.4 | Low.___.._ High_______ Low.

100 100 | 90-100 | 70-90 | 20-30 5-10 | 0.6-2.0 | 0.22-0.24 | 6.1-7.3 | Low_______ Low_.__._. Low.

100 | 95-100 | 90-100 | 80-90 | 45-50 | 25-35 | 0.06-0.2 | 0.09-0.11 | 6.6-7.8 | Moderate...| High_______ Low.
95-100 | 95-100 | 80-100 | 85-95 | 30-40 | 15-25 | 0.06-0.2 | 0.18-0.20 | 7.9-8.4 | Moderate._.| High__._____ Low.

100 100 | 90-100 | 70-90 | 85-40 5-8 0.6-2.0 | 0.22-0.24 { 6.6-7.8 | Low.______ Moderate___| Low.

100 100 | 95-100 | 90-95 | 60-65 | 35-40 | 0.2-0.6 | 0.11-0.13 | 6.6-7.8 | Moderate.__| Moderate.._| Low.

100 100 | 90-100 | 70-90 | 80-35 | 12-15 | 0.2-0.6 | 0.18-0.22 | 7.4-8.4 | Moderate_.__| Moderate_.__| Low.

100 | 95-100 | 90-100 | 70-90 | 20-25 5-8 2.0-6.0 | 0.22-0.24 | 6.6-7.8 | Low.._.__. High_______ Low.
95-100 | 80-90 | 55-90 | 50-80 | 30-40 | 15-20 | 0.6-2.0 | 0.15-0.19 | 6.6-7.8 | Low____.__ High_______ Low.
60-80 | 30-75 | 30-60 0-4 |______.. NP 6.0-20.0 | 0.02-0.04 | 7.4-8.4 | Low__.____ High_______ Low.

100 100 | 95-100 | 85-95 | 41-45 | 20-25 | 0.2-0.6 | 0.21-0.23 | 6.6-7.3 | High_______ High____.__ Low.

100 100 | 95-100 | 90-95 | 50-55 | 80-35 | 0.06-0.2 | 0.11-0.13 | 6.6-7.8 | High_______ High.______ Low.

100 100 | 90-100 | 85-95 | 41-50 | 20-30 | 0.06-0.2 | 0.18-0.20 | 7.4-8.4 | Moderate.__| High_______ Low.

100 100 | 85-95 | 60-75 | 20-30 1-5 0.6-2.0 | 0.20-0.22 | 6.6-7.8 | Low.._._..__ High_____.__ Low.
95-100 | 80-100 | 80-95 | 70-80 | 20-30 5-10 | 0.6-2.0 | 0.15-0.19 | 6.6-7.8 | Low_______ High_______ Low.

100 100 | 85-100 | 8590 | 45-50 | 25-30 { 0.2-0.6 | 0.18-0.20 | 7.4-8.4 | Moderate.__| High_______ Low.
_______________________________________________ 2.0-6.0 0.35-0.45 | 6.1-7.8 |._._-____.._| Moderate___| Low to moderate.
_______________________________________________ 0.06-0.2 | 0.25-0.35 | 7.4-7.8 |---.__.......| Moderate_.__| Low.

100 100 | 85-95 | 60-75 | 80-35 5-10 | 0.6-2.0 | 0.20-0.22 { 6.6-7.3 | Low.__.__.. High_______ Low.

95~100 | 80-100 | 75-85 | 30-55 | 35-40 | 10-15| 0.6-2.0 | 0.16~0.18 | 6.6-8.4 | Low.._____ High_______ Low.

100 100 | 95-100 | 85-95 | 35-50 | 20-30 | 0.06-0.2 | 0.18-0.20 | 6.6-8.4 | Moderate___| High_______ Low.

100 100 | 95-100 | 85-100| 40-50 | 20-30 | 0.06-0.2 | 0.08-0.20 | 7.4-8.4 | Moderate___| High___.__. Low.

100 100 | 90-100 | 70-90 | 20-30 5-10 | 0.6-2.0 | 0.22-0.24 | 6.6-7.3 | Low.._____ High_______ Low.
95-100 | 95-100 | 90-100 | 70-80 | 35-45 | 16-24 | 0.6-2.0 | 0.15-0.19 | 6.6-7.8 | Moderate___| High_ _____ Low.
85-90 | 60-85 | 60-85 | 60-75 |__._..__ NP 0.6-2.0 |0.14-0.16 | 7.4-8.4 OW. .. ____ High_______ Low.

100 100 | 55-75 | 20-35 |..______ NP 6.0-20.0 | 0.10-0.12 | 5.6-6.5 | Low.._____ Low_______ Moderate.

100 | 95-100 | 65-80 | 10-30 |___._.__. NP >20.0 [ 0.06-0.08 | 5.6-7.3 | Low._.______ Low____.._ Moderate.
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TABLE 9.—FEstimates of soil properties
Depth Classification Coarse
to frag-
sea- | Hydro- | Depth ments
Soils series and map symbols sonal | logic | from USDA texture greater
high | group |[surface than
water Unified AASHTO 3
table inches
Ft In Pet
Otter: Ot e eeeeeea e 20-1 B/D 0-16 | Siltloam__________._____ CL A-6 0
16-36 Sillty clay loam and silt CL A-6 0
oam.
86-60 | Siltloam_.___.__________ CL A-6 0
Paims: Pa_ oo e 20-1 A/D 0-86 | Muck.__________..___.__ Pt |
36-60 | Siltloam_______________ CL or CL~-ML | A-4 or A-6 0
Pella: Ph_ e 20-1 B/D 0-16 | Siltloam._______________ ML A-4 0
16-35 | Silty clay loam__________ CL A-6 0
85-60 | Silt loam__________.____ ML A4 0
Poygan: Py oo 20-1 D 0-11 | Silty clay loam._.________ CL or CH AT 0
11-24 | Silty elay loam__________ CL or CH A-T 0
24-60 | Silty elay_______________ CL A-6 or A-7 0
Rodman._ - - e >51 A 0-9 | Gravelly sandy loam__.___ SM A-2 or A4 0-10
Mapped only with Casco soil. 9-60 | Gravel and sand._._.____ SP, SP-SM, A-1 5-15
SW, SW-SM,
GP, GW,
GP-GM,
GW-GM
Rough brokenland: Ry.___.._._._______ D>k J TSR O VOGO PRSPPI SIS
Too variabhle to be rated for most items.
St. Charles: ScA, ScB . _ oo 3->5| B 0-15 | Siltloam____________... ML A-4 0
15-42 Sillty clay loam and silt CL A-6 0,
oam.
42-54 | Loam.__________________ ML A-4 0
54-60 | Silt loam and loam______ CL or CL-ML | A4 0-5
Saylesville: ShA, ShB, SkC2____________ 3->51| C 0-7 | Siltloam_______________ CL or CL-ML | A4 0
7-29 Siltly clay loam and silty | CH A-7 0
clay.
29-60 | Silt loam and silty clay CL A-6 0
loam.
Sebewa: SMo__ oo oo 2 0-1 B/D 0-10 | Silt loam_______________ ML A-4 0
10-20 | Silty clay loam..________ CL A-6 0
20-33 | Gravelly clay loam_._____ CL A-6 0-5
33-60 | Sand and gravel.________ SP-SM A-1 10-20
Sisson: SrA,SrB,SrC2. .. ... >5| B 0-10 | Very fine sandy loam____| CL or CL-ML | A-4 0
10-23 | Clay loam______________ CL A-6 0
23-60 | Silt and very fine sand._._| ML or CL-ML| A-4 0
Stony land, wet: Sw___ . ____________.__ 0-1
Too variable to be rated for most items.
Theresa: ThA, ThB, ThC2._ . _._______. >5| B 0-11 | Siltloam.____________.. CL or CL-ML | A-4 0
11-30 Sil]ty clay loam and clay | CL A-T 0
oam.
30-35 | Gravelly clay loam______ CL A-6 or A-7 0-5
35-60 | Gravelly sandy loam____. SM A-20r A4 5-10
Wasepi: Wa oo e__ 21-3 B 0-14 | Sandy loam...__________ SM A-2 0
14-29 Sandydloam and loamy SM or SC A-2 0-5
sand.
29-60 | Sand and finesand._ ___._ SP-SM A-2 or A-3 0-5
Waymor: WbA, WbB, WbC2___________. >5 | B 0-9 | Siltloam.___________... CLor CL-ML | A-4 0
9-31 Sillty clay loam and clay { CL A-6 or A-T 0-5
oam. -
81-60 | Loam._______ ... CL or CL-ML | A4 0-10

See footnotes at end of table.
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Percentage less than 3 inches Risk of corrosion
passing sieve— .
Liquid Plas- Available Shrink-
limit ticity |Permeability| water |Reaction ! swell
No. 4 | No. 10 | No. 40 [No. 200 index capacity potential Un-
4.7 (2.0 (0.42 | (0.074 coated Concrete
mm) mm) mm) mm) steel
Pet In/hr In/in of soil pH

100 100 | 90-100 | 70-90 | 30-35 | 10-15| 0.6-2.0 | 0.22-0.24 [ 6.6-7.8 | Low__._____ High.______ Low.

100 100 | 95-100 | 85-95 | 80-35 | 10-20 | 0.6-2.0 | 0.18-0.20 | 6.6-7.8 | Low_____.. High___.__. Low.

100 100 | 90-100 | 70-90 | 20-35 | 10-156 ] 0.6-2.0 | 0.20-0.22 | 6.6-7.8 | Low_______ High__.____ Low.

_______________________________________________ 2.0-6.0 |0.35-0.45 | 6.1-7.8 |._._____..__| High______.| Low to moderate.

100 100 | 90-100 | 70-90 | 25-30 6-12 | 0.6-2.0 |0.20-0.22 | 7.4-8.4 | Low.._____ High_______ Low.

100 100 | 90-100 | 70-90 | 30-35 5-8 0.6-2.0 |0.22-0.24 | 6.1-7.8 | Low._____._ Moderate...| Low.

100 100 | 95-100 | 85-95 | 35-40 | 18-23 | 0.6-2.0 [ 0.18-0.20 | 6.1-7.8 | Low_______ Moderate_._| Low.

100 100 | 85-95 | 70-90 | 30-36 5-8 0.6-2.0 | 0.20-0.22 | 7.4-8.4 | Low._______ High.______ Low.

100 100 | 95-100 | 85-95 | 45-55 | 25-35 | 0.2-0.6 | 0.21-0.23 | 6.6-7.8 | Moderate.._| High__._____ Low.

100 100 | 95-100 | 85-95 | 45-60 | 30-45 [ 0.06-0.2 | 0.18-0.20 | 6.6-7.8 | Moderate___| High______._ Low.

100 | 95-100 | 95-100 | 85-95 | 30-55 | 15-45 [ 0.06-0.2 | 0.10-0.12 | 7.4-8.4 | Moderate___| High_______ Low.

70-85 | 65-85 | 60-80 | 25-45 |--_.__._. NP 2.0-6.0 |0.10-0.12 | 6.6-7.8 | Low.______ Low._._.._ Low.
30-70 | 25-55 7-20 2-10 | __._ NP >20.0 [ 0.02-0.04 | 7.4-8.4 | Low_______ Low._______ Low.
_______________________________________________ 0.2-0.6 | 0.08-0.12

100 100 | 90-100 | 70-90 30-35 5-8 0.6-2.0 0.22-0.24 | 5.6-7.3 | Low____._. Low.______| Low to moderate.

100 100 | 95-100 | 85-95 35-40 16-20 0.6-2.0 0.18-0.20 | 5.6-7.3 | Moderate___| Low.__._____ Low to moderate.

100 100 | 85-95 | 60-75 | 35-40 4-7 0.6-2.0 {0.17-0.19 | 5.6-7.83 | Low_______ Low._._.__ Low to moderate.
90-100 | 80-90 | 60-90 | 60-90 8-25 5-8 0.6-2.0 | 0.17-0.22 | 5.6-7.8 | Low.______ Low____.__ Low to moderate.

100 100 | 90-100 | 70-90 | 20-30 5-10 | 0.6-2.0 | 0.22-0.24 | 6.6-7.8 | Low_______ Low. . _____ Low.

100 100 | 95-100 | 85-95 | b65-65 | 35-40 | 0.2-0.6 | 0.18-0.20 | 6.6-7.8 | Moderate_._| High_______ Low.

100 100 { 90-100 | 70-95 | 30-35 | 12-15| 0.2-0.6 | 0.18-0.22 | 7.4-8.4 | Moderate___.| High______. Low.

100 100 | 90-100 | 70-90 | 80-35 5-8 0.6-2.0 | 0.22-0.24 | 6.6-7.3 | Low.._____ Moderate___| Low.

100 | 95-100 | 85-100 | 85-95 | 35-40 [ 16-20 | 0.6-2.0 | 0.18-0.20 | 6.6-7.8 | Moderate.._| Moderate___| Low.

90-95 | 80-85 | 55-85 | 50-80 | 30-35 | 12-16 | 0.6-2.0 | 0.12-0.17 | 6.6-7.8 oW ______ Moderate...| Low.
60-90 | 30-75 | 30-60 5-10 {__._____ NP 6.0-20.0 | 0.02-0.04 | 7.4-8.4 | Low_______ High_.____. Low.

100 100 | 85-95 | 55-65 | 18-25 4-10 ! 0.6-2.0 | 0.20-0.22 | 6.1-7.3 | Low_______ Low_ ____.. Low.

100 100 | 90-100 | 70-80 | 25-40 | 10-21 0.6-2.0 }0.15-0.19 | 6.1-7.8 | Low___.____ Low_______ Low.

100 100 | 75-90 | 50-80 | 15-25 | NP-7 0.6-2.0 | 0.07-0.22 | 7.4-8.4 | Low____.__ Low.__.____. Low.

100 100 | 90-100 | 70-90 | 20-30 5-10 { 0.6-2.0 | 0.22-0.24 | 6.6-7.3 | Low._______ Low_______ Low.

100 | 95-100 | 95-100 | 55-90 | 35-50 | 20-30 | 0.6-2.0 | 0.18-0.20 | 6.6-7.8 | Moderate_._| Moderate___| Low.

90-95 | 80-85 | 55-85 | 50-80 | 35-50 | 15-30 | 0.6-2.0 | 0.15-0.19 | 6.6~7.8 | Moderate.__.| Moderate___| Low.
70-85 | 60-85 | 60-75 | 25-45 |-____._. P 0.6-2.0 |0.11-0.13 | 7.4-8.4 | Low____.__ Low._______ Low.

100 | 95-100 | 60-70 25-30 |-oo._.__ NP 2.0-6.0 0.13-0.15 | 5.6-7.3 | Low._._____ Moderate.__| Low to moderate.
95-100 | 90-95 | 55-70 | 20-85 | 15-35 2-16 | 2.0-6.0 | 0.12-0.14 | 5.6-7.8 | Low._._____ Moderate___| Low to moderate.
95-100 | 90-95 | 50-70 §-15 |-o..__ NP 6.0-20.0 [ 0.05-0.07 | 7.4-8.4 | Low_____.__ Moderate.__| Low.

100 100 | 90-100 | 75-90 | 20-30 5-10 | 0.6-2.0 | 0.22-0.24 | 6.6-7.3 | Low.______ Low._______ Low.

95-100 | 90-100 | 90-100 | 75-90 | 35-50 | 20-25 | 0.6-2.0 | 0.18-0.20 | 6.6~7.8 | Moderate.__| Moderate...| Low.
90-100 | 85-95 | 80-90 | 60-75 | 20-30 5-10 | 0.6-2.0 | 0.17-0.19 [ 7.4-8.4 | Low_______ Low_______ Low.
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Depth Classification Coarse
to frag-
sea- |Hydro-| Depth ments
Soils series and map symbols sonal logic | from USDA texture greater
high group |surface than
water Unified AASHTO 3
table inches
Ft In Pet
Willette: We___ o an- 20-1 A/D 0-24 | Muck__________________ Pt |eo
24-29 | Coprogenovs material.___[ Pt | ___ . _____|____.___
29-60 | Silty elay_______________ CL A-7 0
Yahara: YhA_ o ao-- 1-3 B 0-14 | Very fine sandy loam..__| ML A-4 0
14-60 | Stratified silt and very ML or SM A4 0
fine sand.
Zurich: ZuA, ZuB____ . 3->5| B 0-9 | Siltloam._ .. _._________ ML A-4 0
9-22 | Silty clay loam._________ CL A-7 0
22-60 | Silt and very fine sand___{ ML A4 0

1 In many areas the pH of the surface layer is higher than the specified value as a result of liming.

saturated soil transmits water in a vertical direction
under a unit head of pressure. It is estimated on the
basis of those soil characteristies observed in the field,
particularly structure, porosity, and texture. Lateral
seepage or such transient soil features as plowpans and
surface crusts are not considered.

Available water capacity is an estimate of the ca-
pacity of soils to hold water for use by most plants. It
is the difference between the amount of water in the
soil at field capacity and the amount at the wilting point
of most plants.

Reaction refers to the acidity or alkalinity of a soil,
expressed in pH values for a stated soil-solution mix-
ture. The pH value and terms used to describe soil
reaction are explained in the Glossary.

Shrink-swell potential is the relative change in vol-
ume to be expected of soil material with changes in
moisture content, that is, the extent to which the soil
shrinks when dry or swells when wet. Extent of shrink-
ing and swelling is influenced by the amount and kind
of clay in the soil. Shrinking and swelling of soils
causes much damage to building foundations, roads,
and other structures. A high shrink-swell potential in-
dicates a hazard to maintenance of structures built in,
on, or with material having this rating. Shrink-swell
potential is not indicated for organic soils or certain
soils which shrink markedly on drying but do not swell
quickly when rewetted.

Risk of corrosion, as used in table 9, pertains to po-
tential soil-induced chemical action that dissolves or
weakens uncoated steel or concrete. The rate of corro-
sion on uncoated steel is related to such soil properties
as drainage, texture, total acidity, and electrical con-
ductivity of the soil material. The rate of corrosion on
concrete is influenced mainly by the content of sodium
or magnesium sulfate but also by soil texture and acid-
ity. Installations of uncoated steel that intersect soil
boundaries or soil horizons are more susceptible to cor-
rosion than installations entirely in one kind of soil or
in one soil horizon. In most construction situations

(backfilling a trench, driving piling, covering a con-
duit, etc.), the steel will come in contact with the soils
of more than one horizon, thereby raising the potential
for corrosion of uncoated steel. A corrosion rating of
low indicates a low probability of soil-induced corrosion
damage. A rating of high indicates a high probability
of damage, so that protective measures for steel and
more resistant concrete should be used to avoid or mini-
mize damage.

Other soil properties significant to engineering are
depth to bedrock and subsidence. Most soils in the sur-
vey area are deep enough that bedrock generally does
not affect their use. Only Knowles soils are underlain
by dolomite bedrock between a depth of 20 to 40 inches.

Subsidence pertains to the settlement of organic soils
that are drained or of soils that contain semifluid min-
eral layers. Ratings for subsidence take into account
rapid initial lowering of elevation resulting from drain-
age and lowering of the level of the ground water and
later and slower loss of elevation that results from
oxidation of organic materials. The maximum possible
lowering of surface elevation is called potential sub-
sidence. Only the organic soils that are drained are
subject to subsidence. These include Adrian, Boots,
Edwards, Houghton, Muskego, Palms, and Willette
soils. Elvers soils are underlain by organic materials
and are also subject to subsidence. Subsidence of these
drained soils is approximately 14 to 1 inch per year. A
more complete discussion of subsidence is given in the
sectio(? “Crops and Pasture,” where drainage is dis-
cussed.

Engineering interpretations

The estimated interpretations in table 10 are based
on the engineering properties of soils shown in table 9,
on test data for soils in this survey area and others
nearby or adjoining, and on the experience of engineers
and soil scientists with the soils of Sheboygan County.
In table 10, ratings are used to summarize limitation or
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Percentage less than 3 inches Risk of corrosion
passing sieve—
Liquid | Plas- Available Shrink-
) . limit ticity |Permeatkility water Reaction ! swell
No.4 | No. 10 | No. 40 [No. 200 index capacity potential Un-
4.7 2.0 (0.42 | (0.074 coated Concrete
mm) mm) mm) mm) steel
Pet In/hr In/in of soil pH
_______________________________________________ 2.0-6.0 |0.35-0.45 | 6.1-7.8 {__-.__..._..| High_______| Low to moderate.
_______________________________________________ 0.6-0.2 |0.25-0.35 | 7.4-7.8 | High__._.___| High.______| Low.
100 100 | 90-100 | 85-90 | 45-50 | 25-30 | 0.06-0.2 | 0.10-0.12 | 7.4-8.4 | High__._____ High______. Low.
100 100 | 85-95 | 50-65 <30 | NP-5 0.6-2.0 | 0.20-0.22 | 7.4-7.8 | Low_____.__ High_______ Low.
100 100 | 85-95 | 40-80 <30 | NP-5 0.6-2.0 ] 0.18-0.20 | 7.4-8.4 | Low....... High______. Low.
100 100 | 85-95 | 75-85 | 30-35 5-8 0.6-2.0 |0.22-0.24 ) 6.1-7.8 | Low____._.__ Low_______ Low.
100 100 | 85-95 | 80-85 | 41-45 | 20-25| 0.6-2.0 | 0.18-0.20 | 6.1-7.8 | Low.._____ Low______. Low.
100 100 | 85-95 | 756-80 |......_. NP 0.62.0 10.18-0.20 | 7.4-8.4 | Low.___.__ Moderate___| Low.

3 Soils are subject to flooding, ponding, or occasional overflow of short duration.

3 NP means nonplastic.

suitability of the soils for all listed purposes except
ponds and reservoirs, embankments, drainage for crops
and pasture, terraces and diversions, and grassed wa-
terways. For these particular uses, table 10 lists those
soil features not to be overlooked in planning, installa-
tion, and maintenance.

Soil limitations are expressed as slight, moderate, and
severe. Slight means that soil properties are generally
favorable for the rated use, or limitations are minor
and easily overcome. Moderate means that some soil
properties are unfavorable but can be overcome or
modified by special planning and design. Severe means
that soil properties are so unfavorable and so difficult
to correct or overcome that major soil reclamation, spe-
cial design, or intensive maintenance is required. For
some uses, the rating of severe is divided into severe
and very severe. Very severe means that one or more
soil properties are so unfavorable for a particular use
that overcoming the limitations is difficult and costly
and commonly not practical for the rated use.

Soil suitability is expressed as good, fair, and poor,
which have, respectively, meanings approximately
parallel to the terms slight, moderate, and severe.

Following are explanations of some of the columns
in table 10.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from
a septic tank into natural soil. The soil material from
a depth of 18 inches to 5 feet is evaluated. The soil
properties considered are those that affect both absorp-
tion of efluent and construction and operation of the
system. Properties that affect absorption are permea-
bility, depth to water table or rock, and susceptibility
to flooding. Slope, the risk of soil erosion, lateral seep-
age, and downslope flow of effluent are soil properties
that affect difficulty of layout and construction. Large
rocks or boulders increase construction costs (5).

Sewage lagoons are shallow ponds constructed to
hold sewage within a depth of 2 to 5 feet long enough

for bacteria to decompose the solids. A lagoon has a
nearly level floor and sides, or embankments, of com-
pacted soil material. It is assumed that the embankment
is compacted to medium density and the pond is pro-
tected from flooding. Properties that affect the pond
floor and the embankment are considered. Those that
affect the pond floor are permeability, organic matter,
and slope. If the floor needs to be leveled, depth to bed-
rock is important. The soil properties that affect the
embankment are the engineering properties of the em-
bankment material as interpreted from the Unified Soil
Classification and the content of stones, if any, that
influences the ease of excavation and compaction of the
embankment material.

Dwellings with basements, as rated in table 10, are
no more than three stories high and are supported by
foundation footings placed in undisturbed soil. The
features that affect the rating of a soil for dwellings
are those that relate to capacity to support load and
resist settlement under load and those that relate to
ease of excavation. Soil properties that affect capacity
to support load are wetness, susceptibility to flooding,
density, plasticity, texture, and shrink-swell potential.
Those that affect excavation are wetness, slope, depth
to bedrock, and content of stones and rocks.

Sanitary landfill refers to a method of disposing of
refuse in dug trenches. The waste is spread in thin
layers, compacted, and covered with soil throughout the
disposal period. Landfill areas are subject to heavy ve-
hicular traffic. Some soil properties that affect suita-
bility for landfill are ease of excavation, hazard of pol-
luting ground water, and trafficability., The best soils
have moderately slow permeability, withstand heavy
traffic, and are friable and easy to excavate. Unless
otherwise stated, the ratings in table 10 apply only to
a depth of about 6 feet. Limitation ratings of slight or
moderate, therefore, may not be valid if trenches are to
be deeper than that. For some sqils, reliable predictions
can be made to a depth of 10 or 15 feet, but every site
should be investigated before it is selected.
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[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. Because the
other series that appear in

Soil series and map symbols

Degree and kind of limitation for—

Septic tank Sewage Dwellings with Sanitary landfill Local roads and
absorption fields lagoons basements (trench type) streets
*Adrian: Ag, Ak__.________.___. Very severe: high| Very severe: high | Very severe: high| Very severe: high| Very severe: high

For Granby part of Ak, see
Granby series; for Oakville
part of Ak, see Oakville
series.

water table;
subject to fre-
quent flooding.

water table;
subject to fre-
quent flooding;
rapid permea-
bility in sub-

water table;
subject to fre-
quent flooding.

water table;
subject to fre-
quent flooding;
low bearing
strength; rapid

water table;
subject to fre-
quent flooding;
low bearing
strength.

stratum. permeability in
substratum.
Alluvial land: Amo_____.______.___ Severe: subject Severe: subject Severe: subject Severe: subject Severe: subject
to flooding; to flooding; to flooding; to flooding; to flooding;

seasonal high
water table in
places.

seasonal high
water table in
places.

seasonal high
water table in
places.

seasonal high
water table in
places.

moderate frost
action potential.

Alluvial land, wet: An___.______ Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal
high water high water high water high water high water
table; subject table; subject table; subject table; subject table; subject
to flooding. to flooding. to flooding. to flooding. to flooding;

high frost action
potential.

Barry: Ba..._.._._____________ Very severe: Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal
seasonal high high water high water high water high water
water table; table; subject table; subject table; subject table; subject
subject to to flooding. to flooding to flooding. to flooding.
flooding.

Beaches, sandy: Bd._.___.__.._| Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal | Moderate: sea-
high water high water high water high water sonal high water
table.! table; very table. table; very table.

rapid permea- rapid permea-
bility. bility.!

Bellevue: Be_. ... oo-.- Severe: subject Moderate: sea- Severe: subject Severe: subject Severe: subject
to frequent sonal high water to frequent to frequent to frequent
flooding. table in places; flooding. flooding. flooding.

moderate
permeability.

Bellevue variant: Bf._ .. _._____ Severe: subject Severe: moder- Severe: subject Severe: subject Severe: subject
to frequent ately rapid to frequent to frequent to frequent
flooding. permeability. flooding. flooding; mod- flooding.

See footnote at end of table.

erately rapid
permeability.
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soils in such mapping units can have different properties and limitations, it is necessary to follow carefully the instructions for referring to
the first column of this table]

Suitability as source of—

Soil features affecting—

in most places.

Poor: seasonal
high water
table; high
frost action
potential.

Poor: seasonal
high water
table.

Fair: seasonal
high water
table.

Fair: medium
to low shear
strength.

Fair: medium
shear strength.

Unsuited: fines.._

Poor: seasonal
high water
table.

Sand: good.....
Gravel: un-
suited; fines.

Unsuited: fines_._

Fair for sand:
excess fines.

Unsuited for
gravel: fines.

Poor: seasonal
high water
table.

Poor: seasonal
high water
table.

Poor; sandy.____

Soil material
variable; sea-
sonal high
water table;
subject to fre-
quent flooding.

Seasonal high
water table;
moderate
permeability.

Very rapid
permeability;
seasonal high
water table,

Moderate
permeability;
seasonal high
water table in
some places.

Moderately rapid
permeability.

shear strength;
medium to high
permeability

of compacted
material.

Soil material
variable; low
to medium
shear strength;
medium to high
permeability of
compacted
material; pip-
ing hazard.

Seasonal high
water table;
fair to good
stability and
compaction;
medium shear
strength;
stones.

Medium shear
strength;
medium
permeability
of compacted
soil; piping
hazard.

Medium to low
shear strength;
piping hazard.

Medium shear
strength; pip-
ing hazard.

Seasonal high
water table;
subject to fre-
quent flooding.

Seasonal high
water table;
moderate
permeability;
subject to
flooding or
ponding.

Seasonal high
water table;
very rapid
permeability.

Not needed_..___

Not needed.___..

Road fill Sand and Topsoil Pond reservoir | Dikes, levees, and | Drainage for crops Terraces and
gravel areas otherembankments and pasture diversions

Poor: high Unsuited: high | Poor: oxidizes High water table; | Organic material | High water table; | Slopes of 0 to 2
water table; water table; rapidly; high rapid permea- not suitable; moderately percent; very
high compressi- poorly graded water table. bility in poor stability rapid and rapid poorly drained;
bility; low sand sub- substratum. in substratum; permeability; organic material.
bearing stratum. piping hazard. poor stability
capacity. in substratum.

Poor: moderate | Unsuited: fines_.} Fair or poor: Soil material Soil material Subject to Slopes of 0 to 2
frost action sandy to variable; variable; pip- flooding. percent; well and
potential; low loamy; variable subject to ing hazard; moderately well
shear strength texture. flooding. low to medium drained; subject

to frequent
flooding.

Slopes of 0 to 2
percent; poorly
or very poorly
drained; subject
to frequent
flooding.

Slopes of 0 to 2
percent poorly
drained; calcar-
eous till at a
depth of 24 to 40
inches; stones.

Slopes of 2 tc 6
percent; sandy;
difficult to
vegetate; subject
to soil blowing.

Slopes of 0 to 2
percent; subject
to occasional
flooding; well
drained and
moderately well
drained.

Slopes of 0 to 2
percent; subject
to occasional
flooding; well
drained and
moderately well
drained.
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Soil series and map symbols

Degree and kind of limitation for—

Septic tank
absorption fields

Sewage
lagoons

Dwellings with
basements

Sanitary landfill
(trench type)

Local roads and
streets

Boots: Bk .
Boyer: BmB,BmC2___.________
*Casco: CeA, CeB, CeC2, CrC,

CrD2, CrE, CrF.
For Rodman part of CrC,
CrD2, CrE, and CrF, see
Rodman series.

Colwood: Cw.____.____.________

Cut and fill land, sandy and
gravelly: Cx.

Cut and fill land, loamy: Cy.._._

Cut and fill land, clayey: Cz._. --

Dune land:

Edwards: Ed_____________..__.

See footnote at end of table.

Very severe: high
water table;
subject to fre-

quent flooding.

Slight if slope is 2
to 6 percent,
moderate if 6
to 12,1

Slight if slope is 0
to 6 percent,
moderate if 6 to
12, severe if
more than 12.1

Severe: high
water table;
subject to
flooding.

Slight - ______

Moderate to
severe: moder-
ately slow
permeability;
seasonal high
water table in
places.

Severe: very
rapid permea-
bility.!

Very severe:
water table;
subject to
flooding.

high

Very severe:
water table;
subject to fre-
quent flooding;

high

organic ma-
terial.
Severe: very

rapid permea-
bility in sub-
stratum.!

Severe: very
rapid permea-
bility in sub-
stratum.!

Severe: high
water table;
subject to
flooding.

Severe: very
rapid or rapid
permeability in
substratum.!

Moderate:
moderate or
moderately
rapid permea-
bility.

Slight if slope is 0
to 2 percent,
moderate if 2 to
6; seasonal high
water table in
places.

Severe: very
rapid permea-
bility.!

Very severe: high
water table;
subject to

flooding.

Very severe:
water table;
subject to fre-
quent flooding;
organic ma-
terial.

high

Slight if slope is 2
to 6 percent,
moderate if 6
to 12.

Slight if slope is 0
to 6 percent,
moderate if 6 to
12, severe if
more than 12.

Severe: high
water table;
subject to
flooding.

Moderate to
severe: clayey;
medium frost
action potential;
seasonal high
water table in
places.

Very severe:
water table;
subject to
flooding.

high

Very severe:
water table;
subject to fre-
quent flooding;
moderately
rapid perme-
ability.

high

Severe: very
rapid permea-
bility in sub-
stratum.?!

Severe: very
rapid permea-
bility in sub-
stratum.!

Severe: high
water table;
subject to
flooding.

Severe: very
rapid or rapid
permeability in
substratum.!

Moderate to
severe: silty
and clayey;
difficult to work;
seasonal high
water table in
places.

Severe: very
rapid permea-
bility.!

Very severe:
water table;
subject to
flooding.

high

Very severe:
water table;
susceptible to
frost action; or-
ganic material.

high

Slight if slope is 2
to 6 percent,
moderate if 6
to 12.

Slight if slope is 0
to 6 percent,
moderate if 6 to
12, severe if
more than 12,

Severe: high
water table;
high frost action
potential; sub-
ject to flooding.

Severe: silty and
clayey; difficult
to work; sea-
sonal high water
table in places.

Slight if slope is 0
to 6 percent,
moderate if 6 to
12, severe if
more than 12,

Very severe: high

water table;

subject to
flooding; high
frost action
potential.
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Suitability as source of —

Soil features affecting—

water table;
high frost ac-
tion potential.

Poor: low shear
strength; high
compressibil-
ity; moderate
shrink-swell
potential.

Fair: erosive;
low stability
unless confined.

Poor: organic
material; high
water table;
high frost ac-
tion potential.

_Fair for sand:
high content
of gravel.

Good for gravel.

Poor: high
content of
fines.

Unsuited: fines.._

Fair for sand:
poorly graded.

Unsuitable for
gravel.

Unsuited: or-
ganic material.

water table.

Poor: toosandy.

Poor: topsoil
usually has
been removed.

Poor: topscil
usually has
beer removed.

Poor: too sandy.

Poor: oxidizes
rapidly;
erosive.

ability; high
water table.

Rapid or very
rapid permea-
bility.

Moderate or
moderately
rapid permea-
bility.

Moderately slow
permeability.

Very rapid
permeability.

Moderately rapid
permeability in
organic ma-
terial; slow
permeability in
substratum;
high water
table.

strength; pip-
ing hazard.

Good stability;
pervious.

Semipervious;
medium shear
strength and
compressibility.

Moderate shrink-
swell potential;
medium to low
shear strength.

Medium shear
strength; low
compressibility.

Organic material
unsuitable; low
shear strength;
high com-
pressibility.

moderate
permeability;
subject to
flooding; banks
unstable; tiles
subject to
clogging.

Not needed.__.__

Not needed._.___

Seasonal high
water table in
places.

Not needed..___.

Slow perimeability
in substratum;
high water
table; subject
to flooding.

Road fill Sand and Topsoil Pond reservoir | Dikes, levees, and | Drainage for crops Terraces and
gravel areas otherembankments and pasture diversions
Poor: high Unsuited: Poor: oxidizes Moderately rapid | Low shear Moderately rapid | Slopes of 0 to 2
water table; organic rapidly; high permeability; strength; high permeability; percent; very
high compressi- material. water table. high water compressibility; organic mater- poorly drained;
bility; organic table. moderately ial; high water organic material.
material. rapid permea- table; banks
bility; organic unstable.
material.
Good_ . _________ Good for sand: Poor: sandy Moderately rapid | Medium to high | Not needed___._. Slopes of 2 to 12
poorly graded. texture. permeability in shear strength; percent; complex
Fair for gravel. subsoil; very medium to low slopes; sandy;
rapid permea- compressibility; can be difficult
bility in fair to good to vegetate;
substratum. compaction subject to soil
characteristics; blowing; sand
piping hazard. and gravel at a
depth of 24 to 40
inches; stones.
Good_._________ Fair for sand: Poor: thinlayer_| Moderate perme- | High shear Not needed___.__ Slopes of 0 to 45
high content of ability in sub- strength; low percent; complex
gravel. soil; very rapid ccmpressi- slopes; sand and
Good for gravel. permeability in bility. .gravel at a
substratum. depth of 11 to 24
inches; stones.
Poor: high Unsuited: fines_.{ Poor: high Moderate perme- | Medium shear | High water table; | Slopes of 0 to 2

percent; poorly
drained.

Slopes of 0 to 6
percent; sandy;
can be difficult
to vegetate;
stones.

Slopes of 0 to 6
percent.

Slopes of 0 to 6
percent; silty
and clayey; diffi-
cult to work.

Slopes of 6 to 60
percent; sandy;
difficult to vege-
tate; subject to
soil blowing.

Slopes of 0 to 2
percent; very
poorly drained;
organic material.
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Degree and kind of limitation for—

Septic tank Sewage Dwellings with Sanitary landfill Local roads and
absorption fields lagoons basements (trench type) streets
Elvers: Ev___________________. Severe: high Severe: high Severe: high Severe: high Severe: high
water table; water table; water table; water table; water table;
subject to subject to subject to subject to subject to
flooding. flooding. flooding. flooding. flooding; high
frost action
potential.
Fabius: FaA__________________. Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal | Moderate: sea-
high water high water high water high water sonal high water
table. table; moder- table. table; moder- table; moder-
ately rapid ately rapid ate frost action
permeability in permeability in potential.
substratum. substratum.
Fox: FsA,FsB, FsC2___________ Slight if slope is 0 | Severe: very Slight if slope is 0 | Severe: very Moderate: mod-

Granby:

Granby variant: Gg-_.______.__.
Gravel pit: Gp_..___._.________._
Hebron: HeA, HeB____________

See footnote at end of table.

to 6 percent,
moderate if 6 to
12.1

Severe: high
water table;
subject to
occasional
flooding; rapid
permeability.

Severe: high
water table;
subject to
occasional
flooding;
very rapid
permeability in
substratum.

Slight if slope is 0
to 6 percent,
moderate if 6 to
12, severe if
more than 12,1

Severe: moder-
ately slow
permeability in
substratum,

rapid permea-
bility in sub-
stratum.!

Severe: high
water table;
subject to
occasional
flooding; rapid
permeability.

Severe: high
water table;
very rapid
permeability in
substratum;
subject to
occasional
flooding.

Severe: very
rapid permea-
bility.!

Slight if slope is 01
to 2 percent,
moderate if 2 to
6; seasonal high
water table in
places.

to 6 percent,
moderate if 6 to
12,

Severe: high
water table;
subject to
occasional
flooding.

Severe: high
water table;
subject to
occasional
flooding.

Slight if slope is 0
to 6 percent,
moderate if 6 to
12, severe if
more than 12,

Moderate: mod-
erate shrink-
swell potential;
moderate frost
action potential;
seasonal high
water table in
places.

rapid permea-
bility in sub-
stratum; danger
of ground water
contamination.!

Severe: high
water table;
rapid permea-
bility; subject
to occasional
flooding.

Severe: high
water table;
very rapid
permeability in
substratum.

Severe: very
rapid permea-
bility.!

Moderate: diffi-
cult to work
when wet;
seasonal high
water table in
places.

erate shrink-
swell potential;
moderate frost
action potential.

Severe: high
water table;
subject to
occasional
flooding.

Severe: high
water table;
subject to
occasional
flooding.

Slight if slope is 0
to 6 percent,
moderate if 6 to
12, severe if
more than 12.

Severe: low
shear strength;
seasonal high
water table in
places.
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Soil features affecting—

water table;
low bearing
capacity; or-
ganic material
in lower part;
high frost ac-
tion potential.

Fair: seasonal
high water
table.

Fair for subsoil:
moderate
strength; mod-
erate frost ac-
tion potential.

Good for sub-
stratum.

Poor: high
water table.

Poor: high
water table.

Good if slope is 0
to 12 percent,
fair if 12 to 20,
poor if more
than 20.

Poor: low shear
strength.

Fair for sand:
high content
of gravel.

Good for gravel.

Fair for sand:
high content
of gravel.

Fair for gravel:
high content of
sand.

Good for sand:
high water
table.

Unsuitable for
gravel: fines.

Fair for sand and
gravel: well
graded to
poorly graded
sand and
gravel; high
water table.

Good for sand
and gravel.

Unsuited: fines.__

water table.

Fair: thin layer_

Fair: thin layer_

Poor: too sandy;
high water
table.

Poor: high
water table.

Poor: gravelly__

Fair: thin layer.

permeability
in organic ma-
terial; high
water table.

Moderate perme-
ability in sub-
soil; moder-
ately rapid
permeability
in substratum;
seasonal high
water table.

Very rapid
permeability
in substratum.

Rapid permea-
bility; high
water table.

Very rapid
permeability
In substratum;
high water
table.

Very rapid
permeability.

Moderately slow
permeability in
substratum.

unstable; low
shear strength.

High shear
strength; high
permeability
in compacted
subsoil
material.

Medium shear
strength and
compressibility
in subsoil; high
shear strength
and low com-
pressibility in
substratum;
high permea-
bility in com-~
pacted sub-
stratum
material.

Medium shear
strength; high
permeability in
compacted ma-
terial; piping
hazard.

Medium shear
strength; high
permeability
In compacted
material;
piping hazard.

Good stability;
pervious; high
permeability in
compacted
material.

Medium shear
strength and
compressibility.

moderately
rapid permea-
bility in or-
ganic material;
banks unstable.

Somewhat poorly
drained; mod-
erately rapid
permeability;
seasonal high
water table.

Not needed

High water table;
rapid permea-
bility; subject
to occasional
flooding.

High water table;
moderately
rapid permea-
bility in sub-
soil; very rapid
permeability
in substratum.

Not needed___.__

Not needed._____

Road fill Sand and Topsoil Pond reservoir | Dikes, levees, and | Drainage for crops Te{'raceg and
gravel areas otherembankments and pasture diversions
Poor: high Unsuited: fines..| Poor: high Moderately rapid | Organic material; | High water table; | Slopes of 0 to 2

percent; poorly
drained; organic
material in
lower part.

Slopes of 0 to 3
percent; some-
what poorly
drained; sand
and gravel at a
depth of 12 to 20
inches.

Slopes of 0 to 12
percent; sand
and gravel at a
depth of 24 to 40
inches; stones.

Slopes of 0 to 2
percent; poorly
drained or very
poorly drained;
sandy; subject
to occasional
flooding.

Slopes of 0 to 2
percent; poorly
drained; sandy;
subject to occa-
sional flooding.

Not applicable.

Slopes of 0 to 6
percent; moder-
ately slow )
permeability in
substratum,
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Septic tank Sewage Dwellings with Sanitary landfill Local roads and
absorption fields lagoons basements (trench type) streets
Hebron variant: HfA, HfB_..___ Severe: moder- Slight if slope is 0 | Moderate: mod- | Moderate: diffi- Moderate: mod-
ately slow to 2 percent, erate shrink- cult to work erate shrink-
permeability in moderate if 2 to swell potential; when wet; swell potential;
substratum. 6; seasonal high moderate frost seasonal high seasonal high

*Hochheim: HmB2, HmC2,
HmD?2, HmE, HsC2, HsD2,
HsE, HtB.

For Casco part of HsC2,
HsD2, and HsE, see Casco
series; for Sisson part of
HsC2, HsD2, and HsE, see
Sisson series; for Knowles
part of HtB, see Knowles
series.

Houghton: Hu_______________.

Juneau: JuA. ... _____

Kendall: KIA__________._______

Kewaunee: KnA, KnB, KpB2,
KpC2, KpD2, KsC3, KsD3.

Kibbie: KuA_ .

Slight if slope is 1
to 6 percent,
moderate if 6 to
12, severe if
more than 12.

Very severe:
water table;
subject to fre-
quent flooding.

high

Severe: subject
to frequent
flooding of short
duration.

Severe: seasonal
high water
table; subject
to occasional
flooding.

Severe: moder-
ately slow
permeability.

Severe: seasonal
high water
table; subject
to occasional
flooding.

water table in
places.

Moderate if slope
is 1 to 6 percent,
severe if more
than 6; moder-
ate permeability.

Very severe:
water table;
subject to fre-
quent flooding;
moderately rapid
permeability.

high

Moderate: sub-
ject to frequent
flooding of short
duration; sea~
sonal high water
table in places.

Severe: seasonal
high water
table; subject
to occasional
flooding.

Slight if slope is 0
to 2 percent,
moderate if 2 to
6, severe if more
than 6.

Severe: seasonal
high water
table; subject
to occasional
flooding.

action potential;
seasonal high
water table in
places.

Slight if slope is 1
to 6 percent,
moderate if 6 to
12, severe if
more than 12,

Very severe:
water table;
subject to fre-
quent flooding;
high frost ac-
tion potential.

high

Severe: subject
to frequent
flooding of short
duration; high
frost action
potential.

Severe: seasonal
high water
table; subject
to occasional
flooding; high
frost action
potential.

Moderate: clayey
subsoil; moder-
ate shrink-swell
potential; sea-
sonal high water
table in places.

Severe: seasonal
high water
table; subject
to occasional
flooding.

water table in
places.

Slight if slope is 1
to 12 percent,
moderate if 12
to 20, severe if
more than 20.

Very severe:
water table;
subject to fre-
quent flooding;
moderately rapid
permeability.

high

Severe: subject
to frequent
flooding of short
duration; sea-
sonal high water
table in places.

Severe: seasonal
high water
table; subject
to occasional
flooding.

Severe: clayey
subsoil; difficult
to work; sea-
sonal high water
table in places.

Severe: seasonal
high water
table; subject
to occasional
flooding.

water table in
places.

Moderate if slope
is 1 to 12 per-
cent, severe if
more than 12;
moderate frost
action potential.

Very severe: high
water table;
subject to fre-
quent flooding;
low strength;
high frost ac-
tion potential.

Severe: subject
to frequent
flooding of short
duration; high
frost action
potential.

Severe: subject
to occasional
flooding; high
frost action
potential.

Severe: clayey
subsoil; difficult
to work; low
strength.

Severe: high frost
action potential;
subject to
occasional
flooding.
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Soil features affecting—

silt and fine
sand substrata
unstable, cause
banks to
slough.

Road fill Sand and Topsoil Pond reservoir | Dikes, levees, and { Drainage for crops Terraces and
gravel areas other embankments and pasture diversions

Poor: low shear | Unsuited: fines__| Fair: thin layer_| Moderately slow | Medivm shear Not needed._____ Slopes of 0 to 6
strength in permeability in strength and percent; moder-
substratum. substratum. compressibility. ately slow

permeability in
substratum.

Good if slope is 1 | Unsuited: fines; | Fair: thin layer; | Moderate perme- | Medium shear Not needed______ Slopes of 1 to 30
to 12 percent, can be under- gravelly or ability; slopes strength; good percent; complex
moderate if 12 lain in places cobbly in generally compaction slopes; calcareous
to 20, severe if at a depth of 6 places. prohibitive. characteristics; till at 2 depth of
more than 20. to more than piping hazard. 12 to 24 inches;

12 feet by stones.
stratified sand
and gravel.

Poor: high Unsuited: or- Poor: oxidizes High water table; | Low shear High water table; | Slopes of 0 to 2
water table; ganic material. rapidly; high moderately strength; high moderately percent; very
organic mater- water table. rapid permea- compressibil- rapid permea- poorly drained;
ial; high frost bility. ity; hard to bility; subject organic material.
action pack. to frequent
potential. flcoding.

Poor: low shear | Unsuited: fines__| Good___________ Moderate perme- | Low shear Not needed._____ Slopes of 0 to 3
strength; high ability; flooding strength; pip- percent; flooded
frost action for short ing hazard. for short periods;
potential. periods. piping hazard.

Poor: medium Unsuited: fines__| Fair: thin layer..| Moderate perme- | Medium to low Seasonal high Slopes of 0 to 3
to low shear ability; sea- shear strength; water table; percent; moder-
strength; high sonal high medium com- moderate ate permeability;
frost action water table. pressibility. permeability. somewhat poorly
potential drained; subject

to occasional
flooding.

Poor: low shear | Unsuited: fines; | Fair for silt loam | Moderately slow | Low shear Net needed._ ____ Slopes of 0 to 20
strength. some small on slopes of 0 permeability; strength; me- percent; clayey

areas are to 12 percent; clayey subsoil. dium com- subsoil; moder-
underlain by thin layer; pressibility; ately slow
sand and poor on steeper moderate permeability.
gravel at a slopes. shrink-swell
depth of more | Poor for silty clay potential.
than 5 feet. loam and silty

clay; too

clayey.

Poor: high frost | Unsuited: fines__| Fair: thin layer.| Moderate perme- | Medium shear Seasonal high Slopes of 0 to 3
action poten- ability; sea- strength; pip- water table; percent; some-
tial; low sonal high ing hazard. moderate what poorly
strength. water table. permeability; drained; piping

hazard.
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Septic tank Sewage Dwellings with Sanitary landfill Local roads and
absorption fields lagoons basements (trench type) streets
Knowles_ _ ______________.______. Severe: fractured | Severe: fractured | Severe: dolomite | Severe: fractured | Moderate: shal-
Mapped only with Hochheim dolomite bed- dolomite bed- bedrock near dolomite bed- low to bedrock;
soils, rock at a depth rock at a depth the surface. rock at a depth low strength;
of 20 to 40 of 20 to 40 of 20 to 40 moderate frost
inches.! inches.! inches.! action potential.
Lamartine: LmA__._____._..___ Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal
high water high water high water high water high water

Loamy land, seeped: Lo_._.._.__

Made land:

Marawa:

Marsh:

Martinton: MgA_ ... ._._

Matherton: MKA__________._._.

Montgomery:

See footnote at end of table.

table; subject
to occasional
flooding.

Severe: high
water table.

Severe: nonsoil
material.
Severe: season-

ally perched
water table;
subject to
occasional
flooding; slow
permeability.

Very severe:
flooded most of
the year.

Severe: seasonal
high water
table; subject
to occasional
flooding.

Severe: seasonal
high water
table; subject
to occasional
flooding.

Severe: high
water table;
slow permea-
bility; subject
to flooding.

table; subject
to occasional
flooding.

Severe: high
water table.

Severe: nonsoil
material,
Severe: season-

ally perched
water table;
subject to
oceasional
flooding.

Very severe:
flooded most of
the year.

Severe: seasonal
high water
table; subject
to occasional
flooding.

Severe: seasonal
high water
table; subject
to occasional
flooding; rapid
permeability in
substratum.

Severe: high
water table.

table; subject
to occasional
flooding.

Severe: high
water table;
high frost action
potential.

Severe: nonsoil
material.

Severe: season-
ally perched
water table;
subject to
occasional
flooding.

Very severe:
flooded most of
the year.

Severe: seasonal
high water
table; subject
to occasional
flooding.

Severe: seasonal
high water
table; subject
to occasional
flooding.

Severe: high
water table;
subject to
flooding; low
shear strength;
high shrink-
swell potential.

table; subject
to occasional
flooding.

Severe: high
water table.

Severe: nonsoil
material.
Severe: season-

ally perched
water table;
subject to
ocecasional
flooding; clayey
subsoil.

Very severe:
flooded most of
the year.

Severe: subject
to occasional
flooding; clayey
subsoil.

Severe: seasonal
high water
table; subject
to occasional
flooding; rapid
permeability in
substratum.

Severe: high
water table;
subject to
flooding; clayey
subsoil.

table; high frost
action potential;
subject to occa-
sional flooding.

Severe: high
water table;
organic portions
have low
strength; high
frost action
potential.

Severe: nonsoil
material.

Sevbre: low shear
strength; subject
to occasional
flooding.

Very severe:
flooded most of
the year.

Severe: high
frost action
potential; low
shear strength;
subject to
occasional
flooding.

Severe: subject
to occasional
flooding; high
frost action
potential.

Severe: very.
poorly drained;
subject to
flooding; low
shear strength;
bigh shrink-
swell potential.
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Soil features affecting—

low shear
strength.

to flooding.

Road fill Sand and Topsoil Pond reservoir | Dikes, levees, and | Drainage for crops Terraces and
gravel areas other embankments and pasture diversions

Moderate: mod- | Unsuited: fines__| Fair: thin layer_| Fractured dolo- Medium to low Not needed_____. Slopes of 1 to 6
erate frost ac- mite bedrock shear strength; percent; dolo-
tion potential; at a depth of piping hazard; mite at a depth
moderate 20 to 40 inches; dolomite bed- of 20 to 40
strength; mod- moderate rock at a inches.
erate shrink- permeability. depth of 20 to
swell potential. 40 inches.

Poor: low shear | Unsuited: fines..| Good. . . __.___.__ Moderate perme- | Low shear Seasonal high Slopes of 0 to 8
strength; high ability; sea- strength; mod- water table; percent; some-
frost action gonal high erate shrink- moderate what poorly
potential, water table. swell potential; permeability. drained; piping

piping hazard. hazard.

Poor: high Unsuited: fines._| Poor: high Variable mater- Variable mater- High water table; | Slopes of 2 to 20
water table; water table; ial; many ial; organic many springs. percent; poorly
high frost ac- variable springs. portions have drained; seepage
tion potential. material. low- strength. areas.

Poor: nonsoil Unsuited: non- | Poor: nonsoil Nonsoil material__| Nonsoil material..| Not needed-_____ Nonsoil material.
material, soil material or material,

oily sand.
Poor: low shear | Unsuited: fines__| Fair: thin layer_| Slow permeabil- | Low shear Seasonal perched | Slopes of 0 to 3
strength. ity ; seasonal strength; me- water table; percent; some-
high water dium compres- slow permea- what poorly
table. sibility; mod- bility. drained; clayey
erate shrink- subsoil; slow
swell potential. permeability.

Very severe: Unsuited: fines._| Poor: flooded Flooded most of | Variable charac- | Not feasible; out- | Slopes of 0 to 2
flooded most of most of the the year. teristics; lets generally percent; very
the year. year. flooded most of not available; poorly drained.

the year. flooded most of
the year.

Poor: high frost | Unsuited: fines__| Fair: thin layer_{ Moderately slow | Low shear Moderately slow | Slopes of 0 to 3
action poten- permeability; strength; me- permeability; percent; some-
tial; low shear seasonal high dium compres- seasonal high what poorly
strength. water table. sibility; mod- water table; drained; subject

erate shrink- subject to to occasional
swell potential. occasional flooding.
flooding.

Poor: high Fair for sand; Fair: thin layer_| Rapid permea- Medium shear Moderate perme- | Slopes of 0 to 3
frost action high content of bility in strength and ability in percent; some-
potential. gravel. substratum; compressibil- subsoil; rapid what poorly

Good for gravel. seasonal high ity; medium to permeability drained; subject
water table. high permea- in substratum; to flooding.
bility in seasonal high
compacted water table;
material. subject to
occasional
flooding.

Poor: very Unsuited: fines._| Poor: very Slow permeabil- | Low shear Slow permeabil- Slopes of 0 to 2
poorly draired; poorly drained; ity; seasonal strength; high ity; seasonal percent; very
high shrink- thin layer. high water shrink-swell high water poorly drained;
swell potential; table. potential. table; subject subject to

flooding; clayey
subsoil.
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Septic tank Sewage Dwellings with Sanitary landfill Local roads and
absorption fields lagoons basements (trench type) streets

Mosel: MsA_ oo Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: high
high water high water high water high water frost action
table; moder- table. table; subject table. potential.
ately slow to rare flooding;
permeability in high frost ac-
substratum. tion potential.

Muskego: Mz___________...... Very severe: high | Very severe: high| Very severe: high | Very severe: high | Very severe: high
water table; water table; water table; water table; water table;
subject to fre- subject to fre- subject to fre- subject to fre- subject to fre-
quent flooding. quent flooding. quent flooding; quent flooding. quent flooding;

high frost action high compressi
potential. bility; high frost
action potential.

Navan: Na._ ... _..____._ Severe: high Severe: high Severe: high Severe: high Severe: high
water table; water table; water table; water table; water table;
subject to subject to subject to subject to subject to
flooding; slow flooding. flooding; high flooding. flooding; high
permeability in frost action frost action
substratum. potential; low potential.

ghear strength.

Nenno: NnA,NnB_____________ Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: high frost
high water high water high water high water action potential;
table; subject table; subject table; subject table; subject subject to occa-
to occasional to occasional to occasional to occasional sional flooding.
flooding. flooding. flooding. flooding.

Oakville: OaB, OaC____________ Slight if slope is 0 | Severe: very Slight if slope is 0 | Severe: very Slight if slope is 0
to 6 percent, rapid permea- to 6 percent, rapid permea- to 6 percent,
moderate if 6 to bility.! moderate if 6 to bility.? moderate if 6 to
12; very rapid 12; seasonal 12,
permeability; high water table
seasonal high in places.
water table in
places.!

Otter: Ot ... Severe: high Severe: high Severe: high Severe: high Severe: high
water table; water table; water table; water table; water table;
subject to fre- subject to fre- subject to fre- subject to fre- high frost ac-
quent flooding. quent flooding. quent flooding; quent flooding; tion potential;

high frost ac- high frost ac- subject to fre-
tion potential. tion potential, quent flooding.

Palms: Pa__________________.._ Very severe: high | Very severe: high | Very severe: high | Very severe: high | Very severe: high

See footnote at end of table.

water table;
subjeet to fre-
quent flooding.

water table;
organic mater-
ial; moderately
rapid permea-
bility in organic
layer.

water table;
subject to fre-
quent flooding;
high frost ac-
tion potential.

water table;
subject to fre-
quent flooding.

water table;
subject to fre-
quent flooding;
high frost ac-
tion potential;
low shear
strength.




interpretations—Continued

SHEBOYGAN COUNTY, WISCONSIN

99

Suitability as source of—
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Road fill Sand and Topsoil Pond reservoir | Dikes, levees, and | Drainage for crops Terraces and
gravel areas other embankments and pasture diversions

Poor: low shear | Unsuited: fines_.| Fair: thin layer_| Mcderately slow | Medium to low Seasonal high Slopes of 0 to 3
strength; high permeability in shear strength; water table; percent; some-
frost action substratum; fair to good moderate what poorly
potential. seasonal high compaction permeability drained; moder-

water table. characteristics; in subsoil; ately slow
piping hazard. moderately permeability in
slow permea- substratum.
bility in sub-
stratum.

Poor: high Unsuited: or- Poor: oxidizes Slow permeabil- | Low shear Moderately rapid | Slopes of 0 to 2
water table; ganic material. rapidly; high ity in sub- strength; high permeability percent; very
organic mater- water table. stratum; high compressibil- in organic poorly drained;
ial; high frost water table. - ity hard to material; slow organic material.
action pack. permeability
potential. in substratum;

high water
table.

Poor: low shear | Unsuited: fines._| Poor: high Slow permeabil- | Low shear Slow permeabil- Slopes of 0 to 2
strength; high water table. ity in sub- strength and ity in sub- percent; poorly
frost action stratum; high compressibil- stratum; high drained; clayey
potential; low water table. ity; fair to water table. substratum.

shear strength.

Poor: frost ac-
tion potential.

Poor: high
water table;
high frost ac-
tion potential.

Poor: high
water table;
high frost ac-
tion potential.

Unsuited: fines. _

Fair for sand:
poorly graded
sand.

Unsuitable for
gravel: fines.

Unsuited: fines_.

Unsuited: or-
ganic material.

Fair: thin layer;
somewhat
poorly drained.

Poor: too
sandy.
Poor: high

water table.

Poor: oxidizes
rapidly; high
water table.

Moderate perme-
ability; sea-
sonal high
water table,

Very rapid
permeability;
slope.

Moderate perme-
ability; high
water table.

Moderately rapid
permeability
in organie
material;
moderate
permeability
in substratum;
high water
table.

good compac-
tion character-
istics; moder-
ate shrink-
swell potential,

Medium to low
shear strength
and compres-
sibility ; moder-
ate permeabil-
ity of com-
pacted mater-
1al; piping
hazard.

Medium shear
strength; me-
dium to low
permeability
of compacted
material.

Low shear
strength.

Low shear
strength; high
compressibil-
ity hard to
pack.

Moderate perme-
ability; sea-
sonal high
water table;
subject to -
occasional
flooding.

Not needed.______

High water table;
moderate
permeability;
subject to fre-
quent flooding.

Moderately rapid
permeability
in organic lay-
er; moderate
permeability
in substratum;
high water
table; subject
to frequent
flooding.

Slopes of 0 to 6
percent; some-
what poorly
drained.

Slopes of 0 to 12
percent; sandy;
difficult to
vegetate; subject
to soil blowing.

Slopes of 0 to 2
percent; poorly
drained; subject
to flooding.

Slopes of 0 to 2
percent; very
poorly drained;
organic material.
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Septic tank Sewage Dwellings with Sanitary landfill Local roads and
absorption fields lagoons basements (trench type) streets
Pella: Ph____ ... Severe: high Severe: high Severe: high Severe: high Severe: high
water table; water table. water table; water table; water table;
subject to subject to subject to subject to
flooding. flooding; high flooding. flooding; high
frost action frost action
potential. potential; low
shear strength.
Poygan: Py_.__ ... Severe: high Severe: high Severe: high Severe: high Severe: high
water table; water table; water table; water table; water table;
subject to fre- subject to fre- subject to fre- subject to fre- subject to fre-
quent flooding; quent flooding. quent flooding; quent flooding; quent flooding;
slow permea- high frost ac- clayey subsoil. high frost ac-
bility. tion potential. tion potential;
low shear
strength.
Rodman_ ... Moderate if slope | Severe: very Moderate if slope | Severe: very Moderate if slope
Mapped only with Casco is 6 to 12 per- rapid permea- is 6 to 12 per- rapid permea- is 6 to 12 per-
soils. cent, severe if bility in sub- cent, severe if bility in sub- cent, severe if

Rough broken land: Ry.._.____..

St. Charles: ScA,ScB____._.___

Saylesville:

ShA, 8hB, SkC2_..__

Sebewa: Sm__________ ... .__.

Sisson: SrA, SrB, SrC2_________

Stony land, wet:

See footnote at end of table.

more than 12;
very rapid
permeability.!

Severe: steep and
very steep;
moderately slow
permeability.

Slight: may have
to be placed
deeper than
normal; seasonal
high water table
in places.

Severe: moder-
ately slow
permeability.

Severe: high
water table;
subject to fre-
quent flooding.

Slight if slope is 0
to 6 percent,
moderate if 6 to
12, severe if
more than 12.

Severe: high
water table.

stratum; slope.!

Severe: steep and
very steep.

Moderate: mod-
erate permea-
bility; seasonal
high water table
in places.

Slight if slope is 0
to 2 percent,
moderate if 2 to
6, severe if more
than 6.

Severe: high
water table;
ra{)id permea-
bility in sub-
stratum; fre-
quent flooding.

Moderate if slope
is 0 to 6 per-
cent, severe if
more than 6.

Severe: high
water table.

more than 12.

Severe: steep and
very steep.

Slight: seasonal
high water table
in places.

Moderate: mod-
erate shrink-
swell potential;
seasonal high
water table in
places.

Severe: high
water table;
subject to fre-
quent flooding.

Moderate if slope
is 0 to 12 per-
cent, severe if
more than 12;
low shear
strength.

Severe: high
water table.

stratum.!

Severe: steep and
very steep.

Slight: seasonal
high water table
in places.

Moderate: clayey
subsoil; difficult
to work; sea-
sonal high water
table.

Severe: high
water table;
subject to fre-
quent flooding.

Slight if slope is 0
to 12 percent;
moderate if 12
to 20, severe if
more than 20.

Severe: high
water table.

more than 12,

Severe: steep and
very steep.
Severe: subsoil

has low bearing
strength; high
frost action
potential.

Severe: low shear
strength.

Severe: high
water table;
frequent flood-
ing; high frost
action potential.

Moderate: mod-
erate frost ac-
tion potential;
low shear
strength.

Severe: high
water table.
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Suitability as source of—

Soil features affecting—

water table;
‘high frost ac-
tion potential;
low shear
strength.

Good if slope is 6
to 12 percent,
fair if 12 to 20,
severe if more
than 20.

Poor: low
bearing
strength; steep
and very steep.

Poor: high frost
action poten-
tial; low bear-
ing strength in
subsoil.

Poor: low shear
strength.

Poor: high
water table;
high frost ac-
tion potential.

Fair: moderate
frost action
potential.

Poor: high
water table.

Fair for sand:
high content of
gravel.

Good for gravel.

Unsuited: fines._

Unsuited: fines._

Unsuited: fines.._

Poor: high
water table.

Unsuited: fines__

Unsuited: fines_._

water table.

Poor: thin lay-
er; small
stones.

Poor: steep and
very steep.

Fair: thin layer.

Fair for silt loam:
thin layer.

Fair for silty clay
loam to clayey;
thin layer.

Poor: high
water table.

Fair: thin layer.

Poor: high
water table.

ity; high water
table; subject
to flooding.

Very rapid
permeability;
slope.

Moderately slow
permeability;
steep and very
steep.

Moderate
permeability.

Moderately slow
permeability.

Rapid permeabil-
ity in sub-
stratum; high
water table.

Moderate
permeability.

High water table._

strength; me-
dium to high
compressibil-
ity; low perme-
ability of com-
pacted material.

Medium to high
shear strength;
high permea-
bility of com-
pacted mater-
ial; piping
hazard.

Low shear
strength.

Medium to low
shear strength;
medium to low
permeability
of compacted
material.

Low shear
strength; low
permeability
of compacted
material.

Medium shear
strength; high
permeability
of compacted
material in
substratum.

Low shear
strength; me-
dium to low
permeability
of compacted
material; pip-
ing hazard;
slope.

Loamy soil
material with
variable
permeability;
stony.

slow permea-
bility; subject
to frequent
flooding.

Not needed._____

Not needed______

Not needed.._____

Not needed.____._

High water table;
moderate
permeability
in subsoil;
rapid permea-
bility in
substratum.

Not needed.._._.

High water table;
stony.

Road fill Sand and Topsoil Pond reservoir | Dikes, levees, and | Drainage for crops Terraces and
gravel areas other embankments and pasture diversions
Poor: high Unsuited: fines__{ Poor: high Moderate perme- | Low shear High water table; | Slopes of 0 to 2
water table; water table. ability; high strength. moderate percent; poorly
high frost ac- water table; permeability. drained; subject
tion potential; subject to to flooding.
low shear flooding.
strength.
Poor: high Unsuited: fines__| Poor: high Slow permeabil- Low shear High water table; | Slopes of 0 to 2

percent; poorly
drained; subject
to frequent
flooding; clayey
substratum,

Slopes of 6 to 45
percent; sand
and gravel at a
depth of 8 to 15
inches; stones;
complex slopes.

Slopes of 20 to 45
percent; moder-
ately slow
permeability.

Slopes of 0 to 6
percent.

Slopes of 0 to 12
percent; clayey
subsoil.

Slopes of 0 to 2
percent; poorly
drained; sand
and gravel at a
depth of 20 to 40
inches.

Slopes of 0 to 30
percent.

Slopes of 2 to 6
percent; poorly
drained; stony.
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TABLE 10.—Engineering

Degree and kind of limitation for—

Soil series and map symbols

Septic tank Sewage Dwellings with Sanitary landfill Local roads and
absorption fields lagoons basements (trench type) streets

Theresa: ThA, ThB, ThC2._____ Slight if slope is 0 | Moderate if slope | Slight if slope is 0 | Slight: moderate | Severe: low shear
to 6 percent, is 0 to 6 percent, to 6 percent, permeability. strength.
moderate if 6 to severe if more moderate if 6 to
12; moderate than 6; moder- 12.
permeability. ate permeability.

Wasepi: Wa...oooo ... Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: seasonal | Severe: high frost
high water high water high water high water action potential.
table. table; rapid table. table; rapid

permeability in permeability in
substratum. substratum.

Waymor: WbA, WbB, WbC2____} Moderate: lower | Moderate if slope | Slight if slopeis 0 | Slight.___________ Moderate: mod-
end of moderate is 0 to 6 percent, to 6 percent, erate frost ac-
permeability severe if 6 to 12; moderate if 6 to tion potential;
range. moderate 12. medium to low

permeability. shear strength

potential,

Willette: We_ ... Very severe: high | Very severe: high | Very severe: high | Very severe: high | Very severe: high
water table; water table; water table; water table; water table;
subject to fre- subject to fre- subject to fre- subject to fre- subject to fre-
quent flooding. quent flooding; quent flooding; quent flooding. quent flooding;

organic mater- high compressi- high frost ac-
ial; moderately bility; high frost tion potential;
rapid permea- action potential. low shear
bility in organic strength.
layer.

Yahara: YbA_ . ___________ Severe: seasonal | Severe: seagonal | Severe: seasonal | Severe: seasonal | Severe: high
high water high water high water high water frost action
table. table; moderate table; subject table. potential.

permeability. to flooding.

Zurich: ZuA,ZuB__.______._..__ Moderate: mod- | Moderate: mod- | Moderate: me- Slight: seasonal Severe: high
erate permea- erate permea- dium to low high water table frost action po-
bility; seasonal bility. shear strength; in places. tential; medium
high water table seagsonal high to low shear
in places. water table in strength.

places.

in subsoil mater-
ial; moderate
shrink-swell

1 Hazard of ground water pollution in places because of permeability in the substratum.

Local roads and streets, as rated in table 10, have an
all-weather surface expected to carry automobile traffic
all year. They have a subgrade of underlying soil ma-
terial ; a base consisting of gravel, crushed rock, or soil
material stabilized with lime or cement; and a flexible
or rigid surface, commonly asphalt or concrete. These
roads are graded to shed water and have ordinary pro-
vigions for drainage. They are built mainly from soil
at hand, and most cuts and fills are less than 6 feet deep.

Soil properties that most affect design and construc-
tion of roads and streets are the load supporting ca-
pacity and stability of the subgrade and the workability
and quantity of cut and fill material available. The

AASHTO and Unified classifications of the soil material
and the shrink-swell potential indicate traffic-support-
ing capacity. Wetness and flooding affect stability of
the material. Slope, depth to hard rock, content of
stones and rocks, and wetness affect ease of excavation
and amount of cut and fill needed to reach an even
grade,

Road fill is soil material used in embankments for
roads. The suitability ratings reflect the predicted per-
formance of soil after it has been placed in an em-
bankment that has been properly compacted and pro-
vided with adequate drainage; and the relative ease of
excavating the material at borrow areas.
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Suitability as source of—

Soil features affecting—

tial; medium
to low shear
strength.

piping hazard.

Road fill Sand and Topsoil Pond reservoir | Dikes, levees, and | Drainage for crops Terraces and
gravel areas other embankments and pasture diversions

Fair: low shear | Unsuited: fines..| Fair: thin layer.| Moderate Low shear Not needed..__.___ Slopes of 0 to 12
strength in permeability. strength; pip- percent; complex
subsoil; mod- ing hazard. slopes; calcareous
erate frost ac- till at a depth cf
tion potential; 24 to 40 inches.
moderate
shrink-swell
potential.

Poor: high frost | Good for sand in | Fair: thin layer_| Rapid permea- Medium shear Rapid permea- Slopes of 0 to 2
action po- substratum. bility in strength:me- bility in percent; some-
tential. Unsuitable for substratum; dium to high substratum; what poorly

gravel: fines. seasonal high permeability seasonal high drained.
water table. of compacted water table.
material; pip-
ing hazard.

Fair: moderate | Unsuited: fines..| Fair: thin layer_| Moderate Medium to low Not needed.__. .. Slopes of 0 to 12
shrink-swell permeability. shear strength; percent.
potential; piping hazard.
medium to low
ghear strength;
moderate frost
action po-
tential.

Poor: high Unsuited: or- Poor: oxidizes Moderately rapid | Low shear Moderately rapid | Slopes of 0 to 2
water table; ganic material. rapidly; high permeability strength; high permeability percent; very
high frost ac- water table. in organic compressibil- in organic poorly drained;
tion potential. material; slow ity; hard to material; slow organic material.

permeability pack. permeability
in substratum; in substratum;
high water high water
table. table; subject
to frequent
flooding.

Poor: high frost | Unsuited: fines__| Good___________ Moderate Medium to low Seasonal high Slopes of 0 to 3
action poten- permeability; shear strength; water table; percent; some-
tial. seasonal high piping hazard. moderate what poorly

water table. permeability. drained.

Poor: high frost | Unsuited: fines._| Fair: thin layer_| Moderate Medium to low Not needed......_ Slopes of 0 to 6
action poten- permeability. shear strength; percent.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 10 provide
information about where to look for probable sources.
A soil rated as a good or fair source of sand or gravel
generally has a layer at least 3 feet thick, the top of
which is within a depth of 6 feet. The ratings do not
take into account thickness of overburden, location of
the water table, or other factors that affect mining of
the materials, and neither do they indicate quality of

the deposit.

Topsoil is used for topdressing an area where vege-
tation is to be established and maintained. Suitability
is affected mainly by the ease of working and spreading

the soil material, as in preparing a seedbed ; the natural
fertility of the material, or its reponse of plants when
fertilizer is applied ; and the absence of substances toxic
to plants. Texture of the soil material and its content
of stone fragments are characteristics that affect suita-
bility, but also considered in the ratings is damage that
will result at the area from which topsoil is taken.
Pond reservoirs hold water behind a dam or embank-
ment. Soils suitable as pond reservoir areas have low

seepage, which is related to their permeability and

depth to fractured or permeable bedrock or other per-
meable material.
Dikes, levees, and embankments require soil mate-
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rial resistant to seepage and piping and with favorable
stability, shrink-swell potential, shear strength, and
compactibility. Stones and organic material in a soil
are among factors that are unfavorable.

Drainage for crops and pasture is affected by such
soil properties as permeability, texture, and structure;
depth to claypan, rock, or other layers that influence
rate of water movement; depth to the water table;
slope; stability in ditchbanks; susceptibility to stream
overflow; alkalinity; and availability of outlets for
drainage.

Terraces and diversions are embankments, or ridges,
constructed across the slope to intercept runoff so that
it soaks into the soil or flows slowly to a prepared out-

SOIL SURVEY

let. Features that affect suitability of a soil for terraces
are uniformity and steepness of slope; depth to bedrock
or other unfavorable material; stones; permeability;
and resistance to water erosion, soil slipping, and soil
blowing. A soil suitable for these structures provides
outlets for runoff and is not difficult to vegetate.

Engineering test data

Table 11 contains engineering test data for some of
the major soil series in Sheboygan County. These tests
were made to help evaluate the soils for engineering
purposes. The engineering classifications given are
based on data obtained by mechanical analyses and by
tests to determine liquid limit and plastic limit. The

TABLE 11.—Engineering

[Tests were performed by Wisconsin Department of Transportation, Division of

Moisture density ?
Soil name and location Parent material Report number Depth
Maximum | Optimum
dry density; moisture
In Lb/ft Pet
Boyer loamy sand:
SE1/4SE1/4 sec. 11, T. 14 N., R. 22 E. (Modal profile)._| Outwash sand and 571-WI-71-2-1 14-22 | |eemmeaaas
) gravel. 571-WI-71-2-2 26-60 | |icemmeeao-
Colwood silt loam:
SW1/4SW1/4 sec. 14, T. 13 N., R. 21 E. (Modal profile).| Lacustrine deposits..__| 571-WI-71-6-1 11-27 | o |eeceeeaa
571-WI-71-6-2 40-60 |-
Hochheim silt loam:
SW1/4NW1/4 sec. 8, T. 15 N., R. 21 E. (Modal profile) | Glacial till (loamy)..__| 569-WI-71-2-1 10-18 | e
569-WI-71-2-2 22-60 126.4 9.4
Kewaunee silt loam:
NW1/4SE1/4 sec. 33, T. 15 N., R. 28 E. (subsoil contains | Glacial till (moderately | 569-WI-71~1~1 8-22 | oo
slightly less clay than modal profile). fine textured). 569-WI-71-1-2 836-60 | oo
NW1/4NE1/4 sec. 13, T. 14 N., R. 21 E. (Modal profile)| Glacial till (moderately | 572-WI-71-2-1 18-24 | e
fine textured). 572-WI-71-2-2 34-60 | |-
Theresa silt loam:
SE1/4SW1/4 see. 26, T. 14 N., R. 20 E. (Modal profile) .| Glacial till (loamy).___[ 571-WI-71-1-1 20-30 | |-
571-WI-71-1-2 34-60 184.7 8.2
NE1/4NE1/4 sec. 13, T. 16 N., R. 20 E. (Modal profile) .| Glacial till (loamy)_...__| 572-WI-71-3-1 16-30 ||
572-WI-71-3-2 35-60 134.7 8.2
Waymor silt loam:
SW1/4NW1/4 sec. 15 T. 18 N., R. 22 E. (Modal profile) .| Glacial till (loamy).___} 571-WI-71-3-1 9-19 | eeoC
571-WI-71-3-2 29-60 124.7 11.2
SW1/4NW1/4 sec. 8, T. 15 N., R. 28 E. (Modal profile) . .| Glacial till (loamy)__.__[ 571-WI-71-4-1 9-21 ||
571-WI-71-4-2 31-60 123.5 11.4
Zurich silt loam:
SE1/4SE1/4 sec. 31, T. 14 N., R. 21 E. (Modal profile)..| Lacustrine deposits_.__| 569-WI-71-3-1 11-22 | |emea-
569-WI-71-3-2 24-60 120.6 11.6

1 Based on AASHTO Designation T 99-57, Method A (1).
2 Mechanical analysis according to the AASHTO Designation T 88-57 (1). Results by this procedure may differ somewhat from the
results obtained by the Soil Survey procedure of the Soil Conservation Service (SCS). In the AASHTO procedure, the fine material is analyzed
by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2
millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the material coarser than 2
millimeters in diameter is excluded from the calculations of grain-size fractions. The mechanical analysis data used in this table are not suitable

for naming textural classes of soil.
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mechanical analyses were made by combined sieve and
hydrometer methods.

Compaction, or moisture-density, data are important
in earthwork. If a soil material is compacted at a suc-
cessively higher moisture content, assuming that the
compactive effort remains constant, the density of the
compacted material increases until the optimum mois-
ture content is reached. After that, density decreases
with increase in moisture content. The highest dry
density obtained in the compactive test is termed maxi-
mum dry density. As a rule, maximum strength of
earthwork is obtained if the soil is compacted to the
maximum dry density.

Tests to determine liquid limit and plastic limit meas-
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ure the effect of water on the consistence of so0il mate-
rial, as has been explained for table 9.

Shrinkage limit is the percentage of moisture at
which shrinkage of the soil material stops.

Shrinkage ratio is the relation of change in volume
of the soil material to the water content of the soil ma-
terial when at the shrinkage limit. The change in vol-
ume of the soil material, and the water content is
expressed as a percentage of the weight of the soil ma-
terial when ovendry.

Linear shrinkage is the decrease in one dimension,
expressed as a percentage of the original dimension, of
the soil mass when the moisture content is reduced from
the given value to the shrinkage limit.

test data
Highways. Absence of an entry indicates that no determination was made]
Mechanical analysis 2 Classification
Percentage less than 3 inches passing sieve— Percentage smaller than— {Jiqui(; Plastie-
imit ity
i index ¢ | AASHTO 5 | Unified ¢
No. 4 | No. 10 | No. 40 | No. 200| 0.05 0.005 0.002
1inch | 34 inch | 34 inch 4.7 (2.0 (0.42 (0.074 mm mm mm
mm) mm) mm) mm)
Pet
________________________________ 100 97 25 21 16 16 | ... I NP | A-2-4(0) SM
........ 100 97 85 65 49 9 6 2 1. NP | A-1-6(0) SP-SM
________________________________________ 100 95 90 27 21 33.4 13.2 | A-6(9) CL
SRRV RS FRPNR PRRIPOPITN SR 100 74 53 11 . NP | A-4(8) ML
B I I A AU 100 96 83 80 42 35 44 .2 24.6 | A-7-6(15) CL
88 86 85 84 75 67 34 28 6 51 .. .. NP | A-2-4(0) SM.
________________________________ 100 97 83 82 56 44 49.1 30.0 | A-7-6(18) CL
________________________________ 100 97 85 82 46 31 30.0 15.2 | A-6(10) CL
________________________________ 100 97 81 79 56 47 57.2 35.9 | A-7-6(19) CH
100 99 98 97 95 92 74 69 38 30 39.1 21.6 | A-6(12) CL
________________________ 100 98 87 55 53 36 32 89.3 20.7 | A-6(8) CL
94 90 82 7 73 63 30 24 8 3 R NP | A-2-4(0) SM
........................ 100 98 90 67 62 35 30 46.6 28.1 | A-7-6(15) CL
99 93 82 76 69 61 40 31 9 (B NP | A-4(1) SM
________________________________ 100 98 75 73 51 42 42.5 24 .11 A-7-6(14) | CL
________ 100 98 96 93 89 71 66 29 21 24.8 10.3 | A-4(7) CL
________________________________ 100 99 88 86 59 47 46.2 25.0 | A-7-6(15) | CL
100 99 97 96 93 89 69 64 29 20 24 .4 9.9 1 A-4(7) CL
________________________________ 100 96 81 78 38 32 45.2 24.8 | A-7-6(15) | CL
________________________________________________ 77 56 11 Y PO NP | A-4(8) ML

3 Based on AASHTO Designation T 89-60

1).
1 Based on AASHTO Designation T 90-56 and AASHTO Designation T 91-54 (7).

5 Based on AASHTO Designation M 145-49 (7).
¢ Based on ASTM Standard Designation D 2487-69 (2).
7 NP means nonplastic.
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Formation and Classification of Soils

This section describes the factors of soil formation
that have affected the formation of soils in Sheboygan
County. It also explains the system of soil classification
currently used and assigns each soil series or land type
to the classes of that system. The soil series and land
types in the county and a profile representative of each
series are described in the section “Descriptions of the
Soils.”

Factors of Soil Formation

Soil forms through the physical and chemical weath-
ering of deposited or accumulated geologic material.
The characteristics of the soil at any given point are
determined by the composition of the parent material;
the relief, or lay of the land; the climate under which
the soil material has accumulated and existed since ac-
cumulation; the plant and animal life on and in the
soil; and the length of time the processes of soil forma-
tion have acted upon the parent material. As a result
of these soil-forming processes, soil material is trans-
formed in place, is removed through chemical action or
by water and wind, or is added by chemical precipita-
tion or by transfer and deposition of soil components
from one part of the soil profile to another.

The results of these soil-forming processes can be
readily seen in soil profiles. For example, the parent
material of Theresa soils is loess and calcareous grav-
elly sandy loam glacial till. The silt was probably de-
posited over the till after the glacial period. The posi-
tion on the landscape and the relief contributed to the
factors that make these soils well drained. The tem-
perate climate and rainfall that was adequate for the
growth of plants were conducive to dissolving minerals
and moving them in solution downward through the
soil profile. In time, as a result of moisture and organic
acids, the soil-forming processes became active. Plants
and animals contributed to the accumulation of organic
matter and organic acids, which were partly mixed
with the soil. These processes were accelerated as more
and higher organisms grew in the soil and produced a
greater amount of organic residue,.

Free lime in the soil material gradually dissolved and
was moved downward by percolating water into the
lower part of the soil. As water continued to move
downward through the soil, suspended particles of clay
were also translocated. As a result, the lower part of
the silty layer and the upper part of the glacial till in
Theresa soils contain more clay than the other parts of
the soil. While the clay was being moved downward,
organic matter, in various stages of decomposition, was
accumulating on and near the surface. Decomposed or-
ganic matter gave the surface layer a darker color than
that of the parent material.

While these changes were occurring in the silty up-
per part of the soil, the loamy lower part, which was
mainly ground dolomite, was also being changed
through chemical weathering. The upper part of this
layer was gradually changed to a mixture of gravel and
browr clay loam. Impurities of iron in the dolomitic
till became oxidized in the presence of soil air and thus
gave the clay loam its brown color.
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As a result of these soil-forming processes, Theresa
soils now have a surface layer of dark grayish brown
gilt loam. The subsoil is yellowish brown silty clay
loam in the upper part and brown clay loam in the
lower part. The underlying material is unweathered
calcareous glacial till that has changed little since
it was deposited by the glacier. Processes that were
active in the formation of Theresa soils were the ac-
cumulation of organic matter in the surface layer, the
removal of clay from the upper part of the profile, the
addition of clay to the lower part of the profile, and the
transformation of some of the material in place.

In varying degrees, all of these processes are occur-
ring in all soils of the county. The kind of parent mate-
rial and the relief, or topography, have, to a large ex-
tent, determined the processes that have been dominant
in the formation of all soils and have thus caused dif-
ferences among the soils. Factors that have contributed
to the formation of goils in the area are described in
more detail in the following paragraphs.

Parent material

Most of the soils of Sheboygan County formed wholly
or in part from material laid down by glaciers of the
Wisconsin Age. Each time the glacial ice advanced, it
changed surface features that had formed during ear-
lier glacial periods. As a result, little is known of the
earlier glacial stages in the county.

The glacial material! left in this area was mainly
derived from the underlying bedrock. Part of this ma-
terial, however, originated north of the survey area.
It was moved to the survey area by glaciers and glacial
melt water and was mired with the material derived
from the local bedrock. The resulting soil material
ranges from a few inches to several hundred feet in
thickness.

After the glacial ice melted, deposits of till, outwash,
and lacustrine material remained. Of these deposits,
glacial till is the most common in the survey area. It
is of poorly sorted crushed rock and soil material and
ranges in texture from sandy loam and gravelly sandy
loam to silty clay loam containing few pebbles. In the
western half of the county, the glacial till ranges from
gravelly sandy loam to loam. Bordering the Kettle
Moraine, it is loam and is the parent material of Hoch-
heim and Theresa soils. In places cobblestones are near
or on the surface. In cultivated areas these stones have
been placed into rows as field boundaries.

Kewaunee and Waymor soils formed in the silty clay
loam and loam glacial till in the eastern half of the
county.

As the glaciers melted, the flowing melt water car-
ried away the finer particles and sorted the coarser
particles. Boyer, Casco, and Fox soils are underlain by
this glacial outwash material.

The glacial melt water caused the level of Lake Mich-
igan to rise, and the wave action deposited a somewhat
thin layer of sand over the silty clay loam till and the
fine lake sediments that border the lake. Hebron, Mosgel,
and Oakville goils formed mostly in this material.

During the postglacial period clay, silt, and very fine
sand were sorted by slowly moving or ponded water in
many shallow lakes. This lacustrine material was de-
posited in somewhat thin layers. Colwood, Kibbie,
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Montgomery, and Saylesville soils formed in these sedi-
ments. These shallow lakes favored the growth of
aquatic plants. The organic Adrian, Boots, Houghton,
Muskego, Palms, and Willette soils formed in the partly
decomposed remains of these plants.

Relief and drainage

The drainage of soils is determined, to a great ex-
tent, by relief and the position of the soils on the land-
scape. For example, Kewaunee, Manawa, and Poygan
soils formed in a thin silty mantle and calcareous silty
clay loam or silty clay glacial till. Kewaunee soils gen-
erally are higher on the landscape (fig. 9). They typi-
cally are gently sloping and sloping and are well
drained. Manawa soils are mostly on foot slopes or in
narrow drainageways and depressions. They are nearly
level and gently sloping, and they receive runoff from
adjacent higher areas. Runoff on Manawa goils is slow,
and the soils are somewhat poorly drained. The subsoil
ha.s gray and yellowish mottles, which indicate that the
soils are poorly aerated and are excessively moist for
long periods. Poygan soils are in depressions or other
low areas where runoff is ponded and the soil is satu-
rated most of the time. They are poorly drained. They
have_ a gray and olive gray subsoil, indicating that re-
duction of iron compounds has taken place.

107

Climate and plants and animals

Differences in climate within the survey area are too
small to have caused any major differences in the soils.
Lake Michigan, however, has a modifying influence on
the climate in areas adjacent to the lake. It is the cause
of a lag in seasonal temperature changes, which is
more pronounced in spring, summer, and fall. Tem-
peratures in spring and early in summer are as much
as 10 to 15 degrees cooler than those a few miles in-
land. In fall, because of the warm lake water, night
temperatures are higher than those a short distance
inland.

The modifying effect of Lake Michigan on the cli-
mate of the area has permitted natural stands of hem-
lock and other conifers that are typical in areas north
of the county to grow along the lake. This climatic
effect is also evident in soil characteristics along a nar-
row band adjacent to the lake. The soils have horizons
that typically form in soils in areas north of the county.

Man has influenced the soils to a marked extent by
disturbing and altering the natural soil-forming proc-
esses. He has removed trees, planted crops, and added
organic matter. He has added lime to neutralize soil
acidity and has applied fertilizers. He has grown al-
falfa, which transfers calcium from the glacial till to

Figure 9—Landscape of Kewaunee and Manawa soils. The somewhat poorly drained Manawa soils are in low areas in the foreground,
and the better drained Kewaunee soils are on higher elevations near the farm buildings.
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the soil surface. He has planted grasses, such as Ken-
tucky bluegrass and bromegrass, which through their
fine, fibrous root systems have added organic matter
to the upper part of the soil.

The addition of lime has not only neutralized soil
acidity but also has created a more favorable environ-
ment for beneficial soil bacteria. The increased bac-
terial action, in turn, has hastened the decomposition
of organic matter, which darkens many cultivated soils.
Results of man’s activities can be readily observed by
comparing an undisturbed soil in a woodlot with an ad-
jacent cultivated soil.

Time

Time is required for the active agents of soil forma-
tion to change parent material into soil. Some soils
form rapidly, while others form slowly. The length of
time required for a particular kind of soil to form de-
pends upon the interaction of the other factors.

Most of the material in which the soils of Sheboygan
County formed probably was deposited during or
shortly after the Wisconsin Stage of glaciation, about
11,000 years ago.

As goils begin to form, their characteristics are al-
most identical to those of their parent material. These
soils are said to be immature. A soil is said to be ma-
ture when it has well defined horizons and is nearly in
equilibrium with its environment. Through a long pe-
riod of time, soils go through successive stages of im-
maturity, maturity, and old age.

Dune land is an example of an immature soil in She-
boygan County. The soil material is infertile sand that
is constantly shifted by wind or wave action. The
effects of time are minimal, and very little or no soil
formation has occurred. Where the plant cover has
stabilized the dunes for some time, the accumulation of
organic matter in the upper few inches indicates the
first stages of soil formation.

Classification of Soils

Soils are classified so that we can more easily re-
member their significant characteristics. Clagsification
enables us to assemble knowledge about the soils, to see
their relationship to one another and to the whole en-
vironment, and to develop principles that help us to un-
derstand their behavior and their response to manipu-
lation. First through classification and then through
use of soil maps, we can apply our knowledge of soils to
specific fields and other tracts of land.

The narrow categories of classification, such as those
used in detailed soil surveys, allow us to organize and
apply knowledge about soils in managing farms, fields,
and woodlands; in developing rural areas; in engineer-
ing work; and in many other ways. Soils are placed in
broad classes to facilitate study and comparison in
large areas, such as countries and continents.

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Because this system is under continual study,
readers interested in developments of the current sys-
te?r;q should search the latest literature available (25,
27).

The current system of classification has six cate-
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gories. Beginning with the broadest, these categories
are order, suborder, great group, subgroup, family,
and series. In this system the criteria used as a basis
for classification are soil properties that are observable
and measurable. The properties are chosen, however,
so that the soils of similar genesis, or mode of origin,
are grouped. The same property or subdivisions of this
property may be used in several different categories.
In table 12, the soil series of Sheboygan County are
placed in four categories of the current system. Classes
of the current system are briefly defined in the follow-
ing paragraphs.

ORDER. Ten soil orders are recognized. The proper-
ties used to differentiate among soil orders are those
that tend to give broad climatic groupings of soils.
Three exceptions are the Entisols, Histosols, and Verti-
sols which occur in many different climates. Each order
is identified by a word of three or four syllables ending
in sol (Moll-i-sol).

SUBORDER. Each order is divided into suborders that
are based on those soil characteristics that seem to pro-
duce classes with the greatest genetic similarity. The
suborders are more narrowly defined than are the or-
ders. The soil properties used to separate suborders are
mainly those that reflect either the presence or absence
of a shallow water table; soil climate; accumulation of
clay, iron, or organic carbon in the upper part of the
solum; cracking of soils caused by a decrease in soil
moisture; and fine stratification. Each suborder is iden-
tified by a word of two syllables. The last syllable indi-
cates the order. An example is Aquoll (Aqu, meaning
water or wet, and oll, from Mollisol).

GREAT GRoOUP. Each suborder is divided into great
groups on the basis of uniformity in the kinds and se-
quence of so0il horizons and features. The horizons used
to make separations are those in which clay, carbon-
ates, and other constituents have accumulated or have
been removed and those having pans that interfere with
growth of roots, movement of water, or both. Among
the features used are soil acidity, soil climate, soil com-
position, and soil color. Each great group is identified
by a word of three or four syllables; a prefix is added
to the name of the suborder. An example is Haplaquoll
(Hapl meaning simple horizons, aqu for wetness or
water, and oll, from Mollisols).

SUBGROUP. Each great group is divided into sub-
groups, one representing the central (typic) segment
of the group, and others called intergrades, which have
properties of the group and also one or more properties
of another great group, suborder, or order. Subgroups
may also have soil properties unlike those of any other
great group, suborder, or order. Each subgroup is iden-
tified by the name of the great group preceded by one
or more adjectives. An example is Typic Haplaquolls (a
typical Haplaquoll).

FaMILy. Soil families are established within a sub-
group primarily on the basis of properties important
to the growth of plants or to the behavior of soils when
used for engineering. Among the properties considered
are texture, mineralogy, reaction, soil temperature,
permeability, soil depth, and consistence. A family
name is the subgroup name preceded by a series of ad-
jectives, class names for texture and mineralogy, for
example, that are used as family differentiae (see table
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TABLE 12.—Classification of soils
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Soils Family Subgroup or great group Order
Adrian_____...._________ Sandy or sandy-skeletal, mixed, euic, mesic.._._________ Terric Medisaprists. _____.___.___ Histosols.
Alluvial land_______.______ Loamy, mixed, nonacid, mesic______ . _____.___.._____. Typic Udifluvents_ ____.__________ Entisols.
Alluvial land, wet_ . _____.. Loamy, mixed, nonacid, mesic. __ _____.___________.___ Fluvaquents____________________ Entisols.

ALY e e e oo Fine-loamy, mixed, mesie_._______ . _____________._____ Typic Argiaquolls_ ______________ Mollisols.
Bellevue_.____.__....__... Fine-loamy, mixed, mesic_______ . _____ . ____.___ Fluventic Hapludolls_____________ Mollisols.
Bellevue variant.._.__.____ Sandy, mixed, mesic. ... ... Fluventic Hapludolls_____________ Mollisols.
Boots. ... Buie, mesic. . .. Typic Medihemists_ _____________ Histosols.
Boyer_ . __ Coarse-loamy, mixed, mesic______.___. ... ______._..__. Typic Hapludalfs__________.______ Alfisols.
Casco. - oo Fine-loamy over sandy or sandy-skeletal, mixed, mesic...| Typic Hapludalfs____.__.______.___ Alfisols.
Colwood_ _ . _.___________ Fine-loamy, mixed, mesic__________________ . ___ao_-.- Typic Haplaquolls_____._________ Mollisols.
Cut and fill land, clayey.__| Clayey, mixed, nonacid, mesic_ _______________________ T.ypic Udorthents. .. _______.____ Entisols.
Cut and fill land, loamy.__| Loamy, mixed, nonacid, mesiec _____________________... Typic Udorthents_ _ _____________ Entisols.
Cut and fill land, sandy | Sandy-skeletal, mixed, nonacid, mesie_____ .. __________ Typic Udorthents_ _ . ___________. | Entisols.

and gravelly.
Duneland._____.._..___. Mixed, mesic_ _ _ oo Typic Udipsamments__ _____.____. Entisols.
Edwards_________._._.._ Marly, euie, mesic_ . - .. Limnic Medisaprists_ ____________ Histosols.
Elvers_ .. __._.._.. Coarse-silty, mixed, nonacid, mesie_ ____.______._______ Thapto-Histic Fluvaquents_______ Entisols.
Fabius_ . ___ ... __ Fine-loamy over sandy or sandy-skeletal, mixed, mesic__._| Aquic Argiudolls________________ Mollisols.
Fox. . . Fine-loamy over sandy or sandy-skeletal, mixed, mesic_._| Typic Hapludalfs_________._______ Alfisols.
Granby__ ... _._._... Sandy, mixed, mesic. ___________ o _____. Typie Haplaquolls________._.___. Mollisols.
Granby variant__________ Sandy-skeletal, mixed, mesie. ______________.______.____ Typic Haplaquolls___ ____________ Mollisols.
Hebron*®_ ____________._. Fine-loamy, mixed, mesic_____ . _ .. .- Typic Hapludalfs________._______ Alfisols.
Hebron variant. _.___.___ Coarse-loamy over clayey, mixed, mesic._________......| Typic Hapludalfs_____________.___ Alfisols.
Hochheim *______________ Fine-loamy, mixed, mesic_____._______.______.______.... Typie Argiudolls_ . . ______._______ Mollisols.
Houghton_ _____..__.____. Buie, mesic. oo oo Typic Medisaprists_ . _____.._.___ Histosols.
Juneau.__________.___..__ Coarse-silty, mixed, nonacid, mesic_ . _______________.__ Typic Udifluvents_ ... ____.___._ Entisols.
Kendall s________________ Fine-silty, mixed, mesic_ _________ . __ ... Aeric Ochraqualfs._ . _________.__.. Alfisols.
Kewaunee *__.___._.___... Fine, mixed, mesie_____ . ___ . ______ . __.__. Typic Hapludalfs________________ Alfisols.
Kibbie s________.___._____ Fine-loamy, mixed, mesic___..__ _____ . __________._..__ Aquollic Hapludalfs________.___.._ Alfisols.
Knowles_ _ ... _.______ Fine-silty, mixed, mesie. . ________ . _.._. Typic Hapludalfs_______________. Alfisols.
Lamartine ¢_ . __________. Fine-silty, mixed, mesie_______.__ .. _____.... Aquollic Hapludalfs_______._____._ Alfisols.
Loamy land, seeped__.___. Loamy, mixed, mesic._._____ . _______________ ... Typic Haplaquolls___ ... _______ Mollisols.
Manawa 7_____._._____._ Fine, mixed, mesic______ . _________ . ___.__ Aquollic Hapludalfs________._.__.. Alfisols.
Martinton &_________.___. Fine, illitic, mesic_ _ _ _____ . ___ o eee.- Aquic Argiudolls_ _ __..______.___ Mollisols.
Matherton o_ _________... Fine-loamy over sandy or sandy-skeletal, mixed, mesic._{ Udollic Ochraqualfs_____________. Alfisols.
Montgomery___________._ Fine, mixed, mesie____.________ . eo.. Typic Haplaquolls_._______.__._. Mollisols.

osel ... Fine-loamy, mixed, mesic________________.________._... Aquollic Hapludalfs_.________.___ Alfisols.
Muskego_ . . _.o_.. Coprogenous, euie, mesic_ . ___ ... Limnic Medisaprists. .. ______.___ Histosols.
Navan_________________. Fine-loamy, mixed, mesic_.. _________________oo_____ Typie Argiaquolls_ . _ . ______.____. Mollisols.
Nenno....___.__...__.__. Fine-loamy, mixed, mesie_____ . _____________ ... Aquic Argiudolls_ _ _________._.__ Mollisols.
Oakville____________.___. Mixed, mesie_ ___ e Typic Udipsamments________.____ Entisols.
Otter_ o ____ Fine-silty, mixed, mesic_ . ____ . _o___ Cumulic Haplaquolls_____________ Mollisols.
Palms___________._______ Loamy, mixed, euie, mesic ______._____ .. ________..._. Terric Medisaprists_ . __.._.___.._. Histosols.
Pella_______ o __._ Fine-silty, mixed, mesic_ _ . ___ .- Typic Haplaquolls______.__._._____ Mollisols
Poygan___ _____________. Fine, mixed, mesie________ .. Typic Haplaquolls_ __.___._._____ Mollisols.
Rodman ©______________. Sandy-skeletal, mixed, mesic.. ________________________ Typiec Hapludolls________________ Mollisols.
Rough broken land____._. Fine, mixed, nonacid, mesic._.___..____.______.______. Typic Udorthents_ _______.___.___ Entisols.
St. Charles_ ________._____ Fine-silty, mixed, mesic_ _ _______________________...__ Typie Hapludalfs________________ Alfisols.
Saylesville__________.__.__ Fine, illitie, mesic_ __ __ ___ L ___._. Typic Hapludalfs_______________. Alfisols.
Sebewa_______._ ... ... Fine-loamy over sandy or sandy-skeletal, mixed, mesic__.| Typic Argiaquolls_ . _____________ Molligols.
Sisson______.___________. Pine-loamy, mixed, mesie________________________.__.__ Typic Hapludalfs_.______________ Alfisols.
Stony land, wet_ ________. Loamy-skeletal, mixed, mesic_____________ . Haplaquolls_____________._.__.__ Mollisols.
Theresa. oo oo Fine-loamy, mixed, mesie__________________________._. Typic Hapludalfs_________._____.. Alfisols.
Wasepi.ooo oo .Coarse-loamy, mixed, mesic_________________._.___...__. Aquollic Hapludalfs___________.___ Alfisols.
Waymor_______.___._____ Fine-loamy, mixed, mesic_____ _____________._ . _._.__._ Typic Hapludalfs____________.____ Alfisols.
Willette_ __ ________.______ Clayey, illitie, euie, mesie._ .. Terric Medisaprists__ .. ________. Histosols.
Yahara '_______________. Coarse-loamy, mixed, mesic_ . __ . _ . _____ .. _o___ Aquic Hapludolls________________ Mollisols.
Zurich_ _ ___________.____ Fine-silty, mixed, mesie___ _ . _ e eeao-_ Typie Hapludalfs________________ Alfisols.

1 Taxadjunct to the series. These soils are redder throughout the subsoil than is defined as the range for the series.
* Taxadjunct to the series. These soils have a lighter colored surface layer than is defined as the range for the series.
3 Taxadjunct to the series. These soils are less gray and more alkaline than is defined as the range for the series. .
4 Taxadjunct to the series. These soils have less clay in the substratum within a depth of 40 inches than is defined as the range for the series.
5 Taxadjunct to the series. These soils are shallower over free carbonates than is defined as the range for the series. . .
¢ Taxadjunct to the series. These soils have a higher caleium carbonate equivalent in the substratum within a depth of 40 inches than is de-
fined as the range for the series. .
7 Taxadjunet to the series. These soils have less clay in the substratum within a depth of 40 inches than is defined as the range for the series.
8 Taxadjunct to the series. These soils have a thinner mollic epipedon and a thinner subsoil and are shallower over free carbonates than is
defined as the range for the series.
® Taxadjunct to the series. These soils are less gray than is defined as the range for the series.
1 Taxadjunct to the series. These soils have a slightly darker colored subsoil than is defined as the range for the series. .
4 Taxadjunct to the series. These soils have a thinner solum and are shallower over free carbonates than is defined as the range for the series.
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12). An example is the fine-loamy, mixed, mesic family
of Typic Haplaquolls.

Environmental Factors Affecting

Soil Use

This section provides information about the chief
natural and cultural features that affect the use and
management of the soils of Sheboygan County. It ex-
plains briefly those features that affect the existing and
potential use of soils for farming and other purposes.

Relief and Drainage

The surface relief of Sheboygan County ranges from
nearly level to very steep and irregular. The land-
scape is generally a gently sloping plain crossed from
northeast to southwest by a range of hills known as
the Kettle Moraine. Between the Kettle Moraine and
Lake Michigan the soils are nearly level and gently
sloping. They are generally nearly level near the lake
but are gently sloping to the west.

Within the Kettle Moraine the surface is very ir-
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regular and has many kames, eskers, and potholes (fig.
10). The highest points are more than 200 feet above
the surrounding landscape. West of the Kettle Moraine
the soils are mostly gently sloping. Elevation ranges
from about 600 feet in the eastern part of the county
to more than 1,200 feet at the highest point in the
Kettle Moraine. The shore of Lake Michigan is very
steep in the northern half of the county.

Sheboygan County is divided by three major drain-
age basins. The southwestern part of the county is
drained to the south by the northern branch of the Mil-
waukee River. The northeastern part is drained by the
Sheboygan River and its major tributaries, the Mullet
and Onion Rivers.

Geology and Underlying Material

The landscape of Sheboygan County was formed by
glaciers that covered most of Wisconsin about 11,000
years ago. These ice masses formed in the Hudson Bay
Area of Canada and pushed their way southward over
North America. The glaciers advanced and retreated
as the climate changed.

The physiography and distribution of soils is mainly

Figure 10—A pothole typical of the Kettle Moraine in the foreground and wooded hills in the background. Soils of the Casco-Rodman
complex are common in this moraine.
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the result of glacial action, which buried the underlying
Niagara dolomite bedrock with unconsolidated deposits
ranging from a few feet to several hundred feet in
thickness. The outstanding physical feature of the
landscape is the Kettle Moraine, which crosses the
western part of the county in a northeast-southwest
direction from the north-central part of Rhine Town-
ship to the Crooked Lake Area in the northwestern
part of Scott Township. The Kettle Moraine ranges
from 14 mile to 4 miles in width. It is made up mainly
of glacial drift deposited by large masses of glacial ice
known as the Lake Michigan and Green Bay Lobes.
Most areas of the steep and very steep Casco and
Rodman soils are in this area. This area is a source of
sand and gravel and has many gravel pits.

As the glaciers retreated, they left a mass of loamy
material or glacial till in the western half of the
county. Hochheim, Theresa, and other soils formed in
this material. Drumlins are the most common land-
scape feature in this area.

Water from the melting glaciers transported, sorted,
and deposited some of the glacial till as stratified
gravel and sand on outwash plains. Casco, Fox, and
other soils formed in this material (fig. 11). These
areas are sources of sand and gravel.

In some glacial lake basins silt, fine sand, and clay
accumulated to form lacustrine soils. In other places
residue from water-tolerant plants accumulated to
form organic soils.
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The reddish brown loamy and clayey soils in the
eastern half of the county are a result of a later
glacial stage. Sediments in Lake Michigan were re-
worked by the readvance of the Lake Michigan Lobe
and deposited mainly as gently sloping ground mo-
raines. This area is commonly known as the “red clay”
area. Kewaunee, Manawa, and other soils formed in
these deposits. In many places the soils have a severe
limitation for onsite sewage disposal systems because
they have moderately low permeability.

Climate ©

The climate of Sheboygan County is classified as
continental. It is typical of a continental location in
the middle latitudes but is somewhat modified by the
proximity to Lake Michigan. Winters are long, cold,
and snowy, and summers are warm and occasionally
humid. Spring and fall are at times short and are
mixtures of both summer and winter. The character
of the seasons varies widely from year to year. All
seasons are marked by storms that accompany changes
from one air mass to another, particularly from late
in fall through the middle of spring, when changes
often occur every 2 to 4 days.

°By HANs C. ROSENDAL, State climatologist, National
Weather Service, U.S. Department of Commerce.

Figure 11.—Exposure of stratified gravel and sand. Casco, Fox, and Rodman seils are underlain by gravel and sand.
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Data in tables 13 and 14 are fairly representative
of the climate of the county. The weather station from
which most of these data were obtained is in Plymouth,
which is near the center of Sheboygan County about
15 miles from Lake Michigan. Temperatures during
spring and summer average slightly higher away from
the lake in the western part of the county, whereas
during autumn and winter they are slightly warmer
near the lake. Also, higher elevations tend to experi-
ence a decrease in the daily and annual temperature
ranges, whereas increases in these ranges occur at
lower elevations and over large expanses of marsh-
lands because of a lowering of minimum temperatures
through cold-air pooling.

Table 13 gives temperature and precipitation data.
The temperature range from season to season, as
well as from year to year, is quite large. During the
last 40 years, days with temperatures of 90°F or
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higher have ranged from 0 in 1962, 1951, and 1950
to 26 in 1955. Days with 0° or lower have ranged
from 3 in 1953 to 38 in 1963. Both the hottest and
coldest periods occurred in 1936. From July 7 to July
14, 8 consecutive days had temperatures greater than
100°, while the period January 20 to February 12 had
24 consecutive days below 0°,

Precipitation is generally ample for the growth of
all crops common to the latitude. In about 50 percent
of the years, precipitation falls in the 5-month period
from May through September. Since 1910 there has
never been a month without a measurable amount of
precipitation. Intensities of about 1.25 inches in 1 hour,
1.85 inches in 6 hours, and 2.60 inches in 24 hours
can be expected to occur about once in 2 years. The
greatest amount of precipitation to fall in 24 hours
was 4.96 inches on August 4, 1924. Normally, for the
8 summer months, the first parts of June and August

TABLE 13.—Temperature and precipitation data
[All data from Plymouth, Wis. Elevation 845 feet]

Temperature Precipitation
One year in Days with| Average
Month Average | Average Average 10 will have— snow depth of
daily daily Average | Average | monthly cover of 1| snow on
maximum | minimum | maximum | minimum | precipi- inch or | days with
tation Less More more snow
than— than— cover
°F °F °F °F Inches Inches Inches Number Inches
January. ... 28 12 45 —10 1.5 0.5 2.8 20 5.7
February. . .- 30 13 47 —8 1.4 4 2.6 19 5.6
March_ . ____ 39 23 60 4 1.9 .8 3.3 11 8.7
April__ .. 54 34 75 22 2.7 1.1 4.2 2 N
AY - e e e 66 44 85 32 3.0 1.2 4.8 O] 0
June_ _ . 76 54 91 42 3.5 1.6 5.6 0 0
July e 82 60 92 49 2.9 1.2 5.2 0 0
August_ .- 81 59 92 48 2.7 1.4 5.0 0 0
September_ _____._____I____._.. 72 51 89 37 3.0 1.0 6.5 0 0
October_ . _ .- 60 41 79 26 2.1 .6 4.0 O] 0
November. .o 44 28 64 10 2.1 T 4.0 3 2.0
December. . ... 32 17 50 —4 1.5 .5 3.2 12 3.3
Year. o ieeea- 55 36 2 94 3 —15 28.3 21.0 37.5 67 4.6

1 Less than 0.5 day.

* Average annual maximum.

3 Average annual minimum,

TABLE 14.—Probabilities of last freezing temperatures in spring and first in foll
[All data from Plymouth, Wis. Elevation 845 feet]

Dates for given probability and temperature

Probability
16° F 20° F 24° F 28° F 32°F
or lower or lower or lower or lower or lower
Spring:
1 yearin 10 later than_____.___._____..__. April 12 April 18 April 27 May 11 May 24
2 yearsin 10 later than__ . ______________. March 30 April 6 April 14 April 29 May 12
b yearsin 10 later than___ . _. . ___.-_____ March 27 April 2 April 11 April 256 May 9
Fall: ]
1 year in 10 earlier than____________.._____ November 3 October 26 October 16 October 5 September 26
2 years in 10 earlier than_________________ November 17 November 8 October 30 October 18 October 8
5 yearsin 10 earlier than. _________._______ November 20 November 11 November 2 October 21 October 11
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are the wettest periods. The likelihood of 1 inch or
more of rain falling during the periods May 31 to
June 6 and August 2 to August 8 is once in 3 years.
The period August 23 to August 29 is the driest, and
the likelihood of a trace or less of rain is once in 5
yvears. . Annual snowfall has ranged from 19 inches in
1958 to 99 inches in 1959.

Thunderstorms have occurred on an average of 35
days per year, and individual years range from 20 to
45 days. Hail has fallen on an average of 2 days per
vear and in extreme years on 0 and 5 days.

Wind, sunshine, and humidity records are not avail-
able at Plymouth, but sunshine and humidity records at
Green Bay and wind records at Appleton can be used.
Prevailing winds are from the northwest in winter
and from the southwest in summer. Annually, the
wind blows from the northwest about one-fifth of the
time and from the southwest about one-fifth of the
time. March and November are the windiest months,
and winds average more than 12 miles per hour.
The highest windspeeds are generally from a westerly
direction and can be expected to exceed 50 miles per
hour every year.

The least amount of possible sunshine occurs in
November and December, which have monthly aver-
ages of about 40 percent, and in January, which has
an average of about 45 percent. Maximum possible
sunshine occurs during the period May through Sep-
tember, when monthly averages are about 60 percent.
The rest of the year averages a little more than 50
percent of possible sunshine.

Relative humidity ranges from a winter nighttime
average maximum of about 80 percent to a daytime
average minimum of about 70 percent; summers range
from a nighttime average maximum of about 80 per-
cent to a daytime minimum average of about 60
percent.

Table 14 shows the likelihood of critical tempera-
tures occurring. The average date of the last freezing
temperature in spring is May 9, and that of the first
in fall is October 11. The growing season, defined as
the number of days between the last freezing tem-
perature in spring and first in fall, averages 155 days.
Data on freezing temperatures are calculated for
Plymouth. Minimum temperatures vary considerably
across Sheboygan County on calm, clear nights, de-
pending on such physical characteristics as the topog-
raphy and kinds of soil of the area and the proximity
to open water.

Transportation and Schools

Railroads provide daily freight service in Sheboygan
County (24). The county is also served by one U.S.
highway and seven state highways. Truck highways
are almost entirely hard surfaced and are in excellent
condition.

There are about 11 interstate trucking firms carry-
ing motor freight and several local carriers and truck
rental services (24). Trucking services in Sheboygan
County are more than adequate.

An airport is located approximately 5 miles west of
the city of Sheboygan. Air ambulance service and
airfreight service are also provided.
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The Sheboygan city port has one municipal wharf
and two privately owned wharfs. The major products
shipped are fuel oil, crude oil, pig iron, coal, and
newsprint.

Sheboygan County is served by ten public high
schools and two colleges.

Industry

About 42 percent of the jobs in Sheboygan County
are in manufacturing. The major industries manu-
facture plumbing fixtures, engines, machinery, textiles,
utensils, shoe leathers, cheese, and plastics (29). Most
of this manufacturing is done in Sheboygan, Kohler,
and Plymouth.

Food processing plants are in Sheboygan, Cedar
Grove, and Random Lake. The livestock markets are
primarily in Qostburg and Plymouth. Businesses that
service and sell farm machinery and other farm sup-
plies are throughout the county.

Trends in Soil Use

As is the case generally throughout the United
States, the number of farms in Sheboygan County is
decreasing and the size of the farms is increasing.
In 1964 there were 2,306 farms with an average size
of 115.5 acres (29). In 1969 there were 1,869 farms
with an average size of 127.7 acres. An increasing
acreage is in nonfarm uses. In 1964, 82.2 percent of the
area was in farms, compared to 73.8 percent in farms
in 1969 (29). This change in land use is especially
noticeable in the urban-rural fringe areas where each
year more land is being used for homesites, industrial
sites, and recreation areas.
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Glossary

Alluvium. Material, such as sand, silt, or clay, deposited on land
by streams.

Available water capacity (available moisture capacity). The ca-
pacity of soils to hold water available for use by most
plants, It is commonly defined as the difference between the
amount of soil water at field moisture capacity aqd the
amount at wilting point. It is commonly expressed as inches
of water per inch of soil. The capacity, in inches, in a
60-inch profile or to a limiting layer is expressed as—

Inches
Verylow o . 0 to3
Low 3 to 6
Moderate . __________ 6 to 9
High __ e More than 9

Bedrock. The solid rock that underlies the soil and other uncon-
solidated material or that is exposed at the surface.

Calcareous soil. A soil containing enough calcium carbonate
(commonly with magnesium carbonate) to effervesce (fizz)
visibily when treated with cold, dilute hydrochloric acid.
A soil having measurable amounts of calcium carbonate or
magnesium carbonate. .

Clay. As a soil separate, the mineral soil particles less than
0.002 millimeter in diameter. As a soil textural class, soil
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material that is 40 percent or more clay, less than 45 per-
cent sand, and less than 40 percent silt.

Clay film. A thin coating of oriented clay on the surface of a
soil aggregate or lining pores or root channels. Synonyms:
clay coat, clay skin.

Coarse fragments. Mineral or rock particles up to 3 inches (2
millimeters to 7.5 centimeters) in diameter.

Coarse textured (light textured) soil. Sand or loamy sand.

Colluvium. Soil material, rock fragments, or both moved by
creep, slide, or local wash and deposited at the bases of
steep slopes.

Complex, soil. A mapping unit of two or more kinds of soil
occurring in such an intricate pattern that they cannot be
shown separately on a soil map at the selected scale of
mapping and publication.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used
to describe consistence are—

Loose.—Noncoherent when dry or moist; does not hold
together in a mass.

Friable—When moist, crushes easily under gentle pres-
sure between thumb and forefinger and can be pressed
together into a lump.

Firm.—When moist, crushes under moderate pressure be-
tween thumb and forefinger, but resistance is dis-
tinetly noticeable.

Plastic—When wet, readily deformed by moderate pres-
sure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.

Sticky.—~When wet, adheres to other material and tends
to stretch somewhat and pull apart rather than to pull
free from other material.

Hard.—When dry, moderately resistant to pressure; can
ge broken with difficulty between thumb and fore-

nger.

Soft. When dry, breaks into powder or individual grains
under very slight pressure.

Cemented.—Hard; little affected by moistening.

Contour stripcropping (or contour farming). Growing crops in
strips that follow the contour. Strips of grass or close-
growing crops are alternated with strips of clean-tilled
crops or summer fallow.

Cover crop. A close-growing crop grown primarily to improve
and protect the soil between periods of regular crop pro-
duction, or a crop grown between trees and vines in orchards
and vineyards.

Diversion (or diversion terrace). A ridge of earth, generally a
terrace, built to protect downslope areas by diverting run-
off from its natural course.

Drainage class (natural). Refers to the frequency and duration
of periods of saturation or partial saturation during soil
formation, as opposed to altered drainage, which is com-
monly the result of artificial drainage or irrigation but
may be caused by the sudden deepening of channels or the
blocking of drainage outlets. Seven classs of natural soil
drainage are recognized.

Excessively drained.—Water is removed from the soil
very rapidly. Excessively drained soils are commonly
very coarse textured, rocky, or shallow. Some are
steep. All are free of the mottling related to wetness.

Somewhat excessivly drained.—Water is removed from
the soil rapidly. Many somewhat excessively drained
soils are sandy and rapidly pervious. Some are
shallow. Some are so steep that much of the water
they receive is lost as runoff. All are free of the
mottling related to wetness.

Well drained—Water is removed from the soil readily,
but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of
mottling.

Moderately well drained.—Water is removed from the soil
somewhat slowly during some periods. Moderately
well drained soils are wet for only a short time
during the growing season, but périodically for long
enough that most mesophytic crops are affected.
They commonly have a slowly pervious layer within
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or directly below the solum, or periodically receive
high rainfall, or both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artifi-
cial drainage is provided. Somewhat poorly drained
soils commonly have a slowly pervious layer, a high
water table, additional water from seepage, nearly
continuous rainfall, or a combination of these.

Poorly drained—Water is removed so slowly that the
soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage re-
sults from a high water table, a slowly pervious
layer within the profile, seepage, nearly continuous
rainfall, or a combination of these.

Very poorly drained—Water is removed from the soil so
slowly that free water remains at or on the surface
during most of the growing season. Unless the soil
is artificially drained, most mesophytic crops cannot
be grown. Very poorly drained soils are commonly
level or depressed and are frequently ponded. Yet,
where rainfall is high and nearly continuous, they
can have moderate or high slope gradients, as for
example in “hillpeats” and “climatic moors.”

Drainage, surface. Runoff, or surface flow of water, from an area.

Erosion. The wearing away of the land surface by running water,
wind, ice, or other geologic agents and by such processes
as gravitational creep.

Erogion (geologic). Erosion caused by geologic processes
acting over long geologic periods and resulting in
the wearing away of mountains and the building up
of such landscape features as flood plains and coastal
plains. Synonym : natural erosion.

Erosion (accelerated). Erosion much more rapid than
geologic erosion, mainly as a result of the activities
of man or other animals or of a catastrophe in
nature, for example, fire, that exposes a bare surface.

Fertility, soil. The quality that enables a soil to provide plant
nutrients, in adequate amounts and in proper balance, for
the growth of specified plants when light, moisture, tem-
perature, tilth, and other growth factors are favorable.

Fine textured (heavy textured) soil. Sandy clay, silty clay, and
clay.

Flood plain. A nearly level alluvial plain that borders a stream
and is subject to flooding unless protected artificially.

Glacial drift (geology). Pulverized and other rock material trans-
ported by glacial ice and then deposited. Also the assorted
and unassorted material deposited by streams flowing from
glaciers.

Glacial outwash (geology). Gravel, sand, and silt, commonly strat-
ified, deposited by melt water as it flows from glacial ice.

Glacial till (geology). Unassorted, nonstratified glacial drift
consisting of clay, silt,"sand, and boulders transported and
deposited by glacial ice. .

Gleyed soil. A soil having one or more neutral gray horizons as
a result of waterlogging and lack of oxygen. The term
“gleyed” also designates gray horizons and horizons having
yellow and gray mottles as a result of intermittent water-
logging. .

Grassed waterway. A natural or constructed waterway, typically
broad and shallow, seeded to grass as protection against
erosion. Conducts surface water away from cropland.

Gravelly soil material. Material from 15 to 50 percent, by volume,
rounded or angular rock fragments, not prominently flat-
tened, up to 3 inches (7.5 centimeters) in diameter.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, having distinct characteristics produced by soil-form-
ing processes. The major horizons of mineral soil are as
follows:

O horizon.—An organic layer, fresh and decaying plant
residue, at the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming at
or near the surface, in which an accumulation of
humified organic matter is mixed with the mineral
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material. Also, a plowed surface horizon most of
which was originally part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual con-
centration of sand and silt high in content of resist-
ant minerals as a result of the loss of silicate clay,
iron, aluminum, or a combination of these.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of change from the
overlying A to the underlying C horizon. The B
horizon also has distinctive characteristics caused
(1) by accumulation -of clay, sesquioxides, humus,
or a combination of these; (2) by prismatic or
blocky structure; (3) by redder or browner colors
than those in the A horizon; or (4) by a combina-
of these. The combined A and B horizons are gen-
erally called the solum, or true soil. If a soil lacks
a B horizon, the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding in-
durated bedrock, that is little affected by soil-forming
processes and does not have the properties typical of
the A or B horizon. The material of a C horizon
may be either like or unlike that from which the
solum is presumed to have formed. If the material
is known to differ from that in the solum the Roman
numeral II precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock
commonly underlies a C horizon, but can be directly
below an A or a B horizon.

Humus. The well decomposed, more or less stable part of the
organic matter in mineral soils.

Lacustrine deposit (geology). Material deposited in lake water
and exposed when the water level is lower or the elevation
of the land is raised.

Liquid limit. The moisture content at which the soil passes from
a plastic to a liquid state.

Loess. Fine grained material, dominantly of silt-sized particles,
deposited by wind.

Moraine (geology). An accumulation of earth, stones, and other
debris deposited by a glacier. Types are terminal, lateral,
medial, and ground.

Mottling, soil. Irregular spots of different colors that vary in
number and size. Mottling generally indicates poor aeration
and impeded drainage. Descriptive terms are as follows:
abundance—few, common, and many; size—fine, medium,
and coarse; and contrast—~faint, distinct, and prominent.
The size measurements are of the diameter along the great-
est dimension. Fine indicates less than 5 millimeters (about
0.2 inch); medium, from 5 to 15 millimeters (about 0.2 to
Q.Ghi)nch); and coarse, more than 15 millimeters (about 0.6
inch).

Muck. Dark colored, finely divided, well decomposed organic soil
material mixed with mineral soil material. The content of
organic matter is more than 20 percent.

Munsell notation. A designation of color by degrees of the three
single variables—hue, value, and chroma. For example, a
notation of 10YR 6/4 is a color of 10YR hue, value of 6, and
chroma of 4.

Parent material. The great variety of unconsolidated organic and
mineral material in which soil forms. Consolidated bed-
rock is not yet parent material by this concept.

Peat. Unconsolidated material, largely undecomposed organic
matter, that has accumulated under excess moisture.

Ped. An individual natural soil aggregate, such as a granule, a
prism, or a block.

Pedon. The smallest volume that can be called “a soil.” A pedon
is three dimensional and large enough to permit study of
all horizons. Its area ranges from about 10 to 100 square
feet (1 square meter to 10 square meters), depending on
the variability of the debris deposited by a glacier. Types are
terminal, lateral, medial, and ground.

Permeability. The quality that enables the soil to transmit water
or air, measured as the number of inches per hour that
water moves through the soil. Terms describing permeability
are very slow (less than 0.06 inch), slow (0.06 to 0.20 inch),
moderately slow (0.2 to 0.6 inch), moderate (0.6 to 2.0
inches), moderately rapid (2.0 to 6.0 inches), rapid (6.0 to
20 inches), and very rapid (more than 20 inches).

Phase, soil. A subdivision of a soil series or other unit in the soil
classification system based on differences in the soil that
affect its management. A soil series, for example, may be
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divided into phases on the bases of differences in slope,
stoniness, thickness, or some other characteristic that attects
management. ‘L'hese ditferences are too small to justify
separate series. .

pH value. (See Reaction, s0il.) A numerical designation of acid-
ity and alkalinity in soil. o

Plasticity index. The numerical difference between the liquid
limit and the plastic limit; the range of moisture content
within which the soil remains plastic.

Profile, soil. A vertical section of the so1l extending through all
its horizons and into the parent material. .
Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed 1n pH values. A soil that tests to pH 7.0 is described
as precisely neutral in reaction because it is neither acid nor
alkaline. The degree of acidity or alkalinity is expressed as—

pH

oo}
®
e
1)

Extremely acid
Very strongly acid _-
Strongly acid -.__
Medium acid
Slightly acid
Neutral
Mildly alkaline
Moderately alkaline
Strongly alkaline . 9.
Very strongly alkaline 9.1 and higher

Relief. The elevations or inequalities of a land surface, consid-
ered collectively.

Root zone. The part of the soil that ean be penetrated by plant
roots.

Runoff. The precipitation discharged in stream channels from a
drainage area. The water that flows off the land surface
without sinking in is called surface runoff; that which enters
the ground before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral fragments
from 0.05 millimeter to 2.0 millimeters in diameter. Most
sand grains consist of quartz. As a soil textural class, a soil
that is 85 percent or more sand and not more than 10 percent
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Seepage. The rapid movement of water through the soil. Seepage
adversely affects the specified use.

Series, soil. A group of soils, formed from a particular type of
parent material, having horizons that, except for the texture
of the A or surface horizon, are similar in all profile
characteristics and in arrangement in the soil profile. Among
these characteristics are color, texture, structure, reaction,
consgistence, and mineralogical and chemical composition.

Shrink-swell. The shrinking of soil when dry and the swelling
when wet. Shrinking and swelling can damage roads, dams,
building foundations, and other structures. It can also
damage plant roots.

Silt. As a soil separate, individual mineral particles that range
in diameter from the upper limit of clay (0.002 millimeter)
to the lower limit of very fine sand (0.05 millimeter). As
a soil textural class, soil that is 80 percent or more silt and
less than 12 percent claiy.

Site index. A designation of the quality of a forest site based
on the height of the dominant stand at an arbitrarily
chosen age. For example, if the average height attained by

dominant and codominant trees in a fully stocked stand at

the age of 50 years is 75 feet, the site index is 75 feet.

Slope. The inclination of the land surface from the horizontal.
Percentage of slope is the vertical distance divided by
horizontal distance, then multiplied by 100. Thus, a slope
of 20 percent is a drop of 20 feet in 100 feet of horizontal
distance.

Soil. A natural, three-dimensional body at the earth’s surface
that is capable of supporting plants and has properties re-
sulting from the integrated effect of climate and living
matter acting on earthy parent material, as conditioned by
relief over periods of time. . )

Soil separates. Mineral particles less than 2 millimeters in equiv-
valent diameter and ranging between specified size limits.
The names and sizes of separates recognized in the United
States are as follows: very coarse sand (2.0 millimeters
to 1.0 millimeter); coarse sand (1.0 to 0.5 millimeter);
medium sand (0.5 to 0.25 millimeter); fine sand (0.25 to 0.10
millimeter); very fine sand (0.10 to 0.05 millimeter); silt
(0.005 to 0.002 millimeter); and clay (less than 0.002
millimeter).
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Solum. The upper part of a soil profile, above the C horizon, in
which the processes of soil tormation are active. The solum
in mature so1l consists of the A and B horizons. Generally,
the characteristics of the material in these horizons are
unlike those of the underlying material. The living roots
and other plant and animal life characteristics of the soil
are largely confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeéters) in
diameter.

Stratified. Arranged in strata, or layers. The term refers to geo-
logic material. Layers in soils that result from the processes
ot soil tormation are called horizons; those inherited from
the parent material are called strata.

Stripcropping. Growing crops in a systematic arrangement of
strips or bands which provide vegetative barriers to wind
ana water erosion.

Structure, soil. The arrangement of primary soil particles into
compound particles or aggregates that are separated from
adjoining aggregates. The principal forms of soil struec-
ture are—platy (laminated), prismatic (vertical axis of
aggregates longer than horizontal), columnar (prisms with
rounded tops), blocky (angular or subangular), and granu-
lar. Structureless soils are either single grained (each
grain by itself, as in dune sand) or massive (the particles
adhering without any regular cleavage, as in many hard-

pans).

Subsoil. Technically, the B horizon; roughly, the part of the
solum below plow depth.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally refers
to a leached horizon lighter in color and lower in content of
organic matter than the overlying surface layer.

Terrace. An embankment, or ridge, constructed across sloping
soils on the contour or at a slight angle to the contour.
The terrace intercepts surface runoff so that it can soak
into the soil or flow slowly to a prepared outlet without
harm. A terrace in a field is generally built so that the field
can be farmed. A terrace intended mainly for drainage has
a deep channel that is maintained in permanent sod. -

Terrace (geologic). An old alluvial plain, ordinarily flat or un-
dulating, bordering a river, a lake, or the sea. A stream
terrace is frequently called a second bottom, in contrast with
a flood plain, and is seldom subject to overflow. A marine
terrace, generally wide, was deposited by the sea.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in
order of increasing proportion of fine particles, are sand,
loamy sand, sandy loam, loam, silt, silt loam, sandy clay
loam, clay loam, silty clay loam, sandy clay, silty clay, and
clay. The sand, loamy sand, and sandy loam classes may be
further divided by specifying “coarse,” “fine,” or “very fine.”

Tilth, soil. The condition of the soil, especially the soil structure,
as related to the growth of plants. Good tilth refers to the
friable state and is associated with high noncapillary
porosity and stable structure. A soil in poor tilth is non-
friable, hard, nonaggregated, and difficult to till.

Topsoil (engineering). Presumably a fertile soil or soil material,
or one that responds to fertilization, ordinarily rich in
organic matter, used to topdress roadbanks, lawns, and
gardens. '

Upland (geology). Land at a higher elevation, in general, than
the alluvial plain or stream terrace; land above the lowlands
along streams.

Variant, soil. A soil having properties sufficiently different from
those of other known soils to justify a new series name, but
the limited geographic soil area does not justify creation
of a new series. :

Water table. The upper limit of the soil or underlying rock
material that is wholly saturated with water.

Water table, apparent. A thick zone of free water in the
soil. An apparent water table is indicated by the level
at which water stands in an uncased borehole after
adequate time is allowed for adjustment in the sur-
rounding soil.

Water table, artesian. A water table under hydrostatic
head, generally beneath an impermeable laver. When
this layer is penetrated, the water level rises in an
uncased borehole.

Water table, perched. A water table standing above an
unsaturated zone. In places an upper, or perched,
water table is separated from a lower one by a dry
zone.
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symbol

Bk
BmB

BmC2
CeA
CeB
CeC2
CrC
Crb2
CrE
CrF
Cw
Cx

Cz
Dn
Ed
Ev
FaA
FsA
FsB
FsC2

Gb
Gg

HeA
HeB
HEA
HfB
HmB2
HmC2
HmD2

HmE

HsC2

Mapping unit

Adrian muck-----—-—-ccemmmcmomeeme oo
Adrian-Granby-Oakville complex-------
Alluvial land--------mmmmmmmmmmmeomee
Alluvial land, wet====--m——=———-=n----
Barry silt loam---------—=--—----c--
Beaches, sandy----=~-==--—--—-—=--——--
Bellevue silt loam----—-—mecommmmaaoau
Bellevue fine sandy loam, sandy
subsoil variant------————--e--m-=---
Boots MuUCK--—-—=——-mmm oo e e e
Boyer loamy sand, 2 to 6 percent

Boyer loamy sand, 6 to 12 percent
slopes, eroded---------=c-m-cmoc---
Casco loam, 0 to 2 percent slopes----
Casco loam, 2 to 6 percent slopes----
Casco loam, 6 to 12 percent slopes,

Casco-Rodman complex, 6 to 12

percent slopes-----=--==-----------
Casco-Rodman complex, 12 to 20

percent slopes, eroded-------~-----
Casco-Rodman complex, 20 to 30

percent slopes-------~---——--—o-ooo
Casco-Rodman complex, 30 to 45

percent slopes-------——-===--—-----
Colwood silt loam---------—=s-omm-mum
Cut and fill land, sandy and

gravelly----------r--cmmmmmm oo o
Cut and fill land, loamy-~-------==--
Cut and fill land, clayey-------=----
Dune land-----~--=-c-c---mommremmmm
Edwards muck----~-----ooommmmmmme oo
Elvers silt loam-----------m---m-noon
Fabius loam, 0 to 3 percent slopes---
Fox silt loam, 0 to 2 percent slopes-
Fox silt loam, 2 to 6 percent slopes-
Fox silt loam, 6 to 12 percent

slopes, eroded--~-w—-mmmm—mmmm—wo oo
Granby loamy fine sand---------------
Granby silt loam, gravelly variant---
Gravel pitw~--------m-—mmmmmm oo
Hebron loam, O to 2 percent slopes---
Hebron loam, 2 to 6 percent slopes---
Hebron sandy loam, sandy subsoil

variant, 0 to 2 percent slopes-----
Hebron sandy loam, sandy subsoil

variant, 2 to 6 percent slopes-----
Hochheim silt loam, 2 to 6

percent slopes, eroded-------------
Hochheim silt loam, 6 to 12

percent slopes, eroded-------------
Hochheim silt loam, 12 to 20

percent slopes, eroded-------------
Hochheim silt loam, 20 to 30

percent slopes--~------=--co----—--
Hochheim-Casco-Sisson complex,

6 to 12 percent slopes, eroded-----

12

13

13

20

21

21

21

22

GUIDE TO MAPPING UNITS

Capability Woodland Wildlife Recreation Tree and shrub
unit group group group group
Symbol Page Symbol Number Number Number
IVw-7 53 3wl 8 9 4
Ivw-7 53 w3 8 9 4
IIw-13 50 302 9 7 1
Vw-14 54 4w2 7 8 3
IIw-1 49 4w2 7 8 3
VIIIs-10 55 6s1 10 6 ---
IIw-11 50 30l 9 7 1
ITIw-12 52 30l 9 7 1
IIIw-9 52 3w3 8 9 4
1IIs-4 52 30l 3 3 2
IIIe-7 52 30l 3 3 2
IIIs-8 53 3d1 4 1 2
I1Ie-3 51 3d1 4 1 2
IVe-3 53 3dl 4 1 2
Ive-3 53 3d1 4 1 2
Vie-3 54 3d2 4 1 2
Vile-3 55 3d2 4 1 2
ViIe-3 55 3d3 4 1 2
IIw-1 49 1wl 7 8 3
VIIIs-10 55 6sl 10 3 -—-
IITe-1 S1 6s1 1 1 ---
IlIe-6 51 6s1 2 5 -
VIIIs-10 55 6s1 10 6 -
IVw-7 53 3w3 8 9 4
IIw-13 50 4w2 7 8 3
IIw-5 50 302 6 4 3
IIs-1 51 20l 1 2 1
ITe-2 49 201 1 2 1
I1Te-2 51 20l 1 2 1
Tvw-5 53 3wl 7 8 3
IIw-5 S0 3wl 7 8 3
VIIIs-10 55 6s1 10 6 -
1Is-7 51 20l 1 1 1
Ile-6 49 20l 1 1 1
IIs-7 51 20l 1 1 1
Ile-7 49 20l 1 1 1
ITe-1 48 20l 1 2 1
IITle-1 51 20l 1 2 1
IVe-1 53 2rl 1 2 1
VIe-1 54 2rl 1 2 1
IIle-1 51 20l 1 2 1




Map

symbol

HsD2
HsE
HtB

Hu
JuA

vKlA
KnA
KnB
KpB2
KpC2
KpD2
KsC3
KsD3
KuA
LmA
Lo
Ma
MbA

M£
MgA

MkA
Mo
MsA
Mz
Na
NnA
MNnB
QaB

0aC

Mapping unit

Hochheim-Casco-Sisson .complex,

12 to 20 percent slopes, eroded----
Hochheim-Casco-Sisson complex,

20 to 30 percent slopes---~-=~w<--~a
Hochheim-Knowles silt loams, 1

percent slopes-----~-—rmewcmmooommea
Houghton muck-------r--cococcro—coun-
Juneau silt loam, 0 to 3 percent

Slopes~--ermmm - mm e e e oo
Kendall silt loam, 0 to 3 percent

SlOpES=mm e s e e o
Kewaunee silt loam, 0 to 2 percent

Kewaunee silty clay loam,
percent slopes, eroded--------~----
Kewaunee silty clay loam,
percent slopes, eroded-------------
Kewaunee silty clay loam,
percent slopes, eroded--~-----=~----
Kewaunee silty clay, 6 to 12
percent slopes, severely eroded----
Kewaunee silty clay, 12 to 20
percent slopes, severely eroded----
Kibbie silt loam, 0 to 3 percent
SlOpES-=-===m- e m e mm e
Lamartine silt loam, 0 to 3 percent
S1lopEeS-—m e et
Loamy land, seeped-~---=--—=-coce-o--
Made land--==----=cmsmcmmme oo
Manawa silt loam, 0 to 3 percent

Martinton silt loam, 0 to 3 percent
510pES---~-smm e o
Matherton silt loam, 0 to 3 percent
SlOpeS=----—--m e
Montgomery silty clay loam-----------
Mosel loam, 0 to 3 percent slopes----
Muskego muck---w-=cmcammce i e
Navan loam---=-=c--moommm oo
Nenno silt loam, 0 to 2 percent
SlopeS-—----mmmmemm e e
Nenno silt loam, 2 to 6 percent
SlOpeS-—--—m-em e e
Oakville loamy fine sand, 0 to 6
percent slopeS-~-----e-cmcmmmonennnan
Oakville loamy fine sand, 6 to 12
percent slopes---~-----mo-cemmmconn
Otter silt loam------r-mcmmmomcmannan
Palms mMUCK=-=m-w-cmm e mm e e e e e
Pella silt loam-------w-ocmomommmmmom
Poygan silty clay loam-----=~-~~-=---
Rough broken land------a--coecoeooaoo
St. Charles silt loam, 0 to 2
percent slopes----------—-———————-—-
St. Charles silt loam, 2 to 6
percent slopeS----~----emmmmmommnan

GUIDE TO MAPPING UNITS--Continued

Capability Woodland  Wildlife  Recreation Tree and shrub
unit group group group group
Page Symbol Page Symbol Number Number Number
22 IVe-1 53 2rl 1 2 1
22 VIe-1 54 2rl 1 2 1
23 Ile-1 48 20l 1 2 1
23 IIIw-9 52 3w3 8 9 4
24 I-2 48 20l 9 7 1
24 IIw-2 49 202 6 4 3
25 | IIs-7 51 2cl 2 2 1
25 Ile-6 49 2cl 2 2 1
25 IIe-6 49 2cl 2 5 1
26 IITe-6 51 2cl 2 5 1
26 IVe-6 53 2c3 2 5 1
26 IVe-6 53 3cl 2 5 1
26 Vie-6 55 3c2 2 5 1
27 IIw-2 49 lo2 6 4 3
28 IIw-2 49 202 6 4 3
28 Vw-16 54 4w2 7 6 3
28 VIIIs-10 55 6sl 10 6 ---
29 IIw-2 49 2¢c2 6 4 3
29 VIIIw-15 55 6wl 7 6 _——
30 IIw-2 49 4ol 6 4 3
30 ITw-5 50 302 6 4 3
31 IIw-1 49 4w2 7 8 3
32 ITw-2 49 202 6 4 3
32 IVw-7 53 3w3 8 9 4
33 ITw-1 49 4w2 7 8 3
33 IIw-2 49 202 6 4 3
33 ITw-2 49 202 6 4 3
34 IVs-3 54 3s1 3 3 2
34 VIs-3 55 3sl1 3 3 2
35 ITw-1 49 2wl 7 8 3
35 IIw-8 50 3w3 8 9 4
36 IIw-1 49 3w2 7 8 3
36 IIw-1 49 2wl 7 8 3
37 VIle-6 55 6s1 2 6 ——-
38 I-3 48 lol 1 2 1
38 Ile-1 48 lol 1 2 1




Map

symbol

ShA

ShB

SkC2

Sm
SrA

SrB

SrC2

Sw
ThA

ThB

ThC2

Wa
WbA

WbC2

We

ZuA

ZuB

Mapping unit

Saylesville silt loam, 0 to 2

percent slopes------~--=--=---==----
Saylesville silt loam, 2 to 6

percent slopes------------=-=-------
Saylesville silty clay loam, 6 to 12

percent slopes, eroded-------------
Sebewa silt loam-------------—cmm----
Sisson very fine sandy loam, 0 to 2

percent slopes-------=--~----------
Sisson very fine sandy loam, 2 to 6

percent slopes---------------------
Sisson very fine sandy loam,

6 to 12 percent slopes, eroded-----
Stony land, wet-------r--e-mm--—-o---
Theresa silt loam, O to 2 percent

slopes----c-—=--s-----mmeo—cmoo oo
Theresa silt loam, 2 to 6 percent

Slopes-=--cm-memm e — e e m o moe o
Theresa silt loam, 6 to 12 percent

slopes, eroded-------=--=-----------
Wasepi sandy loam-----=----=---------
Waymor silt loam, 0 to 2 percent

slopes=-=rm=-m-mmme—memmom o —m o e
Waymor silt loam, 2 to

slopes----=-=-m--—---=----o-—-o—---
Waymor silt loam, 4 to

slopes, eroded--------w--mo----o-o-
Willette muck---------cccc-commoramm-
Yahara very fine sandy
percent slopes------------------=--
Zurich silt loam, O to

slopes--=--scmmmmmmme oo e e

Zurich silt loam, 2 to

GUIDE TO MAPPING UNITS--Continued

Capability Woodland Wildlife Recreation Tree and shrub
unit group group group group
Page Symbol Page Symbol Number Number Number
39 11s-7 51 2cl 2 2 1
39 Ile-6 49 2cl 2 2 1
39 IIle-6 51 2cl 2 2 1
40 IIw-5 50 4w2 7 8 3
40 1-4 48 lol 1 1 1
40 Ile-1 48 lol 1 1 1
40 IIle-1 51 lol 1 1 1
41 Vw-16 54 4w2 7 8 ---
41 1-4 48 lol 1 2 1
41 ITe-1 48 lol 1 2 1
41 ITIe-1 51 lol 1 2 1
42 IVw-5 53 302 6 4 3
43 I-4 48 lol 1 2 1
43 ITe-1 48 lol 1 2 1
43 IITe-1 51 lol 1 2 1
44 ITIw-8 52 w3 8 9 4
44 IIw-4 49 lo2 6 4 3
45 1-3 48 lol 1 2 1
45 Ile-1 48 lol 1 2 1
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NRCS 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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