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HOW TO USE THIS SOIL SURVEY

THIS 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, recreation, and residential develop-
ment.

Locating Solls

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

On each sheet of the detailed map soil 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 alphabetic order by map symbol
and gives the capability classification and wood-
land suitability subclass of each. It also shows
the page where each soil is described.

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 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 suitability. For

example, soils that have a slight limitation for
a given use can be colored green, those with a
moderate limitation can be colored yellow, and
thgse 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 the capability units and wood-
land management and productivity.

Foresters and others can refer to the sections
“Woodland management and productivity” and
“Windbreaks and environmental plantings”
where the soils of the county are rated accord-
ing to their suitability for trees and expected
growth in 20 years of trees planted for wind-
breaks and environmental plantings.

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

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

Engineers and builders can find, under “Soil
properties,” 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
sections “Formation of the soils” and “Classi-
fication of the soils.”
_ Newcomers in Door 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 section “Factors
affecting soil use.”
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DOOR COUNTY is in the eastern part of Wisconsin,
occupying most of  the peninsula that separates
Green Bay from Lake Michigan (fig. 1). Washington
Island is separated from the tip of the peninsula by
Porte des Morte Passage, which is about 4 miles across
at its narrowest point. Several smaller islands, as far
as 8 miles from the mainland, are also included in the
county.

Door County is bordered by Kewaunee County on
the south. The peninsula is 18 miles wide at the base
and gradually tapers to about 4 miles. Its shores are
indented by numerous bays and harbors. There are
over 200 miles of shoreline in the county. The distance
from the extreme southwest corner of the county to
Gills Rock at the northern tip of the peninsula is
nearly 60 miles. The total area of the survey area is
314,560 acres.
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Figure 1.—Location of Door County in Wisconsin.

Sturgeon Bay, the county seat, with a population of
7,200 in 1970, is the largest city in Door County. It is
the center of the agricultural area and serves as a dis-
tribution center for most of the county. Shipbuilding
is the leading industry.

Egg Harbor, Fish Creek, Ephriam, Sister Bay, and
Ellison Bay are small coastal villages north of Sturgeon
Bay. They are noted summer resort areas that attract
thousands of tourists each year. Numerous state and
county parks add to recreational assets of Door County.

Dairying is the main source of farm income in the
county. Orchard crops also are important to the farm
economy. The number of dairy farms as well as the
acreage of orchard crops has declined in recent years.
Common farm crops are alfalfa, oats, and corn.

The most prominent topographic feature in the
county is the long line of rugged bluffs bordering Green
Bay, extending almost unbroken from a short distance

north of Sturgeon Bay to the northeast point of the

peninsula. In some places the bluffs reach the water’s
edge, but elsewhere they are some distance from the
shore. These bluffs rise to an elevation of 200 feet above
the bay. Dolomite escarpments and outcrops are quite
abundant in the vicinity of and north of Sturgeon Bay.

The topography of Door County is modified by glacia-
tion and is influenced, to a large extent, by the under-
lying bedrock: Most of the soils in the county formed in
glacial till. Characteristically, the soils have a reddish
brown heavy loam subsoil over a light brown, perme-
able loam or sandy loam substratum. These soils mostly
have slight or moderate limitations for farming and
residential development.

Other soils in the survey area formed in slowly per-
meable silty clay glacial till, outwash sand and gravel,
or lacustrine sediment. In many places, soils are under-
lain by dolomite bedrock at a depth of less than 5
feet. Swamps and high water table depressions, typical
of a glaciated region, are also scattered throughout the
survey area. Soils that are slowly permeable, shallow
over bedrock, wet, or steep have severe limitations for
septic tank absorption fields.

How this survey was made

Soil scientists made this survey to learn what kinds
of soil are in Door County, where they are located, and
how they can be used. The soil scientists went into the
county knowing they likely would find many soils they
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2 SOIL SURVEY

had already seen and perhaps some they had not. They
observed the steepness, length, and shape of slopes; the
size and speed of streams ; the kinds of native plants or
crops; the kinds of rock; and many facts about the
soils. They dug many holes to expose soil profiles. A
profile is the sequence of natural layers, or horizons, in
a soil. It extends from the sirface down into the parent
material that has not been changed much by leaching
or by the action of plant roots.

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

Soils that have profiles almost alike make up a soil
series. 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. Emmet
and Longrie, for example, are the names of two soil
series. All of the soils in the United States that have
the same series name are essentially alike in those
characteristics that affect their behavior in the undis-
turbed landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other character-
istic that affects use of the soils by man. On the basis of
such differences, a soil series is divided into phases. The
name of a soil phase indicates a feature that affects
management. For example, Emmet sandy loam, 2 to 6
percent slopes, is one of several phases in the Emmet
series.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the bound-
aries of the individual soils on aerial photographs.
These photographs show woodlands. buildings, field
borders, trees, and other details that help in accurately
drawing boundaries. 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 used 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 different
series or of different phases within one series. One
such kind of mapping unit is shown on the soil map of
Door County, the 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 propor-
tions are about the same in all areas. Generally, the
name of the soil complex consists of the names of the
dominant soils, joined by a hyphen. Rock outcrop-
Namur complex, 6 to 20 percent slopes, is an example.

In most surveyed areas 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 miscel-
laneous areas and are given descriptive names such as
Rock outcrop.

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
kiid 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 kind of soil. Yields under defined manage-
ment are estimated for all the soils.

Soil scientists observe how soils behave when used as
a growing place for native and cultivated plants; and
as mateljial for structures, foundations for structures,
or covering for structures. They relate this behavior to
properties of thesoils. For example, they observe that
filter fields for onsite disposal of sewage fail on a given
kind of soil, and they relate this to the slow perme-
ability of the soil or its high water table. They see that
streets, road pavements, and foundations for houses
are cracked on a named kind of soil, and they relate
this failure to the high shrink-swell potential of the
soil material. Thus, they use observation and knowledge
of soil properties, with available research data, to pre-
dict limitations 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
furpher study and by consultation with farmers, agron-
omists, engineers, and others. They then adjust the
groups according to the results of their studies and
consultation. Thus, the groups that are finally evolved
reflect up-to-date knowledge of the soils and their be-
havior under current methods of use and management.

General soil map

The general soil map at the back of this survey
shows, in color, the soil associations in the survey area.
A soil association is a landscape that has a distinetive
pattern of soils in defined proportions. It typically con-
sists 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 others, 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
general guide for broad planning on a watershed, a
wooded tract, or a wildlife area; or for broad planning
of recreational 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.
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The six soil associations in Door County are dis-
cussed in the following pages. Soil associations and
delineations on the general soil map do not fully agree
with those of the general soil maps of adjacent coun-
ties published at a different date. Differences in the
maps are the result of improvement in the classifica-
tion of soils, particularly in the modifications or refine-
ment in soil series concepts. In addition, more precise
and detailed maps are needed because the uses of
the general soil maps have expanded in recent years.
The more modern maps meet this need. Still another
difference is the pattern of occurrence of the major
soils or the range in slope that is permitted within as-
sociations in different surveys.

1. Summerville-Longrie-Omena association

Shallow to deep, well drained, nearly level to moder-
ately steep soils that have a sandy loam or loam subsoil
over sandy loam or fine sandy loam till or dolomite
bedrock

This association consists of nearly level to moder-
ately steep soils on upland till plains and ridges where
bedrock strongly influences topography. It occupies
about 48 percent of the county. Summerville soils make
up about 24 percent of the association; Longrie soils,
about 20 percent; Omena soils, about 20 percent; and
minor soils, 36 percent.

The Summerville soils are well drained and are
nearly level to moderately steep. They are on glacial
till upland plains and ridges. These soils are underlain
by dolomite bedrock at a depth of 10 to 20 inches. Typi-
cally, the surface layer is loam, and the subsoil is loam.
Dolomite bedrock is at a depth of about 15 inches.

The Longrie soils are well drained and are nearly
level to sloping. They are on glacial till upland plains
and ridges. These soils are underlain by dolomite bed-
rock at a depth of 20 to 40 inches. Typically, the sur-
face layer is loam, and the subsurface layer is sandy
loam. The subsoil is sandy loam in the upper part and
loam in the lower part. The substratum, at a depth of
about 23 inches, is fine sandy loam glacial till that is
}m%erlain by dolomite bedrock at a depth of about 30
inches.

The Omena soils are well drained and are gently
sloping to moderately steep. They are on glacial till
upland plains and ridges. Typically, the surface layer
is sandy loam. The subsoil is sandy loam in the upper
part and loam in the lower part. The substratum, at a
depth of about 17 inches, is sandy loam glacial till.

Minor soils in this association are mainly Alpena,
Bonduel, Bonduel Shallow Variant, Bonduel Wet Vari-
ant, Namur, and Solona soils. The Alpena soils are
on extinct glacial lake beach ridges generally near the
shorelines of the extinct lake. The Namur soils are
along escarpments or areas of exposed dolomite bed-
rock. The Bonduel, Bonduel Shallow Variant, Bonduel
Wet Variant, and Solona soils are in wet drainageways
and depressions throughout the association.

Most moderately deep and deep soils of this associa-
tion are used for cultivated crops, such as corn, small
grain, and legumes. A few steeper areas and undrained
wet areas are used for pasture or wildlife habitat. Much
of the area of shallow soils is used for pasture or re-
mains in woodland or wildlife habitat.

The gently sloping, moderately deep and deep soils
are suited or moderately well suited to crops. The shal-
low and steeper soils are moderately well suited to gen-
erally unsuited to crops.

Controlling erosion and maintaining organic-matter
content, tilth, and fertility are the main concerns of
management for cultivation. Where the wet soils are
adequately. drained, they are used for crops commonly
grown in the county.

2. Emmet-Solona-Angelica association

Deep, well drained to poorly drained, nearly level to
sloping soils that have a loamy sand to silt loam sub-
soil over sandy loam or loam till

This association consists of nearly level to sloping
soils on upland till plains and broad ridges. It occupies
about 23 percent of the county. Emmet soils make up
about 44 percent of the association; Solona soils, 16
percent; Angelica soils, 10 percent; and minor soils, 30
percent.

The Emmet soils are well drained and are gently
sloping to sloping. They are on glacial till plains and
broad ridges. Typically, the surface layer is sandy
loam. The subsoil is loamy sand and sandy loam in the
upper part and loam and sandy loam in the lower part.
The substratum, at a depth of about 84 inches, is sandy
loam glacial till.

The Solona soils are somewhat poorly drained and
are nearly level. They are in drainageways and small
depressions. Typically, the surface layer is loam. The
subsoil is silt loam in the upper part and loam in the
lower part. The substratum, at a depth of about 27
inches, is sandy loam glacial till.

The Angelica soils are poorly drained and are nearly
level. They are in broad drainageways and depressions.
Typically, the surface layer and subsoil are loam. The
substratum, at a depth of about 25 inches, is loam
glacial till.

Minor soils of this association are mainly Cathro,
Omena, Omro, Longrie, Namur, and Summerville soils.
The Cathro soils are in potholes and broad depressions.
The Omena soils are moderately steep and steep and are
on drumlin ridges (fig. 2). The Omro soils are gently
sloping and are in upland areas where this association
borders the Kewaunee-Kolberg-Manawa association.
The Longrie, Namur, and Summerville soils are along
escarpments where glacial till is underlain by dolomite
bedrock.

Most well drained soils and artificially drained soils
of this association are used for cultivated crops such
as corn, small grain, and legumes. Undrained wet areas
are used mainly for pasture, woodland, and wildlife
habitat.

The well drained soils and artificially drained soils
are well suited or moderately well suited to crops com-
monly grown in the county. Controlling erosion and
maintaining organic-matter content, tilth, and fertility
are the main concerns of managing the well drained
soils for cultivation. Adequate drainage systems are
needed in the somewhat poorly drained to very poorly
drained soils.

3. Rousseau-Kiva-Markey association
Deep, well drained and moderately well drained, gently
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Figure 2.—Omena soils occupy much of the drumlin landscape in Liberty Grove Township.

sloping and sloping soils that have a fine sand or sandy
loam subsoil over sand or sand and gravel outwash,
and very poorly drained, nearly level organic soils

This association consists of nearly level to sloping
soils on outwash plains, on stabilized dunes, on beach
ridges, and in depressions. It occupies about 6 percent
of the county. . The Rousseau soils make up about 28
percent of the association ; Kiva soils, about 16 percent;
Markey soils, about 15 percent; and minor soils, 41
percent.

The Rousseau soils are well drained and moderately
well drained and are gently sloping and sloping. They
are on sandy outwash plains and stabilized dunes.
Typically, the surface layer and subsoil are fine sand.
The substratum, at a depth of about 27 inches, is fine
sand.

The Kiva soils are well drained and are gently slop-
ing or sloping. They are on old beach ridges. Typically,
the surface layer is gravelly loam, and the subsurface
layer is sandy loam. The subsoil is sandy loam. The
substratum, at a depth of about 18 inches, is stratified
outwash sand and gravel.

The Markey soils are very poorly drained, nearly
level mucks. They are in many of the depressions of
this association. The organic material in these soils is
derived primarily from herbaceous plants. It is under-
lain by an outwash sand substratum at a depth of about
28 inches.

Minor soils of this association are mainly Boyer,
Duel, Sisson, and Wainola soils. The Boyer soils are
intermingled with the gently sloping Rousseau soils.
The Duel soils are along escarpments where the sandy

outwash deposits are underlain by dolomite bedrock
at a depth of less than 40 inches. The Sisson soils are
on broad ridgetops and the Wainola soils are in drain-
ageways and along the edge of depressions adjacent to
the Markey soils.

Most of this association is used for pasture, wood-
land, or wildlife habitat.

The soils are poorly suited or generally unsuited to
the crops commonly grown in the county. They are
better suited to trees. Planting adapted species, such as
red pine, in cleared and open areas will help to control
erosion. This association is better suited to recreation
and community development than most other associa-
tions in the county.

4. Kewaunee-Kolberg-Manawa association

Deep and moderately deep, well drained and somewhat
poorly drained, nearly level to moderately steep soils
that have a dominantly silty clay subsoil over silty clay
till or dolomite bedrock

This association consists of nearly level to moder-
ately steep soils on glacial till upland plains and ridges
where, in places, bedrock has a strong influence on
topography. It occupies about 11 percent of the county.
The Kewaunee soils make up about 39 percent of the
association; Kolberg soils, about 15 percent; Manawa
soils, about 14 percent; and minor soils, 32 percent.

The Kewaunee soils are well drained and are nearly
level to moderately steep. They are on glacial till up-
land plains and ridges. Typically, the surface layer is
silt loam, and the subsoil is clay loam in the upper part
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and silty clay in the lower part. The substratum, at a
depth of about 28 inches, is silty clay glacial till.

The Kolberg soils are well drained and are nearly
level to sloping. They are on glacial till upland plains
and broad ridges. These soils are underlain by dolomite
bedrock at a depth of 20 to 40 inches. Typically, the
surface layer is silt loam. The subsoil is clay loam in
the upper part, silty clay in the middle part, and silty
clay loam in the lower part. The substratum is heavy
loam. Dolomite bedrock is at a depth of about 38
inches.

The Manawa soils are somewhat poorly drained and
are nearly level. They are in drainageways and small
depressions on glacial till upland plains. Typically, the
surface layer is silt loam, and the subsoil silty clay.
The substratum, at a depth of about 28 inches, is silty
clay glacial till.

Minor soils in this association are Manistee, Namur,
Poygan, Suamico, and Kolberg Variant soils. The Man-
istee soils are on broad ridge crests intermingled with
the Kewaunee soils. The Namur and Kolberg Variant
soils are along escarpments where the glacial till is thin
over the underlying dolomite bedrock. The Poygan soils
are in broad drainageways and swales, and the Suamico
soils are in large depressions that are scattered
throughout the association.

Most of this association is used for cultivated crops
such as corn, small grain, and legumes. Scattered
steeper areas or undrained wet areas are used for pas-
ture, woodland, or wildlife habitat.

The well drained, nearly level to gently sloping soils
as well as the artificially drained soils are well suited
to moderately well suited to the common farm ecrops.
Steeper soils are poorly suited to crops commonly
grown in the county. Controlling erosion and main-
taining organic-matter content, tilth, and fertility are
the main conecerns in managing the well drained soils
of this association. Adequate drainage is needed to
maintain production of the somewhat poorly drained,
poorly drained, and very poorly drained soils.

5. Deford-Yahara Variant-Carbondale association

Deep, poorly drained, nearly level soils that are under-
lain by fine sand outwash or that have o silt loam sub-
soil over stratified lake sediments, and very poorly
drained, nearly level organic soils

This association consists of nearly level soils in
glacial lake basins and on outwash plains. It occupies
about 5 percent of the county. Deford, Yahara Variant,
and Carbondale soils each make up about 14 percent of
the association, and minor soils make up 58 percent.

The Deford soils are poorly drained and are nearly
level. They are on glacial lake and outwash plains.
Typically, the surface layer is loamy fine sand. The
fine sand outwash substratum is at a depth of about 4
inches.

The Yahara Variant soils are poorly drained and are
nearly level. They are on glacial lake plains. Typically,
the surface layer and subsoil are silt loam. The substra-
tum, at a depth of about 23 inches, is stratified silt,
fine sand, and silty clay loam lake sediment.

The Carbondale soils are very poorly drained deep
mucks. They are in broad depressions. The organic

material in these soils is derived mainly from herba-
ceous plants.

Minor soils in this association are mainly Markey,
Rousseau, Deford, Wainola, and Yahara soils. The
Markey soils are in small depressions and along the
edges of large depressions. The Wainola and Yahara
soils are on benches or terraces in areas adjacent to
Deford and Yahara Variant soils. The Rousseau and
Deford soils are on low ridges and in swales that were
formed by the high lake elevation of the post-glacial
period. They are in low-lying areas along Lake
Michigan.

This association is used mostly for pasture, wood-
land, and wildlife habitat.

These soils are moderately well suited or poorly
suited to crops.

6. Carbondale-Cathro association
Very poorly drained, nearly level organic soils

This association consists of nearly level organic
soils in glacial lake basins and depressions. It occu-
pies about 7 percent of the county. The Carbondale
soils make up about 49 percent of the association;
Cathro soils, about 23 percent; and minor soils, 28
percent.

The Carbondale soils are very poorly drained mucks.
They are in broad glacial lake basins and depressions.
The organic material of these soils is derived primarily
from herbaceous plants.

The Cathro soils are very poorly drained mucks.
They are in small glacial lake basins and depressions
or along the edge of larger depressions. The organic
material of these soils is derived primarily from herba-
ceous plants. It is underlain by a loam and clay loam
substratum at a depth of about 30 inches.

Minor soils in this association are Allendale, An-
gelica, and Pinconning soils, All of these soils are along
the edges of the areas of Carbondale and Cathro soils.

Most of this association is used for pasture, wood-
land, or wildlife habitat.

These soils are poorly suited to crops.

Descriptions of the soils

This section describes the soil series and mapping
units in Door County. Each soil series is described in
detail, and then, briefly, each mapping unit in that
series. Unless it is specifically mentioned otherwise, it
is to be assumed that what is stated about the soil series
holds true for the mapping units in that series. Thus,.
to get full information about any one mapping unit, it is
necessary to read both the description of the mapping
unit and the description of the soil series to which it
belongs.

An important part of the description of each soil
series is the soil profile, that is, the sequence of layers
from the surface downward to rock or other underlying
material. Each series contains two descriptions of this
profile. The first is brief and in terms familiar to the
layman, The second is much more detailed and is for
those who need to make thorough and precise studies
of soils. Color terms are for moist soil unless otherwise
stated. The profile described in the series is representa-
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tive of 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 describ-
ing the mapping unit, or they 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. Beaches, for example, does not belong to a soil
series, but nevertheless is listed in alphabetic order
with the soil series.

Preceding the name of each mapping unit is a sym-
bol. This symbol identifies the mapping unit on the
detailed soil map. Listed at the end of each description
of a mapping unit are the capability unit and wood-
land suitability subclass in which the mapping unit
has been placed. The page for the description of each
woodland suitability subclass 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 (6).!

Allendale series

The Allendale series consists of somewhat poorly
drained, nearly level and gently sloping soils on lacus-
trine plains or till plains. The native vegetation is
American elm, white ash, and white birch.

In a representative profile the surface layer is very
dark gray loamy sand about 9 inches thick. The sub-
surface layer is brown sand about 11 inches thick. The
subsoil is about 10 inches thick and is mottled; it is
brown, loose sand in the upper part and reddish brown,
very firm silty clay in the lower part. The substratum
is reddish brown, mottled, very firm silty clay to a
depth of about 60 inches.

The available water capacity is moderate. Perme-
ability is rapid in the sandy part and slow in the clayey
part of the profile. These soils are seasonally saturated
at a depth of 0.5 to 1.5 feet unless they are drained.
The depth of the root zone is limited by the water table
in undrained areas. Natural fertility and the organic-
matter content of the surface layer are low.

If drained, most areas of these soils are used for
pasture or for general farm crops commonly grown in
the county. Undrained areas provide good wetland
wildlife habitat. Some areas are used for unimproved
pasture.

Representative profile of Allendale loamy sand, 0 to 3
percent slopes, in a cultivated field, 600 feet south and
900 feet west of the northeast corner of the SE14
sec. 83, T. 27 N, R. 26 E.:

Ap—0 to 9 inches; very dark gray (10YR 3/1)
loamy sand ; very weak medium granular
structure; very friable; slightly acid;
abrupt smooth boundary.

A2--9 to 20 inches; brown (10YR 5/3) sand;
single grained; loose; neutral; clear, ir-
regular boundary.

*Ttalic numbers in parentheses refer to Literature Cited, p.
128.

B2ir—20 to 24 inches; brown (7.5YR 5/4) sand;
common medium distinet grayish brown
(10YR 5/2) and yellowish brown (10YR
5/8) mottles; single grained; loose;
mildly alkaline; clear irregular boundary.
A’2—24 to 26 inches; brown (10YR 5/3) sand;
single grained; loose; neutral; contains
about 15 percent gravel, by volume;
mildly alkaline; abrupt irregular bound-

ary.

IIB’2t—26 to 30 inches; reddish brown (5YR
5/3) silty clay; common medium distinct
pale brown (10YR 6/3) and yellowish
red (7.5YR 5/8) mottles; moderate me-
dium angular blocky structure; very
firm; few patchy clay films on ped faces
and in old root channels ; mildly alkaline;
clear wavy boundary.

IIC—30 to 60 inches; reddish brown (5YR 5/4)
silty clay; few medium distinct strong
brown (7.5YR 5/8) mottles; weak me-
dium angular blocky structure; very
?rm; strongly effervescent; mildly alka-
ine.

The sandy part of the solum is 20 to 36 inches thick.
The solum is generally slightly acid to mildly alkaline.
The upper part of the solum ranges to strongly acid in
some pedons. The Ap horizon is loamy sand or sandy
loam and is very dark gray or very dark grayish brown
in cultivated areas and black in uncultivated areas. The
A2 and Bir horizons are sand, loamy sand, or loamy
fine sand. The A’2 horizon is sand or loamy sand. It is
as much as 15 percent gravel in some pedons, but typi-
cally it ranges from 10 to 15 percent gravel, by volume.
The IIB and IIC horizons are mainly silty clay but
range to clay. The C horizon is less than 5 percent
coarse fragments, by volume.

In the survey area, the Allendale soils have less well
expressed A2 and B2ir horizons and are more alkaline
in the B’2 horizon than defined in the range for the
series. These differences do not alter their usefulness
and behavior.

Allendale soils are near Pinconning soils. They form
a drainage sequence with the poorly drained Pincon-
ning soils and the well drained Manistee soils.

AdA—Allendale loamy sand, 0 to 3 percent slopes.
This nearly level and gently sloping soil is on lacustrine
or till plains. Most areas are elongated and are 5 to 25
acres in size.

Included with this soil in mapping are small areas
of Manistee and Pinconning soils. Also included are
1small areas of soils that have a sandy loam surface
ayer.

Runoff is slow. The hazard of erosion is slight. Wet-
ness is the main limitation of this soil. This soil receives
yunoﬁ" from adjoining areas and can be ponded briefly
in wet seasons and after heavy rains. Surface drains
or field tile, or both, can be used to remove excess water
if this soil is used for crops.

If drained, this soil is suited to corn, small grain,
legumes such as red clover, and pasture. Undrained
areas are used for unimproved pasture, for woodland,
and for wetland wildlife habitat. Capability unit
IITw-6; woodland suitability subclass 3o.
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TABLE 1..—Acreage and proportionate extent of the soils

s;lf\;[:l?ol Soil name Acres | Percent 5}1,\;[:&] Soil name Acres | Percent
AdA Allendale loamy sand, 0 to 3 LoB Longrie loam, 2 to 6 percent
percent slopes ——_ . _____ 510 0.2 slopes 26,750 8.5
ApC Alpena gravelly sandy loam, LoC Longrie loam, 6 to 12 percent
0 to 12 percent slopes —_______ 3,150 1.0 slopes 1,450 0.5
Ax Angelica loam 8,900 2.8 | McA Manawa silt loam, 0 to 3
Be Beaches 450 0.1 percent slopes — o __ 5,700 1.8
Bn Bonduel loam 7,400 2.4 | MeB Manistee loamy sand, 2 to 6
Bo Bonduel Shallow Variant fine percent slopes — . _____ 630 0.2
sandy loam 2,550 0.8 | Mk Markey muck 5,500 1.7
Bp Bonduel Wet Variant loam ______ 2,800 0.9 || NaB Namur loam, 0 to 6 percent
BrB Boyer loamy sand, 2 to 6 slopes 19,350 6.1
percent slopes o ____ 890 0.3 | NaC Namur loam, 6 to 12 percent
BrC Boyer loamy sand, 6 to 12 slopes 1,800 0.6
percent slopes _______________ 770 0.2 | Nv Namur Variant loam —__________ 1,325 0.4
BrD Boyer loamy sand, 12 to 20 OmB Omena sandy loam, 2 to 6
percent slopes —______________ 295 0.1 percent slopes —_____________ 21,350 6.8
Ca Carbondale muck o _______ 15,200 4.9 | OmC Omena sandy loam, 6 to 12
CcB Casco sandy loam, 2 to 6 percent slopes ————______.___ 7,200 2.3
percent slopes —_____________ 770 0.2 | OmD Omena sandy loam, 12 to 20
CcC2 Casco sandy loam, 6 to 12 percent slopes —_—____________ 475 0.2
percent slopes, eroded ..._____ 310 0.1 || OvB Omena Variant sandy loam,
Cm Cathro muck 6,000 1.9 2 to 6 percent slopes _______.._ 1,650 0.5
Cp Chippeny mueck ________________ 450 0.1 Oz8 Omro silt loam, 2 to 6 percent
De Deford loamy fine sand . ______ 2,400 0.8 slopes 4,700 1.5
DuB Duel loamy sand, 1 to 6 Pn Pinconning loamy fine sand —____ 710 0.2
percent slopes —______._______ 1,000 0.3 | Po Poygan silty clay loam _________ 1,650 0.5
Dv Duel Variant sandy loam _______ 560 0.2 || Ra Rock outerop 1,600 0.5
EmA Emmet sandy loam, 0 to 2 Rb Rock outerop-Namur complex,
percent slopes — . __ 1,600 0.5 6 to 20 percent slopes —_.o____ 830 0.3
EmB Emmet sandy loam, 2 to 6 Rn Rondeau muck 800 0.3
percent slopes —______________ 32,850 10.4 | RoB Rousseau fine sand, 2 to 6
EmC2 Emmet sandy loam, 6 to 12 percent slopes — - _______ 4,900 1.6
percent slopes, eroded ________ 4,800 1.5 || RoC Rousseau fine sand, 6 to 12
EmD2 Emmet sandy loam, 12 to 20 percent slopes —e— o ________ 1,450 0.6
percent slopes, eroded ________ 350 0.1 | RpC Rousseau-Shawano fine sands,
EmE Emmet sandy loam, 20 to 35 2 to 12 percent slopes ________ 600 0.2
percent slopes — . ___________ 255 0.1 {| RpD Rousseau-Shawano fine sands,
Fa Fabius silt loam o _________ 440 0.1 12 to 35 percent slopes _______ 230 0.1
Fu Fluvaquents 440 0.1 | ReB Rousseau-Deford fine sands,
Gp Gravel pits 330 0.1 2 to 6 percent slopes _________ 2,300 0.7
KhA Kewaunee silt loam, 0 to 2 Sa Saprists 720 0.2
percent slopes —______________ 1,230 0.4 || SnA Sisson fine sandy loam, 0 to 2
KhB Kewaunee silt loam, 2 to 6 percent slopes ———— o __ 270 0.1
percent slopes ———— . ____.__ 13,350 4.2 || SnB Sisson fine sandy loam, 2 to 8
KhC2 Kewaunee silt loam, 6 to 12 percent slopes . _________ 970 0.3
percent slopes, eroded ________ 1,250 0.4 || SoA Solona loam, 0 to 8 percent
KkD3 Kewaunee soils, 12 to 20 percent slopes 15,400 4.9
slopes, severely eroded _______ 550 0.2 | Su Suamico muek __.______________ 1,650 0.5
KmB Kiva sandy loam, 2 to 6 SvA Summerville loam, 0 to 2
percent slopes _______________ 2,550 0.8 percent slopes ——_.___________ 5,600 1.8
KmC Kiva sandy loam, 6 to 12 SvB Summerville loam, 2 to 6
percent slopes ... _________ 920 0.3 percent slopes —______________ 30,400 9.7
KoA Kolberg silt loam, 0 to 2 SvC Summerville loam, 6 to 12
percent slopes ———____________ 1,150 0.4 percent slopes - __________ 2,650 0.8
KoB Kolberg silt loam, 2 to 6 SvD Summerville loam, 12 to 20
percent slopes —______________ 5,100 1.6 percent slopes . __________ 545 0.2
KoC2 Kolberg silt loam, 6 to 12 ud Udipsamments __.______________ 900 0.3
percent slopes, eroded ________ 320 0.1 | Uo Udorthents, cobbly . __________ 1,280 0.4
KvB Kolberg Variant loam, 1 to 6 Wa Wainola loamy fine sand —_______ 2,200 0.7
percent slopes ———___________ 2,650 0.8 | YaA Yahara fine sandy loam, 0 to 8
KvC2 Kolberg Variant loam, 6 to 12 percent slopes ____.________.__ 2,200 0.7
percent slopes, eroded __.______ 315 0.1] Yv Yahara Variant silt loam _______ 2,250 0.7
LoA Longrie loam, 0 to 2 percent Water 3,370 11
slopes 6,600 2.1
Total 314,560 100.0
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Alpena series

The Alpena series consists of well drained to exces-
sively drained, nearly level to sloping soils on eskers and
old glacial lake beach ridges. The native vegetation is
sugar maple, red oak, and white-cedar.

In a representative profile the surface layer is black,
gravelly sandy loam about 4 inches thick. The substra-
tum, to a depth of about 12 inches, is brown, very fri-
able, gravelly sandy loam. Below this, the substratum,
to a depth of 60 inches, is pale brown, loose sand and
gravel.

The available water capacity is very low, and perme-
ability is rapid. These soils are seasonally saturated at
a depth of more than 6 feet. The depth of the root zone
is limited by sand and gravel. Natural fertility and the
organic-matter content of the surface layer are low.

Most areas of these soils are used for pasture, wood-
land, and wildlife habitat. Some areas are a source of
sand and gravel for highway construction and sites for
residential development.

Representative profile of Alpena gravelly sandy
loam, 0 to 12 percent slopes, at the edge of a gravel pit,
800 feet south and 700 feet west of the northeast
corner of the SE1/, sec. 13, T. 30 N, R. 26 E.:

A1—0 to 4 inches; black (10YR 2/1) gravelly
sandy loam; weak medium granular
structure; very friable; about 40 percent
gravel, by volume; mildly alkaline; clear
wavy boundary.

C1—4 to 12 inches; brown (10YR 5/3) gravelly
sandy loam; weak medium granular
structure; very friable; about 40 percent
gravel, by volume; mildly alkaline; clear
wavy boundary.

IIC2—12 to 60 inches; pale brown (10YR 6/3)
stratified gravelly sand; single grained;
loose; strongly effervescent; mildly al-
kaline.

The solum is 4 to 7 inches thick and is neutral or
mildly alkaline. The substratum is commonly mildly
alkaline but ranges from neutral to moderately alkaline.
The Al horizon is very dark gray or black. The C1
horizon is dark brown, brown, or yellowish brown.
Gravel is commonly smaller than 40 millimeters. The
IIC horizon is well sorted and stratified and ranges
from very gravelly sand to sand. Gravel content is more
than 35 percent, by volume.

Alpena soils are near Casco, Kiva, and Longrie soils.
They have a thinner solum than Kiva and Casco soils
and lack the B horizon of those soils. Alpena soils have
a sand and gravel substratum, whereas Longrie soils
are underlain by dolomite bedrock at a depth of 20 to
40 inches.

ApC—Alpena gravelly sandy loam, 0 to 12 percent
slopes. This nearly level to sloping soil is on old glacial
lake beach ridges. Most areas are long and narrow and
are 5 to 30 acres in size.

Included with this soil in mapping are small areas
of Kiva soils. Also included are moderately steep Al-
pena soils and areas of soils in which dolomite bedrock
is at a depth of 40 or more inches.

Runoff is slow. The hazard of erosion is slight to
mglderate. Droughtiness is the main limitation of this
soil.

Most areas of this soil are used for permanent pas-
ture, woodland, or wildlife habitat. Because of the very
low available water capacity, this soil is generally un-
suited to crops. Gravel pits are common in some areas.
Capability unit VIs-5; woodland suitability subclass 4f.

Angelica series

The Angelica series consists of poorly drained, nearly
level soils in depressions and waterways on glacial till
plains. The native vegetation is tag alder, northern
white-cedar, and white ash.

In a representative profile the surface layer is black
loam about 5 inches thick. The subsoil is mottled, brown
to dark brown, firm or friable loam about 20 inches
thick. The substratum is yellowish brown and reddish
brown, mottled, friable loam to a depth of 60 inches.

The available water capacity is high, and perme-
ability is moderate to moderately slow. The soils are
seasonally saturated at a depth of less than 1 foot un-
less they are drained. If these soils are not drained, the
depth of the root zone is limited by the water table.
Natural fertility is medium, and the organic-matter
content of the surface layer is moderate.

If drained, most areas of these soils are used for
pasture or for general farm crops commonly grown in
the county. Undrained areas provide good wetland
wildlife habitat. Some areas are used for unimproved
pasture.

_Representative profile of Angelica loam in an uncul-
tivated area, 1,300 feet east and 300 feet north of the
%outhwest corner of the SE14 sec. 28, T. 26 N., R. 25

A1—0 to 5 inches; black (10YR 2/1) loam; weak
fine and very fine subangular blocky
structure; very friable; common roots;
neutral ; abrupt smooth boundary.

B21g—5 to 17 inches; brown to dark brown
(7.5YR 4/2) loam; common medium
faint reddish gray (5YR 5/2) and com-
mon medium distinct brown (7.5YR 4/4)
mottles; moderate medium subangular
blocky structure; firm; many roots; neu-
tral; clear smooth boundary.

B22—17 to 25 inches; brown (10YR 4/3) loam;
common medium prominent yellowish
brown (10YR 5/6) mottles; moderate
medium subangular blocky structure ; fri-
able; few roots; neutral; clear wavy
boundary.

C1—25 to 39 inches; yellowish brown (10YR 5/4)
loam; common medium distinct reddish
brown (5YR 4/3) and many medium dis-
tinct yellowish brown (10YR 5/6)
mottles; massive; friable; strongly effer-
vescent; mildly alkaline; gradual wavy
boundary.

C2—39 to 60 inches; reddish brown (5YR 5/3)
loam; many medium prominent yellow-
ish brown (10YR 5/6) mottles; massive;
friable; violently effervescent; moder-
ately alkaline.

The solum is 16 to 30 inches thick and is slightly
acid to neutral. The C horizon commonly is moderately
alkaline, but thin horizons are mildly alkaline in some
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pedons. In cultivated areas is a very dark brown Ap
horizon as much as 8 inches thick. The B21 horizon
ranges from dark gray to light brownish gray, and the
B22 horizon ranges from dark grayish brown to light
brown. The B21g and B22 horizons are commonly loam
but range to sandy clay loam or clay loam in some
pedons. The C horizon ranges from brown to pink. It
is commonly loam but ranges to sandy loam or silt loam.
Content of coarse fragments ranges from 10 to 20 per-
cent, by volume.

Angelica soils are near Emmet, Omena, and Solona
soils. They have finer texture and are more poorly
drained than Omena soils. Angelica soils are wetter
than Emmet and Solona soils.

Ax——Angelica loam, This nearly level soil is in drain-
ageways and depressions on glacial till plains. Slopes
are 0 to 2 percent. Most drainageways are elongated,
and depressions are irregular in shape. Areas are 3 to
150 acres in size.

Included with this soil in mapping are small areas of
Solona soils. Also included are small areas of Angelica
soils that have slopes of 8 or 4 percent or that have a
thin accumulation of alluvium.

Runoff is slow to ponded. The hazard of erosion is
slight. Wetness is the main limitation of this soil. This
soil receives runoff from adjoining areas and is often
ponded during wet seasons and after heavy rains. Sur-
face drainage removes excess water rapidly. Deep
ditches and subsurface drainage provide internal drain-
age.

If drained, this soil is suited to corn, small grain,
legumes such as red clover, and pasture. Some truck
crops are also grown, Undrained areas are used for un-
improved pasture but are better suited to wetland wild-
life habitat than to most other uses. Capability unit
ITw-1; woodland suitability subclass 3w.

Beaches

Be—Beaches. These miscellaneous areas consist of
nearly level and gently sloping sandy, gravelly, and
cobbly beach deposits in swales and on low ridges along
major lakes. Slopes are 0 to 6 percent. There is no
evidence of soil profile development in these deposits.
These areas have little or no vegetation. They are sub-
merged when the lake level is high and when wave ac-
tion is intense. The water table is above a depth of 3
feet for a considerable part of the year.

These areas are unsuited to and are not used for cul-
tivated crops or pasture because of wetness and the
effect of wave action, especially when the lake level is
high. Some areas are used for recreation. Capability
unit VIIIs-10; woodland suitability subclass 6s.

Bonduel series

The Bonduel series consists of somewhat poorly
drained, nearly level soils on glacial till plains, Dolomite
bedrock is at a depth of 20 to 40 inches. The native
vegetation is American elm, sugar maple, white ash,
and some northern white-cedar.

In a representative profile the surface layer is very
dark brown loam about 9 inches thick. The subsoil is
about 19 inches thick; it is mottled, brown, friable loam
in upper part; mottled, dark brown, firm light clay

loam in the middle part; and mottled, brown, friable
heavy loam and loam in the lower part. Below the sub-
soil is dolomite bedrock at a depth of about 28 inches.

The available water capacity is low, and permeability
is moderate. These soils are seasonally saturated at a
depth of 1 to 3 feet unless they are drained. If the soils
are not drained, the depth of the root zone is limited
by the water table. Natural fertility is medium, and
the organic-matter content of the surface layer is
moderate.

Where drained, most areas of these soils are used
for pasture or for general farm crops commonly grown
in the county. Undrained areas provide wetland wild-
%ife habitat. Some areas are used for unimproved pas-
ure.

Representative profile of Bonduel loam in a cultivated
field, 1,040 feet north and 1,040 feet east of the south-
west corner of the NW14, sec. 17, T. 27T N.,R. 25 E.:

Ap—0 to 9 inches; very dark brown (10YR 2/2)
loam; moderate fine subangular blocky
structure; * friable; neutral; abrupt
smooth boundary.

B1—9 to 11 inches; brown (10YR 4/3) loam;
many fine prominent yellowish red (5YR
5/6) and common fine faint grayish
brown (10YR 5/2) mottles; moderate
medium subangular blocky structure; fri-
able; neutral; clear smooth boundary.

B21t—11 to 17 inches; dark brown (7.5YR 4/4)
light clay loam; common fine distinct
yellowish red (5YR 5/6) and prominent
light grayish brown (10YR 6/2) mottles;
moderate medium subangular blocky
structure; firm; few thin clay films on
ped faces; neutral; gradual wavy bound-

ary.
B22—17 to 23 inches; brown (10YR 5/8) heavy
loam; common fine distinct yellowish red
(YR 5/6) and prominent light grayish
brown (10YR 6/2) mottles; weak me-
dium subangular blocky structure; fri-
able; mildly alkaline; clear smooth
boundary.
B3—23 to 28 inches; brown (10YR 5/3) loam;
few fine distinct reddish yellow (7.5YR
6/6) mottles; weak fine subangular
blocky structure; friable; strongly effer-
vescent; moderately alkaline; abrupt
smooth boundary.
R—28 inches; light gray (10YR 7/2) consolidated
dolomite bedrock.

The solum is 20 to 34 inches thick. It is commonly
neutral or mildly alkaline but ranges to medium acid
in some pedons. The depth to consolidated dolomite bed-
rock is 20 to 40 inches. The Al horizon, the A2 horizon
where present, and the Bl horizon are loam or silt
loam. The B2t and B3 horizons are commonly loam or
clay loam, but range to silt loam or sandy clay loam in
some pedons:

Bonduel soils are near Bonduel Wet Variant, Chip-
peny, Longrie, and Solona soils. They are not so wet as
Bonduel Wet Variant soils and lack the organic surface
horizons of Chippeny soils. Bonduel soils are wetter
than Longrie soils. They are underlain by dolomite
bedrock, whereas Solona soils are not.
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Bn—Bonduel loam. This nearly level soil is on gla-
cial till plains that are underlain by dolomite bedrock.
Slopes are 0 to 2 percent. Most areas are irregular in
shape and are 3 to 20 acres in size.

Included with this soil in mapping are small areas of
Bonduel Wet Variant and Longrie soils. Also included
are small areas of soils that have a fine sandy loam
surface layer, small areas of soils that have a heavy
clay loam subsoil, and areas of soils that are underlain
by dolomite bedrock at a depth of 40 to 60 inches.

Runoff is slow. The hazard of erosion is slight. Wet-
ness is the main limitation of this soil. This soil receives
runoff from adjoining areas and is likely to be ponded
briefly during wet seasons and after heavy rains. Sur-
face drainage removes excess water rapidly. The under-
lying dolomite bedrock limits the use of deep ditches
and subsurface drainage.

If drained, this soil is moderately well suited to corn,
small grain, legumes such as red clover, and pasture.
Some truck crops are also grown. Undrained areas are
used for unimproved pasture but are better suited to
wetland wildlife habitat than to most other uses. Ca-
pability unit IIw-8; woodland suitability subclass 3o.

Bonduel Shallow Variant

The Bonduel Shallow Variant consists of somewhat
poorly drained, nearly level soils on glacial till plains
where dolomite bedrock is at a shallow depth. The na-
tive vegetation is American elm, sugar maple, white
ash, and some northern white-cedar.

In a representative profile the surface layer is very
dark grayish brown fine sandy loam about 5 inches
thick. The subsurface layer is mottled, brown fine sandy
loam about 5 inches thick. The subsoil is about 7
inches thick and is mottled; it is dark brown, friable
loam in the upper part and brown, friable sandy loam
in the lower part. Dolomite bedrock is at a depth of 17
inches.

The available water capacity is low, and permeability
is moderate. These soils are seasonally saturated at a
depth of 1 to 3 feet unless they are drained. The depth
of the root zone is limited by dolomite or by the water
table in undrained areas. Natural fertility is medium,
and the organic-matter content of the surface layer is
moderate.

If these soils are drained, most areas are used for
pasture or general farm crops commonly grown in the
county. Undrained areas provide good wetland wildlife
habitat. Some areas are used for unimproved pasture.

Representative profile of Bonduel Shallow Variant
fine sandy loam in a wooded area, 600 feet west and
200 feet north of the southeast corner of sec. 28, T. 31
N.,R.27E.:

A1—0 to 5 inches; very dark grayish brown
(10YR 8/2) fine sandy loam; moderate
fine subangular blocky structure; very
friable ; many roots; some dolomite frag-
ments; mildly alkaline; clear smooth
boundary.

A2—5 to 10 inches ; brown (10YR 5/3) fine sandy
loam; common medium faint grayish
brown (10YR 5/2) and common medium
prominent brownish yellow (10YR 6/6)
mottles ; weak medium subangular blocky

structure; friable; many roots; some
dolomite fragments; many worm casts;
mildly alkaline; clear wavy boundary.

B2—10 to 14 inches; dark brown (7.5YR 4/4)
loam; common fine distinct light brown-
ish gray (10YR 6/2) and many fine
prominent yellowish brown (10YR 5/8)
mottles ; weak medium subangular blocky
structure; friable; dolomite fragments
present; many roots; clay bridging of
sand grains; mildly alkaline; clear wavy
boundary.

B3—14 to 17 inches; brown (7.5YR 5/4) sandy
loam; few fine distinet light brownish
gray (10YR 6/2) and common fine prom-
inent yellowish brown (10YR 5/8) mot-
tles; weak medium subangular blocky
structure; friable; many roots; -clay
bridging of sand grains; some dolomite

_ fragments; mildly alkaline.

R—17 inches; light gray (10YR 7/2) consolidated

) dolomite bedrock.

Thickness of the solum and depth to dolomite bedrock
are 10 to 20 inches. The solum is mildly alkaline. The
B horizon is loam or sandy loam. A thin loam or sandy
loam C horizon is present in some places.

Bonduel Shallow Variant soils are near Namur and
Summerville soils. They are somewhat poorly drained,
whereas Summerville and Namur soils are well drained.
Bonduel Shallow Variant soils have dolomite bedrock
at a depth of 10 to 20 inches, and Namur soils are
underlain by dolomite bedrock at a depth of less than
12 inches.

Bo—Bonduel Shallow Variant fine sandy loam. This
nearly level soil is on glacial till plains that are under-
lain by dolomite bedrock. Slopes are 0 to 2 percent.
Most areas are irregular in shape and are 5 to 30 acres
in gize.

Included with this soil in mapping are small areas of
Bonduel and Namur Variant soils. Also included are
small areas of soils that have a loam or silt loam sur-
face layer.

Runoff is slow. The hazard of erosion is slight. Wet-
ness is the main limitation of this soil. This soil re-
ceives runoff from adjoining areas and is likely to be
ponded briefly during wet seasons and after heavy
rains. Surface drainage removes excess water rapidly.
The underlying dolomite bedrock prevents the use of
deep ditches and tile drains.

Even if drained, this soil is poorly suited to corn,
small grain, legumes such as clover, and pasture. If
overdrained, this soil is droughty and crop yields in
most years are limited by low available water capacity.
Undrained areas are used for unimproved pasture, but
are better suited to wetland wildlife habitat than to
most other uses. Capability unit IVw-5; woodland
suitability subclass 4w,

Bonduel Wet Variant

The Bonduel Wet Variant consists of poorly drained,
nearly level soils in depressions on glacial till plains
where dolomite bedrock is at a depth of 20 to 40 inches.
The native vegetation is tag alder, American elm,
northern white-cedar, and sedges.
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In a representative profile the surface layer is about
3 inches of black muck over about 38 inches of very
dark grayish brown loam. The subsoil is grayish brown
friable loam about 18 inches thick and is mottled in the
lower part. The substratum is mottled, grayish brown,
friable loam. It is underlain by dolomite bedrock at a
depth of about 32 inches.

The available water capacity is low, and permeability
is moderate. These soils are seasonally saturated at a
depth of less than 1 foot unless they are drained. If the
soils are not drained, the depth of the root zone is
limited by the water table. Natural fertility is medium,
and the organic-matter content of the surface layer is
moderate.

If drained, most areas of these soils are used for
pasture or for general farm crops grown in the county.
Undrained areas provide good wetland wildlife habitat.
Some areas are used for unimproved pasture.

Representative profile of Bonduel Wet Variant loam
in an undrained and uncultivated area, 1,200 feet west
and 240 feet south of the northeast corner of the
NW1, sec. 6, T.30 N.,, R. 28 E.: :

0Oal—o0 to 3 inches; black (N 2/0) rubbed and
pressed sapric material; about 20 percent
fibers, less than 10 percent rubbed; weak
fine and medium subangular blocky
structure; very friable; primarily her-
baceous fibers; many roots; neutral;
abrupt smooth boundary.

Al1—3 to 6 inches; very dark grayish brown
(10YR 3/2) loam; weak medium sub-
angular blocky structure; friable; many
roots; mildly alkaline; abrupt smooth
boundary.

B21—6 to 17 inches; grayish brown (2.5Y 5/2)
loam; weak medium subangular blocky
structure; friable; few roots; mildly
alkaline; clear wavy boundary.

B22g—17 to 24 inches; grayish brown (10YR
5/2) loam; common fine prominent
yellowish brown (10YR 5/6) mottles;
weak medium subangular blocky struec-
ture; friable; mildly alkaline; clear wavy
boundary.

C—24 to 32 inches; grayish brown (10YR 5/2)
loam; common fine prominent yellowish
brown (10YR 5/6) mottles; massive;
friable; strongly effervescent; mildly
alkaline; abrupt wavy boundary.

R-—32 inches; light gray (10YR 7/2) consolidated
dolomite bedrock.

The solum is 16 to 30 inches thick and is neutral or
mildly alkaline. Where present, the C horizon is gen-
erally mildly alkaline but is neutral in some pedons.
Depth to dolomite bedrock is 20 to 40 inches. In culti-
vated areas, the Oal and Al horizons are mixed in
plowing. The B and C horizons are commonly loam.
In some places, the C horizon is absent.

Bonduel Wet Variant soils are near Angelica, Bon-
duel, and Duel Variant soils. They are wetter than
Bonduel. They are underlain by dolomite bedrock,
whereas Angelica soils are not. Bonduel Wet Variant
soils have less sand throughout the profile than Duel
Variant soils.

Bp—Bonduel Wet Variant loam. This nearly level

soil is in depressions on glacial till plains where dolo-
mite bedrock is at a depth of 20 to 40 inches. Slopes are
0 to 2 percent. Most areas are irregular in shape and
are 5 to 20 acres in size,.

Included with this soil in mapping are small areas
of Bonduel and Namur Variant soils. Also included are
small areas of soils that have a silt loam surface layer
and areas of soils in which dolomite bedrock is at a
depth of less than 20 inches or more than 40 inches.

Runoff is slow. The hazard of erosion is slight. Wet-
ness is the main limitation of this soil. This soil re-
ceives runoff from adjoining areas and is likely to be
ponded during wet seasons and after heavy rains.
Surface drainage removes excess water rapidly. The
underlying dolomite bedrock limits the use of deep
ditches and tile drains.

If drained, this soil is moderately well suited to corn,
small grain, legumes such as red clover, and pasture.
Some truck crops are also grown. Undrained areas are
used for unimproved pasture, but are better suited to
wetland wildlife habitat than to most other uses. Capa-
bility unit IIw-3; woodland suitability subclass 4w.

Boyer series

The Boyer series consists of well drained, gently
sloping to moderately steep soils on outwash plains and
morainic ridges. The native vegetation is red oak and
sugar maple.

In a representative profile the surface layer is very
dark grayish brown loamy sand about 4 inches thick.
The subsurface layer is yellowish brown loamy sand
about 13 inches thick. The subsoil is about 16 inches
thick; it is brown, friable fine sandy loam in the upper
part and dark brown, friable sandy loam in the lower
part. The substratum, to a depth of about 38 inches, is.
brown sand and gravel. Below this, to a depth of about
60 inches, it is yellowish brown fine and medium sand.

The available water capacity is low, Permeability is
moderately rapid in the subsoil and rapid in the sub-
stratum. These soils are seasonally saturated at a depth
of more than 6 feet. The depth of the root zone is
limited by sand and gravel. Natural fertility and the
organic-matter content of the surface layer are low.

Most gently sloping and sloping areas of these soils
are used for all farm crops commonly grown in the
county. Most moderately steep areas are used for hay,
pasture, woodland, or wildlife habitat. These soils are
a good source of sand and gravel.

Representative. profile of Boyer loamy sand, 2 to 6
percent slopes, in a wooded area, 440 feet north and 100
feet west of the southeast corner of the NE14 sec.
27, T.26 N,,R. 23 E..:

Al—0 to 4 inches; very dark grayish brown
(10YR 3/2) loamy sand; weak fine gran-
ular structure; very friable; many fine
roots; slightly acid; clear smooth bound-

ary.
A2—4 to 17 inches; yellowish brown (10YR 5/4)
loamy sand; very weak medium granular
structure; very friable; common fine
roots; medium acid; clear wavy bound-

ary,
B21t—17 to 23 inches; brown (7.5YR 4/4) fine
sandy loam; weak medium subangular
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blocky structure; friable; clay bridging
of sand grains; few fine roots; less than
10 percent gravel; neutral; clear wavy
boundary.

B22t—23 to 38 inches; dark brown (7.5YR 4/4)
sandy loam; weak medium subangular
blocky structure; friable; thin clay films
in pores; few fine roots; less than 10 per-
cent gravel; mildly alkaline ; abrupt wavy
boundary.

11C1—33 to 38 inches; brown (10YR 5/3) sand
and gravel; single grained; loose; 40 per-
cent gravel; strongly effervescent ; mildly
alkaline.

1I1C2—38 to 60 inches; yellowish brown (10YR
5/4) fine and medium sand; single
grained; loose; less than 10 percent
gravel; effervescent; mildly alkaline.

The solum is 24 to 40 inches thick. It is medium acid
to neutral in the upper part and neutral or mildly alka-
line in the lower part. The C horizon is com;non_ly
mildly alkaline but ranges to moderately alkaline in
places. The Al horizon is very dark grayish brown,
dark grayish brown, or brown. The A2 horizon is
brown or yellowish brown. The Bt horizon is dark
brown, brown, strong brown, or reddish brown. It is
commonly sandy loam but includes thin subhorizons of
loamy sand or sandy clay loam in some pedons. In
some places, the lower part of the solum includes 14- to
2-inch-thick layers or bands of yellowish brown fine
sand. The C horizon is typically stratified sand and
gravel. Some subhorizons have 10 to 50 percent gravel
and others have less than 10 percent gravel, by volume.

In Door County, the annual temperature of these
soils is a few degrees cooler than the defined range for
the series, but this difference does not alter their use-
fulness or behavior.

Boyer soils are near Casco and Sisson soils. The Bt
horizon of Boyer soils has less clay and more sand than
similar horizons of Casco and Sisson soils. )

BrB—Boyer loamy sand, 2 to 6 percent slopes. This
gently sloping soil is on sandy outwash plains. Most
areas are irregular in shape and are 5 to 60 acres in
size. This soil has the profile described as representa-
tive of the series.

Included with this soil in mapping are small areas of
Manistee, Rousseau, and Sisson soils. Also included are
areas of sloping Boyer loamy sand. In a few places the
subsoil extends below a depth of 40 inches.

Runoff is slow. The hazard of erosion is moderate.
Droughtiness is the main limitation of this soil.

Most areas of this soil are used for corn, small grain,
legumes, and pasture. Truck crops are also grown.
Management practices such as protection from water
erosion and soil blowing and use of green manure crops
and barnyard manure are necessary for dependable
crop production. Crop yields during most seasons are
limited by low available water capacity. If properly
managed, this soil is moderately well suited to all crops
commonly grown in the county. Capability unit IIIs—4;
woodland suitability subclass 3o.

BrC—Boyer loamy sand, 6 to 12 percent slopes.
This sloping soil is on sandy outwash plains. Most
areas are irregular in shape and are 10 to 80 acres in
size.

This soil has a profile similar to the one described as
representative of the series, but it has a thinner surface
layer and subsoil. This soil also is more susceptible to
erosion, more droughty, and generally produces lower
yields than the representative soil.

Included with this soil in mapping are small areas
of Manistee, Rousseau, and Sisson soils. Also included
are small areas of gently sloping and moderately steep
Boyer loamy sand. In a few places the subsoil extends
below a depth of 40 inches.

Runoff is medium. The hazard of erosion is moderate,
and it is the main limitation of this soil.

Most areas of this soil are used for corn, small grain,
legumes, and pasture. Some areas remain in woodland.
Management practices such as protection from erosion
and soil blowing and use of green manure crops and
barnyard manure are necessary for dependable crop
production. Crop yields during most seasons are
limited by low available water capacity. If properly
managed, this soil is moderately well suited to all crops
commonly grown in the county. Capability unit IIIe-7;
woodland suitability subclass 3o.

BrD—Boyer loamy sand, 12 toe 20 percent slopes.
This moderately steep soil is on morainic ridges. Most
areas are irregular in shape and are 10 to 80 acres in
size.

This soil has a profile similar to the one described as
representative of the series, but the surface layer and
subsoil are thinner. This soil is more droughty than the
representative soil. The steeper slopes make this soil
more susceptible to erosion and limit the use of most
farm implements.

Included with this soil in mapping are small areas of
Rousseau soils. Also included are small areas of eroded
1soils and areas of soils that have a sandy loam surface
ayer.

Runoff is medium. The hazard of erosion is severe,
and it is the main limitation of the soil.

Most areas of this soil are used for permanent
pasture, unimproved pasture, native woodland, or wild-
life habitat. Management practices such as erosion
control and use of green manure crops and barnyard
manure are necessary for dependable crop production.
This soil is poorly suited to farm crops commonly grown
in the county. Crop yields during most seasons are
limited by low available water capacity. Sand and
gravel pits are common on this soil. Capability unit
IVe-7; woodland suitability subclass 3r.

Carbondale series

The Carbondale series consists of very poorly
drained, nearly level, organic soils in old glacial lake
basins and depressions in stream .valleys. The native
vegetation is northern white-cedar, balsam fir, white
ash, white birch, and tag alder.

In a representative profile the upper 8 inches is black
muck that contains less than 10 percent recognizable
plant fibers if undisturbed. The next 16 inches is black
mucky peat that contains 35 to 40 percent recognizable
plant fibers if undisturbed. The lower part of the
profile to a depth of 60 inches is black muck that con-
tains less than 10 percent recognizable plant fibers if
undisturbed.

The available water capacity is very high, and
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permeability is moderately rapid. Unless they are
drained, these soils are saturated at a depth of less
than 1 foot. If the soils are not drained, the depth of
the root zone is limited by the water table. Natural
fertility is low, and the organic-matter content of the
surface layer is very high. Because of restricted air
drainage, these soils have a severe frost hazard.

If drained, areas of these soils are used for most
general farm crops commonly grown in the county.
Undrained areas provide good wetland wildlife habitat.
A few areas are used for unimproved pasture,

Representative profile of Carbondale muck in a
wooded area, 100 feet east and 100 feet north of the
southwest corner of sec. 36, T. 26 N., R. 24 E.:

0al—o0 to 8 inches; black (10YR 2/1) broken face
and rubbed sapric material; less than 10
percent fibers, less than 5 percent rubbed ;
moderate fine and medium subangular
blocky structure; very friable; brown
(10YR 5/3) with sodium pyrophosphate;
primarily herbaceous fibers; neutral;
clear smooth boundary.

0Oel—8 to 24 inches; black (10YR 2/1) broken
face and rubbed hemic material; about 35
to 40 percent fibers, about 10 to 15 per-
cent rubbed; massive; friable; very pale
brown (10YR 7/3) with sodium pyro-
phosphate ; 65 percent herbaceous fibers;
neutral; abrupt smooth boundary.

0a2—24 to 48 inches; black (10YR 2/1) broken
face and rubbed sapric material; about
20 percent fibers, less than 10 percent
rubbed; moderate medium granular
structure; very friable; very pale brown
(10YR 7/4) with sodium pyrophosphate;
primarily herbaceous fibers; neutral;
clear smooth boundary.

0a3—48 to 60 inches; black (10YR 2/1) broken
face and rubbed sapric material; less
than 10 percent fibers; less than 5 per-
cent rubbed; moderate medium granular
structure; very friable; light yellowish
brown (10YR 6/4) with sodium pyro-
phosphate; primarily herbaceous fibers;
neutral.

The surface and subsurface tiers are commonly
slightly acid or neutral, but range to medium acid to
mildly alkaline in some pedons. The organic deposits
are 51 to 84 inches thick. The range in characteristics
is generally in the degree of decomposition and color of
the organic material. Thin layers of fibric and less
commonly limnic (sedimentary peat) material are in
the second and third tiers in some pedons. Wood
fragments as much as 2 inches in diameter also are in
some places.

Carbondale soils are near the Cathro, Markey, Ron-
deau, and Suamico soils. They have a thicker organic
layer than those soils.

Ca—~Carbondale muck. This nearly level soil is in old
glacial lake basins and depressions in stream valleys.
Slopes are 0 to 2 percent. Most areas are irregular in
shape and are 5 to 500 acres in size.

Included with this soil in mapping are small areas
of Cathro, Markey, and Suamico soils. Also included
are small seep areas of gently sloping soils.

Runoft is very slow. The hazard of erosion is slight;
however, large drained areas are susceptible to sub-
sidence and soil blowing. Wetness is the main limitation
of this soil. This soil is likely to be ponded during wet
seasons and after heavy rains. Surface drainage re-
moves excess water rapidly. Both deep ditches and
subsurface drainage remove internal water if outlets
are available,

Even if drained, this soil is poorly suited to crops
commonly grown in the county because of the frost
hazard. Undrained areas are used for unimproved
pasture, but are better suited to wetland wildlife hab-
itat than to most other uses. Capability unit IVw-9;
woodland suitability subclass 3w.

Casco series

The Casco series consists of well drained, gently
sloping and sloping soils on outwash plains and
morainic ridges. The native vegetation is sugar maple
and red oak.

In a representative profile the surface layer is very
dark grayish brown sandy loam about 4 inches thick.
The subsurface layer is brown sandy loam about 5
inches thick. The subsoil is about 9 inches thick; it is
dark brown, firm sandy clay loam in the upper part;
and brown, very friable gravelly loam in the lower
part. The substratum is yellowish brown, loose gravelly
sand to a depth of about 60 inches.

The available water capacity is low. Permeability is
moderate in the subsoil and very rapid in the substra-
tum. These soils are seasonally saturated at a depth of
more than 6 feet. The depth of the root zone is limited
by the sand and gravel substratum. Natural fertility
is medium, and the organic-matter content of the sur-
face layer is low.

Most areas of these soils are used for all farm crops
commonly grown in the county. Casco soils are a good
source of sand and gravel.

Representative profile of Casco sandy loam, 2 to 6
percent slopes, in a wooded area, 80 feet east and 700
gaeg 3so}gth of the northwest corner of sec. 36, T. 26 N.,

Al1—0 to 4 inches; very dark grayish brown
(10YR 3/2) sandy loam; weak medium
subangular blocky structure; very fri-
able; many roots; mildly alkaline; clear
wavy boundary.

A2—4 to 9 inches; brown (10YR 5/3) sandy
loam; weak medium platy structure;
very friable; many roots; mildly alka-
line; clear irregular boundary.

B2t—9 to 15 inches; dark brown (7.5YR 4/4)
sandy clay loam; moderate medium and
fine subangular blocky structure; firm;
common roots; thin patchy dark brown
(7.5YR 8/2) clay films on ped faces and
in root channels; mildly alkaline; clear
wavy boundary.

B3-—15 to 18 inches; brown (7.5YR 4/4) gravelly
loam; weak medium subangular blocky
structure; very friable; mildly alkaline;
abrupt wavy boundary.

C—18 to 60 inches; yellowish brown (10YR 5/4)
gravelly sand; single grained; loose;
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more than 35 percent coarse fragments;
strongly effervescent; mildly alkaline.

The solum is 10 to 24 inches thick and is commonly
neutral or mildly alkaline. The C horizon is mildly
- alkaline or moderately alkaline. In undisturbed areas
are a thin, dark colored A1l horizon and a dark grayish
brown or brown A2 horizon. The Ap horizon, in culti-
vated areas, is dark grayish brown or dark brown
sandy loam. The B2t horizon is dark brown, brown, or
reddish brown. It is sandy clay loam, clay. loam, or
heavy loam. The C horizon has strata of poorly sorted
to well sorted calcareous sand and gravel. Coarse frag-
ments make up more than 35 percent, by volume.

In Door County, annual temperature of these soils
is a few degrees cooler than the defined range for the
series, but this difference does not alter their useful-
ness and behavior.

Casco soils are near Alpena, Boyer, and Kiva soils.
They have a higher clay content in the B horizon than
those soils. The C horizon of Casco soils is mainly sand
and gravel, whereas the C horizon of the Boyer soils is
mainly sand.

CcB—Casco sandy loam, 2 to 6 percent slopes. This
gently sloping soil is on outwash plains and low
morainic ridges. Most areas are elongated and are 10
to 60 acres in size. This soil has the profile described
as representative of the series.

Included with this soil in mapping are small areas of
Boyer soils. Also included are small areas of nearly
level, eroded, and sloping Casco sandy loam and small
areas of soils that have a loam surface layer.

Runoff is medium. The hazard of erosion is moderate,
and it is the main limitation of this soil.

Some areas of this soil are used for corn, small
grain, legumes, and pasture. Crop yields are limited in
most years by low available water capacity. Some areas
remain in native woodland. Management practices
such as protection from water erosion and the use of
green manure crops are necessary for sustained crop
yields. If properly managed, this soil is moderately well
suited to row crops commonly grown in the county.
Sand and gravel pits are common on this soil. Capabil-
ity unit ITIe-3; woodland suitability subclass 3d.

CcC2—Casco sandy loam, 6 to 12 percent slopes,
eroded. This sloping soil is on outwash morainic ridges.
Most areas are elongated and are 10 to 60 acres in size.

This soil has a profile similar to the one described as
representative of the series, but it is more eroded and
has a thinner surface layer. This soil is also more sus-
ceptible to erosion, more droughty, and generally pro-
duces lower yields than the representative soil.

Included with this soil in mapping are small areas of
Boyer soils. Also included are small areas of gently
sloping and slightly eroded Casco sandy loam and areas
of soils that have a loam surface layer.

Runoff is medium. The hazard of erosion is mod-
erate, and it is the main limitation of this soil.

Some areas of this soil are used for corn, small
grain, legumes, and pasture. Crop yields are limited in
most years by low available water capacity. Some areas
also remain in native woodland. Management practices
such as protection from water erosion and the use of
green manure crops are necessary for sustained crop
yields. Even if properly managed, this soil is poorly
suited to row crops commonly grown in the county.

Sand and gravel pits are common on this soil. Capabil-

ity unit IVe-3; woodland suitability subclass 3d.

Cathro series

The Cathro series consists of very poorly drained,
nearly level, organic soils in old glacial lake basins and
depressions. The native vegetation is northern white—
cedar, white ash, white birch, tag alder, and redosier
dogwood.

In a representative profile the upper 30 inches is

black muck that contains 20 to 80 percent recognizable
plant fibers if undisturbed. The upper 3 inches of the
substratum is gray, very firm clay loam. The lower part
of the substratum is brown, firm loam to a depth of
about 60 inches. There are mottles in the substratum.
. The available water capacity is very high. Permeabil-
ity is moderately rapid in the organic layers and mod-
erate in the substratum. These soils are saturated at a
depth of less than 1 foot unless they are drained. If
undrained, the depth of the root zone is limited by the
water table. Natural fertility is low, and the organic-
matter content of the surface layer is very high.

If drained, areas of these soils are used for im-
proved pasture.

Representative profile of Cathro muck in a wooded
area, 800 feet north and 440 feet east of the southwest
corner of sec. 35, T. 26 N., R. 25 E.:

0al—o0 to 15 inches; black (10YR 2/1) broken
face and rubbed sapric material; less
than 20 percent fibers, less than 10 per-
cent rubbed; weak medium subangular
blocky structure parting to moderate and
fine medium granular; primarily herba-
ceous fibers; neutral; clear wavy bound-

ary.

0a2—15 to 27 inches; black (10YR 2/1) broken
face and rubbed sapric material; less
than 30 percent fibers, less than 10
percent rubbed; weak medium platy
structure parting to moderate fine and
medium granular; primarily herbaceous
fibers; neutral; abrupt wavy boundary.

0a3—27 to 30 inches; black (10YR 2/1) broken
face and rubbed sapric material; less
than 30 percent fibers, less than 10
percent rubbed; massive; primarily her-
baceous fibers; abundant sand grains;
neutral; abrupt wavy boundary.

I1IC1g—30 to 33 inches; gray (10YR 5/1) light:
clay loam; common medium distinct
yellowlsh brown (10YR 5/4) mottles;
massive; very firm, sticky; strongly
effervescent; mildly alkaline; clear wavy
boundary.

1IC2—33 to 60 inches; brown (10YR 5/3) loam;
common medium distinct gray (10YR
5/1) mottles; massive; firm, slightly
?_tlcky; strongly effervescent; mildy alka-
ine,

The organic horizons are commonly neutral and are
16 to 51 inches thick. In some pedons, the reaction is
medium acid to mildly alkaline. The organic material
ranges in degree of decomposition and is commonly
very dark gray or black. The IIC horizon ranges from
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neutral to moderately alkaline. It is mainly loam, silt
loam, or sandy loam, but in places it includes thin
layers of fine sand, silty clay loam, or clay loam.

Cathro soils are near Carbondale and Suamico soils.
They have a thinner organic layer than Carbondale
soils and they do not have the clayey C horizon that
Suamico soils have.

Cm—Cathro muck. This nearly level soil is in old
glacial lake basins and depressions. Slopes are 0 to 2
percent. Most areas are irregular in shape and are 5
to 100 acres in size.

Included with this soil in mapping are small areas of
Carbondale and Suamico soils. Also included are small
seep areas of gently sloping soils.

Runoff is very slow. The hazard of erosion is slight.
Wetness is the main limitation of this soil. This soil is
likely to be ponded during wet seasons and after heavy
rains. Surface drainage removes excess water rapidly.
Deep ditches and subsurface drainage remove internal
water if outlets are available.

Even if drained, this soil is poorly suited to crops
commonly grown in the county because of the frost
hazard. Undrained areas are used for unimproved
pasture, but are better suited to wetland wildlife
habitat than to most other uses. Capability unit
IVw-7; woodland suitability subclass 3w.

Chippeny series

The Chippeny series consists of very poorly drained,
nearly level, organic soils in shallow old glacial lake
basins. The native vegetation is northern white cedar,
balsam fir, white ash, white birch, and tag alder.

In a representative profile the upper 10 inches is
dark reddish brown muck that contains about 20 per-
cent recognizable plant fibers if undisturbed. The next
17 inches is black muck that contains about 30 percent
recognizable plant fibers if undisturbed. The upper 6
inches of the substratum is light yellowish brown
gravel and stones. The next 5 inches of the substratum
is pale brown loamy fine sand. Dolomite bedrock is at
a depth of about 38 inches.

The available water capacity is high. Permeability is

moderately slow to moderate. These soils are saturated
at a depth of less than 1 foot unless they are drained.
If the soils are not drained, the depth of the root zone
is limited by the water table. Natural fertility is low,
and the organic-matter content of the surface layer is
very high.
. Most areas of these soils are undrained and remain
in native vegetation. Undrained areas provide very
good wetland wildlife habitat. A few areas are used for
unimproved pasture.

Representative profile of Chippeny muck in a wooded
area, 1,400 feet west and 100 feet south of the center
of sec. 29, T. 29, N, R. 26 E.:

0al—0 to 10 inches; dark reddish brown (5YR
2/2) broken face and rubbed sapric
material; about 20 percent fibers, less
than 5 percent rubbed; weak fine gran-
ular structure; very friable; mixed her-
baceous and woody fibers; neutral;
gradual wavy boundary.

0a2—10 to 27 inches; black (5YR 2/1) broken
face and rubbed sapric material; about

30 percent fibers, less than 10 percent
rubbed ; weak medium subangular blocky
structure parting to weak fine granular;
very friable; mixed herbaceous and
woody fibers ; mildly alkaline; clear wavy
boundary.

IIC1—27 to 33 inches; light yellowish brown
(10YR 6/4) dolomite gravel and stones,
14 to 10 inches in diameter; some coat-
ings from the overlying organic horizons;
abrupt smooth boundary.

IIC2—33 to 38 inches; pale brown (10YR 6/3)
loamy fine sand; massive; nonsticky;
some dolomite fragments and small snail
shell fragments present; strongly effer-
vescent ; mildly alkaline.

R—38 inches; light gray (10YR 7/2) dolomite
bedrock.

The organic horizons are commonly neutral to mildly
alkaline but range to medium acid in some pedons. The
depth to dolomite bedrock is 24 to 51 inches. Woody
fragments range from 1% to 8 inches in diameter and
occur at random throughout the organic material. They
occupy less than 15 percent of the volume. The IIC
horizon is neutral to moderately alkaline and ranges
from very dark gray to light yellowish brown. It is
commonly loamy fine sand but ranges to silty clay loam
in some pedons. The content of coarse fragments in the
IIC horizon is extremely variable.

Chippeny soils are near Bonduel and Namur soils.
They are wetter and have a 24- to 51-inch-thick organic
layer which the Bonduel and Namur soils do not have.
The depth to dolomite bedrock also is greater than in
Namur soils.

Cp—Chippeny muck. This nearly level soil is in old
glacial lake basins. Slopes are 0 to 2 percent. Most
areas are elongated and are 10 to 60 acres in size.

Included with this soil in mapping are small areas of
Bonduel and Namur soils.

Runoff is very slow. The hazard of erosion is slight.
Wetness is the main limitation of this soil. This soil is
likely to be ponded during wet seasons and after heavy
rains. Surface drainage removes excess water rapidly.
The underlying dolomite bedrock limits the use of deep
ditches and subsurface drainage.

Even if drained the soil is poorly suited to crops
commonly grown in the county because of the frost
hazard. Undrained areas are better suited to wetland
wildlife habitat than to most other uses. Capability unit
VIIs-10; woodland suitability subclass 3w.

Deford series

The Deford series consists of poorly drained, nearly
level soils in depressions on outwash plains and in old
glacial lake basins. The native vegetation is American
elm, white ash, and northern white—cedar.

In a representative profile the surface layer is black
loamy fine sand about 4 inches thick. The substratum
is pinkish gray and light brownish gray, loose fine sand
to a depth of about 60 inches.

The available water capacity is low, and permeability
is rapid. These soils are seasonally saturated at a depth
of less than 1 foot unless they are drained. If undrained,
the depth of the root zone is limited by the water table.
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Natural fertility is low, and the organic-matter content
of the surface layer is high.

If drained, these soils are used for most general
farm crops commonly grown in the county. Undrained
areas provide good wetland wildlife habitat. A few
areas are used for unimproved pasture. )

Representative profile of Deford loamy fine sand in
a wooded area, 760 feet east and 600 feet north of the
southwest corner of the SE1/4, sec. 17, T. 30 N., R. 28 E.:

A1—0 to 4 inches; black (10YR 2/1) loamy fine
sand; very weak fine granular structure;
very friable; slightly acid; abrupt wavy
boundary.

C1—4 to 21 inches; pinkish gray (7.5YR 6/2) fine
sand; single grained; loose; neutral;
clear wavy boundary.

C2—21 to 60 inches; light brownish gray (10YR
6/2) fine sand; single grained; loose;
neutral.”

The reaction is commonly slightly acid to mildly alka-
line to a depth of 60 inches but ranges from medium
acid to moderately alkaline in some pedons. The A
horizon is 4 to 8 inches thick. The C horizon is light
brownish gray, gray, or pinkish gray. It is commonly
fine sand but ranges to very fine sand or loamy fine
sand. The content of coarse fragments is less than 5
percent, by volume.

Deford soils are near Markey, Rousseau, and Wainola
soils. They are not so poorly drained as Markey soils,
and they do not have the thick organic layer of those
soils. Deford soils are more poorly drained than Rous-
seau and Wainola soils. )

De—Deford loamy fine sand. This nearly level soil is
in. depressions of sandy glacial outwash and on lake
plains. Slopes are 0 to 2 percent. Most areas are irreg-
ular in shape and are 5 to 150 acres in size.

Included with this soil in mapping are small areas
of Markey and Wainola soils. Also included are small
areas of soils that have a fine sandy loam or muck sur-
face layer.

Runoff is very slow. The hazard of erosion is slight.
Wetness is the main limitation of this soil. This soil re-
ceives runoff from adjoining areas and is likely to be
ponded during wet seasons and after heavy rains. Sur-
face drainage removes excess surface water rapidly.
Deep ditches provide internal drainage.

If drained, this soil is used for corn, small grain, red
clover, and pasture. Some truck crops are also grown.
Even if drained this soil is poorly suited to most of the
crops commonly grown in the county because of low
available water capacity and frost hazard. Undrained
areas are used for unimproved pasture, but are better
suited to wetland wildlife habitat than to most other
uses. Capability unit IVw-5; woodland suitability sub-
class 4w,

Duel series

The Duel series consists of well drained, nearly level
and gently sloping soils on glacial outwash plains where
dolomite bedrock is at a depth of 20 to 40 inches. The
native vegetation is sugar maple, aspen, and white
birch.

In a representative profile the surface layer is black
loamy sand about 2 inches thick. The subsurface layer

is grayish brown sand about 1 inch thick. The subsoil
is about 13 inches thick; it is reddish brown, very
friable sand in the upper part and dark reddish brown,
very friable sand in the lower part. The substratum is
brown, very friable loamy sand about 12 inches thick.
The dolomite bedrock is at a depth of about 28 inches.

The available water capacity is very low, and per-
meability is rapid. These soils are saturated at a depth
of more than 6 feet. The depth of the root zone is
limited by the dolomite bedrock. Natural fertility and
the organic-matter content of the surface layer are low.

Most areas of these soils are used for farm ecrops
commonly grown in the county. Some areas remain in
native woodland.

Representative profile of Duel loamy sand, 1 to 6
percent slopes, in a wooded area, 940 feet south and
200 feet west of the northeast corner of the SE1/ sec.
15, T. 29 N., R. 27 E.:

Al—0 to 2 inches; black (N 2/0) loamy sand;
moderate fine and very fine subangular
blocky structure; very friable; many
roots; slightly acid; clear smooth bound-

ary. .

A2—2 to 3 inches; grayish brown (10YR 5/2)
sand; weak fine and very fine subangular
blocky structure; loose; many roots;
slightly acid ; clear wavy boundary.

B21lir—3 to 10 inches; reddish brown (5YR 4/4)
sand; weak medium subangular blocky
structure; very friable; many roots;
slightly acid; clear wavy boundary.

B22ir—10 to 16 inches; dark reddish brown
(5YR 3/4) sand; weak medium sub-
angular blocky structure; very friable;
many roots; few dolomite fragments;
neutral; clear smooth boundary.

C—16 to 28 inches; brown (10YR 4/3) loamy
sand; weak medium subangular blocky
structure; very friable; many roots to 20
inches; 14- to 2-inch diameter dolomite
fragments make up 20 percent of the
horizon; slightly effervescent; mildly
alkaline; abrupt smooth boundary.

R—28 inches; light gray (10YR 7/2) consolidated
dolomite bedrock.

The solum is 14 to 35 inches thick. The upper part is
commonly slightly acid but ranges to strongly acid in
some pedons, and the lower part is commonly slightly
acid to neutral but ranges to strongly acid. Content of
coarse fragments in the C horizon ranges from 10 to
20 percent, by volume. The depth to dolomite is 20 to
40 inches.

Duel soils are near Duel Variant, Longrie, and
Summerville soils. They have a higher sand content
than Longrie and Summerville soils. Duel soils are
underlain by bedrock at a depth of 20 to 40 inches,
whereas Summerville soils are underlain by bedrock at
a depth of less than 20 inches. Duel soils are not so wet
as Duel Variant soils.

DuB—Duel loamy sand, 1 to 6 percent slopes. This
nearly level and gently sloping soil is on glacial out-
wash plains that are underlain by dolomite bedrock at
a depth between 20 and 40 inches. Most areas are
irregular in shape and are 5 to 25 acres in size. Bedrock
outcrops are in some places.
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Included with this soil in mapping are small areas
of Duel Variant and Rousseau soils. Also included are
small areas of a sloping Duel loamy sand and small
areas of soils that have a sandy loam surface layer. In
places where this soil is adjacent to Rousseau soils,
small areas are underlain by dolomite at a depth of 40
to 60 inches. The lower part of the subsoil and the sub-
stratum are mottled in some places.

Runoff is slow. The hazard of erosion is moderate.
Droughtiness is'the main limitation.

Some areas of this soil are used for corn, small grain,
legumes, and pasture. Crop yields during most seasons
are limited by the very low available water capacity.
Other areas remain in pasture or native woodland.
Management practices such as the use of green manure
crops and supplemental irrigation are necessary for
dependable crop production. Even if properly managed,
this soil is poorly suited to crops commonly grown in
the county. It is better suited to woodland or wildlife
habitat than to most other uses. Capability unit IVs-3;
woodland suitability subclass 3s.

Duel Variant

The Duel Variant consists of somewhat poorly
drained and poorly drained, nearly level soils on glacial
outwash plains where dolomite bedrock is at a depth of
24 to 40 inches. The native vegetation is American elm,
sugar maple, white ash, and northern white—cedar.

In a representative profile the surface layer is black
sandy loam about 9 inches thick. The upper part of the
substratum is light brownish gray, loose sand about 8
inches thick. The lower part of the substratum is light
gray, loose sand about 15 inches thick. The underlying
dolomite bedrock is at a depth of about 32 inches.

The available water capacity is very low, and per-
meability is rapid. These soils are seasonally saturated
at a depth of less than 3 feet unless they are drained.
If the soils are not drained, the depth of the root zone
is limited by the water table, Natural fertility is me-
dium, and the organic matter content of the surface
layer is moderate.

If drained, most areas of these soils are used for
most general farm crops commonly grown in the
county. Undrained areas provide good wetland wildlife
habitat. Some areas are used for unimproved pasture.

Representative profile of Duel Variant sandy loam in
a wooded area, 1,440 feet east and 1,100 feet north of
the center of sec. 12, T. 27 N, R. 26 E.:

Al—0 to 9 inches; black (N 2/0) sandy loam;
weak medium granular structure; very
friable; high organic-matter content;
neutral; abrupt wavy boundary.

C1—9 to 17 inches; light brownish gray (10YR
6/2) sand; single grained; loose; mildly
alkaline; clear wavy boundary.

C2—17 to 32 inches; light gray (10YR 7/2) sand;
single grained; loose; mildly alkaline;
abrupt wavy boundary.

R—32 inches; light gray (10YR 7/2) consolidated

dolomite bedrock.

The profile is neutral or mildly alkaline throughout.
The Al horizon is 6 to 10 inches thick. In some places,
there is a thin organic layer overlying it. The depth to
bedrock is 24 to 40 inches.

Duel Variant soils are near Bonduel Wet Variant,
Duel, and Summerville soils. They have more sand
throughout the profile than Bonduel Wet Variant soils.
Duel Variant soils are wetter and are underlain by
bedrock at a greater depth than the well drained Sum-
merville soils. They are also wetter than Duel soils.

Dv—Duel Variant sandy loam. This nearly level soil
is in depressions on glacial outwash plains where dolo-
mite bedrock is at a depth of 24 to 40 inches. Slopes are
0 to 2 percent. Most areas are irregular in shape and
are 5 to 25 acres in size. Dolomite bedrock outerops are
in some places.

Included with this soil in mapping are small areas
of Bonduel Wet Variant and Duel soils. Also included
are small areas of soils that have a loamy sand surface
layer. In places, dolomite bedrock is at a depth of 40 to
60 inches.

Runoff is slow. The hazard of erosion is slight. Wet-
ness is the main limitation. This soil receives runoff
from adjoining areas and is likely to be ponded during
wet seasons and after heavy rains. Surface drainage
removes excess water rapidly. The underlying dolomite
bedrock limits the use of deep ditches and tile drains.

This soil is poorly suited to crops commonly grown
in the county, even if drained. Undrained areas are
used for unimproved pasture, but are better suited to
wetland wildlife habitat than to most other uses. Ca-
pability unit IVw-—5; woodland suitability subclass 4w.

Emmet series

The Emmet series consists of well drained and mod-
erately well drained, nearly level to very steep soils on
glacial till plains and ridges. The native vegetation is
sugar maple, red oak, American beech, and some white
pine.

In a representative profile the surface layer is very
dark grayish brown sandy loam about 9 inches thick.
The upper 9 inches of the subsoil is brown, very friable
loamy sand; the next 6 inches is brown, friable sandy
loam that is slightly hard when dry; the next 3 inches
is reddish brown, firm, heavy loam; and the lower 7
inches is reddish brown, friable sandy loam. The sub-
stratum is light brown, friable sandy loam to a depth
of about 60 inches.

The available water capacity is moderate. Permeabil-
ity is moderate in the subsoil and moderately rapid in
the substratum. These soils are seasonally saturated at
a depth of 2.5 feet to more than 6 feet. The depth of the
root zone is more than 6 feet. Natural fertility and the
organic-matter content of the surface layer are low.

Most gently sloping and sloping areas of these soils
are used for all farm crops commonly grown in the
county. Most moderately steep, steep, and very steep
areas are used for hay, pasture, woodland, or wildlife
habitat.

Representative profile of Emmet sandy loam, 2 to 6
percent slopes, in a cultivated field, 1,220 feet west and
300 feet north of the southeast corner of the SW14
sec. 16, T. 28 N., R. 25 E.:

Ap—0 to 9 inches; very dark grayish brown
(10YR 3/2) sandy loam; moderate fine
granular structure; very friable; slightly
acid; abrupt smooth boundary.

Bir—9 to 18 inches; brown (7.5YR 4/4) loamy
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sand; weak fine subangular blocky struc-
ture; very friable; slightly acid; gradual
wavy boundary.

A218 to 24 inches; brown (10YR 5/3) sandy
loam; weak medium subangular blocky
structure; friable; slightly acid; clear
wavy boundary.

B2t—24 to 27 inches; reddish brown (5YR 4/4)
heavy loam ; moderate medium and coarse
subangular blocky structure; firm; neu-
tral; clear wavy boundary.

B3—27 to 34 inches; reddish brown (5YR 5/4)
sandy loam; weak coarse subangular
blocky structure; friable; neutral; clear
irregular boundary.

C—34 to 60 inches; light brown (7.5YR 6/4)
sandy loam; weak medium subangular
blocky structure; friable; strongly effer-
vescent; mildly alkaline.

The solum is 24 to 40 inches thick and is slightly acid
to neutral. The C horizon ranges from mildly alkaline
to moderately alkaline. The A1l horizon is very dark
gray or very dark grayish brown. In cultivated areas,
the Ap horizon is very dark grayish brown or dark
grayish brown. Where present, the A2 horizon is sandy
loam or loamy sand. It underlies the Bir horizon and is
dominantly grayish brown or brown. The Bir horizon
is dark brown, brown, or strong brown. It is dom-
inantly loamy sand but ranges to sandy loam. The Bt
horizon is dark brown, brown, or dark yellowish brown
heavy sandy loam, loam, or sandy clay loam. The C
horizon is brown, light brown, or light yellowish brown
sandy loam. Coarse fragments in this horizon range
from 5 to 15 percent, by volume.

Emmet soils are near Omena soils. They have a
thicker solum than Omena soils.

EmA—Emmet sandy loam, 0 to 2 percent slopes.
This nearly level soil is on glacial till plains. Most areas
are irregular in shape and are 2 to 150 acres in size.

This soil has a profile similar to the one described
as representative of the series, but it has a thicker
surface layer. This soil also is less susceptible to ero-
sion than the representative soil.

‘Included with this soil in mapping are small areas
of Omena Variant, Longrie, and Solona soils. Also in-
cluded are small areas of gently sloping Emmet soils.

Runoff is slow. The hazard of erosion is slight.
Droughtiness is the main limitation of this soil.

Most areas of this soil are used for corn, small grain,
legumes, and pasture. Truck and orchard crops are also
grown. Management practices such as the use of green
manure crops and barnyard manure are necessary to
sustain crop yields. If properly managed, this soil is
well suited to all crops, including apples and cherries,
that are commonly grown in the county. Capability
unit ITs-1; woodland suitability subclass 2o.

EmB—Emmet sandy loam, 2 to 6 percent slopes.
This gently sloping soil is on glacial till plains. Most
areas are irregular in shape and are 3 to 80 acres in
size. This soil has the profile described as representa-
tive of the series.

Included with this soil in mapping are small areas of
Omena soils., Also included are small areas of Emmet
sandy loam, 6 to 12 percent slopes, and small areas of
lEmmet soils that have a loam or a loamy sand surface
ayer.

Runoff is slow. The hazard of erosion is moderate,
and it is the main limitation of this soil (fig. 8).

Most areas of this soil are used for corn, small grain,
legumes, and pasture. Truck crops and fruit trees are
also grown. Management practices such as protection
from water erosion and use of green manure crops and
barnyard manure are necessary for sustained crop
yields. If properly managed, this soil is well suited to
all crops, including orchard crops, that are commonly
grown in the county. Capability unit Ile-2; woodland
suitability subclass 2o.

EmC2—Emmet sandy loam, 6 to 12 percent slopes,
eroded. This sloping soil is on glacial till plains. Most
areas are irregular in shape and are 3 to 80 acres in
size.

This soil has a profile similar to the one described as
representative of the series, but it has a thinner surface
layer and subsoil. This soil is more susceptible to ero-
sion, is somewhat more droughty, and generally pro-
duces lower yields than the representative soil.

Included with this soil in mapping are small areas
of Omena soils. Also included are small areas of gently
sloping and moderately steep Emmet sandy loams and
small areas of soils that have a loam or loamy sand sur-
face layer.

Runoff is medium. The hazard of erosion is moderate,
and it is the main limitation of this soil.

Most areas of this soil are used for corn, small
grain, legumes, and pasture. Truck crops and fruit
trees are also grown. Management practices such as
protection from water erosion and the use of green
manure crops and barnyard manure are necessary for
sustained crop yields. If properly managed, this soil
is moderately well suited to row crops commonly grown
in the county and moderately well suited to orchard
crops. Capability unit ITTe-2; woodland suitability sub-
class 20.

EmD2—Emmet sandy loam, 12 to 20 percent slopes,
eroded. This moderateYy steep soil is on glacial till
ridges. Most areas are irregular in shape and are 8 to
80 acres in size,

This soil has a profile similar to the one described as
representative of the series, but it has a thinner sur-
face layer and subsoil. This soil is more susceptible to
erosion, is more droughty, and produces lower yields
than gently sloping and sloping Emmet sandy loams.
This soil is too steep for the use of most tractor-drawn
implements.

Included with this soil in mapping are small areas
of Omena soils. Also included are small areas of slop-
ing Emmet sandy loam and small areas of soils that
have a loamy sand surface layer.

Runoff is medium. The hazard of erosion is severe,
and it is the main limitation of this soil.

Most areas of this soil are used for permanent hay,
unimproved pasture, native woodland, or wildlife habi-
tat. Management practices such as erosion control and
use of green manure crops and barnyard manure are
necessary for dependable crop production. This soil is
poorly suited to row crops commonly grown in the
county. Capability unit IVe-2; woodland suitability
subclass 2r.

EmE—Emmet sandy loam, 20 to 35 percent slopes.
This steep and very steep soil is on glacial till ridges.
Most areas are elongated in shape and are 5 to 40 acres
in size,
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Figure 3.—Typical area of Emmet soils. In the background, contour strips have been established to control erosion.

This soil has a profile similar to the one described as
representative of the series, but it has a thinner sur-
face layer. This soil is more susceptible to erosion and
is more droughty than gently sloping, sloping, and
moderately steep Emmet sandy loams. This soil is too
steep for use of tractor-drawn implements.

Included with this soil in mapping are small areas
of Omena soils. Also included are small areas of soils
that have a loamy surface layer and some areas of soils
that have slopes of more than 35 percent.

Runoff is rapid. The hazard of erosion is very severe,
and it is the main limitation of this soil.

This soil is used for unimproved pasture, native
woodland, or wildlife habitat. Management practices
such as erosion control and use of green manure crops
and barnyard manure are necessary for dependable
crop production. This soil is generally unsuited to crops
commonly grown in the county. Capability unit VIe-2;
woodland suitability subclass 2r.

Fabius series

The Fabius series consists of somewhat poorly
drained, nearly level soils on outwash plains. The na-
tive vegetation is American elm, white oak, and red-
osier dogwood.

In a representative profile the surface layer is very
dark gray silt loam about 5 inches thick. The subsur-
face layer is mottled, brown loam about 2 inches thick.
The subsoil is about 12 inches thick and is mottled; it

is dark yellowish brown, friable sandy clay loam in the
upper part and dark brown, friable heavy sandy loam
in the lower part. The substratum, to a depth of about
60 inches, is brown gravelly sand.

The available water capacity is low. Permeability is
moderate in the subsoil and rapid in the substratum.
These soils are seasonally saturated at a depth of 1.5
to 2.0 feet unless they are drained. If the soils are not
drained, the depth of the root zone is limited by the
water table. Natural fertility is medium, and the
organic-matter content of the surface layer is moderate.

If drained, most areas of these soils are used for pas-
ture or for general farm crops commonly grown in the
county. Undrained areas provide good wetland wildlife
habitat. A few areas are used for unimproved pasture.

Representative profile of Fabius silt loam in an un-
cultivated area, 80 feet west and 90 feet north of the
sougleast corner of the SW1j sec. 33, T. 28 N,, R.
25 E.:

A1—0 to 5 inches; very dark gray (10YR 3/1)
silt loam; moderate medium granular
structure; very friable; many roots;
neutral; clear smooth boundary.

A2—5 to 7 inches; brown (10YR 4/3) loam; com-
mon fine prominent yellowish brown
(10YR 5/6) and common fine faint gray-
ish brown (10YR 5/2) mottles; weak
coarse granular structure; very friable;
many roots; many earthworm casts; neu-
tral; clear irregular boundary.
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B21t—17 to 15 inches ; dark yellowish brown (10YR
3/4) sandy clay loam; common fine dis-
tinet yellowish brown (10YR 5/6) and
many medium distinct grayish brown
(10YR 5/2) mottles; weak medium sub-
angular blocky structure; friable; many
roots to 9 inches; few thin clay films on
ped faces and in pores; neutral; clear
irregular boundary.

B22t—15 to 19 inches; dark brown (10YR 3/3)
heavy sandy loam; many medium prom-
inent yellowish brown (10YR 5/6) and
many medium distinet grayish brown
(10YR 5/2) mottles; weak medium sub-
angular blocky structure; friable; brown-
ish yellow (10YR 6/6)
dolomite fragments present; few thin
clay films on ped faces and in pores;
mildly alkaline; clear wavy boundary.

IIC—19 to 60 inches; brown (7.5YR 5/4) gravelly
sand; variegated colors throughout;
single grained; loose; strongly efferves-
cent; moderately alkaline.

The solum is 10 to 24 inches thick. It is commonly
neutral but ranges from medium acid to mildly alka-
line in some pedons. The depth to mottling is 5 to 12
inches. In cultivated areas, the Ap horizon is very dark
grayish brown, very dark gray, or very dark brown
and is 7 or more inches thick. The B horizon is sandy
loam or sandy clay loam. The C horizon consists of
strata of poorly sorted to well sorted, calcareous sand
and gravel. It has more than 35 percent coarse frag-
ments, by volume,

In Door County these soils have colors that are lower
in value in the B horizon and are a few degrees cooler
than the defined range for the series, These differences
do not alter their usefulness and behavior.

Fabius soils are near the well drained Kiva soils.
They have more clay in the B horizon than Kiva soils.

Fa—Fabius silt loam. This nearly level soil is on out-
wash plains. Slopes are 0 to 2 percent. Most areas are
irregular in shape and are 5 to 50 acres in size.

Included with this soil in mapping are small areas
of Casco and Kiva soils. Also included are a few small
areas of Fabius soils that have a loam or gravelly loam
surface layer.

Runoff is slow. The hazard of erosion is slight. Wet-
ness is the main limitation of this soil. This soil receives
runoff from adjoining areas and is likely to be ponded
during wet seasons and after heavy rains. Surface
drainage removes excess surface water rapidly. Deep
ditches provide internal drainage.

If drained, this soil is suited to corn, small grain,
legumes such as red clover, and pasture. Undrained
areas are used for unimproved pasture. Undrained
areas provide good wetland wildlife habitat. Capabil-
ity unit IIIw-5; woodland suitability subclass 3o.

Fluvaquents

Fu—TFluvaquents. The Fluvaquents consist of soils
that formed in light and dark colored sediment that
was deposited by streams on flood plains and the
bottoms of narrow valleys. Slopes are 0 to 2 percent.
These soils are subject to frequent flooding and to depo-

weathered

sition of fresh sediment when floodwaters recede. The
sediment is stratified in most places and ranges from
gravelly sand to clay loam.

These soils are generally poorly drained, but in some
places are small areas of well drained to somewhat
poorly drained soils. Some small areas at slightly
higher elevations are subject to periodic flooding.

Fluvaquents are better suited to woodland, wildlife
habitat, and limited pasture than to most other uses.
Because of the flooding hazard, they are poorly suited
to crops. Capability unit Vw-14; woodland suitability
subclass 4w. )

Gravel pits

Gp—Gravel pits. Gravel pits are those areas where
sand and gravel have been removed to a depth of sev-
eral feet for use in highway construction and other
engineering projects. Areas are 2 to 80 acres in size
and are within or near areas of Alpena, Casco, and
Kiva soils.

Gravel pits are scattered throughout the county, and
many are still in use. They are better suited to recrea-
tional uses or to wildlife habitat than to most other
uses. Not placed in a capability unit or a woodland
suitability subclass.

Kewaunee series

The Kewaunee series consists of well drained and
moderately well drained, nearly level to moderately
steep soils on glacial till plains. The native vegetation
is mostly red oak and sugar maple.

In a representative profile the surface layer is dark
yvellowish brown silt loam about 8 inches thick. The
subsurface layer is brown silt loam about 4 inches
thick. The subsoil is about 16 inches thick; it is red-
dish brown and yellowish brown, firm heavy clay loam
in the upper part and reddish brown, very firm silty
clay in the lower part. The substratum is reddish
brown, very firm silty clay to a depth of about 60
inches.

The available water capacity is moderate, and per-
meability is moderately slow. Some areas of these soils
are seasonally ponded for short periods. The depth of
the root zone is more than 6 feet. Natural fertility is
high, and the organic-matter content of the surface
layer is moderate.

Most nearly level, gently sloping, and sloping areas
of these soils are used for all farm crops commonly
grown in the county. Most moderately steep areas are
used for hay, pasture, or woodland.

Representative profile of Kewaunee silt loam, 2 to 6
percent slopes, in a cultivated field, 540 feet east and
480 feet north of the southwest corner of the SE14
sec. 32, T.26 N.,, R. 28 E.:

Ap—0 to 8 inches; dark yellowish brown (10YR
3/4) silt loam; light brownish gray
(10YR 6/2) dry; moderate fine subangu-
lar blocky structure; friable ; many roots;
neutral ; abrupt smooth boundary.

A2—8 to 12 inches; brown (7.5YR 5/4) silt loam ;
moderate medium subangular blocky
structure; friable; many roots; neutral;
clear irregular boundary.
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B1—12 to 16 inches; reddish brown (5YR 4/4)
and yellowish brown (7.5YR 5/4) heavy
clay loam; moderate medium subangular
blocky structure; firm; clean sand grains
on ped faces; common roots; slightly
acid; clear irregular boundary.

B2t—16 to 25 inches; reddish brown (5YR 4/4)
silty clay; moderate medium angular and
subangular blocky structure; very firm;
thin patchy clay films on ped faces; com-
mon roots; slightly acid; clear wavy
boundary. _

B3—25 to 28 inches; reddish brown (2.5YR 4/4)
silty clay; moderate medium subangular
blocky structure; very firm; common
roots; neutral; clear wavy boundary.

C—28 to 60 inches; reddish brown (5YR 4/4)
silty clay; moderate medium subangular
blocky structure; very firm; strongly ef-
fervescent; mildly alkaline,

The solum is commonly slightly acid to neutral but
ranges from medium acid to mildly alkaline in some
pedons. The C horizon is commonly mildly alkaline but
ranges to moderately alkaline in some places. The Ap
horizon is very dark grayish brown, dark grayish
brown, dark yellowish brown, or brown. The A2 hori-
zon is dark grayish brown, brown, or yellowish brown.
The B horizon is reddish brown, yellowish red, or red.
It is commonly clay or silty clay but ranges to heavy
clay loam or silty clay loam in some pedons. The C
horizon is similar in color to the B horizon. It is com-
monly silty clay or clay but ranges to silty clay loam.
Content of coarse fragments is less than 10 percent,
by volume,

In Door County, the annual temperature of these
soils is a few degrees cooler than the defined range for
the series, but this difference does not alter their use-
fulness and behavior.

Kewaunee soils are near Kolberg, Manawa, Manistee,
and Poygan soils. They are better drained than the
somewhat poorly drained Manawa soils and the poorly
drained Poygan soils. Kewaunee soils do not have the
dolomite bedrock that underlies Kolberg soils at a depth
of 20 to 40 inches, and they do not have the sandy A
and B horizons of Manistee soils.

KhA—Kewaunee silt loam, 0 to 2 percent slopes.
This nearly level soil is on glacial tiﬁ plains. Most
areas are irregular in shape and are 10 to 100 acres
in size.

This soil has a profile similar to the one described
as representative of the series, but it has a thicker
surface layer. This soil also is less susceptible to ero-
sion than the representative soil.

Included with this soil in mapping are small areas of
Kolberg and Manawa soils. Also included are small
areas of gently sloping and sloping Kewaunee silt loam
and small areas of soils in which dolomite bedrock is at
a depth of 40 to 60 inches.

Runoff is slow. The hazard of erosion is slight. The
hazard of brief ponding during wet periods is the main
limitation of this soil. Because the subsoil is clayey,
rainwater does not readily enter this soil and the sur-
face layer becomes saturated. This soil has poor tilth
where the surface layer has been removed. It dries

slowly in spring and is likely to be ponded after heavy

rains. Surface or subsurface drainage is used to re-
move excess water rapidly.

Most areas of this soil are used for corn, small grain,
legumes, and pasture. Truck crops are also grown.
Management practices such as the use of green manure
crops and barnyard manure are necessary for sustained
crop yields. If properly managed, this soil is well suited
to all crops commonly grown in the county. Capability
unit ITs-8; woodland suitability subclass 2c.

KhB—Kewaunee silt loam, 2 to 6 percent slopes.
This gently sloping soil is on glacial till plains. Most
areas are irregular in shape and are 10 to 200 acres in
size. This soil has the profile deseribed as representa-
tive of the series.

Included with this soil in mapping are small areas of
Kolberg, Manawa, and Omro soils. Also included are
areas of nearly level and sloping Kewaunee silt loams;
small areas of soils in which dolomite bedrock or loamy
material are at a depth of 40 to 60 inches; and areas
of gently sloping, eroded Kewaunee silt loam that has
a reddish surface layer when plowed.

Runoff is medium. The hazard of erosion is moderate,
and it is the main limitation of this soil. Good tilth is
more difficult to maintain on eroded areas.

Most areas of this soil are used for corn, small grain,
legumes, and pasture. Truck crops are also grown.
Management practices such as erosion control and the
use of green manure crops and barnyard manure are
necessary for sustained crop yields. If properly man-
aged, this soil is well suited to all crops commonly
grown in the county. Capability unit IIe-6; woodland
suitability subclass 2¢c.

KhC2—Kewaunee silt loam, 6 to 12 percent slopes,
eroded. This sloping soil is on glacial till plains. Most
areas are irregular in shape and are 5 to 100 acres in
size.

This soil has a profile similar to the one described as
representative of the series, but it has a thinner,
browner, less friable surface layer and a thinner sub-
soil. This soil is more susceptible to erosion, and good
tilth is more difficult to maintain on this soil. Crop
yields generally are lower than on the nearly level
and gently sloping Kewaunee silt loams.

Included with this soil in mapping are small areas
of Kolberg soils. Also included are small areas of gently
sloping Kewaunee silt loam and small areas of soils
that have a loamy substratum or dolomite bedrock at a
depth of 40 to 60 inches.

Runoff is medium. The hazard of erosion is moder-
ate, and it is the main limitation of this soil.

Most areas of this soil are used for corn, small grain,
legumes, and pasture. Management practices such as
erosion control measures and the use of green manure
crops and barnyard manure are necessary for sustained
crop yields. If properly managed, this soil is moder-
ately well suited to all crops commonly grown in the
county. Capability unit IIle-6; woodland suitability
subclass 2c.

KkD3—Kewaunee soils, 12 to 20 percent slopes,
severely eroded. These moderately steep soils are on
glacial till plains. Most areas are irregular in shape
and are 5 to 35 acres in size.

These soils have a profile similar to the one described
as representative of the series, but the surface layer
is reddish brown silt loam, loam, or clay loam and the
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surface layer and subsoil are thinner. These soils are
more susceptible to erosion, and good tilth is more diffi-
cult to maintain on these soils than on the less steeply
sloping Kewaunee soils. They are too steep for the use
of most farm implements.

Included with this soil in mapping are small areas
of sloping Kewaunee soils. Also included are small
areas of soils that have slopes of more than 20 per-
cent.

Runoff is rapid. The hazard of erosion is severe, and
it is the main limitation of this soil.

Most areas of this soil are used for permanent hay
or unimproved pasture. Management practices that
maintain organic-matter content and good tilth, that
reduce runoff, and that control erosion are needed.
This soil is generally unsuited to row crops commonly
grown in the county. Capability unit VIe-6; woodland
suitability subclass 2c.

Kiva series

The Kiva series consists of well drained, gently slop-
ing and sloping soils on outwash plains and old beach
ridges. The native vegetation is sugar maple, aspen,
and some northern white-cedar. )

In a representative profile the surface layer is black
sandy loam about 3 inches thick. The subsurface layer
is brown sandy loam about 2 inches thick. The subsoil
is about 13 inches thick; it is dark brown, very friable
sandy loam in the upper part and reddish brown, very
friable sandy loam in the lower part. The substratum
is brown, stratified, loose sand and gravel to a depth of
about 60 inches. o

The available water capacity is low. Permeability is
moderate in the subsoil and very rapid in the substra-
tum. These soils are seasonally saturated for short
periods at a depth of more than 6 feet. The depth of the
root zone is limited by the sand and gravel substratum.
Natural fertility and the organic-matter content of the
surface layer are low.

Most areas of these soils are used for hay, pasture,
woodland, or wildlife habitat. They also are an excel-
lent source of sand and gravel.

Representative profile of Kiva sandy loam, 2 to 6
percent slopes, in a wooded area, 300 feet west and
120 feet north of the southeast corner of the SW1j
sec. 14, T.32 N, R. 28 E.: )

01—1 inch to 0; primarily undecomposed organic
material consisting of leaves, grass, and
roots.

A1—0 to 8 inches; black (10YR 2/1) sandy loam;
moderate medium granular structure;
very friable; many roots; neutral; clear
wavy boundary.

A23 to 5 inches; brown (7.5YR 5/2) sandy
loam; weak medium granular structure;
very friable ; many roots; neutral ; abrupt
wavy boundary.

B21ir—b5 to 18 inches; dark brown (7.5YR 4/4)
sandy loam; weak fine subangular blocky
structure; very friable; many roots; neu-
tral; clear wavy boundary.

B22ir—13 to 18 inches; reddish brown (5YR 4/4)

sandy loam; weak fine subangular blocky
structure; very friable; common roots;
mildly alkaline; clear wavy boundary.

IIC1—18 to 26 inches; brown (7.5YR 4/4) strati-
filed sand and gravel; single grained;
loose; few roots; slightly effervescent;
mildly alkaline; clear wavy boundary.

IIC2—26 to 60 inches; brown (7.5YR 5/4) strati-
fied sand and gravel; single grained;
%c_)ose; slightly effervescent; mildly alka-
ine.

The solum is 10 to 24 inches thick. It is commonly
neutral to mildly alkaline but ranges to slightly acid in
some pedons. The Al horizon is very dark brown, very
dark grayish brown, or black sandy loam or gravelly
loam. The A2 horizon is brown or pale brown. The B
horizon is dark brown or reddish brown sandy loam
or loam. The C horizon consists of poorly sorted to well
sorted sand and gravel.

Kiva soils are near Alpena, Casco, and Fabius soils.
They differ from Alpena soils in that they have a
thicker solum. Kiva soils have less clay in the B hori-
zon than Casco and Fabius soils, and they are better
drained than Fabius soils.

KmB—Kiva sandy loam, 2 to 6 percent slopes. This
gently sloping soil is on outwash plains and low beach
ridges. Most areas are elongated or irregular in shape
and are 5 to 100 acres in size. This soil has the profile
described as representative of the series.

Included with this soil in mapping are small areas
of Alpena soils. Also included are small areas of Kiva
sandy loam, 6 to 12 percent slopes, and areas of soils in
which dolomite bedrock is at a depth of 40 to 60 inches.

Runoff is slow. The hazard of erosion is moderate.
Droughtiness is the main limitation.

Most areas of this soil are used for permanent pas-
ture, native woodland, or wildlife habitat. Management
is needed that regularly supplies organic matter and
conserves moisture. Because of the low available water
capacity, this soil is generally unsuited to crops com-
monly grown in the county. Gravel pits are common on
this soil. Capability unit VIs-5; woodland suitability
subclass 2s.

KmC—Kiva sandy loam, 6 to 12 percent slopes. This
sloping soil is on old beach ridges. Most areas are elon-
gated in shape and are 5 to 100 acres in size.

This soil has a profile similar to the one described as
representative of the series, but it has a thinner surface
layer. This soil also is more susceptible to erosion and
is more droughty.

Included with this soil in mapping are small areas
of Alpena soils. Also included are small areas of Kiva
sandy loam, 2 to 6 percent slopes, and areas of soils in
which dolomite bedrock is at a depth of 40 to 60 inches.

Runoff is medium. The hazard of erosion is moder-
ate. Droughtiness is the main limitation of this soil.

Most areas of this soil are used for permanent pas-
ture, native woodland, or wildlife habitat. Management
is needed that regularly supplies organic matter and
conserves moisture. Because of the low available wa-
ter capacity, this soil is generally unsuited to crops
commonly grown in the county. Gravel pits are common
on this soil. Capability unit VIs-5; woodland suitabil-
ity subclass 2s.
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Kolberg series

The Kolberg series consists of well drained, nearly
level to sloping soils on glacial till plains with underly-
ing dolomite bedrock at a depth of 20 to 40 inches. The
native vegetation is mostly red oak and sugar maple.

In a representative profile the surface layer is very
dark grayish brown silt loam about 7 inches thick. The
subsurface layer, about 2 inches thick, is a mixture of
brown silt loam and reddish brown clay loam. The sub-
soil is about 24 inches thick; the upper part is a mix-
ture of reddish brown, firm clay loam and brown silt
loam ; the middle part is reddish brown, firm silty clay;
and the lower part is reddish brown, firm silty clay
loam. The substratum, extending to the underlying
dolomite bedrock, is reddish brown, firm heavy loam.
Dolomite bedrock is at a depth of about 38 inches.

The available water capacity is moderate. Perme-
ability is moderately slow in the subsoil and moderate
in the substratum. Some areas of these soils are season-
ally ponded for short periods. Natural fertility is high,
and the organic-matter content of the surface layer is
moderate.

Most areas of these soils are used for all farm crops
commonly grown in the county.

Representative profile of Kolberg silt loam, 2 to 6
percent slopes, in a cultivated field, 200 feet west and
30 feet south of the northeast corner of the SE14 sec.
35, T.27N.,,R.23 E.:

Ap—0 to 7 inches; very dark grayish brown
(10YR 3/2) silt loam; moderate medium
subangular blocky structure; friable;
many roots; neutral; abrupt smooth
boundary.

A&B—T to 9 inches; brown (10YR 5/3) tongues
(A2) of silt loam, 15 to 25 millimeters
wide, occupy 50 to 70 percent of the hori-
zon; weak medium platy structure; red-
dish brown (5YR 4/4) clay loam (B2);
weak medium subangular blocky strue-
ture; friable; neutral; clear wavy bound-

ary.

B&A—9 to 15 inches; reddish brown (5YR 4/4)
clay loam (B2); moderate medium sub-
angular blocky structure; firm; brown
(7.5YR 4/4) tongues of silt loam (A2),
15 to 25 millimeters wide, penetrate this
horizon and occupy 20 to 40 percent of
it; weak medium platy structure; neu-
tral; clear wavy boundary.

B21t—15 to 22 inches; reddish brown (5YR 4/4)
silty clay; moderate and strong medium
subangular blocky structure; firm; con-
tinuous clay films on ped faces; neutral;
gradual wavy boundary.

B22t—22 to 28 inches; reddish brown (5YR 4/4)
silty clay; moderate medium subangular
blocky structure; firm; continuous clay
films on ped faces; mildly alkaline; clear
wavy boundary.

B3—28 to 33 inches; reddish brown (5YR 4/4)
silty clay loam ; weak medium subangular
blocky structure; firm; mildly alkaline;
abrupt wavy boundary.

IIC—33 to 38 inches; reddish brown (5YR 5/4)
heavy loam ; massive, some weak medium
subangular blocky structure; firm;
slightly effervescent; mildly alkaline;
abrupt smooth boundary.

ITR—38 inches; light gray (10YR 7/2) consoli-
dated dolomite bedrock; shattered in the
upper few inches and fissured to a depth
of 10 feet or more.

Thickness of the solum and depth to underlying dolo-
mite are 20 to 40 inches. The solum is commonly neu-
tral to mildly alkaline. Reaction of the A1 or Ap horizon
ranges to medium acid in some pedons. There are
tongues of A2 horizon material surrounding columnlike
peds of the B horizon or completely surrounding small,
isolated remnants of the B horizon. The Bt horizon
ranges from dark reddish brown to red. It is dom-
inantly clay or silty clay, but it ranges to silty clay
loam or has transitional heavy clay loam horizons in
some places. The C horizon is loamy residuum from
limestone 2 to 10 inches thick. It is commonly loam or
clay loam, but ranges to gravelly loam in some pedons.

Kolberg soils are near Kewaunee, Kolberg Variant,
and Longrie soils. Kolberg soils have dolomite bedrock
at a depth of 20 to 40 inches, whereas Kewaunee soils
have dolomite bedrock at a depth of more than 40
inches and Kolberg Variant soils have it at a depth of
less than 20 inches. Kolberg soils formed in heavier
textured glacial till than Longrie soils.

KoA—Kolberg silt loam, 0 to 2 percent slopes. This
nearly level soil is on glacial till plains that are under-
lain by dolomite bedrock. Most areas are irregular in
shape and are 10 to 100 acres in size.

This soil has a profile similar to the one described as
representative of the series, but it has a thicker surface
layer. This soil also is less susceptible to erosion.

Included with this soil in mapping are small areas of
Kewaunee, Manawa, and Kolberg Variant soils. Also
included are small areas of gently sloping Kolberg silt
loam and areas of soils in which dolomite bedrock is at
a depth of 40 to 60 inches.

Runoff is slow. The hazard of erosion is slight. Brief
ponding during wet periods and after rains is the main
limitation of this soil. Rainwater does not readily enter
the clayey subsoil, and the surface layer becomes satu-
rated. Surface drainage is used to remove water
rapidly.

Most areas of this soil are used for corn, small grain,
legumes, and pasture. Truck crops are also grown.
Management practices such as a good fertilization pro-
gram and use of green manure crops are necessary for
sustained crop yields. If properly managed, this soil is
well suited to all crops commonly grown in the county.
Capability unit ITIs-2; woodland suitability subclass 2c.

KoB—Kaolberg silt loam, 2 to 6 percent slopes. This
gently sloping soil is on glacial till plains that are
underlain by dolomite bedrock. Most areas are ir-
regular in shape and are 5 to 100 acres in size. This
soil has the profile described as representative of the
series,

Included with this soil in mapping are small areas
of Kewaunee and Kolberg Variant soils. Also included
are small areas of nearly level and sloping Kolberg silt
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loam and areas of soils in which dolomite bedrock is at
a depth of 40 to 60 inches.

Runoff is medium. The hazard of erosion is moderate,
and it is the main limitation of this soil.

Most areas of this soil are used for corn, small grain,
legumes, and pasture. Truck crops are also grown.
Management practices such as erosion control, a good
fertilization program, and the use of green manure
crops are necessary for sustained crop yields. If prop-
erly managed, this soil is well suited to all crops com-
monly grown in the county. Capability unit ITe-2;
woodland suitability subclass 2c.

KoC2—Kolberg silt loam, 6 to 12 percent slopes,
eroded. This sloping soil is on glacial plains that are
underlain by dolomite bedrock. Most areas are irregular
in shape and are 5 to 50 acres in size.

This soil has a profile similar to the one described as
representative of the series, but it has a thinner,
browner, and less friable surface layer and a thinner
subsoil. This soil also is more susceptible to erosion,
and good tilth is more difficult to maintain on this soil.
Crop yields generally are lower than on the nearly
level or gently sloping Kolberg soils.

Included with this soil in mapping are small areas of
Kewaunee and Kolberg Variant soils. Also included are
small areas of gently sloping Kolberg silt loam, areas
of soils in which dolomite bedrock is at a depth of 40 to
60 inches, and a few areas where bedrock is exposed at
the surface.

Runoff is medium. The hazard of erosion is moder-
ate, and it is the main limitation of this soil.

Most areas of this soil are used for corn, small
grain, legumes, and pasture. Management practices
such as erosion control, a good fertilization program,
and the use of green manure crops are necessary to sus-
tain crop yields. If properly managed, this soil is mod-
erately well suited to all crops commonly grown in the
county. Capability unit IITe-2; woodland suitability
subclass 2c.

Kolberg Variant

The Kolberg Variant consists of well drained, nearly
level to sloping soils on glacial till plains where the
underlying dolomite bedrock is at a depth of 12 to 24
inches. The native vegetation is mostly red oak and
sugar maple.

In a representative profile the surface layer is very
dark grayish brown loam about 8 inches thick. The
subsoil is about 10 inches thick. It is dark brown, fri-
able loam in the upper part; dark yellowish brown and
dark grayish brown, firm clay loam in the middle part;
and reddish brown and dark reddish brown, firm clay
loam in the lower part. Dolomite bedrock is at a depth
of about 18 inches.

The available water capacity is low, and permeabil-
ity is moderately slow. These soils are seasonally satu-
rated at a depth of 6 feet or more. The depth of the root
zone is limited by the dolomite. Natural fertility is
medium, and the organic-matter content of the surface
layer is moderate.

Most areas of these soils are used for all farm crops
commonly grown in the county.

Representative profile of Kolberg Variant loam, 1 to
6 percent slopes, in a cultivated field, 700 feet south

and 30 feet east of the northwest corner of sec. 29, T.
26 N, R.24 E.:

Ap—O0 to 8 inches; very dark grayish brown
(10YR 3/2) loam; weak medium suban-
gular blocky structure; friable; many

) roots; neutral; abrupt smooth boundary.

Bir—8 to 10 inches; dark brown (10YR 4/3)
loam; moderate medium subangular
blocky structure; friable; many roots;
neutral ; abrupt wavy boundary.

B&A—10 to 14 inches; dark yellowish brown
(10YR 3/4) and dark grayish brown
(10YR 4/2) clay loam ; moderate medium
subangular blocky structure; firm; albic
tongues make up 20 to 40 percent of the
horizon ; common roots ; neutral ; clear ir-
regular boundary.

B2t—14 to 16 inches; reddish brown (5YR 4/4)
heavy clay loam; weak medium angular
blocky structure; firm; common roots;
neutral ; abrupt wavy boundary.

B3—16 to 18 inches; dark reddish brown (5YR
3/4) clay loam; moderate medium an-
gular blocky structure; firm; common

_ roots; neutral; abrupt wavy boundary.

R—18 inches; light gray (10YR 7/2) consolidated
dolomite bedrock.

The solum is neutral to mildly alkaline. The depth to
bedrock is 12 to 24 inches. The B2t horizon is dark
reddish brown, reddish brown, or red. The Bt horizon
is commonly clay loam but ranges to silty clay loam or
silty clay.

Kolberg Variant soils are associated with Kolberg
and Summerville soils. They have a thinner solum over
dolomite bedrock than Kolberg soils and a finer tex-
tured subsoil than the typical Summerville soils.

KvB—Kolberg Variant loam, 1 to 6 percent slopes.
This nearly level and gently sloping soil is on glacial
till plains that are underlain by dolomite bedrock. Most
areas are irregular in shape and are 5 to 200 acres in
size. This soil has the profile described as representative
of the series.

Included with this soil in mapping are small areas of
Kolberg, Namur, and Summerville soils. Also included
are small areas of sloping Kolberg Variant loam and
areas whe;‘e dolomite bedrock crops out.

Runoff is medium. The hazard of erosion is slight,
and it is the main limitation of this soil.

Most areas of this soil are used for corn, small grain,
legumes, and pasture. Management practices such as
control of water erosion and the use of green manure
crops and barnyard manure are necessary to sustain
crop yields. If properly managed, this soil is moder-
ately well suited to all crops commonly grown in the
cgunty. Some areas remain in native woodland. Capa-
bility unit IITe-3; woodland suitability subclass 3d.

KvC2—Kaolberg Variant loam, 6 to 12 percent slopes,
eroded. This sloping soil is on glacial till plains that are
undgrlain by dolomite bedrock. Most areas are irregu-
lar in shape and are 5 to 100 acres in size.

This soil has a profile similar to the one described as
representative of the variant, but it has a thinner sur-
fape layer. This soil has more surface stones and dolo-
mite bedrock exposures. In some places, the upper part
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of the subsoil has been incorporated into the plow layer
by tillage.

Included with this soil in mapping are small areas
of Kolberg, Namur, and Summerville soils, Also in-
cluded are small areas of gently sloping Kolberg Vari-
ant loam.

Runoff is medium. The hazard of erosion is moder-
ate, and it is the main limitation of this soil.

Most areas of this soil are used for corn, small grain,
legumes, and pasture. Some areas are in unimproved
pasture and native woodland. Management is needed to
maintain organic-matter content and good tilth, to re-
duce runoff, and to control erosion. Even if managed
well, this soil is poorly suited to row crops. Capability
unit IVe-3; woodland suitability subclass 3d.

Longrie series

The Longrie series consists of well drained, nearly
level to sloping soils on glacial till plains where the
underlying dolomite bedrock is at a depth of 20 to 40
inches. The native vegetation is red oak, sugar maple,
and white birch.

In a representative profile the surface layer is black
loam 3 inches thick. The subsurface layer is dark gray-
ish brown sandy loam about 2 inches thick. The subsoil
is about 18 inches thick. It is dark brown, friable sandy
loam in the upper part; reddish brown, friable sandy
loam in the middle part; and brown, friable loam in the
lower part. The substratum is brown, very friable fine
sandy loam about 7 inches thick, Dolomite bedrock is at
a depth of about 30 inches.

The available water capacity is low, and permeabil-
ity is moderate. These soils are seasonally saturated
at a depth of 6 feet or more. The depth of the root zone
is limited by the bedrock. Natural fertility is medium,
and the organic-matter content of the surface layer is
moderate.

Most areas of these soils are used for all farm crops
commonly grown in the county.

Representative profile of Longrie loam, 2 to 6 per-
cent slopes, in a wooded area, 260 feet west and 40 feet
-south of the center of sec. 29, T. 29 N, R. 26 E.:

A1—0 to 3 inches; black (10YR 2/1) loam; mod-
erate medium granular structure; fri-
able; many roots; neutral; abrupt wavy
boundary.

A2_3 to 5 inches; dark grayish brown (10YR
4/2) sandy loam; weak medium granular
structure; friable; many roots; slightly
acid; abrupt smooth boundary.

B21lir—5 to 8 inches; dark brown (7.5YR 4/4)
sandy loam; weak medium subangular
blocky and weak medium granular struc-
ture; friable; many roots; medium acid;
abrupt wavy boundary.

B22ir—8 to 14 inches; reddish brown (5YR 4/4)
sandy loam; moderate medium subangu-
lar blocky structure; friable; common
roots; thin patchy clay film in pores; neu-
tral; clear wavy boundary.

B3—14 to 23 inches; brown (7.5YR 4/4) light
loam; moderate medium subangular
blocky structure; friable; common roots;
neutral; clear wavy boundary.

C—28 to 30 inches; brown (10YR 5/3) fine sandy
loam; weak medium granular structure;
very friable; slightly effervescent; mildly
alkaline.

R—30 inches; light gray (10YR 7/2) consolidated
bedrock.

The solum is medium acid to neutral. Depth to dolo-
mite bedrock is 20 to 40 inches. In some areas, the solum
contains as much as 12 percent coarse fragments of
gravelly, cobbly, flaggy, and stony sizes throughout.
The Al horizon is black, very dark brown, or very dark
gray. In cultivated areas, the Ap horizon is very dark
gray, dark brown, or very dark brown. The A2 horizon
is sandy loam or loam. The Bir horizon is brown or
dark brown and is sandy loam or loam. The B3 horizon
is predominantly reddish brown, brown, or dark brown.
It is commonly loam but ranges to sandy loam or fine
sandy loam. The C horizon is brown, light yellowish
brown, or light brown sandy loam, loam, or fine sandy
loam. It is dominantly mildly alkaline but ranges to
moderately alkaline in places.

Longrie soils are near Bonduel, Duel, Emmet, Kol-
berg, and Summerville soils. They are better drained
than Bonduel soils and have less sand than Duel soils.
Longrie soils are underlain by dolomite bedrock at a
depth of 20 to 40 inches, whereas Summerville soils
have bedrock at a depth of 10 to 20 inches, and Emmet
soils generally have dolomite bedrock at a depth of more
than 5 feet. Longrie soils have more sand throughout
the profile than Kolberg soils.

LoA—Longrie loam, 0 to 2 percent slopes. This
nearly level soil is on glacial till plains that are under-
lain by dolomite bedrock. Most areas are irregular in
shape and are 5 to 200 acres in size.

This soil has a profile similar to the one described as
representative of the series, but it has a thicker surface
layer. This soil also is less susceptible to erosion.

Included with this soil in mapping are small areas of
Kolberg Variant and Summerville soils. Also included
are small areas of gently sloping Longrie loam and
areas of soils in which dolomite bedrock is at a depth
of 40 to 60 inches. Bedrock is exposed at the surface in
some areas of this soil.

Runoff is slow. The hazard of erosion is slight.
Droughtiness is the main limitation of this soil.

Most areas of this soil are used for corn, small grain,
legumes, and pasture. Some areas remain in native
woodland. Management practices such as the use of
green manure crops and barnyard manure are neces-
sary to sustain crop yields. If properly managed, this
soil is well suited to most crops commonly grown in the
county. Capability unit IIs—1; woodland suitability sub-
class 20.

LoB—Longrie loam, 2 to 6 percent slopes. This
gently sloping soil is on glacial till plains that are
underlain by dolomite bedrock. Most areas are irregular
in shape and are 5 to 400 acres in size, This soil has the
profile described as representative of the series.

Included with this soil in mapping are small areas
of Kolberg Variant and Summerville soils. Also included
are small areas of nearly level and sloping Longrie
loams. In a few areas, dolomite bedrock is at a depth of
40 to 60 inches or is exposed at the surface.

Runoff is medium. The hazard of erosion is moderate,
and it is the main limitation of this soil.
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Most areas of this soil are used for corn, small grain,
legumes, and pasture. Some areas remain in native
woodland. Management practices such as erosion con-
trol and use of green manure crops and barnyard
manure are necessary to sustain crop yields. If prop-
erly managed, this soil is well suited to most crops
commonly grown in the county. Capability unit Ile-2;
woodland suitability subclass 2o.

LoC—Longrie loam, 6 to 12 percent slopes. This
sloping soil is on glacial till plains that are underlain by
dolomite bedrock. Most areas are irregular in shape and
are 5 to 400 acres in size.

This soil has a profile similar to the one described as
representative of the series, but it has a thinner sur-
face layer. This soil is more susceptible to erosion, is
somewhat droughty, and generally produces lower
yields than the representative soil.

Included with this soil in mapping are small areas of
Emmet and Summerville soils. Also included are small
areas of gently sloping Longrie soils. Dolomite bedrock
is exposed at the surface in a few areas of this soil.

Runoff is rapid. The hazard of erosion is moderate,
and it is the main limitation of this soil.

Most areas of this soil are used for corn, small
grain, legumes, and pasture. Some areas remain in
native woodland. Management practices such as erosion
control and use of green manure crops and barnyard
manure are necessary to sustain crop yields. If prop-
erly managed, this soil is moderately well suited to
most crops commonly grown in the county. Capability
unit ITIe-2; woodland suitability subelass 20.

Manawa series

The Manawa series consists of somewhat poorly
drained, nearly level and gently sloping soils in water-
ways and shallow depressions on glacial till plains. The
native vegetation is American elm, white ash, and
willow.

In a representative profile the surface layer is very
dark brown silt loam about 8 inches thick. The subsur-
face layer is mottled, brown silty clay loam about 4
inches thick. The subsoil is mottled, reddish brown,
very firm silty clay 16 inches thick. The substratum is
reddish brown, firm silty clay to a depth of about 60
inches.

The available water capacity is moderate and per-
meability is slow. In undrained areas these soils have a
seasonal high water table at a depth of 1 to 3 feet. In
undrained areas, the depth of the root zone is limited
by the water table. Natural fertility is high, and the
organic-matter-content of the surface layer is moderate.

If drained, most areas of these soils are used for
. pasture or for general farm crops commonly grown in
the county. Undrained areas provide good wetland
wildlife habitat. Some areas are used for unimproved
pasture.

Representative profile of Manawa silt loam, 0 to 3
percent slopes, in an uncultivated area, 1,310 feet south
and 800 feet west of the northeast corner of sec. 10, T.
26 N, R. 23 E.:

A1—0 to 8 inches; very dark brown (10YR 2/2)
silt loam; weak medium subangular
blocky structure; friable; many roots;
neutral; clear wavy boundary.

A2—8 to 12 inches; brown (10YR 5/3) silty clay

loam ; many coarse faint brown (7.5YR
4/4) mottles ; moderate medium subangu-
lar blocky structure; firm; many roots;
few small weathered yellowish brown
(10YR 5/6) dolomite fragments; mildly
alkaline; abrupt wavy boundary.

1IB21t—12 to 16 inches; reddish brown (5YR
4/4) silty clay; common fine prominent
yellowish red (5YR 5/8) and common
fine distinct pinkish gray (7.5YR 6/2)
mottles; strong medium subangular
blocky structure; very firm; thin patchy
clay films on ped faces; many roots;
mildly alkaline; clear smooth boundary.

1IB22t—16 to 21 inches; reddish brown (5YR
4/4) silty clay; common medium distinet
yellowish red (5YR 5/6) and few fine
distinct pinkish gray (7.5YR 6/2) mot-
tles; moderate medium subangular blocky
structure; very firm; thick patchy clay
films on ped faces; mildly alkaline; clear
wavy boundary.

1IB23t—21 to 28 inches; reddish brown (5YR
4/4) silty clay; common medium prom-
inent yellowish red (5YR 5/8) and com-
mon medium faint brown (7.5YR 5/4)
mottles; moderate medium subangular
blocky structure; very firm; mildly alka-
line; clear wavy boundary.

IIC—28 to 60 inches; reddish brown (5YR 4/4)
silty clay; weak medium subangular
blocky structure; firm; strongly efferves-
cent; moderately alkaline.

The solum is 20 to 36 inches thick. It is generally
neutral or mildly alkaline but ranges to slightly acid or
moderately alkaline in some pedons. The Bt horizon is
generally silty clay or clay but in some places it ranges
to silty clay loam. It is typically reddish brown. The C
horizon is typically silty clay, but ranges to silty clay
loam or clay. Content of coarse fragments ranges from
0 to 10 percent, by volume.

In Door County, the annual temperature of these
soils is a few degrees cooler than the defined range for
the series, but this difference does not alter their use-
fulness or behavior.

Manawa soils are near Kewaunee and Poygan soils.
They are wetter than Kewaunee soils and not so wet
as Poygan soils.

McA—Manawa silt loam, 0 to 3 percent slopes. This
nearly level and gently sloping soil is in waterways
and shallow depressions on glacial till plains. Most
areas are elongated or irregular in shape and are 8 to
50 acres in size.

Included with this soil in mapping are small areas
of Kewaunee and Poygan soils. Also included are very
1small areas of soils that have a sandy loam surface
ayer.

Runoff is slow. The hazard of erosion is slight. Wet-
ness is the main limitation of this soil. This soil re-
ceives runoff from adjoining areas and is likely to be
ponded for brief periods during wet seasons and after
heayy rains. Surface drainage removes excess water
rapidly. Deep ditches and field tiles provide internal
drainage.

If drained, this soil is suited to corn, small grain,
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legumes such as red clover, and pasture. Some truck
crops are also grown. Undrained areas are used for
unimproved pasture, but are better suited to wetland
wildlife habitat than to most other uses. Capability
unit IIw-2; woodland suitability subclass 2o.

Manistee series

The Manistee series consists of well drained and
moderately well drained, gently sloping soils on sandy
outwash plains and ridges. The native vegetation is
mainly sugar maple and red oak.

In a representative profile the surface layer is very
dark grayish brown loamy sand about 8 inches thick.
The subsurface layer is grayish brown sand about 2
inches thick. The subsoil is about 28 inches thick; it is
reddish brown and dark brown, loose sand in the upper
part and reddish brown, very firm silty clay in the
lower part. The substratum is reddish brown, very firm
silty clay to a depth of about 60 inches.

The available water capacity is low. Permeability
is rapid in the upper part of the subsoil and slow in the
lower part of the subsoil and in the substratum. These
soils are seasonally saturated at a depth of 2.5 to 6
feet or more. The depth of the root zone is generally
more than 6 feet. Natural fertility and the organic-
matter content of the surface layer are low.

Most areas of these soils are used for all farm crops
commonly grown in the county.

Representative profile of Manistee loamy sand, 2 to
6 percent slopes, in a cultivated field, 2,060 feet west
and 600 feet south of the northeast corner of the
NW14 sec. 33, T. 26 N, R. 23 E.:

Ap—O0 to 8 inthes; very dark grayish brown
(10YR 3/2) loamy sand; weak medium
granular structure; very friable; many
roots; slightly acid; abrupt smooth
boundary. ,

A2—8 to 10 inches; grayish brown (10YR 5/2)
sand; single grained; loose; many roots;
roots; neutral; clear wavy boundary.

B21ir—10 to 15 inches; reddish brown (5YR 4/4)
sand; single grained; loose; common
roots; neutral; abrupt wavy boundary.

B22ir—15 to 32 inches; dark brown (7.5YR 4/4)
sand; single grained; loose; common
roots; neutral; clear wavy boundary.

B23ir—32 to 34 inches; reddish brown (5YR 4/4)
sand ; single grained; loose; clay bridging
between some sand grains; common
roots; neutral; clear wavy boundary.

IIB2t—34 to 38 inches; reddish brown (5YR 4/4)
silty clay; strong medium angular blocky
structure; very firm; thin patchy clay
films on ped faces; neutral; clear wavy
boundary.

JIC—38 to 60 inches; reddish brown (5YR 5/4)
silty clay; moderate medium angular
blocky structure; very firm; strongly ef-
fervescent; mildly alkaline,

The solum is commonly slightly acid to neutral but
ranges to strongly acid in some pedons. The C horizon
is dominantly mildly alkaline but ranges from medium
acid to moderately alkaline in places. The Bir horizon
is dark brown, brown, or reddish brown sand or loamy

sand. Depth to the clayey horizons ranges from 20 to 40
inches. The clayey horizons are reddish brown silty
clay or clay. Contents of coarse fragments in the IIC
horizon ranges from 0 to 10 percent, by volume.

In Door County, these soils lack an eluvial horizon
between the spodic and argillic horizons and the argil-
lic horizon is thinner than the defined range for the
series. These differences do not alter usefulness and
behavior,

Manistee soils are near Allendale, Kewaunee, and
Rousseau soils. They lack the mottles that are charac-
teristic of Allendale soils, and they have more sand in
the A horizon and upper part of the B horizon than
Kewaunee soils. Manistee soils are clayey in the lower
part of the B horizon and in the C horizon, whereas
Rousseau soils are not.

MeB—Manistee loamy sand, 2 to 6 percent slopes.
This gently sloping soil is on sandy outwash plains.
Mos:t areas are elongated in shape and are 5 to 50 acres
in size.

Included with this soil in mapping are small areas of
Allendale and Rousseau soils. Also included are small
areas of sloping Manistee loamy sand and some small
areas of soils that have a sandy loam surface layer.

Runoff is slow. The hazard of erosion is moderate,
and it is the main limitation of this soil.

Most areas of this soil are used for growing corn,
small grain, legumes, and pasture. Many areas remain
in native woodland. Management practices such as pro-
tection from soil blowing and water erosion and the
use of green manure crops and barnyard manure are
needed to sustain crop yields. If properly managed,
this soil is moderately well suited to all crops commonly
grown in the county. Capability unit I11s-3; woodland
suitability subeclass 3o.

Markey series

The Markey series consists of very poorly drained,
nearly level, organic soils in glacial lake basins and in
depressions in stream valleys. These soils are underlain
by outwash sand. The native vegetation is white-cedar,
white ash, alder, and redosier dogwood.

In a representative profile the upper 28 inches is
black and very dark brown muck that contains about
10 percent recognizable plant fibers if undisturbed. The
substratum is grayish brown loose sand in the upper 8
inches and gray loose sand to a depth of 60 inches.

The available water capacity is high. Permeability
is moderately rapid in the organic material and rapid
in the substratum. These soils are saturated at a depth
of less than 1 foot, unless they are drained. If the soils
are not drained, the depth of the root zone is limited by
the water table. Natural fertility is low, and the
gg‘gﬁnic-matter content of the surface layer is very

igh.

If drained, areas of these soils are used for most
general farm crops commonly grown in the county.
Undrained areas of these soils provide good wetland
wildlife habitat. A few areas are used for unimproved
pasture.

Representative profile of Markey muck in a wooded
area, 1,280 feet east and 1,100 feet north of the south-
west corner of the SE14 sec. 81, T. 28 N,, R. 25 E.:

0al—0 to 14 inches; black (N 2/0) broken face
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and rubbed sapric material; about 10
percent fibers, less than 5 percent rubbed;
weak medium granular structure; non-
sticky ; primarily herbaceous fibers; neu-
tral; clear smooth boundary.

0a2—14 to 28 inches; very dark brown (10YR
2/2) broken face and rubbed sapric ma-
terial ; about 25 percent fibers, less than
10 percent rubbed; weak medium suban-
gular blocky structure; nonsticky; pri-
marily herbaceous fibers; neutral; clear
smooth boundary.

IIC1—28 to 36 inches; grayish brown (10YR
5/2) sand; single grained; loose; mildly
alkaline; gradual wavy boundary.

I1C2g—36 to 60 inches; gray (10YR 6/1) sand;
single grained; loose; mildly alkaline.

The organic horizons are commonly neutral and are
16 to 50 inches thick. They are primarily sapric mate-
rial from herbaceous plants but include some woody
fragments in places. In some pedons the reaction ranges
from medium acid to mildly alkaline. The organic hori-
zons are black, very dark gray, or very dark brown.
The IIC horizon is sand or loamy sand. Reaction is com-
monly mildly alkaline but ranges from slightly acid to
moderately alkaline. )

Markey soils are near Carbondale and Deford soils.
They are underlain by sand at a depth of 16 to 50
inches, whereas Carbondale soils are underlain by min-
eral material at a depth of more than 51 inches. Markey
soils do not have the sandy upper part of the profile
that is characteristic of the poorly drained Deford
soils.

Mk—Markey muck. This nearly level soil is in _old
glacial lake basins and in depressions on flood plains.
Slopes are 0 to 2 percent. Most areas are irregular in
shape and are 5 to 100 acres in size.

Included with this soil in mapping are small areas
of Carbondale, Cathro, and Deford soils. Also included
are small areas of Markey soils that have 2 to 6 percent
slopes.

Rpunoff is very slow. The hazard of erosion is slight.
Wetness is the main limitation of this soil. This soil is
likely to be ponded during wet seasons and after heavy
rains. Surface drainage removes excess water rapidly.
Deep ditches and subsurface drainage can be used to
remove internal water where outlets are available.
Where tile drainage is used, loose sand enters the tile
lines unless precautions are taken to prevent its entry.
Subsidence is a management concern if the water table
is lowered too far.

Even if drained, this soil is poorly suited to most
crops commonly grown in the county because of the
frost hazard. Undrained areas are used for unimproved
pasture, but are better suited to wetland wildlife habi-
tat than to other uses. Capability unit VIw-T7; wood-
land suitability subclass 3w.

Namur series

The Namur series consists of well drained, nearly
level to sloping soils on glacial till plains where the
underlying dolomite bedrock is at a depth of 5 to 12
inches. The native vegetation is red oak, sugar maple,
thornapple, and eastern redcedar.

In a representative profile the surface layer is very
dark grayish brown loam about 5 inches thick. The sub-
soil is brown, firm heavy loam about 3 inches thick.
Dolomite bedrock is at a depth of about 8 inches.

The available water capacity is very low, and perme-
ability is moderate. These soils are seasonally saturated
at a depth of 6 feet or more. The depth of the root
zone is limited by the dolomite bedrock. Natural fer-
tility is low, and the organic-matter content of the sur-
face layer is moderate.

Most areas of these soils are used for permanent pas-
ture, native woodland, or wildlife habitat.

Representative profile of Namur loam, 0 to 6 percent
slopes, in a cultivated field, 440 feet east and 330 feet
north of the southwest corner of the SE14 sec. 29, T.
29 N,,R. 26 E.:

Ap—0 to 5 inches; very dark grayish brown
(10YR 3/2) loam; weak medium and
fine subangular blocky structure; very
friable; neutral; abrupt smooth bound-

ary.

B2—5 to 8 inches; brown (7.5YR 4/4) heavy
loam; weak fine and coarse subangular
blocky structure; firm; mildly alkaline;
abrupt wavy boundary,

R—8 inches; dolomite bedrock.

The solum is neutral to mildly alkaline. The depth to
dolomite bedrock ranges from 5 to 12 inches. The A
horizon is very dark brown, very dark grayish brown,
or dark brown. The B horizon is absent in most areas
where bedrock is at a depth of less than 7 inches. The
underlying bedrock is creviced in many places.

Namur soils are near Bonduel Shallow Variant, Na-
mur Variant, and Summerville soils. They are not so
wet as Bonduel Variant and Namur Variant soils, and
are not so deep to dolomite as Summerville soils.

NaB—Namur loam, 0 to 6 percent slopes. This
nearly level and gently sloping soil is on glacial till
plains that are underlain by dolomite bedrock. Most
areas are irregular in shape and are 5 to 150 acres in
size. This soil has the profile described as representa-
tive of the series.

Included with this soil in mapping are small areas
of Bonduel Shallow Variant, Namur Variant, and Sum-
merville soils. Also included are small areas of sloping
Namur loam. Dolomite or shale bedrock outcrops are
in some areas of this soil.

Runoff is medium. The hazard of erosion is moder-
ate. Droughtiness is the main limitation of this soil.

Although a few areas are cropped, most areas of this
soil are used for unimproved pasture or remain in
native woodland. Management is needed to supply regu-
lar additions of organic matter and to conserve mois-
ture. This soil is' generally unsuited to crops commonly
grown in the county. It is better suited to woodland or
wildlife habitat than to most other uses. Capability
unit VIs-5; woodland suitability subclass 4d.

NaC—Namur loam, 6 to 12 percent slopes. This
sloping soil is on glacial till plains that are underlain
by dolomite bedrock. Most areas are irregular in shape
and are 5 to 100 acres in size.

This soil has a profile similar to the one described
as representative of the series, but it is more suscep-
tible to erosion. Surface stones and exposures of dolo-
mite bedrock also are more extensive.
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Included with this soil in mapping are small areas
of Summerville soils. Also included are small areas of
moderately steep Namur soils.

Runoff is medium. The hazard of erosion is moderate.
Droughtiness is the main limitation of this soil.

Most areas of this soil are used for unimproved pas-
ture or remain in native woodland. Management is
needed to supply regular additions of organic matter
and to conserve moisture. This soil is generally un-
suited to crops commonly grown in the county. It is
better suited to woodland or wildlife habitat than to
most other uses. Capability unit VIs-5; woodland suit-
ability subclass 4d.

Namur Variant

The Namur Variant consists of somewhat poorly
drained, nearly level soils in depressions of glacial till
plains where the underlying dolomite bedrock is at a
depth of 5 to 10 inches. The native vegetation is white
ash, American elm, sugar maple, and northern white-
cedar.

In a representative profile about an inch of partially
decomposed leaves and roots overlies a mineral surface
layer of black loam about 5 inches thick. The subsoil
is mottled, reddish gray, friable very fine sandy loam
about 4 inches thick. Dolomite bedrock is at a depth of
about 9 inches.

The available water capacity is very low, and perme-
ability is moderate. These soils are seasonally saturated
at a depth of 1 to 3 feet. The depth of the root zone is
limited by the bedrock. Natural fertility is low, and the
organic-matter content of the surface layer is moderate.

Most areas of these soils remain in unimproved pas-
ture or woodland.

Representative profile of Namur Variant loam in a
wooded area, 1,600 feet west and 860 feet north of the
Z%ui%heast corner of the NE14 sec. 24, T. 30 N, R.

0Oal—1 inch to 0; black (5YR 2/1) partly decom-
posed leaves and roots.

A1—0 to 5 inches; black (10YR 2/1) loam; weak
medium subangular blocky structure;
very friable; mildly alkaline; abrupt
smooth boundary.

B2g—5 to 9 inches; reddish gray (5YR 5/2) very
fine sandy loam; common fine prominent
dark yellowish brown (10YR 4/4) mot-
tles; weak medium subangular blocky
structure; friable; few black (10YR
2/1) worm casts; many flaggy light
brown (7.5YR 6/4) pieces of dolomite in
lower 2 inches; mildly alkaline; abrupt
wavy boundary.

R—9 inches; light gray (10YR 7/2) consolidated
dolomite bedrock.

The solum is mildly alkaline and is underlain by dolo-
mite bedrock at a depth of 5 to 10 inches. The B hori-
zon is absent in most areas where bedrock is at a depth
of less than 8 inches.

Namur Variant soils are near Namur and Summer-
vil.lle soils, and they are wetter than these well drained
soils.

Nv—Namur Variant loam. This nearly level soil is in
depressions on glacial till plains that are underlain by

dolomite bedrock. Slopes are 0 to 2 percent. Most areas
are irregular in shape and are 5 to 40 acres in size.
Dolomite flagstones are common in this soil.

Included with this soil in mapping are small areas
of Namur soils. Also included are areas of soils in
which dolomite bedrock is at a depth of 12 to 20 inches.

Runoft is slow. The hazard of erosion is slight. Depth
to bedrock is the main limitation of this soil. This soil
receives runoff from adjoining areas and is likely to be
ponded for brief periods during wet seasons and after
heavy rains. Surface drainage removes excess water
rapidly. The underlying dolomite bedrock prevents the
use of deep ditches and tile drains.

This soil is used mainly for unimproved pasture or
native woodland. It is generally unsuited to crops com-
monly grown in the county. It is better suited to wood-
land or wetland wildlife habitat than to most other
ulses. 5Capabili’cy unit VIs-5; woodland suitability sub-
class 5w.

Omena series

The Omena series consists of well drained, gently
sloping to moderately steep soils on glacial till plains
and morainic ridges (fig. 4). The native vegetation is
sugar maple, red oak, and American beech.

In a representative profile the surface layer is very
dark gray sandy loam about 8 inches thick, The sub-
surface layer is grayish brown sandy loam about 2
inches thick. The subsoil is about 12 inches thick. The
upper part of the subsoil is dark brown, friable sandy
loam in the upper part; the next part is brown, friable
sandy loam that is shghtly hard when dry; the next
part is dark reddish brown, friable heavy loam; and
the lower part is dark brown, friable loam. The sub-
stratum is light brown, friable sandy loam to a depth
of about 60 inches.

The available water capacity and permeability are
moderate. These soils are seasonally saturated at a
depth of more than 6 feet. The depth of the root zone is
more than 6 feet. Natural fertility and the organic-
matter content of the surface layer are low.

Most gently sloping and sloping areas of these soils
are used for all farm crops commonly grown in the
county. Most moderately steep areas are used for hay,
pasture, woodland, or wildlife habitat.

Representative proﬁle of Omena sandy loam, 6 to 12
percent slopes, in a wooded area, 600 feet south and
30 feet east of the center of sec. 35, T. 32 N.,, R. 28 E.:

A1-—0 to 3 inches; very dark gray (10YR 8/1)
sandy loam; weak medium granular
structure; very friable; many roots; neu-
tral; abrupt smooth boundary.

A2—3 to 5 inches; grayish brown (10YR 5/2)
sandy loam; weak medium granular
structure; very friable; many roots; neu-
tral; abrupt wavy boundary.

B2hir—5 to 9 inches; dark brown (7.5YR 4/4)
sandy loam; weak medium subangular
blocky structure; friable; many roots;
neutral ; clear wavy boundary

A2—9 to 10 1nches brown (10YR 5/8) sandy
loam; moderate medium subangular
blocky structure; friable; common roots;
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Figure 4.—Profile of Omena sandy loam.

discontinuous horizon; neutral; abrupt
irregular boundary.

B’2t—10 to 12 inches; dark reddish brown (5YR
3/4) heavy loam; weak medium subangu-
lar blocky structure; friable; clay bridg-
ing of sand grains, thickness ranges from
1 to 8 inches; neutral; clear wavy bound-

ary.

B’8t—12 to 17 inches; dark brown (7.5YR 4/4)
loam; weak and moderate medium sub-
angular blocky structure; friable; few
thin clay films in pores; neutral; abrupt
wavy boundary.

C—17 to 60 inches; light brown (7.5YR 6/4)
sandy loam; weak medium subangular
blocky structure; friable; about 12 per-
cent, by volume, coarse fragments;
strongly effervescent; mildly alkaline.

The solum is 14 to 20 inches thick in undisturbed

sites, and 12 to 18 inches thick in cultivated areas. The
solum is commonly neutral to mildly alkaline but ranges
to slightly acid in some pedons. The C horizon is dom-
inantly mildly alkaline but ranges to moderately alka-
line. The Al or Ap horizon is very dark brown, very
dark gray, very dark grayish brown, and dark brown.
In cultivated areas, the A2 horizon, and most or all of
the Bir horizon, is incorporated into the plowed layer.
The A’2 horizon is not in some pedons, especially where
the solum is less than 16 inches thick. The Bt horizon
is reddish brown, dark reddish brown, or dark brown.
It is sandy loam or loam and has a weighted clay con-
tent estimated at 10 to 18 percent. In some pedons the
texture ranges to sandy clay loam or clay loam. Coarse
fragments make up 5 to 20 percent, by volume, of the
C horizon.

Omena soils are near Angelica and Emmet soils.
They have a thinner solum than Emmet soils and are
better drained than Angelica soils.

OmB—Omena sandy loam, 2 to 6 percent slopes.
This gently sloping soil is on glacial till plains. Most
areas are irregular in shape and are 5 to 200 acres in
size.

This soil has a profile similar to the one described as
representative of the series, but it has a thicker sur-
face layer. This soil also is less susceptible to erosion
and generally produces higher crop yields.

Included with this soil in mapping are small areas
of Omena Variant and Emmet soils. Also included are
small areas of nearly level and sloping Omena sandy
loams, and some small areas of soils that are underlain
by dolomite bedrock at a depth of 40 to 60 inches.

Runoff is slow. The hazard of erosion is moderate,
and it is the main limitation of this soil.

Most areas of this soil are used for corn, small grain,
legumes, and pasture. Truck crops and fruit trees are
also grown. Management practices such as protection
from water erosion and maintenance of organic matter
are necessary for sustained erop production. If prop-
erly managed, this soil is well suited to all crops, includ-
ing orchard crops, commonly grown in the county.
Capability unit Ile-2; woodland suitability subclass 3o.

OmC—Omena sandy loam, 6 to 12 percent slopes.
This sloping soil is on low ridges on glacial till plains.
Most areas are irregular in shape and are 5 to 200
acres in size. This soil has the profile described as rep-
resentative of the series.

Included with this soil in mapping are small areas
of Emmet soils. Also included are small areas of gently
sloping and moderately steep Omena sandy loams, and
small areas of soils in which dolomite bedrock is at a
depth of 40 to 60 inches.

Runoff is medium. The hazard of erosion is moderate,
and it is the main limitation of this soil.

Most areas of this soil are used for corn, small grain,
legumes, and pasture. Truck crops and fruit trees are
also grown. Management practices such as protection
from water erosion and maintenance of organic matter
are necessary for sustained crop production. If prop-
erly managed, this soil is moderately well suited to row
crops commonly grown in the county and to orchard
crops. Capability unit IITe-2; woodland suitability sub-
class 3o.

OmD—Omena sandy loam, 12 to 20 percent slopes.
This moderately steep soil is on morainic ridges of
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glacial till plains. Most areas are irregular in shape
and are 5 to 100 acres in size.

This soil has a profile similar to the one described as
representative of the series, but it has a thinner sur-
face layer and subsoil. This soil is also more susceptible
to erosion and generally produces lower yields. This
soil is too steep for the use of most farm implements.

Included with this soil in mapping are small areas of
sloping Omena sandy loam.

Runoff is medium. The hazard of erosion is severe,
and it is the main limitation of this soil.

Most areas of this soil are used for permanent hay,
unimproved pasture, native woodland, or wildlife habi-
tat. Management is needed to maintain organic matter
content and good tilth, to reduce runoff, and to control
erosion. This soil is poorly suited to row crops com-
monly grown in the county. Capability unit IVe-2;
woodland suitability subclass 3r.

Omena Variant

The Omena Variant consists of somewhat poorly
drained, gently sloping soils in seepage areas on glacial
till plains. The native vegetation is American elm,
white ash, sugar maple, and some white-cedar.

In a representative profile the surface layer is very
dark grayish brown sandy loam about 7 inches thick.
The subsoil is about 8 inches thick and is mottled; it is
dark yellowish brown, friable light loam in the upper
part and yellowish brown, friable fine sandy loam in
the lower part. The substratum is mottled, pale brown,
friable fine sandy loam to a depth of about 60 inches.

The available water capacity is high, and permeabil-
ity is moderate. These soils are seasonally saturated
at a depth of 1 to 3 feet, unless they are drained. If the
soils are not drained, the depth to the root zone is lim-
ited by the water table. Natural fertility and the
organic-matter content of the surface layer are low,

Most areas of these soils are used for pasture or for
general farm crops commonly grown in the county.
Spring tillage is delayed where these soils are not
drained. Some undrained areas are used for unim-
proved pasture or woodland.

Representative profile of Omena Variant sandy loam,
2 to 6 percent slopes, in a cultivated field, 1,140 feet
west and 30 feet south of the northeast corner of the
SE14 sec. 11, T. 26 N., R. 24 E.:

Ap—0 to 7 inches; very dark grayish brown
(10YR 3/2) sandy loam; weak medium
subangular blocky structure; friable;
many roots; neutral; abrupt smooth
boundary.

B2—T7 to 9 inches; dark yellowish brown (10YR
4/4) light loam; few fine distinct yellow-
ish brown (7.5YR 5/6) mottles; moder-
ate fine subangular blocky structure;
friable; mildly alkaline; clear wavy
boundary.

B3—9 to 15 inches; yellowish brown (10YR 5/4)
fine sandy loam; common fine distinct
strong brown (7.5YR 5/6) and light gray
(10YR 7/2) mottles; moderate medium
subangular blocky structure; friable;
mildly alkaline; clear wavy boundary.

C—15 to 60 inches; pale brown (10YR 6/3) fine

sandy loam; many medium prominent
strong brown (7.5YR 5/6) and many me-
dium faint light gray (10YR 7/2) mot-
tles; weak thick platy structure parting
to weak coarse subangular blocky; fri-
?ble; strongly effervescent; mildly alka-
ine.

The solum is 12 to 20 inches thick and is commonly
neutral to mildly alkaline. In some pedons, reaction of
the solum and C horizon ranges to moderately alkaline.
The Ap or Al horizon is very dark brown, very dark
gray, or very dark grayish brown and is generally
sandy loam. In cultivated areas, the A2 horizon is in-
corporated into the plow layer. The B horizon is brown,
dark yellowish brown, or yellowish brown. It is light
loam, fine sandy loam, or sandy loam and has a
weighted clay content estimated at less than 18 per-
cent. Mottles are generally common throughout the B
horizon and range from few to many. The C horizon
is pale brown or light yellowish brown and has com-
mon or many mottles. Pockets of stratified silt and very
fine sand are common. Content of coarse fragments
ranges from 5 to 15 percent, by volume.

Omena Variant soils are near Emmet and Omena
soils. They have mottles in the B and C horizons, which
Emmet and Omena soils do not have. Omena Variant
soils have a thinner solum than Emmet soils.

OvB—Omena Variant sandy loam, 2 to 6 percent
slopes. This gently sloping soil is on glacial till plains.
Most areas are elongated in shape and are 5 to 100
acres in size.

Included with this soil in mapping are small areas
of Emmet and Omena soils. Also included are small
areas of soils that have slopes as much as 8 percent,
and areas of poorly drained soils.

Runoff is medium. The hazard of erosion is moderate.
Wetness is the main limitation of this soil. This soil re-
ceives runoff from adjoining areas and is likely to be
ponded for brief periods during wet seasons and after
heavy rains. Surface drainage removes excess water
rapidly. Deep ditches and field tile provide internal
drainage.

If drained, this soil is suited to corn, small grain,
legumes such as red clover, and pasture. Tillage is de-
layed in spring if this soil is not drained. Undrained
areas are also used for unimproved pasture but are
better suited to woodland or to wetland wildlife habi-
t?t. Czapability unit IIw-2; woodland suitability sub-
class 20.

Omro series

The Omro series consists of well drained, gently
sloping soils on glacial till plains. The native vegetation
is red oak and sugar maple.

In a representative profile the surface layer is very
dark grayish brown silt loam about 6 inches thick. The
subsoil is about 24 inches thick. It is reddish brown,
firm clay loam in the upper part; reddish brown, very
firm silty clay in the middle part; and firm, reddish
brown heavy clay loam in the lower part. The substra-
tum is light yellowish brown, friable fine sandy loam
to a depth of about 60 inches.

The available water capacity is high. Permeability
is moderately slow in the subsoil and moderate in the
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loamy substratum. Some areas of these soils are season-
ally ponded for short periods. Depth of the root zone is
more than 6 feet. Natural fertility is high, and the
organic-matter content of the surface layer is moderate.

. Most areas of these soils are used for all farm crops
commonly grown in the county.

Representative profile of Omro silt loam, 2 to 6 per-
cent slopes, in a cultivated field, 330 feet west and 50
feet south of the northeast corner of the NE1/, sec. 17,
T.26 N.,R. 24 E.:

Ap—O0 to 6 inches; very dark grayish brown
(10YR 3/2) gritty silt loam, light brown-
ish gray (10YR 6/2) dry; moderate
medium and fine subangular blocky struc-
ture; friable; few roots; mildly alkaline;
abrupt smooth boundary.

B1—6 to 10 inches; reddish brown (5YR 4/4)
clay loam; moderate medium subangular
blocky structure; firm; few-roots; some
peds with pinkish gray (7.5YR 7/2),
dry, coatings; neutral; clear irregular
boundary.

B21t—10 to 18 inches; reddish brown (5YR 4/3)
silty clay ; moderate fine and medium sub-
angular blocky structure; very firm; few
roots ; thin patchy clay films on ped faces;
neutral ; clear wavy boundary.

B22t—18 to 27 inches; reddish brown (5YR 4/3)
silty clay; moderate medium and coarse
subangular blocky structure; very firm;
thin patchy clay films on ped faces; neu-
tral; clear wavy boundary.

B3—27 to 30 inches; reddish brown (5YR 4/4)
heavy clay loam; moderate medium sub-
angular blocky structure; firm; slightly
effervescent; mildly alkaline; irregular
boundary.

IIC—30 to 60 inches; light yellowish brown (10YR
6/4) fine sandy loam ; massive parting to
weak medium subangular blocky strue-
ture; friable; strongly effervescent; mod-
erately alkaline.

The solum is 20 to 32 inches thick and is commonly
neutral or mildly alkaline. In some pedons, reaction of
the solum ranges to slightly acid. Depth to the loamy
IIC horizon is 27 to 40 inches. The Ap horizon is very
dark brown, very dark grayish brown, or brown. Where
present, the A2 horizon is dark grayish brown or yel-
lowish brown silt loam, The B horizon is dark brown,
brown, reddish brown, or yellowish red. It is commonly
silty clay or clay, but thin transition clay loam hori-
zons are in some places. Where present, the C1 horizon
is heavy silty clay loam or clay loam, and is similar to
the B horizon in color. The IIC horizon is brown, very
pale brown, or light yellowish brown fine sandy loam
and ranges to gravelly sandy loam or loam in some
pedons. Content of coarse fragments ranges from 5 to
12 percent, by volume.

In Door County the annual temperature of these
soils is a few degrees cooler than the defined range for
the series, but this difference does not alter their use-
fulness and behavior.

Omro soils are near Emmet and Kewaunee soils.
They have more clay in the B horizon than Emmet

soils, and they do not have the silty clay C horizon of
Kewaunee soils.

0zB—Omro silt loam, 2 to 6 percent slopes. This
gently sloping soil is on glacial till plains. Most areas
are irregular in shape and are 5 to 250 acres in size.

Included with this soil in mapping are small areas of
Emmet and Kewaunee soils. Also included are areas of
soils that have a loamy substratum or dolomite bedrock
at a depth of 40 to 60 inches.

Runoff is medium. The hazard of erosion is moderate,
and it is the main limitation of this soil.

Most areas of this soil are used for corn, small grain,
legumes, and pasture. Truck crops are also grown.
Management practices such as erosion control and use
of green manure crops and barnyard manure are
necessary for sustained crop yields. If properly man-
aged, this soil is well suited to all crops commonly
grown in the county. Capability unit IIe—6; woodland
suitability subclass 2c.

Pinconning series

The Pinconning series consists of poorly drained,
nearly level soils in depressions of glacial till plains.
The native vegetation is white ash, redosier dogwood,
and marsh grasses.

In a representative profile the surface layer is black

loamy fine sand about 6 inches thick. The substratum
is light brownish gray and gray, loose fine sand 21
inches thick in the upper part and reddish brown,
very firm silty clay to a depth of about 60 inches. There
are thin strata of silt in the lower part of the substra-
tum in some places.
_ The available water capacity is moderate. Permeabil-
ity is rapid in the sandy substratum and slow in the
lower part of the substratum. These soils are seasonally
saturated at a depth of less than 1 foot, unless they are
drained. If these soils are not drained, the depth of the
root zone is limited by the water table, Natural fertility
is low, and the organic-matter content of the surface
layer is moderate.

If drained, most areas of these soils are used for pas-
ture or for general farm crops commonly grown in the
county. Undrained areas provide good wetland wildlife
habitat. Some areas are used for unimproved pasture.

Representative profile of Pinconning loamy fine
sand in a wooded area, 440 feet south and 160 feet
east of the northwest corner of the SW1y, sec. 26, T.
26 N., R. 23 E.:

Al1—O0 to 6 inches; black (10YR 2/1) loamy fine
sand; moderate fine granular structure:
very friable; many roots; slightly acid;
abrupt wavy boundary.

C1—6 to 13 inches; light brownish gray (10YR
6/2) fine sand; single grained; loose;
neutral ; clear wavy boundary.

C2g—13 to 27 inches; gray (10YR 5/1) fine sand;
single grained; loose; neutral; abrupt
wavy boundary.

IIC8—27 to 30 inches; brown (10YR 5/3) silt;
many distinct light reddish brown (5YR
6/4) mottles; massive; friable; strongly
effervescent; mildly alkaline; abrupt
wavy boundary.
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TI1C4—30 to 60 inches; reddish brown (5YR 4/3)
silty clay; common medium prominent
yellowish red (5YR 5/6) mottles; mas-
sive; very firm; strongly effervescent;
moderately alkaline.

The sandy upper horizons are commonly slightly
acid or neutral but range to medium acid in some
pedons. The sandy upper sediment is 18 to 36 inches
thick. It is sand, loamy sand, or loamy fine sand. In
some places there is an organic surface layer as much
as 12 inches thick. The IIC horizon is dark reddish
brown, dark reddish gray, dark brown, or reddish
brown clay or silty clay. Thin layers of silt are in some
places. Coarse fragments make up 0 to 10 percent, by
volume, of the IIC horizon.

In Door County, the IIC horizon is redder than the
defined range for the series, but this difference does not
alter the usefulness and behavior of these soils.

Pinconning soils are near Allendale and Poygan
soils. They are sandy in the A horizon and upper part
of the C horizon, whereas Poygan soils are not. Pin-
conning soils are wetter than the somewhat poorly
drained Allendale soils.

Pn—Pinconning loamy fine sand. This nearly level
soil is in depressions on glacial till plains. Slopes are
0 to 2 percent. Most areas are irregular in shape and
are 5 to 150 acres in size.

Included with this soil in mapping are small areas

of Allendale soils. In some areas, the surface layer is-

fine sandy loam.

Runoff is slow. The hazard of erosion is slight. Wet-
ness is the main limitation of this soil. This soil re-
ceives runoff from adjoining areas and is likely to be
ponded during wet seasons and after heavy rains. Sur-
face drainage removes excess surface water rapidly.
Deep ditches provide internal drainage.

Some areas of this soil are drained and are used for
corn, small grain, or pasture. Even if drained, this soil
is poorly suited to crops because of the frost hazard.
Some undrained areas are used for unimproved pas-
ture, but are better suited to wetland wildlife habitat

than to most other uses. Capability unit IITw-6; wood- -

land suitability subclass 4w.

Poygan series

The Poygan series consists of poorly drained, nearly
level soils in depressions on glacial till plains. The na-
tive vegetation is American elm, white ash, and sugar
maple,

In a representative profile the surface layer is black
silty clay loam about 9 inches thick. The subsoil is about
20 inches thick and is mottled. It is very dark gray,
firm silty clay loam in the upper part; gray, firm silty
clay in the middle part; and reddish brown, firm silty
clay in the lower part. The substratum is mottled red-
dish brown, very firm silty clay to a depth of about
60 inches.

The available water capacity is moderate, and per-
meability is slow. These soils are seasonally saturated
at a depth of less than 1 foot, unless they are drained.
The depth of the root zone is limited by the water
table. Natural fertility and the organic-matter content
of the surface layer are high.

Representative profile of Poygan silty clay loam
in a cultivated field, 150 feet west and 30 feet north of
;}ie Esoutheast corner of the SW1, sec. 18, T. 26 N., R.

Ap—0 to 9 inches; black (10YR 2/1) silty clay
loam; moderate medium granular struc-
ture; friable; many roots; neutral;
abrupt smooth boundary.

Blg—9 to 12 inches; very dark gray (5Y 3/1)
silty clay loam; common fine prominent
yellowish brown (10YR 5/6) mottles;
weak medium subangular blocky struec-
ture; firm; many roots; mildly alkaline;
clear irregular boundary.

B2g—12 to 20 inches; gray (10YR 5/1) silty clay;
many fine and medium prominent yellow-
ish brown (10YR 5/6) mottles; weak
medium subangular blocky structure;
firm; many roots, mildly alkaline; clear
irregular boundary.

B3—20 to 29 inches; reddish brown (5YR 4/8)
silty clay; common medium prominent
strong brown (7.5YR 5/6) and common
medium prominent grayish brown (10YR
5/2) mottles ; moderate medium subangu-
lar blocky structure; firm; mildly alka-
line; gradual irregular boundary.

C—29 to 60 inches; reddish brown (5YR 5/3)
silty clay; common medium prominent
yellowish red (5YR 4/6) and common
fine prominent light brownish gray
(10YR 6/2) mottles; weak medium sub-
angular blocky structure; very firm;
slightly effervescent; mildly alkaline.

The solum is 20 to 30 inches thick and is neutral to
mildly alkaline. Uncultivated areas have a thin organic
surface layer in some pedons. If the soils are culti-
vated, the Ap horizon is black, very dark gray, or very
dark brown. The B horizon is 40 to 70 percent clay and
5 to 10 percent sand. The B horizon is dominantly silty
clay but ranges to clay or silty clay loam in places. The
C horizon is 40 to 60 percent clay.

In Door County, the annual temperature of these
soils is a few degrees cooler than the defined range for
the series, but this difference does not alter their useful-
ness and behavior.

Poygan soils are near Kewaunee, Manawa, and Pin-
conning soils. They are wetter than the well drained
Kewaunee and the somewhat poorly drained Manawa
soils. Poygan soils are not sandy in the A horizon and
upper part of the C horizon, as is characteristic of
Pinconning soils,

. Po—Poygan silty clay loam. This nearly level soil is
in depressions on.glacial till plains. Slopes are 0 to 2
percent. Most areas are irregular in shape and are 5 to
100 acres in size.

- Included with this soil in mapping are small areas
of Manawa soils. Also included are small areas of soils
that have a silt loam surface layer and few areas of
gently sloping soils.

Runoff is very slow. The hazard of erosion is slight.
Wetness is the main limitation of this soil. This soil re-
ceives runoff from adjoining areas and is likely to be
ponded during wet seasons and after heavy rains. Sur-
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face drainage removes excess water rapidly. Deep
ditches and subsurface drainage provide internal drain-
age.

ng drained, this soil is suited to corn, small grain,
legumes such as red clover, and pasture. Some truck
crops are also grown. Tilling at proper moisture condi-
tions helps to maintain good tilth. Undrained areas are
used for unimproved pasture, but are better suited to
native woodland or to wildlife habitat. Capability unit
ITw-1; woodland suitability subclass 2w.

Rock outcrop

Ra—Rock outcrop. This miscellaneous area consists
of steep to nearly vertical exposures of dolomite bed-
rock and stones on escarpments and talus slopes in
areas where dolomite is exposed. The areas are more
than 90 percent bedrock outcrop. Most areas are long
and narrow and are 5 to 120 acres in size. Where soil
material is present it ranges widely in thickness and
texture. In most places it is less than 12 inches thick
and contains dolomite fragments.

Runoff is rapid. Except in crevices, erosion removes
soil material as fast as it accumulates.

Areas of Rock outcrop are unsuited to cultivation or
pasture. Most areas are barren exposures of dolomite
or have a scattered growth of trees where the roots
penetrate soil-filled crevices in the dolomite. These
areas are best suited to esthetic uses. Capability unit
VIIIs-10; woodland suitability subclass 6s.

Rb—Rock outcrop-Namur complex, 6 to 20 percent
slopes. This complex consists of well drained to ex-
cessively drained, sloping and moderately steep ex-
posures of dolomite bedrock and Namur soils. It is on
escarpments and talus slopes in areas of exposed dolo-
mite. Most areas are long and narrow and are 5 to 40
acres in size. This complex is about 75 to 90 percent
exposed dolomite bedrock or stones, and as much as 25
percent Namur soils. Rock outcrop and Namur soils
are in such small areas or are so intermingled that it
was impractical to map them separately. The other soil
material in areas of this complex ranges widely in
thickness, texture of the surface layer, and sequence
of horizons in the subsoil. In some areas, it is more
than 12 inches thick. Dolomite fragments are common
throughout the soil material.

Runoff is medium or rapid. The hazard of erosion is
moderate on Namur soils. The depth of the root zone
is generally limited by dolomite bedrock, but some
roots extend into crevices in the bedrock.

A few areas are in pasture but most are in wood-
land. Management is needed to prevent erosion and to
maintain plant cover. These soils are better suited
to woodland, wildlife habitat, or esthetic uses than to
most other uses. This mapping unit is unsuited to farm
crops commonly grown in the survey area. Capability
Zgit VIIIs-10; woodland suitability subclasses 6s and

Rondeau series

The Rondeau series consists of very poorly drained,
nearly level organic soils in old glacial lake basins and
depressional areas on flood plains. These soils are un-
derlain by marl. The native vegetation is water-tolerant
grasses and sedges.

In a representative profile in an undisturbed area,
the upper 26 inches is black muck that is about 20 per-
cent recognizable plant fiber if undisturbed. The sub-
stratum is light gray, friable marl to a depth of about
60 inches.

The available water capacity is very high. Perme-
ability is moderately rapid in the organic part and slow
in the marl substratum. If these soils are not drained,
they are saturated with water at a depth of less than
1 foot and the water table limits the depth of the root
zone. Natural fertility is low, and the organic-matter
content of the surface layer is very high.

Most areas of these soils have not been drained and
are in native vegetation. They are better suited to wet-
land wildlife habitat than to most other uses. A few
areas are used for unimproved pasture.

Representative profile of Rondeau muck in an uncul-
tivated field, 1,310 feet south and 330 feet west of the
center of sec. 13, T.26 N., R. 238 E.:

0al—o0 to 9 inches; black (10YR 2/1) broken face
and rubbed sapric material; about
20 percent fibers, less than 10 percent
rubbed; moderate medium granular
structure; very friable; mainly herba-
ceous fibers; mneutral; abrupt smooth
boundary.

0a2—9 to 21 inches; black (10YR 2/1) broken
face and rubbed sapric material; about
20 percent fibers, less than 10 percent
rubbed; moderate medium and thick
platy structure; friable; mainly herba-
ceous fibers; neutral; clear wavy bound-

ary.
0a3—21 to 26 inches; black (10YR 2/1) broken
face and rubbed sapric material; about
35 to 40 percent fibers, 10 percent rubbed ;
massive; friable; mainly herbaceous

fibers ; neutral ; abrupt wavy boundary.
Lca—26 to 50 inches; light gray (5Y 7/1) marl;
massive; friable many snail shells
mainly less than 5 millimeters in size;

strongly effervescent; mildly alkaline.

The organic horizons are neutral or, in some pedons,
mildly alkaline. They are 16 to 50 inches thick and are
mainly sapric material from herbaceous plants, but in
some areas the soil contains thin layers of hemic mate-
rial less than 10 inches thick. A few woody fragments
are in some places. The organic horizons are black, very
dark gray, or very dark brown.

" Rondeau soils are near Carbondale soils. Rondeau
soils have organic deposits 16 to 50 inches thick over
marl, whereas Carbondale soils have organic deposits
more than 51 inches thick.

Rn—Rondeau muck. This nearly level soil is in de-
pressions on glacial till plains. Slopes are 0 to 2 percent.
Most areas are irregular in shape and are 5 to 60
acres in size.

Included with this soil in mapping are small areas
of Carbondale and Cathro soils. Also included are small
areas of gently sloping soils.

Runoff is very slow. The hazard of erosion is slight.
The main limitation of this soil is wetness. Subsidence
is a management concern where the water table is
lowered too much. This soil is ponded during wet sea-
sons and after heavy rains. Surface drainage helps to
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remove excess water rapidly. Deep ditches and subsur-
face drainage can be used to remove internal water
where outlets are available.

Even if drained, this soil is only poorly suited to most
crops because of the frost hazard. Undrained areas are
better suited to wetland wildlife habitat than to most
other uses. Capability unit IIIw-7; woodland suitabil-
ity subclass 3w.

Rousseau series

The Rousseau series consists of well drained or mod-
erately well drained, gently sloping to very steep soils
on old lake border dunes, lake plains, and outwash
plains. The native vegetation is red oak, sugar maple,
aspen, and white birch.

In a representative profile the surface layer is black
fine sand about 3 inches thick. The subsurface layer is
grayish brown fine sand about 3 iniches thick. The sub-
soil is about 21 inches thick; it is dark reddish brown,
loose fine sand in the upper part and strong brown,
loose fine sand in the lower part. The substratum is
yellowish brown, loose fine sand to a depth of about 60
inches.

The available water capacity is low, and permeabil-
ity is rapid. These soils are seasonally saturated at a
depth of 2.5 feet or more. Depth of the root zone is
more than 6 feet. Natural fertility and organic-matter
content of the surface layer are low.

These soils are used mostly for hay, pasture, wood-
land, and wildlife habitat.

Representative profile of Rousseau fine sand, 6 to 12
percent slopes, in an uncultivated area, 800 feet south
and 30 feet east of the northwest corner of sec. 23, T.
29N, R.27E.:

Al1—0 to 3 inches; black (10YR 2/1) fine sand;
weak medium granular structure; very
friable; many roots; medium acid;
abrupt smooth boundary. _

A2—3 to 6 inches; grayish brown (7.5YR 5/2)
fine sand; single grained; loose; many
roots; medium acid; clear wavy bound-

ary.

B2ir—6 to 11 inches; dark reddish brown (5YR
3/4) fine sand; single grained; loose;
common roots; medium acid; clear wavy
boundary.

B3—11 to 27 inches; strong brown (7.5YR 5/6)
fine sand; single grained; loose; medium
acid; clear wavy boundary.

C—27to 60 inches; yellowish brown (10YR 5/4)
ﬁn.ez1 sand; single grained; loose; slightly
acid.

The solum is 20 to 82 inches thick. It is commonly
medium acid but ranges to strongly acid in some
pedons. The C horizon is medium acid or slightly acid.
The profile is dominantly fine sand throughout. The Al
horizon is black or very dark gray. The Bir horizon is
dark brown, brown, dark reddish brown, or reddish
brown. Where present, the B horizon is strong brown,
yellowish red, or reddish yellow. The C horizon is
brown, pale brown, yellowish brown, light brown, or
strong brown. Content of coarse fragments is less than
5 percent, by volume.

Rousseau soils are near Deford, Manistee, and Wain-
ola soils. They are better drained than Wainola and
Deford soils. They do not have the clayey texture in the
lower part of the B horizon and in the C horizon that
is characteristic of Manistee soils.

RoB—Rousseau fine sand, 2 to 6 percent slopes. This
gently sloping soil is on sandy outwash plains and lake
plains. Most areas are irregular in shape and are 10 to
200 acres in size.

This soil has a profile similar to the one described as
representative of the series, but it has a thicker surface
layer and more distinct horizon development. This soil
is also less susceptible to soil blowing than the repre-
sentative soil.

Included with this soil in mapping are small areas of
Manistee and Wainola soils. Also included are small
areas of sloping Rousseau fine sand and areas of gently
sloping and sloping Rousseau-Shawano fine sands,

Runoff is slow. The hazard of erosion is moderate.
Droughtiness is the main limitation of this soil.

Most areas of this soil are used for hay, unimproved
pasture, native woodland, and wildlife habitat. Man-
agement is needed to supply regular additions of or-
ganic matter and to conserve moisture. This soil is
moderately well suited to crops commonly grown in the
county. Capability unit IIIs-3; woodland suitability
subclass 3s.

RoC—Rousseau fine sand, 6 to 12 percent slopes.
This sloping soil is on sandy outwash plains and lake
plains. Most areas are irregular in shape and are 10 to
200 acres in size. This soil has the profile described as
representative of the series (fig. 5).

Included with this soil in mapping are small areas of
Wainola soils. Also included are small areas of gently
sloping Rousseau soils and areas of gently sloping and
sloping Rousseau-Shawano fine sands.

Runoff is slow, The hazard of erosion is slight. A
moderate hazard of soil blowing is the main limitation
of this soil. Droughtiness limits crop growth.

This soil is mostly used for permanent hay, unim-
proved pasture, native woodland, and wildlife habitat.
Management is needed to supply regular additions of
organic matter and to conserve moisture. This soil is
moderately well suited to crops commonly grown in the
county. Capability unit IIle-7; woodland suitability
subclass 3s.

RpC—Rousseau-Shawano fine sands, 2 to 12 percent
slopes. These gently sloping and sloping soils are on
sandy outwash plains and ridges. Most areas are elon-
gated and are 10 to 200 acres in size. This complex is
about 75 percent Rousseau soils and 25 percent Sha-
wano soils. The Rousseau and Shawano soils are in such
small areas and are so intermingled that it was imprac-
tical to map them separately. The Rousseau soils have a
profile similar to the one described as representative of
the Rousseau series, but the surface layer has more
sand, less natural fertility, and lower organic-matter
content. The Shawano soil has the profile described as
representative of the series. It is in unvegetated depres-
sions and on hummocks. It has lost a considerable
amount of soil material by soil blowing.

Included with these soils in mapping are small areas
of Wainola soils and areas of moderately steep or steep
Rousseau soils.

Runoff is slow. The hazard of erosion is moderate.
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Figure 5.—Typical profile of a Rousseau fine sand,
6 to 12 percent slopes,

Soil blowing is a hazard. Low available water capacity
is the main limitation of these soils.

Most areas of this complex are in unimproved pas-
ture or native woodland. Some areas are in pine trees.
Management is needed to maintain plant cover, con-
serve moisture, and control soil blowing. These s_o_lls
are generally unsuited to cultivated crops. Capability
unit VIs-3; woodland suitability subclasses 3s and 6s.

RpD—Rousseau-Shawano fine sands, 12 to 35 per-
cent slopes. These moderately steep to very steep soils
are on sandy outwash ridges. Most areas are elongated
and are 10 to 200 acres in size. This complex is about
65 percent Rousseau soils and 35 percent Shawano
soils (fig. 6). The Rousseau and Shawano soils are in
such small areas and are so intermingled that it was
not practical to map them separately. The Rousseau
soils have a profile similar to the one described as rep-
resentative of the series, but the surface layer has more

sand, less natural fertility, and lower organic-matter
content. The Shawano soil is in unvegetated depres-
sions and on hummocks. It has lost a considerable
amount of material by soil blowing.

Included with these soils in mapping are small areas
of gently sloping or sloping Rousseau soils.

Runoft is slow. The hazard of erosion is moderate.
Low available water capacity, slope, and the hazard of
soil blowing are the main limitations of these soils.

Most areas of this complex are in unimproved pas-
ture or native woodland. Some areas are in pine trees.
Management is needed to maintain plant cover, con-
serve moisture, and control soil blowing. These soils
are unsuited to cultivated crops. Capability unit
VIIs-3; woodland suitability subclasses 3s and 6s.

RrB—Rousseau-Deford fine sands, 2 to 6 percent
slopes. These nearly level and gently sloping soils are
on low ridges and in swales on sandy outwash plains
and lake plains. Most areas are elongated and are 50 to
300 acres in size. This complex is about 40 percent
Rousseau soils, 40 percent Deford soils, and 20 percent
Markey and Wainola soils. The Rousseau soils are
mostly gently sloping. The Deford soils are mostly
nearly level.

Included with these soils in mapping are small areas
of sloping Rousseau soils.

Runoff is slow. The hazard of erosion is slight. Soil
blowing is a hazard. The low available water capacity
of the Rousseau soils and the wetness of the Deford
soils are the main limitations. Surface drainage re-
moves excess water on Deford soils. Deep ditches pro-
vide internal drainage where outlets are available. ‘

Most areas of this complex are in native woodland
or wildlife habitat. Management is needed on Rousseau
soils to supply regular additions of organic matter and
to conserve moisture. These soils are generally poorly
suited to crops commonly grown in the county. Capabil-
ii:yd Znit IVw-5; woodland suitability subclasses 38s
and 4w.

Saprists

Sa—Saprists. These soils are in depressions where
drainage water accumulates. Saprists areas occur in-
termittently throughout the survey area, particularly
alang the shorelines of Green Bay and Lake Michigan.
Slopes are 0 to 2 percent. These areas occupy shallow
lakes and ponds that are dry during years with less
than normal rainfall. Most areas, however, remain wet
all year. It is not practical to drain most areas because
of their low position on the landscape and the lack of
suitable outlets.

Saprists are unsuited to any type of crop or wood
production. They provide good habitat for waterfowl
such as ducks and geese and for fur-bearing animals
such as muskrat and mink.. Cattails, rushes, sedges,
willows, and other water-tolerant plants grow abun-
dantly and provide wildlife habitat. Capability unit
VIIIw-15; woodland suitability subclass 6w.

Shawano series

The Shawano series consists of excessively drained,
gently sloping to very steep soils on old lake border
dunes, lake plains, and outwash plains. The native
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Figure 6.—Typical area of Rousseau-Shawano fine sands, 12 to 35 percent slopes, near Clark Lake.

vegetation is red oak, sugar maple, white birch, and
white-cedar.

In a representative profile the surface layer is very
dark grayish brown fine sand about 4 inches thick. The
subsurface layer is pale brown fine sand about 8 inches
thick. The subsoil is about 17 inches thick; it is strong
brown, loose fine sand in the upper part and reddish
yellow, loose fine sand in the lower part. The substra-
tum is light yellowish brown fine and medium sand to a
depth of about 60 inches.

The available water capacity is low, and permeabil-
ity is rapid. These soils are seasonally saturated at a
depth of 6 feet or more. Depth of the root zone is more
than 6 feet. Natural fertility and the organic-matter
content of the surface layer are very low.

In Door County, Shawano soils are mapped only in
complexes with Rousseau soils. -

Representative profile of Shawano fine sand in an
area of Rousseau-Shawano fine sands, 2 to 12 percent
slopes, in a wooded area, 600 feet south and 1,100 feet
;V;% of the northeast corner of sec. 12, T. 29 N., R.

A1—0 to 4 inches; very dark grayish brown
(10YR 3/2) fine sand; weak medium

granular structure; very friable; few
fine fibrous roots; slightly acid; clear
wavy boundary.

A2—4 to T inches; pale brown (10YR 6/3) fine
sand; single grained; loose; few fine fi-
brous roots; medium acid; clear wavy
boundary.

B2—7 to 12 inches; strong brown (7.5YR 5/6)
fine sand; single grained; loose; few fine
fibrous roots; medium acid; clear irregu-
lar boundary.

B3—12 to 24 inches; reddish yellow (7.5YR 6/6)
fine sand; single grained; loose; neutral;
gradual wavy boundary. .

C—24 to 60 inches; light yellowish brown (10YR
6/4) fine and medium sand; single
grained ; loose ; mildly alkaline.

The solum is 18 to 36 inches thick, and depth to free
carbonates is 60 inches or more. The solum is commonly
medium acid and or slightly acid but ranges to strongly
acid in some pedons. Reaction of the transitional B3
horizon ranges to neutral in some places. Undisturbed
areas have an Al horizon that is dark brown (10YR
2/2) or very dark grayish brown (10YR 3/2) fine sand
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about 1 to 4 inches thick. In areas that have active soil
blowing, some or all of the horizons are missing, or sev-
eral inches of sandy overburden cover the Al horizon.
In some places, the A2 horizon is absent. The B and C
horizons are dominantly fine sand but range to very fine
sand. The profile is less than 5 percent coarse frag-
ments throughout.

Shawano soils are near Rousseau soils and have
formed in similar materials. Shawano soils lack the dis-
tinct subsoil layer of iron accumulation that is present
in Rousseau soils.

Sisson series

The Sisson series consists of well drained, nearly
level to sloping soils on old lake plains. The native vege-
tation is northern hardwoods, primarily sugar maple
and red oak.

In a representative profile the surface layer is dark
grayish brown fine sandy loam about 8 inches thick.
The subsurface layer is brown loamy fine sand about 2
inches thick. The next layer is mixed brown loamy fine
sand and dark brown fine sandy loam about 3 inches
thick. The subsoil is about 20 inches thick. It is dark
brown, friable fine sandy loam in the upper part; dark
brown, firm loam in the middle part; and brown, fri-
able fine sandy loam in the lower part. The substratum
is brown, friable, stratified «ilt, very fine sand, and fine
sand to a depth of about 60 inches.

The available water capacity is high, and pemeabil-
ity is moderate. These soils are seasonally saturated at
a depth of 6 feet or more. Depth of the root zone is more
than 6 feet. Natural fertility is medium, and the
organic-matter content of the surface layer is moderate.

Most areas of these soils are used for all farm crops
commonly grown in the county.

Representative profile of Sisson fine sandy loam, 2 to
8 percent slopes, in a cultivated field, 1,040 feet south
and 900 feet west of the northeast corner of the SE1/,
sec. 21, T.26 N.,, R. 23 E.:

Ap—O0 to 8 inches; dark grayish brown (10YR
4/2) fine sandy loam; weak medium
granular structure; friable; slightly acid;
abrupt smooth boundary.

A28 to 10 inches; brown (10YR 5/3) loamy fine
sand ; weak thin platy structure; very fri-
able; slightly acid; abrupt wavy bound-

ary.
A&B—10 to 13 inches; brown (10YR 5/3) loamy
' fine sand (A2) ; weak thin platy structure
that interfingers into and surrounds some
peds of dark brown (7.5YR 4/4) fine
sandy loam (B2); weak fine subangular
blocky structure; friable; slightly acid;

. clear wavy boundary.

B&A—13 to 16 inches; dark brown (7.5YR 4/4)
fine sandy loam (B2); weak fine suban-
gular blocky structure that is interfin-
gered by brown (10YR 5/3) loamy fine
sand (A2) ; weak fine subangular blocky
structure; friable; slightly acid; clear
wavy boundary.

B21t—16 to 23 inches; dark brown (7.5YR 4/4)
heavy fine sandy loam; weak medium

subangular blocky structure; friable;
slightly acid; gradual wavy boundary.

B22t—23 to 27 inches; dark brown (7.5YR 4/4)
loam; moderate medium subangular
blocky structure; firm; patchy clay films
on ped faces and in root channels;
slightly acid; clear wavy boundary.

B3—27 to 33 inches; brown (7.5YR 5/4) fine
sandy loam ; weak fine subangular blocky
structure; friable; neutral; abrupt wavy
boundary.

C—33 to 60 inches; brown (10YR 5/3) stratified
silt; very fine sand and fine sand; mas-
sive; friable; slightly effervescent; mildly
alkaline.

The solum is 24 to 40 inches thick. It is slightly acid
to neutral but ranges to mildly alkaline in some pedons.
The C horizon is commonly mildly alkaline but ranges
to moderately alkaline. Uncultivated areas have a very
dark grayish brown A1 horizon 2 to 4 inches thick. The
A horizon is dominantly fine sandy loam, but the A2
horizon is loamy fine sand in some places. In uneroded
areas there is an A2 horizon 2 to 6 inches thick. In
some pedons the A&B and B&A horizons have tongues
of A2 material surrounding columnarlike peds of the Bt
horizon or surrounding small isolated remnants of the
Bt horizon. The B horizon is dark brown, brown, yel-
lowish brown, or dark yellowish brown. It is commonly
fine sandy loam or very fine sandy loam but ranges to
silt loam or loam in some pedons. The C horizon is
stratified silt and very fine sand, but some pedons have
thin lenses of fine sand or silty clay loam or both.

In Door County, these soils have slightly less clay,
more interfingering of the A2 horizon into the B hori-
zon, and an annual temperature a few degrees cooler
than the defined range for the series. These differences
do not alter their usefulness and behavior.

Sisson soils are near Boyer and Yahara soils. They
have a finer textured B horizon than Boyer soils and
are better drained than the somewhat poorly drained
Yahara soils.

SnA—Sisson fine sandy loam, 0 to 2 percent slopes.
This nearly level soil is on old glacial lake plains. Most
areas are irregular in shape and are 10 to 100 acres in
size.

This soil has a profile similar to the one described as
representative of the series, but it is less susceptible to
erosion and generally produces higher yields.

Included with this soil in mapping are small areas of
Yahara soils. Also included are small areas of gently
sloping Sisson fine sandy loam, and small areas of soils
that have a silt loam surface layer or a fine sandy loam
subsoil. :

Runoff is slow. The hazard of erosion is slight. This
soil has few limitations for farming.

Most areas of this soil are used for corn, small grain,
and legumes. Some truck crops are also grown. Man-
agement practices such as the use of green manure
crops and barnyard manure help to maintain good
tilth and organic-matter content and sustain crop
yields. This soil is well suited to all crops commonly
grown in the county. Capability unit I-4; woodland
suitability subclass 1o.

SnB—Sisson fine sandy loam, 2 to 8 percent slopes..
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This gently sloping and sloping soil is on old glacial
lake plains. Most areas are irregular in shape and are
10 to 150 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 Yahara soils. Also included are small areas of nearly
level and sloping eroded Sisson fine sandy loams and
small areas of soils that have a silt loam surface layer
or fine sandy loam subsoil.

Runoff is slow. The hazard of erosion is slight, and it
is the main limitation of this soil.

Most areas of this soil are used for corn, small grain,
and legumes. Some truck crops are also grown. Man-
agement is needed to prevent water erosion and to
maintain organic-matter content and good tilth. Prac-
tices such as the use of green manure crops and barn-
yard manure are necessary to sustain crop yields. If
properly managed, this soil is well suited to all crops
commonly grown in the county. Capability unit IIe-1;
woodland suitability subclass 1o.

Solona series

The Solona series consists of somewhat poorly
drained, nearly level soils in depressions and drainage-
ways on glacial till plains. The native vegetation is
American elm, northern white-cedar, and white ash.

In a representative profile the surface layer is very
dark grayish brown loam about 9 inches thick. The
subsurface layer is brown loam about 3 inches thick.
The subsoil is about 15 inches thick and is mottled;
it is yellowish brown, friable silt loam in the upper
part and reddish brown, friable loam in the lower part.
The substratum is mottled, light brown, friable sandy
loam to a depth of about 60 inches.

The available water capacity and permeability are
moderate. These soils are seasonally saturated at a
depth of 1 to 3 feet, unless they are drained. If these
soils are not drained, the depth of the root zone is lim-
ited by the water table. Natural fertility is medium,
and the organic-matter content of the surface layer is
moderate.

If drained, these soils are used for pasture or for
general farm crops commonly grown in the county.
Undrained areas provide good wetland wildlife habitat.
Some undrained areas are used for unimproved pas-
ture.

Representative profile of Solona loam, 0 to 3 percent
slopes, in a cultivated field, 1,020 feet west and 20 feet
south of the northeast corner of the SE1j sec. 13, T.
31 N, R. 27 E.:

Ap—0 to 9 inches; very dark grayish brown
(10YR 3/2) loam, light brownish gray
(10YR 6/2) dry; moderate medium sub-
angular blocky structure; friable; many
roots; mildly alkaline; abrupt smooth
boundary.

A2—9 to 12 inches; brown (10YR 5/3) loam;
weak medium subangular blocky struc-
ture; friable; many roots; neutral; clear
wavy boundary.

B1—12 to 18 inches; yellowish brown (10YR
5/4) silt loam ; few medium distinect gray-
ish brown (10YR 5/2) mottles; moder-

ate medium subangular blocky structure;
friable; many roots; mildly alkaline;
gradual wavy boundary.

B2t—18 to 27 inches; reddish brown (5YR 4/4)
loam; common medium prominent yel-
lowish brown (10YR -5/6) and light
brownish gray (10YR 6/2) mottles;
moderate medium subangular blocky
structure; thin patchy clay films in pores;
friable; mildly alkaline; gradual smooth
boundary.

C—27 to 60 inches; light brown (7.5YR 6/4)
sandy loam; common medium distinct
strong brown (7.5YR 5/6) and light gray
(10YR 7/2) mottles; weak medium sub-

angular Dblocky structure; friable;
?jcrongly effervescent; moderately alka-
ine.

The solum is 24 to 30 inches thick and is neutral to
mildly alkaline. The C horizon is commonly moderately

" alkaline but ranges to mildly alkaline in some pedons.

The surface layer is dominantly loam. The Al or Ap
horizon is very dark grayish brown, very dark brown,
or dark brown. The A2 horizon is dark grayish brown,
brown, or dark yellowish brown. The B1 horizon is
loam, sandy loam, or silt loam. The Bt horizon is heavy
sandy loam, loam, or clay loam, and is dark brown,
brown, or reddish brown. The C horizon is brown,
dark brown, or reddish brown, and is loam or sandy
loam. Content of coarse fragments in the C horizon is
as much as 20 percent, by volume.

In Door County these soils are slightly more acid
than the defined range for the series, but this difference
does not alter their usefulness and behavior.

Solona soils are near Angelica, Bonduel, and Emmet
soils. They are better drained than Angelica soils and
do not have the dolomite bedrock that underlies Bon-
duel soils. Solona soils are wetter than the well drained
Emmet soils.

SoA—Solona loam, 0 to 3 percent slopes. This nearly
level and gently sloping soil is in drainageways and
depressions on glacial till plains. Most areas in drain-
ageways are elongated and areas in depressions are
irregular in shape. Areas are 3 to 100 acres in size.

Included with this soil in mapping are small areas
of Emmet and Angelica soils. Also included are some
1small areas of soils that have a sandy loam surface

ayer.

Runoff is slow. The hazard of erosion is slight. Wet-
ness is the main limitation of this soil. This soil receives
runoff from adjoining areas and is likely to be ponded
for brief periods during wet seasons and after heavy
rains. Surface drainage removes excess water rapidly.
Deep ditches-and field tile provide internal drainage.

If drained, this soil is suited to corn, small grain,
legumes such as red clover, and pasture. Undrained
areas are used for unimproved pasture, but are better
suited to wetland wildlife habitat. Capability unit
IIw-2; woodland suitability subclass 2o0.

Suamico series

The Suamico series consists of very poorly drained,
nearly level, organic soils in old glacial lake basins and
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depressions. These soils are underlain by clayey glacial
till. The native vegetation is northern white-cedar, wil-
low, white birch, alder, and redosier dogwood. )

In a representative profile the upper 33 inches is
black muck that contains about 10 percent recogniz-
able plant fibers if undisturbed. The substratum is
mottled gray and brown, plastic silty clay to a depth of
about 60 inches. )

The available water capacity is very high. Perme-
ability is moderately rapid in the organic layer and
slow in the substratum. These soils are saturated at a
depth of less than 1 foot, unless they are drained. If
they are not drained, the depth of the root zone is
limited by the water table. Natural fertility is low, and
organic-matter content of the surface layer is very
high. '

%f drained, these soils are used for most gen.eral
farm crops commonly grown in the county. Undrained
areas provide very good wetland wildlife habitat. A
few areas are used for unimproved pasture.

Representative profile of Suamico muck in a wooded
area, 700 feet east and 200 feet north of the center of
sec. 32, T.26 N, R. 24 E.: _

0a1-0 to 7 inches; black (10YR 2/1) broken face
and rubbed sapric material; about 10
percent fibers, less than 5 percent rubbed;
weak medium subangular blocky struc-
ture parting to fine granular; very
friable; primarily herbaceous fibers;
neutral; clear wavy boundary.

0a2—7 to 38 inches; black (10YR 2/1) broken
face and rubbed sapric material; about
10 percent fibers, less than 5 percent
rubbed; weak medium platy structure
parting to moderate fine and medium
granular; very friable; primarily herba-
ceous fibers; mneutral; abrupt smooth
boundary. )

IIC1g—33 to 45 inches; gray (10YR 5/1) silty
clay ; common medium distinet yellowish
brown (10YR 5/4) mottles; massive;
plastic; strongly effervescent ; moderately
alkaline; clear smooth boundary. )

I1C2g—45 to 60 inches; brown (7.5YR 5/2) silty
clay; few medium faint light brown
(7.5YR 6/4) mottles; massive; plastic;
strongly effervescent; moderately alka-
line.

The organic horizons are 16 to 50 inches thick in
undrained areas. They are generally neutral, but in
some pedons the reaction ranges to slightly acid. The
organic horizons are very dark gray or black and are
primarily sapric material from herbaceous plants. A
few woody fragments are in some pedons. The sub-
stratum is commonly silty clay but ranges to clay or
heavy clay loam in some places. Reaction is dominantly
moderately acid but ranges to neutral.

Suamico soils are near Carbondale and Cathro soils
and are now classified within the range of the Cathro
series. Suamico and Cathro soils both formed in or-
ganic deposits 16 to 50 inches thick; Suamico soils over
a clayey substratum, and Cathro soils over a loamy
substratum. Carbondale soils formed in organic de-
posits more than 51 inches thick.

Su—Suamico muck. This nearly level soil is in old
glacial lake basins and in depressions. Slopes are 0 to 2
percent. Most areas are irregular in shape and are 5 to
100 acres in size.

Included with this soil in mapping are small areas
of Carbondale and Cathro soils. Also included are
small, gently sloping areas of Suamico muck.

Runoff is slow. The hazard of erosion is very slight.
Wetness is the main limitation of this soil. Subsidence
is a management concern if the water table is lowered
too much. This soil is likely to be ponded during wet
seasons and after heavy rains. Surface drainage re-
moves excess water rapidly. Deep ditches and subsur-
face drainage provide internal drainage.

Even if drained, this soil is poorly suited to crops
commonly grown in the county because of the frost
hazard. In places, undrained areas are used for unim-
proved pasture, but are better suited to wetland wild-
life habitat than to most other uses. Capability unit
IVw-7; woodland suitability subclass 3w.

Summerville series

The Summerville series consists of well drained,
nearly level to moderately steep soils on glacial till
plains where the underlying dolomite bedrock is at a
depth of 10 to 20 inches. The native vegetation is north-
ern hardwoods, primarily sugar maple and red oak.

In a representative profile the surface layer is very
dark grayish brown loam about 5 inches thick. The
subsurface layer is grayish brown loam about 7 inches
thick. The subsoil is dark brown, firm loam about 3
inches thick. Dolomite bedrock is at a depth of about
15 inches.

The available water capacity is very low, and per-
meability is moderate. These soils are seasonally
saturated at a depth of 6 feet or more. The depth of the
root zone is limited by the dolomite bedrock. Natural
fertility is medium or low, and the organic-matter
content of the surface layer is moderate.

Many areas of these soils are used for all farm crops
commonly grown in the county. Some areas also re-
main in native woodland.

Representative profile of Summerville loam, 2 to 6
percent slopes, in a cultivated field, 780 feet east and
400 feet north of the southwest corner of the SE1
sec.29, T.29N.,,R.26 E.:

Ap—0 to 5 inches; very. dark grayish brown
(10YR 3/2) loam; weak medium suban-
gular blocky structure parting to moder-
ate medium granular; friable; many
roots; neutral; abrupt smooth boundary.

A2—5 to 12 inches; grayish brown (10YR 5/2)
loam; moderate medium subangular
blocky structure; friable; common roots;

) slightly acid; gradual wavy boundary.

B2ir—12 to 15 inches; dark brown (7.5YR 4/4)
loam; moderate medium subangular
blocky structure; firm; common roots;

. heutral; abrupt wavy boundary.

R—15 inches; light gray (10YR 7/2) consolidated
dolomite bedrock.

The solum is slightly acid to neutral. Depth to dolo-
mite bedrock is 10 to 20 inches. The Ap or Al horizon
is very dark brown, very dark gray, or very dark
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grayish brown loam or sandy loam. Where present, the
Bir horizon is dark brown, brown, or reddish brown
loam or sandy loam. .

Summerville soils are near Bonduel Shallow Variant,
Longrie, and Namur soils. They are not so wet as Bon-
duel Shallow Variant soils. Summerville soils are
thinner over dolomite than Longrie soils and mostly
thicker over dolomite than Namur soils.

SvA—Summerville loam, 0 to 2 percent slopes. This
nearly level soil is on glacial till plains that are under-
lain by dolomite bedrock, Most areas are irregular in
shape and are 5 to 200 acres in size.

This soil has a profile similar to the one described as
representative of the series, but it has a thicker sur-
face layer. This soil also is less susceptible to erosion.

Included with this soil in mapping are small areas of
Bonduel Shallow Variant, Longrie, and Namur Variant
soils. Also included are areas of gently sloping Sum-
merville loam. In some places, there are dolomite or
shale bedrock outcrops.

Runoff is slow. The hazard of erosion is slight.
Droughtiness is the main limitation of this soil.

Some areas of this soil are used for corn, small
grain, legumes, and pasture. Management practices
such as minimum tillage and the use of green manure
crops and barnyard manure are necessary to sustain
crop yields. If properly managed, this soil is moderately
well suited to most crops commonly grown in the
county. Many areas remain in native woodland. Capa-
bility unit ITIs-8; woodland suitability subeclass 3d.

SvB—Summerville loam, 2 to 6 percent slopes. This
gently sloping soil is on glacial till plains that are
underlain by dolomite bedrock. Most areas are irreg-
ular in shape and are 5 to 200 acres in size. This soil
has the profile described as representative of the
series (fig. 7).

Included with this soil in mapping are small areas
of Longrie, Namur, and Kolberg Variant soils. Also
included are small areas of nearly level and sloping
Summerville loam and a few dolomite bedrock out-
crops.

Runoff is medium. The hazard of erosion is moderate,
and it is the main limitation of this soil.

Some areas of this soil are used for corn, small
grain, legumes; and pasture. Management practices
such as protection from erosion and the use of green
manure crops and barnyard manure are necessary to
sustain crop yields. If properly managed, this soil is
moderately well suited to most crops grown in the
county. Many areas remain in native woodland. Capa-
bility unit I1Te-3; woodland suitability subeclass 3d.

SvC—Summerville loam, 6 to 12 percent slopes.
This sloping soil is on glacial till plains that are under-
lain by dolomite bedrock. Most areas are irregular in
shape and are 5 to 150 acres in size.

This soil has a profile similar to the one described as
representative of the series, but it has a thinner surface
layer. This soil also is more susceptible to erosion and
has more surface stones and dolomite bedrock outcrops.

Included with this soil in mapping are small areas of
Longrie, Namur, and Kolberg Variant soils. Also
included are small areas of gently sloping and mod-
erately steep Summerville loam and dolomite outcrops.

Runoff is medium. The hazard of erosion is moderate,
and it is the main limitation of this soil.

Figure 7.—Typical profile of Summerville loam,
2 1o 6 percent slopes.

Most areas of this soil are in native woodland. Some
areas are used for corn, small grain, legumes, and
pasture. Management practices such as the use of green
manure crops and barnyard manure are necessary to
sustain crop yields. Management is needed to maintain
plant cover, prevent erosion, and supply organic matter.
This soil is poorly suited to crops commonly grown in
the county. Capability unit IVe-3 ; woodland suitability
subclass 3d.

SvD—Summerville loam, 12 to 20 percent slopes.
This moderately steep soil is on glacial till plains that
are underlain by dolomite bedrock. Most areas are
irregular in shape and are 5 to 100 acres in size.

This soil has a profile similar to the one described as
representative of the series, but it has a thinner surface
layer. This soil is also more susceptible to erosion and
has more surface stones and dolomite bedrock outerops.

TIncluded with this soil in mapping are small areas of
Namur soils. Also included are small areas of sloping
and steep Summerville loams and some dolomite out-
crops.

Runoff is rapid. The hazard of erosion is severe, and
it is the main limitation of this soil.

Most areas of this soil are used for hay, unimproved
pasture, native woodland, or wildlife habitat. Manage-
ment is needed to supply regular additions of organic
matter and to conserve moisture. This soil is generally
unsuited to farm crops commonly grown in the county.
ggpability unit VIe-3; woodland suitability subclass
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Figure 8—Washed gravel and cobble ridges located on old glacial
lake beaches.

Udipsamments

Ud—Udipsamments. These areas consist of well
drained to excessively drained, gently sloping and slop-
ing beach deposits along major lakes. Slopes are mainly
2 to 12 percent. Some areas are moderately steep angi
steep. The deposits have very little or no evidence of soil
profile development, Adjacent to the presept lakes and
as far as 100 feet from them there is little, if any, vege-
tation. At greater distances from the lakes, the native
vegetation is mainly white birch, northern white-cedar,
and drought-tolerant grasses. Most areas are long and
narrow.

Due to the very droughty nature of these §andy de-
posits, soil blowing, and. erosion by wave action, these
areas are unsuited to and are not used for cultivated
crops or pasture. They are used extensively for recrea-
tion and in a few places for homesites. Capability unit
VIIs-9; woodland suitability subclass 6s.

Udorthents

Uo—Udorthents, cobbly. These areas consist of
excessively drained, gently sloping and s}opmg beach
deposits along major lakes. These deposits have very
little or no evidence of soil profile development (fig. 8).
They consist of coarse gravel and stones and slabs of
dolomite as much as 20 inches long. Slopes are 2 to 12
percent. Adjacent to the present lakes, and as far as
100 feet from them there is little, if any, vegetation. .At
greater distances from the lakes, the native vegetation
is mainly white birch, northern white-cedar, and

drought-tolerant grasses. Most areas are long and
narrow.

Due to the very droughty nature of these deposits,
soil blowing, and erosion by wave action, these areas
are unsuited to and are not used for cultivated crops or
pasture. They are used extensively for recreation and
in a few places for homesites. Capability unit VIIs-9;
woodland suitability subclass 6s.

Wainola series

The Wainola series consists of somewhat poorly
drained, nearly level soils on sandy lacustrine and out-
wash plains. The native vegetation is aspen, willow, and
black spruce.

In a representative profile the surface layer is black
loamy fine sand about 5 inches thick. The subsurface
layer is grayish brown fine sand about 8 inches thick.
The subsoil is about 17 inches thick and is mottled; it
is dark reddish brown, loose fine sand in the upper part
and dark brown, loose fine sand in the lower part. The
substratum is mottled, yellowish brown, loose fine sand
to a depth of about 60 inches.

The available water capacity is low, and permeabil-
ity is rapid. These soils are seasonally saturated at a
depth of 1 to 2 feet, unless they are drained. If these
soils are not drained, the depth of the root zone is
limited by the water table. Natural fertility and the
organic-matter content of the surface layer are low.

If drained, most areas of these soils are used for
pasture or general farm crops commonly grown in the
county. Undrained areas are used for unimproved
pasture, woodland, or wetland wildlife habitat.

Representative profile of Wainola loamy fine sand in
a wooded area, 740 feet east and 10 feet south of the
center of sec. 23, T.32 N,,R. 28 E.:

A1—0 to 5 inches; black (10YR 2/1) loamy fine
sand; weak fine granular structure; very
friable; many roots; medium acid;
abrupt smooth boundary.

A2—5 to 13 inches; grayish brown (10YR 5/2)
fine sand; single grained; loose; common
roots; slightly acid; abrupt smooth
boundary.

B21ir—13 to 24 inches ; dark reddish brown (5YR
3/4) fine sand; common medium distinct
strong brown (7.5YR 5/6) mottles;
single grained; loose; common roots;
slightly acid; clear wavy boundary.

B22ir—24 to 30 inches; dark brown (7.5YR 4/4)
fine sand; common medium distinct yel-
lowish brown (10YR 5/6) mottles; single
grained; loose; slightly acid; abrupt
smooth boundary.

C—30 to 60 inches; yellowish brown (10YR 5/4)
fine sand ; few medium distincet brownish
yellow (10YR 6/6) mottles; single
grained; loose; slightly acid.

The solum is 20 to 84 inches thick and is slightly acid
to medium acid. In cultivated areas, the surface layer
is 6 to 8 inches thick. In uncultivated areas, the A1l
horizon is 3 to 5 inches thick and is black, very dark
brown, very dark gray, or very dark grayish brown.
The B horizon is dark brown, dark reddish brown,
dark yellowish brown, or reddish brown. The C horizon
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is brown, yellowish brown, pale brown, or very pale
brown. Coarse fragments are less than 5 percent, by
volume. The B and C horizons are commonly fine sand
but range to loamy fine sand in some pedons.

Wainola soils are near Deford, Rousseau, and Yahara
soils. They form a drainage sequence with the poorly
drained Deford soils and the well drained Rousseau
soils. Wainola soils do not have the stratified silt and
fine sand C horizon that Yahara soils have.

Wa—Wainola loamy fine sand. This nearly level soil
is on sandy lacustrine and outwash plains. Slopes are
0 to 2 percent. Most areas are irregular in shape and
are 5 to 200 acres in size.

Included with this soil in mapping are small areas
of Deford and Rousseau soils. Some small areas have a
fine sandy loam surface layer.

Runoff is slow. The hazard of erosion is slight. Wet-
ness is the main limitation of this soil. This soil re-
ceives runoff from adjoining areas and is likely to be
ponded during wet seasons and after heavy rains.
Surface drainage removes excess surface water rapidly.
Deep ditches provide internal drainage.

Even if drained, this soil is poorly suited to most
crops commonly grown in the county because of the
frost hazard. Undrained areas are used for unimproved
pasture, woodland, or wetland wildlife habitat. Capa-
bility unit IVw-5; woodland suitability subclass 3o.

Yahara series

The Yahara series consists of somewhat poorly
drained, nearly level and gently sloping soils on old
glacial lake plains. The native vegetation is American
elm, northern white-cedar, and white ash.

In a representative profile the surface layer is black
fine sandy loam about 8 inches thick. The subsoil is
about 13 inches thick and is mottled. It is brown, fri-
able fine sandy loam in the upper part; yellowish
brown, friable silt loam in the middle part; and brown,
loose medium sand in the lower part. The substratum
is yellowish brown, friable stratified silt and fine sand
in the upper part; brown, firm silty clay loam in the
middle part; and grayish brown, loose, very fine sand
in the lower part to a depth of about 60 inches. There
are mottles in the substratum.

The available water capacity is high, and permeabil-
ity is moderate. These soils are seasonally saturated at
a depth of 1 to 3 feet, unless they are drained. If these
soils are not drained, the depth of the root zone is
limited by the water table. Natural fertility is medium,
and the organic-matter content of the surface layer is
moderate.

If drained, most areas of these soils are used for
pasture or general farm crops commonly grown in the
county. Undrained areas are used for unimproved
pasture, woodland, or wetland wildlife habitat.

Representative profile of Yahara fine sandy loam, 0
to 3 percent slopes, in an uncultivated area, 640 feet
west and 50 feet north of the southeast corner of the
SW14 sec. 21, T. 26 N.,, R. 23 E.:

A1—0 to 8 inches; black (10YR 2/1) fine sandy
loam; weak fine subangular blocky struc-
ture; very friable; common roots;
neutral ; abrupt smooth boundary.

B1—8 to 9 inches; brown (10YR 4/3) fine sandy

loam; few medium prominent yellowish
brown (10YR 5/6) mottles; weak fine
subangular blocky structure; friable;
neutral; clear wavy boundary.

B2—9 to 17 inches; yellowish brown (10YR 5/4)
silt loam ; common medium distinet light
brownish gray (10YR 6/2) and many
coarse prominent yellowish brown (10YR
5/8) mottles; weak medium subangular
blocky structure; friable; neutral; abrupt
wavy boundary.

B3—17 to 21 inches; brown (10YR 5/3) medium
sand; few medium faint light brownish
gray (10YR 6/2) and many medium
prominent yellowish brown (10YR 5/6)
mottles; single grained; loose; neutral;
abrupt smooth boundary.

C1—21 to 40 inches; yellowish brown (10YR 5/4)
silt with thin strata of fine sand; common
medium faint brown (7.5YR 4/4) and
common medium distinct yellowish brown
(10YR 5/6) mottles; weak medium platy
structure; friable; slightly effervescent;
mildly alkaline; abrupt wavy boundary.

C2—40 to 48 inches; brown (7.5YR 5/4) silty clay
loam ; common medium distinct yellowish
brown (10YR 5/6) mottles; weak me-
dium subangular blocky structure; firm;
slightly effervescent; mildly alkaline;
abrupt wavy boundary.

C3-—48 to 60 inches; grayish brown (10YR 5/2)
very fine sand ; few fine prominent brown-
ish yellow (10YR 6/6) mottles; single
grained; loose; strongly effervescent;
moderately alkaline.

The solum is 20 to 40 inches thick. The solum is
commonly neutral but in some pedons ranges to mildly
alkaline. The C horizon is mildly alkaline or moderately
alkaline. The B horizon is brown, yellowish brown, or
light .yellowish brown, and is mainly fine sandy loam
and silt loam. The C horizon is mainly stratified silt
and very fine sand but has thin layers of fine or medium
sand, silty clay loam, or silty clay.

In Door County, the annual temperature of these
soils is a few degrees cooler than the defined range for
the series, but this difference does not alter their use-
fulness and behavior.

Yahara soils are near Sisson, Wainola, and Yahara
Variant soils. They form a drainage sequence with the
poorly drained Yahara Variant soils and the well
drained Sisson soils. Yahara soils contain more silt and
clay and less sand than Wainola soils, which are formed
in sandy sediment.

YaA—Yabhara fine sandy loam, 0 to 3 percent slopes.
This nearly level and gently sloping soil is on glacial
lake plains. Most areas are irregular in shape and are
5 to 250 acres in size.

Included with this soil in mapping are small areas
of Sisson and Yahara Variant soils and soils that have
a silt loam surface layer. Also included are small areas
of soils that are underlain by sandy loam, loam, or clay
loam glacial till at a depth of 36 to 60 inches.

Runoff is slow. The hazard of erosion is slight. Wet-
ness is the main limitation of this soil. This soil receives
runoff from adjoining areas and is likely to be ponded
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during wet seasons and after heavy rains. Surface
drainage removes excess water rapidly. Deep ditches
provide internal drainage. Where field tiles are u_sed,
silt and fine sand enter the tile lines unless precautions
are taken to prevent their entry. .

If drained, this soil is suited to corn, small grain,
legumes such as red clover, and pasture. Some truck
crops are also grown. Undrained areas are used for un-
improved pasture, but are better suited to woodland or
wetland wildlife habitat. Capability unit IIw—4; wood-
land suitability subclass 1o.

Yahara Variant

The Yahara Variant consists of poorly drained,
nearly level soils on glacial lake plains. The native
vegetation is American elm, white ash, redosier dog-
wood, and marsh grasses. )

In a representative profile the surface layer is very
dark gray silt loam about 9 inches thick. The subsoil is
mottled, light brownish gray, friable silt loam about
14 inches thick. The substratum is mottled light gray
and light brownish gray, friable, stratified silt, very
fine sand, and silty clay loam to a depth of about 60
inches. .

The available water capacity is high, and permeabil-
ity is moderate. These soils are seasonally saturated at
a depth of less than 1 foot, unless they are drained. If
these soils are not drained, the depth of the root zone
is limited by the water table. Natural fertility is
medium, and the organic-matter content of the surface
layer is moderate.

If drained, most areas of these soils are used for
pasture or general farm crops commonly grown in the
county. Undrained areas provide good wetland wildlife
habitat. A few areas are used for unimproved pasture.

Representative profile of Yahara Variant silt loam
in an uncultivated area, 70 feet south and 70 feet east
of the northwest corner of sec. 22, T. 27 N., R. 26 E.:

A1—0 to 9 inches; very dark gray (10YR 3/1)
silt loam; moderate fine subangular
blocky structure; very friable; mildly
alkaline; clear wavy boundary.

B2g—9 to 28 inches; light brownish gray (10YR
6/2) silt loam; many medium prominent
yellowish brown (10YR 5/6) mottles;
weak thick platy structure parting to
weak fine subangular blocky; friable;
mildly alkaline; clear wavy boundary.

C1—23 to 42 inches; light gray (10YR 7/2) strati-
fied silt and very fine sand ; many medium
prominent brownish yellow (10YR 6/6)
mottles; friable; strongly effervescent;
mildly alkaline; clear wavy boundary.

C2—42 to 60 inches; light brownish gray (10YR
6/2) stratified silt and silty clay loam;
many medium faint grayish brown
(10YR 5/2) mottles; friable; slightly
sticky; strongly effervescent; mildly
alkaline.

The solum is 15 to 30 inches thick. The solum is
commonly mildly alkaline, but in some pedons reaction
ranges to neutral. The C horizon is mildly alkaline to
moderately alkaline. The Al or Ap horizon is 6 to 10
inches thick. The B horizon ranges from fine sandy

loam to silt loam. The C horizon is typically stratified
silt and very fine sand but in places has thin layers of
silty clay loam.

Yahara Variant soils are near Yahara soils. They
are wetter and have a higher silt and clay content than
Yahara soils.

Yv—Yahara Variant silt loam. This nearly level soil
is on glacial lake plains. Slopes are 0 to 2 percent. Most
areas are irregular in shape and are 5 to 100 acres in
size.

Included with this soil in mapping are small areas
of Yahara soils. Also included are small areas of soils
that have a fine sandy loam surface layer.

Runoff is very slow. The hazard of erosion is slight.
Wetness is the main limitation of this soil. This soil re-
ceives runoff from adjoining areas and is likely to be
ponded during wet seasons and after heavy rains. Sur-
face drainage removes excess water rapidly. Deep
ditches provide internal drainage. Where field tiles are
used, silt and fine sand will enter the tile lines unless
precautions are taken to prevent their entry.

If drained, this soil is suited to corn, small grain,
legumes such as red clover, and pasture. Undrained
areas are used for unimproved pasture, but are better
suited to wetland wildlife habitat than to most other
ulses. Capability unit IIIw-3; woodland suitability sub-
class lo.

Planning the use and management
of the soils

The soil survey is a detailed analysis and evaluation
of the most basic resource of the survey area—the soil.
It may be used to fit the use of the land, including
urbanization, to the limitations and potentials of the
natural resources and the environment and to help
avoid soil-related failures in uses of the land.

During a soil survey soil scientists, conservationists,
engineers, and others keep extensive notes, not only
about the nature of the soils but also about unique
aspects of behavior of these soils in the field and at
construction sites. These notes include observations of
erosion, drought damage to specific crops, yield esti-
mates, flooding, the functioning of septic systems, and
other factors relating the kinds of soil and their pro-
ductivity, potentials, and limitations under various
uses and management. In this way field experience
incorporated with measured data on soil properties and
performance is used as a basis for predicting soil
behavior.

Information in this section will be useful in applying
basic facts about the soils to plans and decisions for use
and management of soils for crops and pasture, wood-
land, and many nonfarm uses including building sites,
highways and other transportation systems, sanitary
facilities, parks and other recreational developments,
and wildlife habitat. From the data presented, the
potential of each soil for specified land uses may be
determined, soil limitations to these land uses may be
identified, and costly failures in homes and other struc-
tures, because of unfavorable soil properties, may be
avoided. A site can be selected where the soil properties
are favorable, or practices can be planned that will
overcome the soil limitations.
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Planners and others using the soil survey can
evaluate the impact of specified land uses on the overall
productivity of the survey area or other broad planning
area and on the environment. Both of these factors are
closely related to the nature of the soil. Plans can be
made to maintain or create a land use pattern in har-
mony with the natural soil.

Contractors can find information useful in locating
sources of sand and gravel, roadfill, and topsoil. Other
information indicates the presence of bedrock, wetness,
or very firm soil horizons that cause difficulty in exca-
vation.

Health officials, highway officials, engineers, and
many other specialists can find useful information in
this soil survey. The safe disposal of wastes, for ex-
ample, is closely related to properties of the soil. Pave-
ments, sidewalks, campsites, playgrounds, lawns, trees
and shrubs, and most other uses of land are influenced
by the nature of the soil.

Crops and pasture *

The major management concerns when using the
soils for crops and pasture are described in this section.
In addition, the crops or pasture plants that are best
adapted to the soil, including some not commonly
grown in the survey area, are discussed; the system of
land capability classification used by the Soil Conser-
vation Service is expldined; and the predicted yields
of the main crops, hay, and pasture are presented for
each soil,

This section provides information about the overall
agricultural potential and needed practices in the sur-
vey area for equipment dealers, drainage contractors,
fertilizer companies, processing companies, planners,
conservationists, and others. For each kind of soil,
information about management is presented in the
section “Descriptions of the soils.” Planners of man-
agement systems for individual fields or farms should
also consider the detailed information given in the
description of each soil.

More than 170,000 acres in the county was used for
crops and pasture in 1973. Of this total, about 15,000
acres was used for permanent pasture; 12,000 acres for
row crops, mainly corn; 35,000 acres for close-grown
crops, mainly oats; 54,000 acres for rotation hay and
pasture; and 13,000 acres for special crops. The rest
wasg idle cropland (10).

The potential of the soils in the county for increased
production of food is good. About 60,000 acres of poten-
tially good cropland is currently used as woodland, and
an estimated 2,000 acres is used as pasture. In addition
to the reserve productive capacity represented by this
land, food production could also be increased consider-
ably by extending the latest crop production technology
to all cropland in the survey area. This soil survey can
greatly facilitate the application of such technology.

Acreage in crops and pasture has gradually been de-
creasing as more land is used for urban development.
In 1964 there was an estimated 219,000 acres in farms
in the survey area. This figure has been decreasing at
the rate of about 2,400 acres per year.

? RaAYMoND E. HOAGUE, . district conservationist, Soil Con-
servation Service, assisted in preparing this section.

Basic practices of management

Soils that have a hazard of erosion make up about
65 percent of Door County. Erosion is a hazard where
slope is more than 2 percent. Emmet, Kewaunee,
Longrie, Omena, and Summerville soils are in this
group.

Loss of the surface layer by erosion is damaging for
two reasons. First, it reduces productivity as the sur-
face layer is lost and part of the subsoil is incorporated
into the plow layer. Also, loss of the surface layer is
especially damaging on soils that have a clayey subsoil,
such as Kewaunee and Kolberg soils, and on soils that
have a layer below the subsoil that limits the depth of
the root zone. Such layers include sand and gravel, as
in Alpena, Kiva, and Casco soils, or bedrock, as in Duel,
Kolberg, Longrie, Namur, and Summerville soils.
Erosion also reduces productivity on soils that tend to
be droughty, such as Boyer and Rousseau soils. Second,
erosion on farmland results in sediment entering
streams. Controlling erosion reduces pollution of
streams by sediment and improves quality of water for
municipal use, for recreation, and for fish and wildlife.

In many sloping fields, preparing a good seedbed and
tilling are difficult on clayey spots because the original
friable surface layer has been eroded. These spots are
common on severely eroded Kewaunee soils.

Erosion control provides protective surface cover,
reduces runoff, and increases infiltration. A cropping
system that keeps plant cover on the soil for extended
periods can keep erosion losses to a minimum and will
not reduce the productive capacity of the soils. On live-
stock farms, which require pasture and hay, the legume
and grass forage crops in the cropping system reduce
erosion on sloping land and provide nitrogen and im-
prove tilth for the following crop.

Slopes are so short and irregular on many of the soils
that contour tillage or terracing is not practical in
much of the county. Cropping systems that provide sub-
stantial plant cover are required to control erosion
unless minimum tillage is practiced. Minimizing tillage
and leaving crop residue on the surface help to increase
infiltration and reduce the hazards of runoff and
erosion. These practices can be adapted to most soils in
the survey area but are more difficult to use success-
fully on eroded soils such as the severely eroded
Kewaunee soils. No-tillage for corn, which is increasing
in Wisconsin, is effective in reducing erosion on slop-
ing land and can be adapted to most soils in the survey
area. It is more difficult to practice successfully on soils
that have a clayey surface layer, such as Kewaunee
soils, than on most other soils.

Terraces and diversions reduce the length of slope
and reduce runoff and erosion. They are most practical
on deep, well drained, regularly sloping soils. Emmet
and Omena soils are suitable for diversions. Soils such
as Kolberg, Longrie, and Summerville are less suitable
for terracing and diversions because they have a clayey
subsoil which would be exposed in terrace channels or
they have bedrock at a depth of less than 40 inches.

Contouring and contour stripcropping are also used
to control erosion in the survey area. They are best
adapted to smoothly and uniformly sloping soils, includ-
ing most areas of the sloping Emmet and Omena soils.

Soil blowing is a hazard on the sandy Manistee and
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Rousseau soils and on the muck soils, Carbondale,
Cathro, Markey, and Suamico soils, where they are
drained. Blowing can damage these soils in a few
hours if winds are strong and the soils are dry and
bare of vegetation or surface mulch. Soil blowing can
be minimized by maintaining plant cover, surface
mulch, or a rough surface through proper tillage.
Windbreaks of adapted trees and shrubs are also ef-
fective on cultivated muck soils.

Information for the design of erosion control prac-
tices for each kind of soil is available in local offices of
the Soil Conservation Service or the Cooperative Ex-
tension Service.

Soil drainage is the major management need on
about 25 percent of the land in the survey area. Some
soils are naturally so wet that the production of crops
commonly grown in the area is generally not possible.
These are the poorly drained Angelica, Bonduel Wet
Variant, Deford, Pinconning, and Poygan soils, which
make up about 19,000 acres in the survey area; and the
organic Carbondale, Cathro, Chippeny, Markey, Ron-
deau, and Suamico soils, which make up about 29,700
acres.

Unless artificially drained, the somewhat poorly
drained soils are so wet that crops are damaged during
most years. Allendale, Bonduel, Fabius, Manawa, So-
lona, Wainola, and Yahara soils, which make up about
38,900 acres, are in this category.

Kewaunee, Kolberg, Kolberg Variant, and Omro soils
have good natural drainage most of the year, but they
tend to dry out slowly after rains. Crops are sometimes
damaged by ponded water where these soils are nearly
level.

The design of both surface and subsurface drainage
systems varies with the kind of soil. A combination of
surface drainage and tile drainage is needed in most
areas of the poorly drained and very poorly drained
soils that are used for intensive row cropping. Drains
have to be more closely spaced in soils with slow per-
meability than in the more permeable soils. Tile drain-
age is very slow in Manawa and Poygan soils. Finding
adequate outlets for tile drainage systems is difficult in
many areas of Bonduel, Bonduel Shallow Variant, Bon-
duel Wet Variant, Chippeny, Duel Variant, and Namur
Variant soils.

Information on design of drainage of each kind of
soil is available in local offices of the Soil Conservation
Service.

When organic soils are drained, there is a hazard of
subsidence, the loss of surface elevation from organic
soils after drainage. Subsidence is approximately 14 to
1 inch per year in Wisconsin. The subsidence potential
is high for Cathro, Chippeny, Markey, Rondeau, and
Suamico soils and very high for Carbondale soils. Sub-
sidence is the result of four factors (1) loss of ground-
water buoyancy, (2) consolidation, (8) compaction,
and (4) biochemical activity. Elevation loss due to the
first three factors is termed initial subsidence and
normally takes places in about three years after the
water table is lowered. Initial subsidence of organic
soils will typically reduce the thickness of the or-
ganic materials above the water table by about one-
half. After initial subsidence, shrinkage will continue
at a fairly uniform rate due to biochemical oxidation of
the organic materials. This is continued subsidence and

progresses until mineral material or the water table is
reached. The deeper the water table, the faster the rate
of continued subsidence. Subsidence of organic soils
can be stopped by maintaining the water level at the
surface. It can be reduced by maintaining the water
level as high as possible for the land use. Only a small
percentage of the area of organic soils in the county is
presently used for crops.

Soil fertility is naturally low or medium in most up-
land soils in Door County. Most soils range from
slightly acid to mildly alkaline. The organic soils, such
as Carbondale, Cathro, Markey, Rondeau, and Suamico
soils, are neutral to mildly alkaline. These soils require
special fertilizers because they are low in boron and
other trace elements.

On all soils, additions of lime and fertilizer should be
based on the results of soil tests, on the needs of the
crop, and on the expected level of yields. The Coopera-
tive Extension Service can help determine the kinds
and amounts of fertilizer and lime to apply.

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

Most of the soils used for crops in the county have a
surface layer of silt loam or loam that is light in color
and low in organic-matter content. Generally the struc-
ture of such soils is weak, and intense rainfall causes
the formation of a crust on the surface. This crust is
hard and nearly impervious tc water when dry. Once
the crust forms, it reduces infiltration and increases
runoff. Regular additions of crop residue, manure, and
other organic material help to improve tilth and to
reduce crust formation.

Fall plowing is generally not a good practice on the
light-colored, loamy soils that have a surface layer of
silt loam or loam because a crust forms during winter
and spring. Also, about 60 percent of the cropland
consists of sloping soils that are subject to damaging
erosion if they are plowed in fall. Kewaunee, Kolberg,
Kolberg Variant, Manawa, Omro, and Poygan soils are
clayey, and tilth is a problem because the soils often
stay wet until late in spring. If they are wet when
plowed, they tend to be very cloddy when dry, and a
good seedbed is difficult to prepare. Fall plowing of
these soils generally results in better tilth in spring.

Field crops that are suited to the soils and climate of
the county include many that are net now commonly
grown. Green beans, field peas, winter wheat, barley,
potatoes, and similar crops can be grown.

Special crops, such as strawberries, raspberries,
sweet corn, and other vegetables, are grown on a small
acreage in Door County.

Apples and cherries are the most important orchard
crops. Casco, Bonduel, Emmet, Fabius, Longrie, Omena,
Omro, Solona, and Yahara soils on slopes of less than
12 percent and are well suited or moderately well suited
to apples. Other soils in the survey area are poorly
suited or very poorly suited to apple production.
Cherries are not so well adapted to wet soils as apples
are. The well drained soils, such as Casco, Emmet,
Longrie, Omena, Omro, and Sisson soils with slopes of
less than 12 percent, are well suited or moderately well
suited to cherries. All other soils are poorly suited or
very poorly suited to cherry production.

Even if adequately drained, muck soils in the survey
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area have a frost hazard and are poorly suited to most
vegetable crops. Carbondale, Cathro, Markey, Rondeau,
and Suamico soils make up about 29,700 acres of the
survey area.

Latest information and suggestions for growing spe-
cial crops can be obtained from local offices of the
Cooperative Extension Service and the Soil Conserva-
tion Service.

Capability grouping

Some readers, particularly those who farm on a large
scale, may find it practical to use and manage alike
some of the different kinds of soil on their farm. These
readers can make good use of the capability classifica-
tion system, a grouping that shows, in a general way,
the suitability of soils for most kinds of farming (8).

The grouping is based on permanent limitations of
soils when used for field crops, the risk of damage when
they are farmed, and the way the soils 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 cranberries,
horticultural crops, or other crops that require 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 suit-
ability and limitation for forest trees or for engineer-
ing.

In the capability system, all kinds of soil are grouped
at three levels: the class, the subclass, and the
unit. The broadest grouping, the capability class, is
designated by Roman numerals I to VIIL In class I are
the soils that have the fewest limitations, the widest
range of use, and the least risk of damage when they
are used. The soils in the other classes have progres-
sively greater natural limitations. In class VIII are
soils and land forms so rough, shallow, or otherwise
limited that they do not produce worthwhile yields of
crops, forage, or wood products.

The subclass indicates major kinds of limitations
within the classes, Within most of the classes there can
be up to 4 subclasses. The subclasses are indicated by
adding a small letter, e, w, s, or ¢, to the class numeral,
for example Ile. The letter ¢ shows that the main
limitation is risk of erosion unless close-growing plant
cover is maintained; w means 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 be-
cause it is shallow, droughty, or stony; and ¢ indicates
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 or no limitations. Class V can con-
tain, at the most, only subclasses w, s, and ¢, because
the soils are subject to little or no erosion but have
other limitations that confine their use largely to pas-
ture or wildlife.

Subclasses are further divided into groups called

- capability units, These are groups of soils that are so
similar that they are suited to the same crops and

pasture plants, they require about the same manage-
ment, and have generally similar productivity and
other response to management. Capability units are
generally identified by numbers assigned locally, for
example, ITe-1 or ITIs—4.

The capability units in Door County are described
on the following pages. The capability unit designation
for each soil is given in the “Guide to Mapping Units.”

Management by capability units

On the following pages, the capability units in Door
County are described and suggestions for use and
management of the soils in each unit are given. The
capability units are not numbered consecutively, be-
cause not all of the units used in Wisconsin are in this
county.

Capability unit I-4

Sisson fine sandy loam, 0 to 2 percent slopes, is the
only soil in this unit. It is deep and well drained, is on
lacustrine plains, and is underlain by stratified silt,
very fine sand, and fine sand.

This soil has moderate permeability. Natural fertility
is medium and is easy to maintain. Available water
capacity is high. Organic-matter content is moderate.
This soil is slightly acid to mildly alkaline. The hazard
of erosion is slight.

The major management concerns are maintaining
organic-matter content, fertility, and tilth. Intensive
management consists of applying manure and fertilizer,
returning crop residue, and minimum tillage. If this
soil is intensively managed, a continuous row cropping
system is suitable.

This soil is well suited to all crops commonly grown
in the county. Corn, oats, alfalfa, and orchard crops
are the main crops. This soil is also well suited to
pasture and hardwood timber.

Capability unit ITe-1

Sisson fine sandy loam, 2 to 8 percent slopes, is the
only soil in this unit. It is deep and well drained, is on
lacustrine plains, and is underlain by stratified silt,
fine sand, and very fine sand.

This soil has moderate permeability. Natural fertility
is medium. Available water capacity is high. Organic-
matter content is moderate. The hazard of erosion is
moderate, but this soil is fairly easy to maintain. This
soil is slightly acid to mildly alkaline,

The major management concerns are maintaining

organic-matter content and tilth and controlling ero-
sion. Applying manure and fertilizer, returning crop
residue, and minimum tillage help to maintain tilth,
organic-matter content, and fertility. Management
practices such as waterways and stripcropping help to
control runoff and erosion.
. This soil is well suited to all crops commonly grown
in the county. Corn, oats, alfalfa, and orchard crops are
the main crops. This soil is also well suited to pasture
and hardwood timber. '

Capability unit ITe-2

This unit consists of gently sloping, moderately deep
and deep, well drained ‘and moderately well drained
soils on glacial till plains. These soils have a surface
layer of sandy loam, loam, and silt loam; and some
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have a subsoil of silty clay that is underlain by dolomite
bedrock.

Available water capacity is moderate, natural fer-
tility is medium to high, and organic-matter content is
moderate in most of these soils. Those soils that have a
sandy loam surface layer have lower available water
capacity and low natural fertility and organic-matter
content. Most of the soils in this unit have moderate
permeability, but permeability is moderately slow in a
small area. These soils are medium acid to mildly alka-
line. The hazard of erosion is moderate. The silt loam
soils have a moderate frost hazard.

The main management concerns are maintaining
organic-matter content, fertility, and tilth and con-
trolling erosion. Applying manure and fertilizer, re-
turning crop residue, and minimum tillage help to
maintain organic-matter content, fertility, and tilth.
These management practices are very important on
soils that have a subsoil of silty clay. Contour strip-
cropping helps to control runoff and erosion.

These soils are well suited to all crops commonly
grown in the county. Corn, oats, alfalfa, and orchard
crops are the main crops. These soils are also:well
suited to pasture and hardwood timber.

Capability unit Ile-6

This unit consists of gently sloping, deep, well
drained to moderately well drained soils on glacial till
plains. These soils have a surface layer of silt loam, a
1subsoil of silty clay, and a substratum of silty clay or
oam.

Permeability is moderately slow. The substratum in
some of these soils has moderate permeability. Organic-
matter content is moderate. Natural fertility is high.
Available water capacity is moderate or high. These
soils are slightly acid to moderately alkaline. The
hazards of erosion and frost action are moderate.

Returning crop residue and applying manure and
fertilizer help to maintain organic-matter content,
fertility, and tilth. Management practices such as
waterways and contour stripcropping help to control
runoff and erosion. Although it is not extensively used,
a combination of land leveling and field tile or water-
ways are effective in controlling runoff.

These soils are well suited to corn, oats, and alfalfa
hay, which are commonly grown. They are also well
suited to pasture and hardwood timber.

Capability unit ITs-1

This unit consists of nearly level, moderately deep
and deep, well drained and moderately well drained
soils on glacial till plains. These soils have a surface
layer of loam and sandy loam and a subsoil of loamy
sand, sandy loam, and loam that is underlain by dolo-
mite bedrock or by a substratum of sandy loam.

Available water capacity is low or moderate. Natural
fertility is low or medium. These soils have moderate
to moderately rapid permeability. Organic-matter con-
tent is low or moderate. There is a slight hazard of
drought, but otherwise these soils are easy to maintain.
These soils are medium acid to mildly alkaline.

The major management concerns are maintaining
organic-matter content, fertility, tilth, and moisture.
Applying manure and fertilizer, returning crop residue,

and minimum tillage are some intensive management
practices.

These soils are well suited to all crops commonly
grown in the county. Corn, oats, hay, and orchard fruits
are the main crops. These soils are also suited to
pasture and hardwood.

Capability unit I1s-2

Kolberg silt loam, 0 to 2 percent slopes, is the only
soil in this unit. It is moderately deep and well drained,
is on glacial till plains, and is underlain by bedrock.
This soil has a subsoil of silty clay, clay loam, and silty
clay loam.

.Available water capacity and organic-matter content
are moderate. Permeability is moderate and moderately
slow. Natural fertility is high. The hazard of erosion
is slight. This soil is neutral to mildly alkaline. )

The major management concerns are maintaining
organic-matter content, fertility, soil structure, and
tilth. Intensive management consists of applying
manure and fertilizer, returning crop residue, and
minimum tillage. Surface drainage removes excess
water rapidly from ponded areas. If this soil is prop-
erly managed, a continuous row crop system is suitable.
. This soil is well suited to all crops commonly grown
in the county. Corn, oats, and alfalfa are the main
crops. This soil is also well suited to pasture and hard-
wood timber.

Capability unit ITs—8
Kewaunee silt loam, 0 to 2 percent slopes, is the only

‘'soil in this suit. It is deep and moderately well drained

and is on glacial till plains. This soil has a subsoil and
substratum of silty clay and heavy clay loam.
Permeability ‘is moderately slow. Organic-matter
content and available water capacity are moderate.
Natural fertility is high. This soil is slightly acid to
mildly alkaline. The hazard of erosion is slight. .
Returning crop residue, and applying manure and
fer’ql}zer help to maintain organic-matter content,
fertility, and tilth. With this type of management, a
continuous row crop system is suitable. Surface or sub-
surface drainage removes excess water rapidly from
ponded areas.
_ This soil is well suited to all crops commonly grown
in the county. Corn, oats, and alfalfa are the main
crops. This soil is also well suited to pasture and
hardwood timber.

Capability unit ITw-1

This unit consists of nearly level, deep; poorly
drained soils in drainageways and depressions on gla-
cial till plains. These soils have a surface layer of loam
and silty clay loam, and a subsoil and substratum of
loam, silty clay loam, or silty clay.

In the silty clay loam soil, permeability is slow, avail-
able water capacity is moderate, and organic-matter
content and natural fertility are high. In the silt loam
soil, permeability is moderately slow to moderate,
available water capacity is high, organic-matter con-
tent is moderate, and natural fertility is medium. The
soils in this unit are neutral to moderately alkaline.

These soils are seasonally saturated at a depth of
less than 1 foot, unless they are drained. They also are
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Figure 9.—A series of waterways and diversions safely remove excess water, University of Wisconsin Experimental Station.

subject to frequent ponding or flooding, Tilth is difficult
to maintain where the surface layer is silty clay loam.
Surface or tile drains or both are used to remove excess
water. Diversions also provide some overflow protec-
tion from adjoining slopes. Returning crop residue and
applying manure and fertilizer help to maintain
organic-matter content, fertility, and tilth. This type of
intensive management allows continuous row cropping.

These soils are suited to crops if they are protected
from flooding and if adequate drainage is provided.
The main crops are corn, oats, and hay. Unimproved
ﬂr%as are suited to pasture, woodland, and wildlife

abitat.

Capability unit ITw~2

This soil consists of nearly level and gently sloping,
deep, somewhat poorly drained soils in depressions and
drainageways on glacial till plains. These soils have a
surface layer of silt loam and sandy loam. Most have a
subsoil and substratum of loam. Some have a subsoil
and substratum of silty clay.

In the loam and sandy loam soils, permeability is
moderate; and in the silt loam soil, it is slow. Natural
fertility is high in the silt loam soil, medium in the
loam soil, and low in the sandy loam soil. Available
water capacity of all soils is moderate or high. Organic-
matter content is low or moderate. These soils are
neutral to moderately alkaline. The hazard of erosion
is moderate in a few gently sloping areas. These soils
have a slight or moderate hazard of flooding, and they
have a high water table. They are seasonally saturated
at a depth of 1 to 3 feet, unless they are drained.

Applying manure and fertilizer, returning crop resi-
due, and minimum tillage help to maintain organic-

matter content, fertility, and tilth. Diversions provide
overflow protection, and surface or tile drains remove
excess water (fig. 9).

These soils are suited to continuous row crops if they
are protected from overflow and if adequate drainage
is provided. Corn, oats, and hay are commonly grown.
Unimproved areas are generally suited to pasture,
woodland, or wildlife habitat.

Capability unit ITw~3

This unit consists of nearly level, shallow and mod-
erately deep, somewhat poorly drained to poorly
drained soils in depressions and drainageways on
glacial till plains. The surface layer is loam, These soils
are underlain by dolomite bedrock.

Available water capacity is low. Permeability and
organic-matter content are moderate. Natural fertility
is medium. These soils are neutral to moderately alka-
line. The hazard of flooding is slight or moderate.

Minimum tillage, returning crop residue, and apply-
ing manure and fertilizer help to maintain the organiec-
matter content, fertility, and tilth. Diversions protect
the soils from flooding, and surface drainage removes
excess water from a high water table. In places, bed-
rock prevents the installation of tile drains. These soils
are seasonally saturated at a depth of less than 3 feet,
unless they are drained.

These soils are moderately well suited to most crops
commonly grown in the county if they are protected
from flooding and the high water table is lowered. If
they are not protected, the soils are generally suited to
pasture, woodland, and wildlife. Corn, oats, and hay
are the main crops.
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Capability unit ITw—4

Yahara fine sandy loam, 0 to 8 percent slopes, is the
only soil in this unit. It is deep and somewhat poorly
drained and is on lacustrine plains. The substratum is
mainly stratified silt and very fine sand.

Available water capacity is high. Permeability and
organic-matter content are moderate. Natural fertility
is medium. This soil is neutral to mildly alkaline. The
hazard of flooding is slight or moderate.

Minimum tillage, returning crop residue, and apply-
ing manure and fertilizer help to maintain the organic-
matter content, fertility, and tilth. Diversions protect
the soil from flooding, and surface drainage removes
excess water from a high water table. Results of tile
drainage are questionable. If tile is installed, precau-
tions must be taken to prevent silt and fine sand from
entering and clogging the tile lines. This soil is season-
ally saturated at a depth of 1 to 3 feet, unless it is
drained.

This soil is suited to most crops commonly grown in
the county if it is protected from flooding and the high
water table is lowered. If not protected, the soil is
generally suited to pasture, woodland, or wildlife
habitat. Corn, oats, and hay are the main crops.

Capability unit I1le-2

This unit consists of sloping, moderately deep and
deep, well drained soils on glacial till plains. These
soils have a surface layer of silt loam, loam, and sandy
loam, and most have a subsoil of sandy loam and loam
that is underlain by a substratum of sandy loam or by
dolomite bedrock. Some areas have a subsoil of silty
clay that is underlain by bedrock.

These soils have moderately rapid, moderate, or
moderately slow permeability. Available water capacity
is moderate to low. Natural fertility is mainly moderate
or low, but it is high in soils that have a silt loam
surface layer. Organic-matter content is low or mod-
erate. These soils are medium acid to mildly alkaline.
The hazard of erosion is moderate. These soils are
subject to moderate frost action.

Minimum tillage, returning crop residue, and
applying manure and fertilizer help to maintain
organic-matter content, fertility, moisture, and tilth.
Management practices such as contour stripcropping
and waterways help to control runoff and erosion.
Under such management, a shorter period of rotation
can be used.

The silt loams and loams in this unit are moderately
well suited to crops commonly grown in the county, but
the sandy loams are poorly suited. The main crops are
corn, oats, hay, and orchard fruits. These soils are
suited to pasture and hardwood.

Capability unit ITle-3-

This unit consists of gently sloping; shallow, mod-
erately deep, or deep; well drained soils on outwash
plains or glacial till plains that are underlain by
dolomite bedrock. These soils have a surface layer of
loam and sandy loam and a subsoil of gravelly loam,
loam, sandy clay loam, or clay loam that is underlain
by dolomite bedrock or by sand and gravel.

Permeability is mainly moderate to moderately slow,
but some of the soils in this unit have a very rapidly

permeable substratum. Organic-matter content is mod-
erate. The available water capacity is low or very low.
Natural fertility is medium or low. These soils are
slightly acid to mildly alkaline. The hazards of erosion
and drought are moderate,

Returning crop residue and applying manure and
fertilizer help to maintain organic-matter content,
fertility, and moisture. Management practices such as
stripcropping and waterways help to control runoff
and erosion.

These soils are moderately well suited to the more
drought resistant crops in the county, such as oats
and some hay crops. Some corn and orchard fruits are
grown. These soils are suited to pasture.

Capability unit IITe-6

. Kewaunee silt loam, 6 to 12 percent slopes, eroded,
is the only soil in this unit. It is deep and well drained
and is on glacial till plains. The subsoil and substratum
are silty clay and heavy clay loam.

Permeability is moderately slow. Available water
capacity and organic-matter content are moderate.
Natural fertility is high. This soil is slightly acid to
mildly alkaline. The hazard of erosion is moderate. In
some areas, the silty clay subsoil has been exposed by
erosion. Frost action is a moderate hazard.

Returning crop residue and applying manure and
fertilizer help to maintain organic-matter content,
fertility, and tilth. Waterways and stripcropping help
to prevent runoff and erosion.

This soil is moderately well suited to all crops com-
monly grown in the county. Corn, oats, and hay are the
main crops. This soil is also suited to pasture and
hardwood timber.

Capability unit HIe=7

This unit consists of sloping, deep, well drained and
moderately well drained soils on outwash plains. These
soils have a surface layer of loamy sand and fine
sand, a subsoil of sandy loam to fine sand, and a sub-
stratum of sand and gravel or fine sand.

Permeability is moderately rapid or rapid. Available
water capacity, natural fertility, and organic-matter
content are low. These soils are medium acid to mildly
alkaline. The hazard of erosion is moderate, and these
soils are moderately droughty.

Returning crop residue and applying manure and
fertilizer help to maintain organic-matter content,
fertility, and moisture. Waterways and stripcropping
help to control runoff and erosion and to preserve
moisture.

These soils are moderately well suited to the crops
commonly grown in the county, Corn, hay, and orchard
fruits are grown and drought resistant crops such as
oats do well. These soils are also suited to pasture and
native pine.

Capability unit IT1s-3

This unit consists of gently sloping deep, well drained
and moderately well drained soils on outwash plains.
The surface layer is loamy sand and fine sand. In some
areas the soils have a silty clay substratum.

Available water capacity is low. Permeability is
generally rapid. The silty clay substratum that occurs
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in some areas has slow permeability. Organic-matter
content and natural fertility are low. These soils are
medium acid to mildly alkaline. The hazard of erosion
is moderate. Droughtiness is the main limitation.

Applying manure and fertilizer and returning crop
residue help to maintain organic-matter content and
fertility and to conserve moisture. Shelter belts protect
the soils from soil blowing.

These soils are moderately well suited to crops
commonly grown in the county if good management is
used. They are better suited to more drought resistant
crops such as oats, but corn and hay are also grown.
;Ifhege soils are also suited to pasture and hardwood

imber.

Capability unit ITIs—4

Boyer loamy sand, 2 to 6 percent slopes, is the only
soil in this unit. It is deep and well drained and is on
outwash plains. It has a sandy loam or fine sandy loam
subsoil that is underlain by sand and gravel.

This soil has moderately rapid to rapid permeability.
Available water capacity, natural fertility, and organic-
matter content are low. This soil is medium acid to
mildly alkaline. The hazard of drought is slight to
moderate, and the hazard of erosion is slight.

Returning crop residue and applying manure and
fertilizer help to maintain organic-matter content
and fertility and to conserve moisture. Waterways and
stripcropping help to control runoff and erosion and to
conserve moisture.

This soil is moderately well suited to the more
drought resistant crops grown in the county, such as
oats; but corn, hay, and orchard fruits are also grown.
This soil is also suited to pasture and hardwood timber.

Capability unit [11s-8

Summerville loam, 0 to 2 percent slopes, is the only
soil in this unit, It is shallow and well drained and is
on glacial till plains underlain by dolomite bedrock.

Permeability and organic-matter content are moder-
ate. Available water capacity is very low. Natural
fertility is medium or low. This soil is slightly acid to
neutral. The hazard of drought is moderate, and the
hazard of erosion is slight.

Returning crop residue and applying manure and
fertilizer help to maintain organic-matter content and
fertility and to conserve moisture.

This soil is moderately well suited to the more
drought resistant crops grown in the county such as
oats and hay, but corn and orchard crops are also
grown. It is also suited to pasture.

Capability unit ITIw-3

Yahara Variant silt loam is the only soil in this unit.
It is deep and poorly drained and is on lacustrine plains.
Slopes are 0 to 2 percent. This soil is underlain by
stratified silt, very fine sand, and silty clay loam.

Permeability and organic-matter content are moder-
ate. Available water capacity is high. Natural fertility
is medium, This soil is mildly alkaline.

Applying fertilizer and manure and minimum tillage
help to maintain organic-matter content, fertility, and
tilth. This soil is seasonally saturated at a depth of less
than 1 foot, unless it is drained. Drainage can be pro-
vided by surface or tile drains or both. If tile drains are

installed, precautions should be taken to prevent silt
and very fine sand from filling the tile.

This soil is suited to all crops commonly grown in the
county if it is protected from flooding and if adequate
drainage is provided.

Capability unit IIIw-5

Fabius silt loam is the only soil in this unit. It is deep
and somewhat poorly drained and is on outwash plains.
Slopes are 0 to 2 percent. This soil has a sandy clay
loam and sandy loam subsoil that is underlain by a
sand and gravel substratum.

Available water capacity is low. Organic-matter
content is moderate, Natural fertility is medium. Per-
meability is moderate, but is rapid in the substratum.
This soil is neutral to moderately alkaline. The hazard
of flooding is slight to moderate.

Minimum tillage, returning crop residue, and apply-
ing manure and fertilizer help to maintain organic-
matter content, fertility, and tilth. This soil is seasonally
saturated at a depth of 1.5 to 2.0 feet, unless it is
drained. Diversions protect the soil from flooding, and
surface drainage removes excess water from a high
water table.

This soil is suited to most crops commonly grown
in the county if it is protected from flooding and the
high water table is lowered. If this soil is not protected,
it is generally suited to pasture, woodland, and wild-
life habitat. Corn, oats, and hay are the main crops.

Capability unit ITIw-6

This unit consists of nearly level, deep, somewhat
poorly drained soils on lacustrine plains. These soils
have a surface layer of loamy sand or loamy fine sand
and are underlain by a silty clay substratum.

Permeability is rapid in the subsoil and slow in the
substratum. Organic-matter content is low or moderate.
Natural fertility is low. Available water capacity is
moderate. These soils are slightly acid to moderately
alkaline. The hazard of flooding is moderate to severe.

Applying fertilizer and manure and minimum tillage

help to maintain organic-matter content, fertility, and
tilth. These soils are seasonally saturated at a depth of
less than 1.5 feet, unless they are drained. Diversions
protect the soils from flooding, and surface or tile
drains or both remove excess water. If tile drains are
installed, precautions should be taken to prevent fine
sand from filling the tiles.
. These soils are suited to all crops commonly grown
in the county if they are protected from flooding and
if adequate drainage is provided. Corn, oats, and hay
are the main crops. Unimproved areas are suited to
pasture, woodland, or wildlife habitat.

Capability unit IITw-7

Rondeau muck is the only soil in this unit. It is an
organic soil on shallow glacial lake basins or in depres-
sions, and is underlain by marl. Slopes are 0 to 2
percent.

This soil has moderately rapid permeability in the
upper part and slow permeability in the marl sub-
stratum. Available water capacity and organic-matter
content are very high. Natural fertility is low. This
soil is neutral to mildly alkaline. The hazard of flooding
is severe, and the frost hazard is moderate to severe.
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Surface drainage removes excess water. This soil
is saturated at a depth of less than 1 foot, unless it is
drained. Diversions and channeling protect the soil
from flooding. Minimum tillage and applying fertilizer
are important management practices.

This soil is suited to corn and truck crops if it is
protected from flooding and if adequate drainage is
provided. Unimproved areas are suited to pasture or
wetland wildlife habitat.

Capability unit IVe-2

This unit consists of deep, moderately steep, well
drained soils on hillsides on glacial till plains. These
soils have a surface layer of sandy loam; a subsoil of
loamy sand, sandy loam, and loam; and a substratum
of sandy loam.

Permeability is moderate to moderately rapid.
Organic-matter content and natural fertility are low.
Available water capacity is moderate. These soils are
slightly acid to mildly alkaline. The hazard of erosion
is severe. In some areas, the loam subsoil is exposed by
erosion.

Minimum tillage, returning crop residue, and apply-
ing manure and fertilizer help to maintain organic-
matter content, fertility, and tilth. Renovation, water-
ways, and contour stripcropping help to control runoff
and erosion.

These soils are poorly suited to crops commonly
grown in the county if good management is not used.
Corn, oats, and alfalfa hay are commonly grown. These
soils are suited to pasture and hardwood timber.

Capability unit IVe-3

This unit consists of sloping, shallow to deep, well
drained soils on glacial till and outwash plains. These
soils have a surface layer of sandy loam and loam
and a subsoil of gravelly loam, loam, sandy clay loam,
or clay loam. These soils are underlain by sand and
gravel or dolomite bedrock.

Available water capacity is low or very low. Natural
fertility .is low or medium. Permeability is generally
moderate or moderately slow, but some of the soils
have a very rapidly permeéable substratum. Reaction is
slightly acid to mildly alkaline. The hazards of erosion
and drought are moderate. In some areas, the sandy
clay loam or silty clay subsoil is exposed by erosion.

Minimum tillage, returning crop residue, and
applying fertilizer and manure help to maintain
organic-matter content, fertility, tilth, and moisture.
Waterways, suitable crop rotation, and stripcropping
are other intensive management practices that help to
prevent erosion and runoff.

These soils are poorly suited to all crops commonly
grown in the county. Best results are obtained from
those crops that are most drought resistant. Corn, oats,
and alfalfa are common crops. These soils are also
suited to pasture and hardwood timber,

Capability unit IVe-7

Boyer loamy sand, 12 to 20.percent slopes, is the only
soil in this unit, It is a deep and well drained and is on
outwash ridges. This soil has a subsoil of sandy loam.

Permeability is moderately rapid to rapid. Natural
fertility, available water capacity, and organic-matter

content are low. This soil is medium acid to mildly
alkaline.

Minimum tillage and applying fertilizer and manure
help to maintain organic-matter content and fertility
and to conserve moisture. Waterways, striperopping,
suitable crop rotations, and renovation help to prevent
erosion and runoff.

This soil is poorly suited to row crops. If properly
managed it is suited to a cropping system that includes
some corn as well as drought resistant crops such as
oats and hay. It is also suited to pasture and native
pine.

Capability unit IVs=3

Duel loamy sand, 1 to 6 percent slopes, is the only
soil in this unit. It is a moderately deep, well drained
soil on outwash plains underlain by dolomite bedrock.
This soil has a subsoil of sand.

Available water capacity is very low. Natural fer-
tility and organic-matter content are low. Permeability
is rapid. This soil is slightly acid to mildly alkaline.
The soil is dominantly sand, so the hazard of drought
is severe and the hazard of soil blowing is moderate.

Applying manure and fertilizer and returning crop
residue help to maintain organic-matter content, fer-
tility, and some moisture. Lack of moisture is a limita-
tion, so irrigation shows the greatest favorable results.
Shelter belts protect the soil from soil blowing.

This soil is poorly suited to drought resistant crops
such as oats. Some areas are also used for corn,
legumes, and pasture and are also well stited to pine
plantations. This soil is also suitable for irrigation if
found in large tracts and if an adequate water supply
is available. If this soil is irrigated, it is suited to a
continuous row cropping system.

Capability unit IVw-5

This unit consists of nearly level and gently sloping,
somewhat poorly drained and poorly drained soils on
glacial till and outwash plains. These soils have a sur-
face layer of fine sand, loamy fine sand, or sandy loam
and a subsoil of loam, sandy loam, or fine sand. Most
of these soils are deep, but some are shallow or moder-
ately deep and are underlain by dolomite bedrock.

Natural fertility is low or medium. Available water
capacity is very low or low. Organic-matter content is
low to high. Permeability is moderate or rapid. These
soils are medium acid to mildly alkaline. The hazard
of flooding is severe, and the frost hazard moderate on
some of these soils. The hazard of erosion is slight.

Applying manure and fertilizer and returning crop
residue help to maintain organic-matter content and
fertility. Surface drainage removes excess water, and
diversions control runoff from adjacent slopes. These
soils are seasonally saturated at a depth of less than
3 feet, unless they are drained.

These soils are poorly suited to crops commonly
grown in the county even if adequate drainage and
flood protection are provided. The soils are better suited
to timber production or wildlife habitat.

Capability unit IVw=7

This unit consists of deep, poorly drained, nearly
level, muck soils in depressions on outwash and glacial
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}ake plains, These soils have a substratum of clay or
oam.

Permeability is moderately rapid in the organic
layer and slow to moderate in the substratum. Avail-
able water capacity and organic-matter content are
very high. Natural fertility is low. These soils are
neutral to moderately alkaline. The hazard of flooding
is severe, and the frost hazard is moderate. Soil blow-
ing and subsidence are concerns if the water table is
lowered too far.

Minimum tillage and applying fertilizer help to
maintain organic-matter content and fertility. Surface
or tile drains remove excess water, and diversions pro-
tect the soils from flooding. They are saturated with
water at a depth of less than 1 foot, unless they are
drained.

These soils are poorly suited to most crops com-
monly grown in the county even if adequate drainage
and flood protection are provided.-Early frost limits
crops. These soils are better suited to woodland and
wildlife habitat.

Capability unit IVw-9

Carbondale muck is the only soil in this unit. It is a
deep, very poorly drained, organic soil in glacial lake
basins and in depressions in stream valleys. Slopes are
0 to 2 percent.

Permeability is moderately rapid. Available water
capacity and organic-matter content are very high.
Natural fertility is low. This soil is neutral. The hazard
of flooding is severe, and the frost hazard is moderate.
Soil blowing and subsidence are concerns if the water
table is lowered too far.

Minimum tillage and applying fertilizer help to
maintain organic-matter content and fertility. This
soil is saturated at a depth of less than 1 foot if drain-
age is not provided. Surface and tile drains remove
excess water, and diversions help to protect the soil
from flooding.

This soil is poorly suited to crops commonly grown
in the county because of the frost hazard even if ade-
quate drainage and flood protection are provided. This
soil is better suited to woodland and wildlife habitat.

Capability unit Vw-14

Only Fluvaquents are in this unit. They are deep,
poorly drained, stratified alluvial sediments on flood
plains along streams and on bottoms of narrow valleys.
The sediments range from gravelly sand to clay loam.
Slopes are 0 to 2 percent.

Generally, fertility is moderate, available water ca-
pacity is high, and permeability is moderate, but these
properties vary. These soils are neutral to moderately
alkaline. They are subject to very severe and frequent
flooding.

The important management practice on these soils
is providing a good grass cover to prevent severe flood
damage. Protection from grazing is important in areas
of timber and wildlife habitat.

These soils are poorly suited to crops commonly
grown in the county. They are better suited to wildlife
ilabitat and production of timber from bottom land
rees.

Capability unit VIe~2

Emmet sandy loam, 20 to 85 percent slopes, is the
only soil in this unit. It is deep and well drained and
is on ridges on glacial till plains. This soil has a loamy
sand, sandy loam, and loam subsoil that is underlain
by a sandy loam substratum.

Permeability is moderate, but in the substratum it
is moderately rapid. Available water capacity is moder-
ate. Organic-matter content and natural fertility are
low. The soil is slightly acid to mildly alkaline. The
hazard of erosion is very severe. There is also a hazard
of drought.

Pasture and hayland are difficult to renovate. Con-
trolled grazing, renovation, and fertilization help to
maintain plant cover and control erosion.

This soil is generally unsuited to cultivated crops.
If properly managed, it is suited to hay and pasture.
ghki)gt stoil is used mostly for woodland and wildlife

abitat.

Capability unit Vie~3

Summerville loam, 12 to 20 percent slopes, is the
only soil in this unit. It is on glacial till plains and is
underlain by dolomite bedrock.

Natural fertility is medium or low. Organic-matter
content is moderate, Available water capacity is very
low. Permeability is moderate. This soil is slightly acid
to neutral. The hazard of erosion is severe. There is
also a severe drought hazard.

Pasture and hay stands are difficult to renovate.
Renovation and fertilization help to maintain plant
cover and control erosion.

This soil is poorly suited to cultivated crops. If
properly managed, it is suited to hay and pasture. This
soil is used mostly for woodland and wildlife habitat.

Capability unit Vie-6

Only Kewaunee soils, 12 to 20 percent slopes, severely
eroded, are in this unit. They are deep and well drained
and are on hills on glacial till plains. These soils have
a varied surface layer and are underlain by silty clay
and heavy clay loam,

Natural fertility is high. Available water capacity
is moderate. Permeability is moderately slow. Organic-
matter content is low. These soils are slightly acid to
mildly alkaline. The hazard of erosion is severe. Because
of the loss of topsoil, maintaining good tilth is a
concern.

Pasture and hay stands are difficult to renovate.
Renovation and fertilization help to maintain plant
cover and control erosion.

These soils are generally unsuited to cultivated crops.
If properly managed, they are suited to woodland and
wildlife habitat.

Capability unit VIs-3

Only Rousseau-Shawano fine sands, 2 to 12 percent
slopes, are in this unit. These deep, sandy soils are
moderately well drained to excessively drained and are
on outwash plains and ridges.

Permeability is rapid. Available water capacity is
low. Natural fertility and organic-matter content are
low or very low. These soils are medium acid to mildly
alkaline. The hazard of erosion, mainly soil blowing,
is moderate. There is also a severe drought hazard.
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Controlled grazing, renovation, fertilization, and
windbreaks or solid plantings help to maintain plant
cover and control soil blowing.

These soils are generally unsuited to cultivated crops.
If properly managed, they are suited to pasture. These
soils are used mostly for unimproved pasture, wood-
land, or wildlife habitat.

Capability unit VIs-5

This unit consists of nearly level to sloping, deep,
shallow or very shallow soils on glacial lake beach
ridges and bedrock controlled glacial till plains. These
soils have a surface layer of loam to gravelly sandy
loam and are underlain by stratified sand and gravel
or by dolomite bedrock. Most of these soils are well
drained to excessively drained, but some range to poorly
drained,

These soils have moderate to very rapid permeability.
Available water capacity is low to very low. Organic-
matter content is moderate or low. Natural fertility is
low. The hazard of erosion is slight to moderate. These
soils are neutral to mildly alkaline. Droughtiness is a
severe limitation, but some soils are seasonally satu-
rated at a depth of less than 1 foot. Bedrock generally
limits use of drainage measures.

Controlled grazing, renovation, and fertilization help
to maintain plant cover, control erosion, and conserve
moisture.

These soils are generally unsuited to cultivated crops.
If properly managed, they are suited to pasture. These
soils are used mostly for unimproved pasture, wood-
land, and wildlife habitat.

Capability unit VIw=7

Markey muck is the only soil in this unit. It is a
nearly level, deep, very poorly drained, muck soil that
is underlain by sand and is on glacial lake basins and
in depressions in stream valleys. Slopes are 0 to 2
percent.

Permeability is moderately rapid in the organic layer
and rapid in the sand substratum. Available water
capacity is high. Organic-matter content is very high.
Natural fertility is low. This soil is neutral to mildly
alkaline. The hazard of flooding is severe, and the frost
hazard is moderate. Soil blowing and subsidence are
concerns if the water table is lowered too far.

This soil is saturated at a depth of less than 1 foot,
unless it is drained. Surface and tile drains remove
excess water, and diversions can help to protect the
soil from flooding. Minimum tillage and applying fer-
tilizer help to maintain organic-matter content and
fertility.

This soil is poorly suited to crops commonly grown
in the county because of the frost hazard even if ade-
quate drainage and flood protection are provided. It is
suited to woodland and wildlife habitat.,

Capability unit VIIs-3

Only Rousseau-Shawano fine sands, 12 to 35 percent
slopes, are in this unit. These deep, sandy, well drained
to excessively drained soils are on outwash ridges.

Permeability is rapid. Available water capacity is
low. Natural fertility and organic-matter content are
low or very low. These soils are medium acid to mildly

alkaline. The hazard of soil blowing is moderate. These
soils are also severely droughty.

Controlled grazing, proper woodland management,
and tree planting in open areas help to provide plant
cover and control soil blowing.

These soils are unsuited to cultivated crops. They are
mostly used for unimproved pasture, native woodland,
recreation, or wildlife habitat.

Capability unit VIIs-9

This unit consists of gently sloping and sloping,
excessively drained beach deposits along major lakes.
These soils are sandy and cobbly.

Natural fertility and organic-matter content are low.
Permeability is rapid or very rapid. Available water
capacity is very low. The hazard of soil blowing is
severe if these soils are cultivated. There is also a
severe drought hazard.

Management consists of renovation for pasture
areas. Protection from grazing is important for wood-
land and wildlife habitat. Tree plantings in open areas
help to provide plant cover and control soil blowing.

These soils are unsuited to cultivated crops. They
are better suited to pine plantations. Some areas are
Ln bpgsﬁure. The soils are also well suited to wildlife

abitat.

Capability unit VIIs-10

Chippeny muck is the only soil in this unit. It is an
organic soil on old glacial lake basins and is underlain
by dolomite bedrock. Slopes are 0 to 2 percent.

Permeability is moderately slow to moderate, Avail-
able water capacity is high. Organic-matter content is
very high. Natural fertility is low. This soil is neutral
to mildly alkaline. The hazard of flooding is severe.
This soil is subject to a moderate frost hazard.

This soil is saturated at a depth of less than 1 foot.
Underlying bedrock generally limits use of surface or
tile drains.

This soil is unsuited to cultivated crops. It is better
suited to woodland or wildlife habitat.

Capability unit VIIIs-10

This unit consists of nearly level and gently sloping
beaches that are subject to wave action and excessively
drained, sloping to steep areas of rock outcrop. Exposed
bedrock, mainly dolomite, makes up 75 to more than
90 percent of the areas of rock outcrops.

These areas are not rated for permeability, avail-
able water capacity, organic-matter content, and natu-
ral fertility.

These areas are unsuited to cultivated crops,
pasture, or woodland management because of their
position in the landscape and rockiness. They are better
suited to or are used mostly for wildlife habitat or
recreation.

Capability unit VIIIw=15

Only Saprists are in this unit. These are very poorly
drained, organic soils in depressions and in areas
bordering lakes and streams. These areas are flooded
most of the year. They are covered by cattails, bul-
rushes, and other plants-that grow in shallow water.
Slopes are 0 to 2 percent.
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These soils are too wet to be used for common farm
crops and pasture. Drainage is generally not feasible
because there are no suitable outlets. These soils are
suited to wetland wildlife habitat. In dry seasons these
areas need protection from grazing and from fire.
Areas that have completely filled with sediment and
that are entirely grown over with cattails can be blasted
out with dynamite to form potholes for waterfowl and
other wildlife.

Yields per acre

The average yields per acre that can be expected of
the principal crops grown in Door County under a
high level of management are shown in table 2. In any
given year, yields may be higher or lower than those
indicated in table 2 because of seasonal variations in
rainfall and other climatic factors. Absence of a yield
estimate indicates that the crop is not suited to or not
commonly grown on the soil or that irrigation of a
given crop is not commonly practiced on the soil.

The predicted yields are based mainly on the experi-
ence and records of farmers, conservationists, and
extension agents (3). Results of field trials and demon-
strations and available yield data from nearby counties
were also considered.

The latest soil and crop management practices used
by many farmers in the county are assumed in predict-
ing the yields: Hay and pasture yields are predicted
for varieties of grasses and legumes suited to the soil.
A few farmers may be using more advanced practices
and are obtaining average yields higher than those
shown in table 2.

The management needed to achieve the indicated
yields of the various crops depends on the kind of soil
and the crop. Such management provides drainage,
erosion control, and protection from flooding; the
proper planting and seeding rates; suitable high-
yielding crop varieties; appropriate tillage practices,
including time of tillage and seedbed preparation and
tilling when soil moisture is favorable; control of
weeds, plant diseases, and harmful insects; favorable
soil reaction and optimum levels of nitrogen, phos-
phorus, potassium, and trace elements for each crop;
effective use of crop residue, barnyard manure, and
green manure crops; harvesting of crops with the
smallest possible loss; and timeliness of all fieldwork.

The predicted yields reflect the relative productive
capacity of the soils for each of the principal crops.
Yields are likely to increase in the future as new pro-
duction technology is developed. The relative produe-
tivity of a given soil compared to other soils, however,
is not likely to change.

Crops other than those shown in table 2 are grown
in the survey area, but because their acreage is small,
predicted yields for these crops are not included. The
local offices of the Soil Conservation Service and the
Cooperative Extension Service can provide information
about the productivity and management concerns of
the soils for these crops.

Woodland management and productivity *

All of Door County was in forest before it was

*By GEORGE W. ALLEY, forester, Soil Conservation Service,
Madison, Wisconsin.

settled. This forest was a mixture of conifers and hard-
woods. Currently 33 percent of the county, or 106,000
acres, is in forest. About 96,000 acres is classified as
commercial forest in the forest inventory published in
1968 (fig. 10).

The present forest area is 21 percent conifers;
0.7 percent oak and hickory; 14 percent elm, ash, and
maple; 33 percent maple, beech, and birch; 22 percent
aspen and white birch; and 3 percent nonstocked (11).

Although a third of the county is forested, forestry
is not an important industry. The recreational value
of the forest stand is more important economically than
the commercial production of wood products. The most
important wood products are maple logs, aspen pulp,
and cedar posts and poles. Kolberg, Namur, and
Summerville soils, which are very shallow to moder-
ately deep over bedrock, are difficult to reforest if they
have been cleared and farmed. In many areas of these
soils, a highly calcareous subsoil and substratum have
been brought to the surface by tillage operations. This
is toxic to tree growth and it either Kkills or severely
inhibits growth of seedlings.

Table 3 contains information useful to woodland
owners or forest managers planning use of soils for
wood crops. Mapping unit symbols for those soils suit-
able for wood crops are listed alphabetically by soil
name, and the ordination symbol for each soil is given.
All soils bearing the same ordination symbol require
the same general kinds of woodland management and
have about the same potential productivity.

The first part of the symbol, a number, indicates the
potential productivity of the soils for important trees.
The number 1 indicates very high productivity ; 2, high ;
3, moderately high ; 4, moderate; and 5, low. The second
part of the symbol, a letter, indicates the major kind
of soil limitation. The letter w indicates excessive
water in or on the soil; ¢, toxic substances in the soil;
d, restricted root depth; ¢, clay in the upper part of the
soil; s, sandy texture; f, high content of coarse frag-
ments in the soil profile; and r, steep slopes. The letter o
indicates no significant limitations or restrictions. If a
soil has more than one.limitation, priority in placing
the soil into a limitation class is in the order in which
the letters are listed above— w, t, d, ¢, s, f, and r.

In table 3 (See page 62) the soils are also rated for
a number of factors to be considered in management.
The ratings of slight, moderate, and severe are used to
indicate the degree of major soil limitations.

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

Seedling mortality ratings indicate the degree that
the soil affects expected mortality of planted tree seed-
lings when plant competition is not a limiting factor.
The ratings are for seedlings from good planting stock
that are properly planted during a period of sufficient
rainfall. A rating of slight indicates that the expected
mortality of the planted seedlings is less than 25 per-
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Figure 10.—Tree planting is an established program in the county. This planting is on soils of the Emmet and Omena series.

cent ; moderate, 25 to 50 percent; and severe, more than
50 percent.

Considered in the ratings of windthrow hazard are
characteristics of the soil that affect the development
of tree roots and the ability of soil to hold trees firmly.
A rating of slight indicates that trees in wooded areas
are not expected to be blown down by commonly occur-
ring winds; moderate, that some trees are blown down
during periods of excessive soil wetness and strong
winds; and severe, that many trees are blown down
during periods of excessive soil wetness and moderate
or strong winds.

Ratings of plant competition indicate the degree to
which undesirable plants are expected to invade or
grow if openings are made in the tree canopy. The
invading plants compete with native plants or planted
seedlings by impeding or preventing their growth. A
rating of slight indicates little or no competition from
other plants; moderate indicates that plant competition
is expected to hinder the development of a fully stocked
stand of desirable trees; and severe indicates that plant
competition is expected to prevent the establishment
of a desirable stand unless the site is intensively pre-
pared, weeded, or otherwise managed for the control
of undesirable plants.

The potential productivity of merchantable trees on
a soil is expressed as a site index. This index is the
average height, in feet, that dominant and codominant

trees of a given species attain in a specified number
of years. The site index applies to fully stocked, even-
aged, unmanaged stands.

" Trees to plant are those that are suitable for com-
mercial wood production and that are suited to the soils.

Windbreaks and environmental plantings

Windbreaks are established to protect livestock,
buildings, and yards from wind and snow. They also
help to protect fruit trees and gardens, and they furnish
wildlife habitat. Several rows of both broad-leaved and
coniferous species provide the most protection.

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

Environmental plantings help to beautify and screen
homes and other buildings and to abate surrounding
noise. The plants, mostly evergreen shrubs and trees,
are closely spaced. Healthy planting stock of suitable
species planted properly on a well prepared site and
maintained in good condition can insure a high degree
of plant survival.

Table 4 (See page 68) shows the height that locally
adapted trees and shrubs are expected to reach on
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TABLE 2.—Yields per acre of crops and pasture
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[All yields were estimated for a high level 6f management in 1974, Absence of a yield figure indicates the crop is seldom grown

or is not suited]

Soil name and map symbol Corn Corn silage Oats leg?llr‘gzs};ay {){ligg,glg
Bu Ton Bu Ton AUM !

Allendale:

AdA % 12 60 3.6 3.3
Alpena:

ApC 8 2.0 1.6
Angelica:

Ax 76 12 65 4.0 3.5
Beaches:

Be.
Bonduel:

Bn 76 12 65 3.6 35
Bonduel Shallow Variant:

Bo 45 7 45 4.0 1.6
Bonduel Wet Variant:

Bp 70 12 56 3.0 3.0
Boyer:

BrB 70 12 50 2.1 2.0

BrC, BrD 60 10 45 2.0 1.6
Carbondale:

Ca 12 24 (oo
Casco:

CcB 70 12 50 2.6 8.0

CcC2 60 10 45 2.0 2.6
Cathro:

Cm 12 55 b R
Chippeny:

Cp.
Deford:

De 65 11 45 2.5 23
Duel:

DuB 40 7 L153 2.0 2.3
Duel Variant:

Dv 50 8 40 2.5 2.6
Emmet:

EmA 85 14 75 4.0 8.6

EmB 80 18 70 3.8 8.6

EmC2 % 12 65 8.5 3.6

EmD2 50 2.6 2.7

EmE 2.0 2.0
Fabius:

Fa 75 12 60 2.6 8.6
Fluvaquents:

Fu 3.0
Gravel pits:

Gp.
Kewaunee:

KhA, KhB 85 14 75 45 8.5
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TABLE 2.—Yields per acre of crops and pasture—Continued
. . Grass- Kentucky
Soil name and map symbol Corn Corn silage Oats legume hay | bluegrass
By Ton Bu Ton AUM1
KhC2 80 13 75 4.5 3.2
KkD3 60 10 60 4.0 2.5
Kiva:
KmB 12 60 2.0 1.6
KmC 8 50 1.9 1.6
Kolberg:
KoA 90 15 70 3.7 3.0
KoB 80 13 65 3.7 8.0
KoC2 65 11 55 3.0 2.6
Kolberg Variant:
KvB 70 12 65 3.2 2.3
KvC2 60 10 60 3.2 2.0
Longrie:
LoA 80 13 65 8.5 3.6
LoB 75 12 60 3.0 3.0
LoC 70 12 b5 2.6 2.5
Manawa:
McA 90 15 75 4.5 35
Manistee:
MeB 65 11 60 8.0 2.0
Markey:
Mk 12 55 PR N [
Namur:
NaB, NaC 30 2.0 1.3
Namur Variant:
Nv 30 b 35 1.7 1.8
Omena:
OmB 75 12 75 3.5 3.0
OmC 70 12 70 3.3 2.6
OmD 60 81 2.5
Omena Variant:
OvB 90 15 65 4.0 3.5
Omro:
OzB 85 14 70 4.6 3.5
Pinconning:
prooTing 80 13 60 3.5 2.5
P :
ean 100 17 65 4.0 3.5
Rock outerop:
Ra.
N :
e 30 2.0 3.0
Rond :
Racean 12 50
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TABLE 2.—Yields per acre of crops and pasture—Continued

. : Grass- Kentucky
Soil name and map symbol Corn Corn silage Oats legume hay | bluegrass
Bu Ton By Ton AUM!

Rousseau:

RoB 45 8 40 2.0 2.6

RoC 40 7 35 2.0 2.0

RpC 45 8 35 24 2.0

1RpD 1.8 15

2RrB 50 8 45 2.0 2.5
Saprists:

Sa.
Sisson:

SnA 100 17 75 4.6 3.6

SnB 95 16 70 4.5 3.6
Solona:

SoA 90 15 65 4.0 3.5
Suamico:

Su 12 55 2.5 |
Summerville:

SvA 75 12 70 3.5 3.0

SvB 70 12 65 3.5 3.0

SvC 60 10 60 3.0 2.6

SvD 2.5 2.0
Udipsamments:

Ud.
Udorthents:

Uo.
Wainola:

Wa 55 9 45 2.0 2.0
Yahara:

YaA 5 12 50 3.0 3.0
Yahara Variant:

Yv 86 14 60 3.6 4.0

! Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one mule, five

shee;), or five goats) for a period of 30 days.

This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.

various kinds of soils in 20 years. The estimates in this
table, based on measurements and observation of es-
tablished plantings that have been given adequate care,
can be used as a guide in planning windbreaks and
screens. Additional information about planning wind-
breaks and screens and the planting and care of trees
can be obtained from the local office of the Soil Con-
servation Service, Cooperative Extension Service, local
nurserymen, or the Wisconsin Department of Natural
Resources forester.

Recreation *

The demand for land and facilities for recreational
activities is increasing everywhere in the survey area.
Such activities include golfing, camping, snowmobiling,
picnicking, bicycling, hiking, boating, and tennis
(fig. 11). Hundreds of acres have been removed from

‘ RayMOND E. HOAGUE, district conservationist, Soil Conser-
vation Service, assisted in preparing this section.
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Figure 11.—Golf course on gently sloping soils of the Longrie series. These soils are well suited to most farm crops but have severe
limitations for some nonfarm uses, such as septic tank absorption fields.

agricultural production and are used for second-home
areas for numerous nonresidents.

The soils of the survey area are rated in table 5
(See page 73) according to limitations that affect their
suitability for camp areas, picnic areas, playgrounds,
and paths and trails. The ratings are based on such
restrictive soil features as flooding, wetness, slope, and
texture of the surface layer. Not considered in these
ratings, but important in evaluating a site, are location
and accessibility of the area, size and shape of the area
and its scenic quality, the ability of the soil to support
vegetation, access to water, potential water impound-
ment sites available, and either access to public sewer-
lines or capacity of the soil to absorb septic tank
effluent. Soils that are subject to flooding are limited, in
varying degree, for recreational use by the duration of
flooding and the season when it occurs. Onsite assess-
ment of height, duration, and frequency of flooding is
essential in planning recreational facilities.

In table 5, the limitations of soils are rated as slight,
moderate, or severe. Slight means that the soil proper-
ties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that
the limitations can be overcome or alleviated by plan-
ning, design, or special maintenance. Severe means that
soil properties are unfavorable and that limitations can
be offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 5 can be supplemented by
additional information in other parts of this survey.
Especially helpful are interpretations for septic tank
absorption fields, given in table 8; and interpretations

for dwellings without basements and for local roads
and streets, given in table 7.

Camp areas require such site preparation as shaping
and leveling tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary
facilities and utility lines. Camp areas are subject to
heavy foot traffic and some vehicular traffic. The best
soils for this use are mildly sloping, are not wet, and
are not subject to flooding during the period of use.
The surface has few or no stones or boulders; absorbs
rainfall readily, but remains firm; and is not dusty
when dry. The cost of constructing camping sites
greatly increases if the soils are strongly sloping and
they have stones or boulders.

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

Playgrounds require soils that can withstand inten-
sive foot traffic. The best soils are almost level, are
not wet, and are not subject to flooding during the
season of use. The surface is free of stones or boulders,
is firm after rains, and is not dusty when dry. If shap-
ing is required to obtain a uniform grade, the depth
of the soil over rock should be sufficient to allow
necessary grading.

The design and layout of paths and trails for walk-
ing, horseback riding, and bicycling should require
little or no cutting and filling. The best soils for this
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use are those that are not wet, are firm after rains,
are not dusty when dry, and are not subject to flooding
more than once during the period of use. They should
be moderately sloping and have few or no stones or
boulders on the surface.

Wildlife habitat °

The soils of Door County range widely in physical
and chemical composition. Most of the soils in the
northern two-thirds of the county are rough or are
shallow over dolomite bedrock. Many areas in this part
of the county are not farmed, but they remain in
woodland or wetland. The southern one-third of the
county is smoother, and most of this area is farmed.
Most of the wetlands are in this section. According to
an inventory made in 1961, there is approximately
28,000 acres of wetlands. Most of these wetlands are
wooded swamps.

The habitat elements needed by a wildlife species
generally require several kinds of soil and commonly
a combination of land uses. For this reason, interpreta-
tions of the soils can be best related to the soil asso-
ciations described in the section, “General Soil Map.”
In the following paragraphs, the soil associations of
Door County are described as wildlife areas that differ
in potential species, mainly game, and in environmental
factors.

Wildlife area 1—This area is in the Summerville-
Longrie-Omena association, which is in the northern
two-thirds of the county. The soils are nearly level to
moderately steep and are medium textured. Much of
this area is uncultivated. This association provides good
interspersions of cropland and woodland for food and
cover, but wetlands are very sparse.

Wildlife in this area includes white-tailed deer, cot-
tontail rabbits, gray squirrels, and smaller populations
of Hungarian partridge, ringneck pheasants, ruffed
grouse, and snowshoe hares.

Wildlife area 2—This area is in the Emmet-Solona-
Angelica, Rousseau-Kiva-Markey, and Kewaunee-
Kolberg-Manawa associations, which are mainly in the
southern one-third of the county. The soils are nearly
level to sloping and are medium or coarse textured.
Much of this area is cultivated. The Emmet-Solona-
Angelica and Kewaunee-Kolberg-Manawa associations
are mostly cultivated, but they contain areas of steeper
soils and wet soils in drainageways and depressions.
These areas are used for woodland or for wetland wild-
life habitat. The Rousseau-Kiva-Markey association is
used mostly for pasture, woodland, or wetland wildlife
habitat. Rousseau soils are sandy and droughty and not
extensively used for crops. The very poorly drained
Markey soils and the closely interspersed wet soils in
the Deford-Yahara Variant-Carbondale and the
Carbondale-Cathro associations provide numerous wet
areas.

Wildlife in this area includes white-tailed deer,
ruffed grouse, waterfowl, cottontail rabbits, gray squir-
rels, and a limited number of ringneck pheasants and
Hungarian partridge.

By DAvip J. FRISQUE, biological technician, wildlife, Soil
Conservation Service.

Wildlife area 3—This area is in the Deford-Yahara
Variant-Carbondale and Carbondale-Cathro associa-
tions, which are in the southern one-third of the county.
The soils are nearly level and are medium textured,
coarse textured, and organic that remain wet much of
the year. Most of this area is used for pasture, wood-
land, or wetland wildlife habitat. Most of the wetlands
in Door County are in Area 3. This area is closely in-
terspersed with better drained soils of Area 2, and so
it provides a variety of soil and land use conditions
which favor wildlife.

Wildlife in this area includes mallards, wood ducks,
and many species of diving ducks; white-tailed deer;
ruffed grouse; cottontail rabbits; gray squirrels; and a
Limited number of ringneck pheasants and snowshoe

ares.

Soils directly affect the kind and amount of vegeta-
tion that is available to wildlife as food and cover,
and they affect the development of water impound-
ments. The kind and abundance of wildlife that popu-
late an area depend largely on the amount and
distribution of food, cover, and water, If any one of
these elements is missing, inadequate, or inaccessible,
wildlife will either be scarce or will not inhabit the
area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegeta-
tion, by properly managing the existing plant cover,
a{ld E)y fostering the natural establishment of desirable
plants.

In table 6, (See page 77) the soils in the survey area
are rated according to their potential to support the
main kinds of wildlife habitat in the area. This in-
formation can be used in planning the use of parks,
wildlife refuges, nature study areas, and other develop-
ments for wildlife; selecting soils that are suitable for
creating, improving, or maintaining specific elements
of wildlife habitat; determining the intensity of man-
agement needed for each element of the habitat; and
determining areas that are suitable for acquisition to
manage for wildlife,

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element
of wildlife habitat or the kind of habitat is easily
created, improved, or maintained. Few or no limita-
tions affect management, and satisfactory results can
be expected if the soil is used for the designated pur-
pose. A rating of fair means that the element of wild-
life habitat or kind of habitat can be created, improved,
or maintained in most places. Moderate intensity of
management and fairly frequent attention are required
for satisfactory results. A rating of poor means that
limitations are severe for the designated element or
kind of wildlife habitat. Habitat can be created, im-
proved, or maintained in most places; but management
is difficult and requires intensive effort. A rating of
very poor means that restrictions for the element of
wildlife habitat or kind of wildlife are very severe, and
that unsatisfactory results can be expected. Wildlife
habitat is impractical or even impossible to create, im-
prove, or maintain on soils having such a rating.

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

Grain and seed crops are seed-producing annuals



TABLE 3.—Woodland management and productivity 3
[Only the soils suitable for production of commercial trees are listed in this table. Absence of an entry in a column means the information was not available]
ordi Management concerns Potential productivity
- r l-
S&l; nzmeg;id nation Trees to plant
p Sym symbol | Equipment Seedling Windthrow Plant Important trees Site
limitation mortality hazard competition p index
Allendale:
AdA 3w Moderate —__| Severe Slight Slight _____ Quaking aspen _——________ 60 | White spruce, eastern
White ash white pine.
Swamp white oak
Eastern white pine
White spruce
Paper birch
Balsam fir
Alpena:
ApC 4s Slight Slight Slight —____ Moderate -_| Northern white-cedar _____ 29 | Red pine, white spruce.
Balsam fir
Quaking aspen
Paper birch
Angelica:
Ax 4w Severe ____|Severe ____|Severe ____|Slight _____ Balsam fir - _______ 45 | White ash, northern
Quaking aspen white-cedar.
Northern white-cedar _____[ _______ I
Black ash e
[
Bonduel: 1]
Bn 30 Slight Slight Slight ——___ Moderate __| Northern white-cedar _____ 35 | Poplars, white spruce. (=
Quaking aspen 2
Paper birch 5
Bonduel Shallow Variant:
Bo 3w Moderate —_| Slight ——___ Moderate __|{ Moderate _.| Northern white-cedar _____ 35 | Poplars, white spruce.
Quaking aspen
Paper birch
Bonduel Wet Variant:
Bp 4w Severe ____| Moderate __| Moderate .._| Severe ____| Northern white-cedar _____ 25 | Poplars, white spruce.
Quaking aspen
Paper birch
Boyer:
BrB, BrC, BrD e 2s Slight Slight Slight Moderate ——| Northern red oak - ________ 66 | Eastern white pine, red
White oak pine.
American basswood
Sugar maple
Carbondale:
Ca 3w Severe ___.|Severe ____|Severe ____{Severe ____| Balsam fir
Northern white-cedar —____ 34
Tamarack —————________ 45
Casco: ) ]
CeB, CC2 e 3s Slight Slight Slight Slight —____ Northern red oak 55 | Red pine, jack pine.

Black oak

White oak




Cathro:

Cm

Chippeny:
Cp

Deford:
De

Duel:
DuB

Duel Variant:
Dv

Emmet:
EmA, EmB, EmC2, EmD2 __

EmE

Fabius:
Fa

Fluvaquents:
Fu

Kewaunee:
KhA, KhB, KhC2

3w

3w

5w

3s

3w

2r

3w

4w

2¢

Severe ___._| Severe ____|Severe ____
Severe ____| Severe _.__|Severe ____
Severe ____|Severe ____| Severe ..__
Slight —____ Moderate _.| Slight ___.__
Severe ____| Moderate _.| Moderate __
Slight Slight Slight

Moderate __| Slight Slight

Moderate —_{ Moderate __| Moderate __
Severe ____| Moderate __| Moderate __
Slight —____ Slight Slight

Severe

Severe

Severe

Slight

Severe

Moderate __|

Moderate __

Severe ____

Severe ____

Moderate —_

Balsam fir

Tamarack
Northern white-cedar
Red maple

50.
33

White ash

Balsam fir - _____________
Black ash :

Paper birch
Northern white-cedar

Red maple

Quaking aspen
Tamarack

Quaking aspen
Balsam fir

45

Red maple

Silver maple

White ash

Northern red oak _________
Paper birch

White ash
Red maple

Sugar maple —____________
Yellow birch

53

55

Red pine

American basswood —______
American beech
Quaking aspen
Eastern white pine
Northern red oak

Sugar maple
Yellow birch

Red pine
American basswood
American beech
Quaking aspen
Eastern white pine
Northern red oak _________

Northern red oak —________
Pin oak

White ash
American basswood _______

Red maple
White ash

Northern red oak
Sugar maple

66

White ash

American basswood

Red maple, white ash.

Red pine, jack pine.

‘White ash, red maple,
white spruce.

‘White spruce, red pine,
eastern white pine.

White spruce, red pine.

White spruce, Norway
spruce, eastern white
pine, northern white-
cedar.

Red maple, white ash,
poplars.

Eastern white pine, red
pine, white spruce.

NISNOJSIM ‘XLNNOD Y00d
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TABLE 3.—Woodland management and productivity—Continued

Soil name and
map symbol

Ordi-
nation
symbol

Management concerns

Potential productivity

Equipment
limitation

Seedling
mortality

"Windthrow
hazard

Plant
competition

Site

Important trees index

Trees to plant

Markey:
Mk

KmB, KmC e _

Kolberg:
KoA, KoB, KoC2

Kolberg Variant:
KvB, KvC2

Longrie:
LoA, LoB, LoC o

Manawa:

Manistee:

2¢

2s

2¢

3d

20

2¢

2s

3w

Severe ____

Slight

Severe ____

Slight

Moderate __

Moderate —_

Slight

Slight .

Slight

Slight

Severe -____

Moderate —_

Severe _.___

Moderate __

Moderate —_

Slight

Slight

Severe ____

Moderate __

Moderate ——

Moderate -

Moderate __

Moderate __

Moderate __

Severe ____

Northern red oak
Sugar maple
White ash
American basswood

66

Sugar maple
American basswood

Quaking aspen _

Bigtooth aspen

66
67

Northern red oak
Sugar maple
White ash

American basswood

Sugar maple 53

Red pine

Eastern white pine

Northern red oak

Northern white-cedar

Sugar maple 61

Yellow birch

American beech

American basswood

Northern red oak

Red pine

Sugar maple 58

American beech

52
52

Green ash
Red maple

Sugar maple . ___________ 61

Eastern white pine

Red maple

Red pine

American basswood

Eastern hemlock

Northern red oak

White ash

Balsam fir
Tamarack
Quaking aspen
Northern white-cedar
Red maple

Eastern white pine, red
pine, white spruce.

Red pine, white spruce,
eastern white pine,
Austrian pine.

Eastern white pine, red
pine, white spruce.

Red pine.

White spruce, eastern
white pine, red pine.

Red maple, green ash,
white ash; white
spruce.

Red pine.

¥9
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Namur Variant:

Nv

Omena:

OmB, OmC, OmD

Omena Variant:

OvB

Omro:
OzB

Pinconning:
Pn

Poygan:
Po

Namur:
IRb

Rousseau:

RoB, RoC ____

tRpC:

Rosseau part

4d

4w

20

2w

2¢

5w

2w

4d

2s

2s

Severe ____

Slight -

Moderate -

Severe ___.

Severe ____

Moderate _.

Severe

Severe

Slight

Slight

Severe

Severe

Severe

Severe

Severe

Severe

Severe _.___

Severe _.__

Slight

Slight

Severe

Severe

Moderate -_

Severe ____

Slight

Slight

Slight _____

Severe ____

Moderate __

Moderate __

Moderate ——

Severe ____

Severe ____

Slight _____

Moderate __

Moderate __

Sugar maple . __________ 49

White ash . ____________ 50

Eastern white pine

Northern white-cedar . ____| ________
Northern white-cedar —____. 25

White ash

Sugar maple _____________ 61

Yellow birch

Eastern white pine

White ash

American basswood

Sugar maple _____________ 60

Yellow bireh . __________ | _ _______
American beech

Sugar maple _____________ 58

Northern red oak ————____| ________
White ash _______.________| ________
Red maple —____________| _______
Quaking aspen ___________ 40

Black ash -
Black spruce

Northern white-cedar

White ash _______________ 65

Red maple

Sugar maple —___________ 49

White ash _______________| 50

Eastern white pine

Northern white-cedar —____| ________
Sugar maple —___________ 61

Red maple

Balsam fir

Northern red oak —.______ 70

Eastern white pine _ - 65

Red pine __________ — 65

Jack pine _______________ 55

Black oak . __. . __________ 66

Sugar maple —____________ 61

Red maple ——_——
Balsam fir

Northern red oak ________ 70

Eastern white pine —_.____ 65

Red pine _____________ 65

Jack pine ________________ 55

Blackoak . ___________ 66

Red pine, eastern white
pine.

White spruce, eastern
cottonwood.

Eastern white pine,
white spruce.

Eastern white pine, red
pine, white spruce.

White spruce, red maple,
white ash.

Red pine, eastern white

pine.

Red pine, jack pine,
white spruce.

Red pine, jack pine,
white spruce.
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TABLE 3.—Woodland management and productivity—Continued

99

ordi Management concerns Potential productivity
. r 1_
Sgigzgﬁl?‘sd natignl Equi t Seedli Windth Plant Sit Trees to plant
symbo quipmen eedling indthrow an ite
limitation | mortality hazard competition Important trees index
Shawano part —___ 2s Slight - Slight Slight Moderate —_| Northern red oak ——_——____. 66 | Red pine, eastern white
Red pine 62 pine.
Eastern white pine _______ 66
Red maple
Paper birch .
1 RpD:
Rousseau part ... 2s Severe __._| Severe Slight Moderate ——| Sugar maple —__—__________ 61 | Red pine, jack pine,
Red maple white spruce.
Balsam fir
Northern red oak ——______ 70
Eastern white pine _______ 65
Red pine 65
Jack pine 55
Black oak o 66
Shawano part ______ 2s Moderate —_| Slight —____ Slight —____ Moderate ——| Northern red oak __.______ 66 | Red pine, eastern white
Red pine 62 pine.
Eastern white pine _______ 66
Red maple
Paper birch
1 RrB:
Rousseau part —_____ 2s Slight - Severe ____| Slight Moderate —_| Sugar maple ___________ 61 | Red pine, jack pine,
Red maple white spruce.
Balsam fir
Northern red oak . 70
Eastern white pine —_____ 65
Red pine 65
Jack pine 55
Black oak 66
Deford part —————_ 5w Severe ____|Severe ____|Severe ____|Severe _.__-| Quaking aspen ___________ 45
Balsam fir
Northern white-cedar
American basswood
Red maple
Silver maple
Sisson:
SnA, SoB o 1o Slight Slight Slight _____| Moderate —_| Northern red oak . ______ 70 | Eastern white pine,
White ash white spruce, Norway
American basswood spruce, red pine.
Sugar maple
Solona:
SoA 20 Slight Slight Slight —____ Moderate —_| Sugar maple . ___________ 63 | Eastern white pine, red
Northern red oak —____.____ 68 pine, white spruce.
White ash
American basswood
Suamico:
Su 3w Severe .___|Severe _.__|Severe ____|Severe ____| Northern white-cedar _____ 35
Tamarack
Red maple
White ash

AFAUN0S TIOS



Summerville:
SvA, SvB, SvC, SvD

Wainola:
Wa

Yahara:
YaA

Yahara Variant:
Yv

3d

3w

lo

1w

Moderate —-

Severe ____

Moderate __| Moderate __
Severe Slight
Slight Slight
Moderate __| Moderate .

Moderate __

Severe ____

Sugar maple _____________ 50
Paper birch

Quaking aspen

Northern white-cedar —____| ________
Quaking aspen —__________ 60
White ash

Red maple

Sugar maple

Northern red oak

Red maple ______________ 70
Sugar maple ___ . _______ 60
Northern red oak . ___ 70
American basswood

American beech

Silver maple . ____ 93
Red maple - ______________ 90
White ash _______________ 80

Red pine; eastern white
pine.

White spruce, Norway
spruce, eastern white
pine.

Eastern white pine,
white spruce, silver
maple, white ash.

Silver maple, red maple,
white ash.

! This mapping unit is made up

mapping unit.

of two or more dominant kinds of soils. See mapping unit description for the composition and behavior of the whole

NISNOOJSIM ‘ALNNO0D ¥00od
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SOIL SURVEY

TABLE 4.—Windbreaks and environmental plantings

[The symbol < means less than; the symbol > means greater than. Absence of an entry means soil does not normally grow trees
of this height class]

Soil name and
map symbol

Trees having predicted 20-year average heights, in feet, of—

<8 8-15 16-25 26-35 >36
Allendale:
AdA White spruce, Black spruce,
American cran- northern white-
berrybush, silky cedar, tall
dogwood. purple willow.
Alpena:

ApC White spruce Red pine, eastern American
nannyberry white pine, north- mountain-ash.
viburnum. ern white—cedar,

Austrian pine,
Siberian crab-
apple, hawthorn.
Angelica:
X ———— White spruce, Northern white- Carolina poplar.
silky dogwood. cedar, black
spruce.
Beaches:
Be.
Bonduel:
Bn Northern white- Green ash, white Eastern white pine,

Bonduel Variant:
Bo, Bp

Boyer:
BrB, BrC, BrD

Carbondale:

Ca

Casco:
CcB, CcC2

Cathro:
Cm

Chippeny:
Cp -

Deford:
De

cedar, red-osier
dogwood, nanny-
berry viburnum.

Northern white-
cedar, red-osier
dogwood, nanny-
berry viburnum.

Autumn-olive,
Vanhoutte spirea,
Tatarian honey-
suckle, Amur
privet.

Black spruce,
silky dogwood.

Northern white-
cedar, lilac,
common nine-
bark, silky
dogwood.

Tatarian honey-
suckle, silky
dogwood, white
spruce.

Silky dogwood,
Tatarian honey-
suckle.

Nannyberry
viburnum,
arrowwood.

spruce.

Green ash, white
spruce.

Red pine ..

Austrian pine,
nannyberry
viburnum.

White spruce,
Norway spruce.

Austrian pine,
laurel willow.

‘Northern white-
cedar, eastern
white pine, black
spruce.

jack pine, silver
maple.

Eastern white pine,
jack pine, silver
maple.

Eastern white pine,
jack pine.

Northern white-
cedar, Scotch
pine.

Eastern white
pine, red pine.

Northern white-
cedar, eastern
white pine.

Northern white-
cedar.

Red maple.
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TABLE 4.—Windbreaks and environmental plantings—Continued

69

Soil name and

Trees having predicted 20-year average heights, in feet, of —

map symbol
<8 8-15 16-25 26-35 >35
Duel:

DuB White spruce ——____ Eastern white pine, | Red pine, red
hawthorn, Si- maple, jack pine.
berian crabapple.

Duel Variant: .

Dv Northern white- Green ash, white Eastern white pine,
cedar, red-osier spruce. jack pine, silver
dogwood, nanny- maple.
berry viburnum.

Emmet:

EmA, EmB, EmC2, .

EmD2, EmE. White spruce, Red pine Red maple.
arrowwood, lilae,
blue spruce,

Amur honey-
suckle.
Fabius:
Fa.
Fluvaquents:

Fu Northern white- Green ash, white Eastern white pine,
cedar, red-osier spruce. jack pine, silver
dogwood, nanny- maple.
berry viburnum.

Gravel pits:

Gp.

Kewaunee:

KhA, KhB, KhC2, )

KkD3. Northern white- White spruce, Eastern white pine,
cedar, lilac, Norway spruce. red pine.
common ninebark,
silky dogwood.

Kiva:

KmB, KmC White spruce, Red pine, eastern
nannyberry white pine,
viburnum, shad- Austrian pine,
blow serviceberry. hawthorn,

Siberian crab-
apple.
Kolberg:

KoA, KoB, KoC2 ____ Northern white- White spruce, Eastern white pine,
cedar, common Norway spruce. red pine.
ninebark, silky
dogwood, lilac.

Kolberg Variant:
KvB, KvC2 e Manyflower Lila¢ oo Norway spruce, Eastern white pine,
cotoneaster. Siberian red pine, jack
peashrub. pine.
Longrie:

LoA, LoB, LoC White spruce, Red pine Red maple.

arrowwood.
Manawa:

McA Northern white- White spruce, Eastern white pine,
cedar, lilac, Norway spruce. red pine.
common nine-
bark, silky
dogwood.

Manistee:
MeB Red pine, American

mountainash,
Siberian crab-
apple, hawthorn.




70

SOIL SURVEY

TABLE 4.—Windbreaks and environmental plantings—Continued

Soil name and
map symbol

Trees having predicted 20-year average heights, in feet, of —

<8 8-15 16-25 26-35 >35
Markey:
Mk Silky dogwood —____ Austrian pine, Eastern white pine,
laurel willow. Scotch pine,
northern white-
cedar.
Namur: .

NaB, NaC e — Manyflower Lilac - Norway spruce, Eastern white pine,

cotoneaster. Siberian red pine, jack
peashrub. pine.
Namur Variant: )

Nv Northern white- Green ash, white Eastern white pine,
cedar, red-osier spruce. jack pine, silver
dogwood, nanny- maple.
berry viburnum.

Omena:

OmB, OmC, OmD ___ White spruce, Northern white- White ash ________ Carolina poplar.

Amur privet. cedar.
Omena Variant:

OvB Northern white- Green ash, white Eastern white pine,
cedar, red-osier spruce. jack pine, silver
dogwood, nanny- maple.
berry viburnum.

Omro:

0OzB Northern white- White spruce, Eastern white pine,
cedar, common Norway spruce. red pine.
ninebark, silky
dogwood, lilac.

Pinconning:
Pn Silky dogwood —____| Northern white-
cedar, black
spruce, red maple.
Poygan:
Po.
Rock outcrop:
Ra.
Namur: .

IRD Manyflower Lilac oo Norway spruce, Eastern white pine,

cotoneaster. Siberian red pine, jack
peashrub. pine.
Rondeau: . )

Rn Late lilac, nanny- Japanese tree lilac—_| Laurel willow _____ Carolina poplar,
berry viburnum, almondleaf
common ninebark. willow.

Rousseau: . . . .

RoB, RoC e Vanhoutte spirea __| White spruce, Eastern white pine, | Red pine, jack Carolina poplar.
Tatarian honey- Austrian pine, pine.
suckle, autumn- Norway spruce.
olive.

*RpC:

Rousseau part —_

Shawano part ——

Vanhoutte spirea —_

Manyflower
cotoneaster,

White spruce,
Tatarian honey-
suckle, autumn-
olive.

Eastern white pine,
Austrian pine,
Norway spruce.

Norway spruce,
Siberian
peashrub.

Red pine, jack
pine.

Eastern white pine,
red pine, jack
pine.

Carolina poplar.
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Soil name and
map symbol

Trees having predicted 20-year average heights, in feet, of —

<8

8-15

16-25

26-36

>385

RpD:
Rousseau part __

Shawano part —_

1RrB:

Rousseau part —_

Deford part —___

Vanhoutte spirea

Manyflower
cotoneaster.

Vanhoutte spirea

Silky dogwood ____

Suamico:

Su

Summerville:
SvA, SvB, SvC,
SvD.

Udipsamments:
ud

Ugorthents :

O e

Wainola:

Wa

Manyflower
cotoneaster.

Manyflower
cotoneaster.

White spruce,
Tatarian honey-
suckle, autumn-
olive.

White spruce,
Tatarian
honeysuckle,
autumn-olive,

Nannyberry
viburnum,
arrowwood.

Tatarian honey-
suckle, Amur
privet.

Northern white-
cedar, red-osier
dogwood, nanny-
berry viburnum,

Late lilac, nanny-
berry viburnum,
common ninebark.

Amur honeysuckle,
shadblow
serviceberry,
Siberian
crabapple.

White spruce, silky
dogwood,
Tatarian
honeysuckle.

Eastern white
pine, Austrian
pine, Norway
spruce.

Norway spruce,
Siberian
peashrub.

Eastern white pine,
Austrian pine,
Norway spruce.

Northern white-
cedar, eastern
white pine, black
spruce.

Laurel willow, red
pine.

Green ash, white
spruce.

Japanese tree lilac_—

Northern white-
cedar,

Norway spruce,
Siberian
peashrub.

Norway spruce,
Siberian
peashrub.

Eastern white pine,
northern white-
cedar, Austrian
pine.

Red pine, jack
pine.

Eastern white pine,
red pine, jack
pine.

Red pine, jack
pine.

Eastern white pine_

Eastern white pine,
jack pine, silver
maple.

Laurel willow

Eastern white pine,
red pine, jack
pine.

Eastern white pine,
red pine, jack
pine.

Norway spruce,
red pine, laurel
willow.

Carolina poplar.

Carolina poplar.

Green ash,
Carolina
poplar.

Carolina poplar,
almondleaf
willow.

Carolina poplar.



72 SOIL SURVEY

TABLE 4.—Windbreaks and environmental plantings—Continued

Soil name and

Trees having predicted 20-year average heights, in feet, of —

map symbol

<8 8-15

16-25 26-35 >385

Yahara:
YaA - Northern white-
cedar, lilac,
common nine-
bark, silky

dogwood.

Yahara Variant:
Yv Northern white-
cedar, red-osier
dogwood, nanny-
berry viburnum.

Eastern white
pine, red pine.

White spruce,
Norway spruce.

Eastern white
pine, jack pine,
silver maple.

Green ash, white
spruce.

! This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.

used by wildlife. Examples are corn, sorghum, wheat,
oats, barley, millet, buckwheat, cowpeas, soybeans, and
sunflowers. Major soil properties that affect the growth
of grain and seed crops are depth of the root zone, tex-
ture of the surface layer, available water capacity, wet-
ness, slope, surface stoniness, and flood hazard. Soil
temperature and soil moisture are also considerations.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife
food and cover. Examples are fescue, bluegrass, love-
grass, switchgrass, bromegrass, timothy, orchardgrass,
clover, alfalfa, trefoil, and crownvetch. Major soil prop-
erties that affect the growth of grasses and legumes are
depth of the root zone, texture of the surface layer,
available water capacity, wetness, surface stoniness,
flood hazard, and slope. Soil temperature and soil mois-
ture are also considerations.

Wild herbaceous plants are native or naturally es-
tablished herbaceous grasses and forbs, including
weeds, that provide food and cover for wildlife. Exam-
ples are bluestem, indiangrass, goldenrod, beggarweed,
pokeweed, partridgepea, wheatgrass, fescue, and
grama. Major soil properties that affect the growth of
these plants are depth of the root zone, texture of the
surface layer, available water capacity, wetness, sur-
face stoniness, and flood hazard. Soil temperature and
soil moisture are also considerations.

Hardwood trees and the associated woody under-
story provide cover for wildlife and produce nuts or
other fruit, buds, catkins, twigs, bark, or foliage that
wildlife eat. Examples of native plants are oak, poplar,
cherry, apple, hawthorn, dogwood, sumac, hickory,
hazelnut, black walnut, blackberry, grape, blackhaw,
viburnum, .blueberry, bayberry, and briers. Examples
of fruit-producing shrubs that are commercially avail-
able and suitable for planting on soils rated good are
Russian-olive, autumn-olive, and crabapple. Major soil
properties that affect growth of hardwood trees and
shrubs are depth of the root zone, available water ca-
pacity, and wetness.

Coniferous plants are cone-bearing trees, shrubs, or
ground cover that furnish habitat or supply food in the
form of browse, seeds, or fruitlike cones. Examples are

pine, spruce, hemlock, fir, yew, cedar, and juniper.
Major soil properties that affect the growth of conifer-
ous plants are depth of the root zone, available water
capacity, and wetness,

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food
or cover for wildlife that use wetland as habitat. Exam-
ples of wetland plants are smartweed, wild millet,
rushes, sedges, reeds, wildrice, saltgrass, cordgrass,
and cattail. Major soil properties affecting wetland
plants are texture of the surface layer, wetness, reac-
tion, slope, and surface stoniness.

Shallow water areas are bodies of surface water that
have an average depth of less than 5 feet and are useful
to wildlife. They can be naturally wet areas, or they
can be created by dams or levees or by water-control
devices in marshes or streams. Examples are muskrat
marshes, waterfowl feeding areas, wildlife watering
developments, beaver ponds, and other wildlife ponds.
Major soil properties affecting shallow water areas are
depth to bedrock, wetness, surface stoniness, slope, and
permeability. The availability of a dependable water
supply is important if water areas are to be developed.

The kinds of wildlife habitat are briefly described in
the following paragraphs.

Openland habitat consists of croplands, pastures,
meadows, and areas that are overgrown with grasses,
herbs, shrubs, and vines. These areas produce grain and
seed crops, grasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas
include bobwhite quail, pheasant, meadowlark, field
sEariow, killdeer, cottontail rabbit, red fox, and wood-
chuck.

Woodland habitat consists of hardwoods or conifers,
or a mixture of both, and associated grasses, legumes,
and wild herbaceous plants. Examples of wildlife at-
tracted to this habitat are ruffed grouse, woodcock,
thrushes, vireos, woodpeckers, tree squirrels, grey fox,
raccoon, and deer.

Wetland habitat consists of water-tolerant plants in
open, marshy, or swampy shallow water areas. Exam-
ples of wildlife attracted to this habitat are ducks,
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[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for defini-
tions of “slight,” “moderate,” and “severe”]

Soil name and

map symbol Camp areas Picnic areas Playgrounds Paths and trails
Allendale:
AdA Severe: wetness —.____ Moderate: wetness, Severe: wetness —_____ Moderate: wetness,
too sandy. too sandy.
Alpena:
ApC Moderate: small Moderate: small Severe: slope —_____—__ Slight.
stones. stones.
Angelica:
Ax Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
floods. floods. floods. floods.
Beaches:
Be.
Bonduel:
Bn Moderate: wetness ___| Moderate: wetness ——__| Moderate: wetness, Moderate: wetness.
depth to rock.
Bonduel Shallow
Variant:
BO o~ Moderate: wetness ___| Moderate: wetness —___| Severe: depth to rock__| Moderate: wetness.
Bonduel Wet Variant:
Bp Severe: wetness ____._ Severe: wetness —_____ Severe: wetness —_—_.— Severe: wetness.
Boyer:
BrB Moderate: too sandy --| Moderate: too sandy —_| Moderate: too sandy ._| Moderate: too sandy.
BrC, BrD o _ Moderate: too sandy —_{ Moderate: too sandy —-| Severe: slope ________ Moderate: too sandy.
Carbondale:
Ca Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
floods, excess humus. floods, excess humus. floods, excess humus. floods, excess humus.
Casco: .
CcB Slight . _____________ Slight Moderate: slope ——.___ Slight.
CceC2 Moderate: slope ——.___ Moderate: slope —_____ Severe: slope . Slight.
Cathro:
Cm Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
floods, excess humus. floods, excess humus. floods, excess humus. floods, excess humus.
Chippeny:
Cp Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
floods, excess humus. floods, excess humus. floods, excess humus. floods, excess humus.
Deford:
De Severe: wetness, floods_| Severe: wetness ____._ Severe: wetness, Severe: wetness.
floods.
Duel:
DuB Moderate: too sandy —_| Moderate: too sandy --| Moderate: depth to Moderate: too sandy.
rock, too sandy.
Duel Variant:
Dv Moderate: wetness ____| Moderate: wetness —___| Moderate: wetness —_~.| Moderate: wetness.
Emmet: B
EmA Slight - ___ Slight . _____ Slight - Slight.
EmB Slight Slight . __ Moderate: slope ——.___ Slight.
EmC2 Moderate: slope ———-__ Moderate: slope _—..___ Severe: slope oo _. Slight.
EmD2 Severe: slope —oo_____ Severe: slope —_—_.___ Severe: slope oo Moderate: slope.
EmE Severe: slope e Severe: slope —_______ Severe: slope oo Severe: slope.
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Soil name and

map symbol Camp areas Picnic areas Playgrounds Paths and trails
Fabius
[ S, Moderate: wetness ___| Moderate: wetness —___| Moderate: wetness ——__| Moderate: wetness.
Fluvaquents:
FU e Severe: floods, Severe: floods, Severe: floods, Severe: floods,
wetness. wetness. wetness. wetness.
Gravel pits:
Gp.
Kewaunee:
KhA, KhB e Moderate: percs Slight Moderate: percs Slight.
slowly. slowly.
KhC2 Moderate: percs Moderate: slope ——_—___ Severe: slope ——_—_____ Slight.
slowly.
KkD3 — Severe: too clayey, Severe: slope —______ Severe: too clayey, Severe: too clayey.
slope. slope.
Kiva:
KmB Shight . ____________ Slight e Moderate: slope, Slight.
small stones.
KMC o Moderate: slope .__—_. Moderate: slope —_—___ Severe: slope ________ Slight.
Kolberg
KoA Moderate: percs Slight Moderate: percs Slight.
slowly. slowly, depth to rock.
KoB Moderate: percs Slight Moderate: slope, depth | Slight.
slowly. to rock, percs slowly.
KoC2 e Moderate: slope, Moderate: slope —————_ Severe: slope ———____ Slight.
percs slowly.
Kolberg Variant:
KvB Moderate: percs Slight Moderate: percs Slight.
slowly. slowly.
KvC2 Moderate: percs Moderate: slope —————_ Severe: slope ———_____ Slight.
slowly, slope.
Longrie:
LoA, LoB e Slight e Slight - Moderate: depth to Slight.
rock, small stones.
LoC Moderate: slope —_———_ Moderate: slope —._._— Severe: slope —————___ Slight.
Manawa:
McA Severe: floods, Moderate: floods, Severe: floods, Moderate: floods,
wetness. wetness. wetness. wetness.
Manistee:
MeB Moderate: too sandy .. Moderate: too sandy -_| Severe: too sandy _—-_ Model&ate: too
sandy.
Markey:
Mk Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
floods, excess humus. floods, excess humus. floods, excess humus. floods, excess humus.
Namur:
NaB e Slight - __ Slight —_____________ Severe: depth to rock..| Slight.
NaC. Moderate: slope —————_ Moderate: slope _—_____ Sevlere: depth to rock, Slight.
slope.
Namur Variant:
Nv —-| Severe: wetness ______ Severe: wetness —_____ Severe: wetness, Severe: wetness.

depth to rock.
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Soil name and

Camp areas

Picnic areas

Playgrounds

Paths and trails

map symbol
Omena: .
OmB Slight . Slight Moderate: slope —————_ Slight.
OmC Moderate: slope —_—___ Moderate: slope —_—__- Severe: slope ————____ Slight.
OmD Severe: slope —_______ Severe: slope ———____ Severe: slope ————___ Moderate: slope.
Omena Variant:
OvB Moderate: wetness ——._| Moderate: wetness - Mi)derate: wetness, Moderate: wetness.
slope.
Omro: .
OzB Moderate: percs Slight e Moderate: slope, Slight.
slowly. percs slowly.
Pinconning:
Pn Severe: wetness, Severe: wetness ——_—__ Severe: wetness, Severe: wetness.
floods. floods.
Poygan:
Po Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
floods. floods. floods. floods.
Rock outcrop:
Ra.
Namur:
1Rb Moderate: slope ——._—- Moderate: slope —————_ Sevlere: depth to rock, | Slight.
slope.
Rondeau:
Rn __| Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
floods, excess humus. floods, excess humus. floods, excess humus. floods, excess humus.
Rousseau: . . .
RoB Moderate: soil blow- Moderate: soil blow- Severe: soil blowing, Severe: soil blowing,
ing, too sandy. ing, too sandy. too sandy. too sandy.
RoC Moderate: soil blow- Moderate: soil blow- Severe: soil blowing, Severe: soil blowing,
ing, slope, too sandy. ing, slope, too sandy. slope, too sandy. too sandy.
1 RpC: . .
Rousseau part ______ Moderate: soil blow- Moderate: soil blow- Severe: soil blowing, Severe: soil blowing,
ing, too sandy. ing, too sandy. slope, too sandy. too sandy.
Shawano part —_—____ Moderate: too sandy, Moderate: too sandy, Severe: too sandy, Severe: too sandy,
soil blowing. soil blowing. slope. soil blowing.
*RpD:
Rousseau part —_____ Severe: slope —— - ___ Severe: slope - ———_ Severe: soil blowing, Severe: soil blowing,
slope, too sandy. too sandy.
Shawano part ______ Severe: slope ——————___ Severe: slope - ____ Severe: too sandy, Severe: too sandy,
slope. soil blowing.
1 ReB:
Rousseau part —_____ Moderate: soil blow- Moderate: soil blow- Severe: soil blowing, Severe: soil blowing,
ing, too sandy. ing, too sandy. too sandy. too sandy.
Deford part ——______ Severe: wetness, Severe: wetness ______ Severe: wetness, Severe: wetness.
floods. floods.
Saprists:
Sa Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
floods, excess humus. floods, excess humus. floods, excess humus. floods, excess humus.
Sisson:
SnA Slight Slight Slight Slight.
SnB Slight . ____ Slight Moderate: slope ———___ Slight.
Solona:
SoA Moderate: floods, Moderate: floods, Severe: wetness, Moderate: wetness.
wetness. wetness. floods.
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Suamico:

Su Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,

floods, excess humus. floods, excess humus. floods, excess humus. floods, excess humus.

Summerville:

SvA, SWB Slight _______________ Slight . Severe: depth to rock.| Slight.

SvC Moderate: slope ———___ Moderate: slope —_—__. Severe: depth to Slight.

rock, slope.
SvD Severe: slope ________ Severe: slope —c———___ Severe: depth to Moderate: slope.
rock, slope.

Udipsamments:

ud Severe: too sandy ____| Severe: too sandy -__-| Severe: too sandy __.__| Severe: too sandy.
Udorthents:

Uo --| Severe: small stones —_| Severe: small stones __| Severe: small stones __| Severe: small stones.
‘Wainola:

Wa Severe: wetness —_____ Moderate: wetness, Severe: too sandy, Severe: too sandy.

too sandy. wetness.

Yahara:

YaA Moderate: wetness ——__| Moderate: wetness .___| Moderate: wetness _.__| Moderate: wetness.
Yahara Variant:

Yv Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,

floods. floods. floods. floods.

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.

geese, herons, shore birds, rails, kingfishers, muskrat,
mink, and beaver.

Engineering °

This section provides information about the use of
the soils for building sites, sanitary facilities, construc-
tion materials, and water management. Among those
who can benefit from this section are engineers, land-
owners, community decision makers and planners, town
and city managers, land developers, builders, con-
tractors, and farmers and ranchers.

The ratings in tables in this section are based on
test data and estimated data in the “Soil properties”
section. The ratings were determined jointly by soil
scientists and engineers of the Soil Conservation Ser-
vice using known relationships between the soil prop-
erties and the behavior of soils in various engineering
uses.

Among the soil properties and site conditions identi-
fied by the soil survey and used in determining the
ratings in this section are grain-size distribution, liquid
limit, plasticity index, soil reaction, depth to and hard-
ness of bedrock within 5 feet of the surface, soil wet-
ness characteristics, depth to a seasonal water table,
slope, likelihood of flooding, natural soil structure or
aggregation, in-place soil density, and geologic origin

¢ MicHAEL J. TIRY, civil engineer, Soil Conservation Service,
assisted in the preparation of this section.

of the soil material. Where pertinent, data about kinds
of clay minerals, mineralogy of the sand and silt frac-
tions, and the kind of absorbed cations were also con-
sidered.

Based on the information assembled about soil prop-
erties, ranges of values may be estimated for erodibil-
ity, permeability, corrosivity, shrink-swell potential,

- available water capacity, shear strength, compressibil-

ity, slope stability, and other factors of expected soil
behavior in engineering uses. As appropriate, these
values may be applied to each major horizon of each
soil or to the entire profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, foun-
dations for small buildings, ponds and small dams,
irrigation projects, drainage systems, sewage and
refuse disposal systems, and other engineering works.
The ranges of values can be used to select potential
residential, commercial, industrial, and recreational
areas; make preliminary estimates pertinent to con-
struction in a particular area ; evaluate alternate routes
for roads, streets, highways, pipelines, and under-
ground cables; evaluate alternate sites for location of
sanitary landfills, onsite sewage disposal systems, and
other waste disposal facilities; plan detailed onsite in-
vestigations of soils and geology ; find sources of gravel,
sand, clay, and topsoil; plan farm drainage systems,
irrigation systems, ponds, terraces, and other struc-
tures for soil and water conservation; relate perfor-
mance of structures already built to the properties of
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[See text for definitions of “good,” “fair,” “poor,” and “very poor.” Absence of an entry indicates the soil was not rated]

Potential for habitat elements

Potential as habitat for—

Soil name and
map symbol

Grain and. | Grasses and | Wild herba- | Hardwood | Coniferous Wetland Shallow Openland Woodland Wetland
seed crops legumes ceous plants trees plants plants water areas wildlife wildlife wildlife

Allendale:

AdA Fair Fair Good Fair Fair Fair Fair Fair Fair —____ Fair.
Alpena:

ApC Very poor _| Very poor _| Poor —.____ Very poor _| Very poor _| Very poor _| Very poor _| Very poor _| Very poor _| Very poor.
Angelica:

Ax Good Fair Good _____ Good Fair Good Good Good Good ——_—___ Good.
Beachesl:

Be.
Bonduel:

Bn Fair Good _____ Good _—____ Good Good Fair Fair Good Good ——___ Fair.
Bonduel Shallow

Variant:

Bo Poor Poor Fair Fair Fair Poor Poor Poor Fair ______ Poor.

Bonduel Wet Variant:

Bp Fair Good _____ Good __.__ Good Good Good Good Good Good Good.
Boyer:

BrB, BrC, BrD Poor Fair Good _____ Good Good Very poor _| Very poor _| Fair ______ Good —— Very poor.
Carbondale:

Ca Poor Fair Fair Fair Good Good Good Fair Fair ______ Good.
Casco: .

CcB, CcC2 Fair Fair Fair Fair Fair Very poor _| Very poor _| Fair ______ Fair ______ Very poor.
Cathro:

Cm Poor Fair Fair Fair Good Good Good Fair Fair ______ Good.
Chippeny:

Cp Poor Fair Fair Fair Good Good Good Fair Fair ______ Good.
Deford:

De Poor Poor Fair ______ Good Fair Good Good Poor Fair Good.
Duel:

DuB Poor Fair Fair Poor Poor Very poor _| Very poor _| Fair ______ Poor __——_- Very poor.
Duel Variant:

Dv Fair Fair Fair Poor Poor Poor Poor Fair Poor ...——__| Poor.
Emmet:

EmA, EmB . _____ Good ——___ Good _____ Good Good Good Poor ______ Very poor _| Good __—___ Good ——___| Very poor.

EmC2 Fair Good _—____ Good _____ Good Good Very poor | Very poor .| Good ______ Good ______ Very poor.

EmD2 Poor Fair Good _____ Good Good Very poor _| Very poor _| Good ______ Good —_——__ Very poor.

EmE e Very poor _| Fair ______ Good _____ Good Good Very poor _| Very poor _| Fair ______ Good ______ Very poor.
Fabius:

Fo Good ___. Good __.__ Good _.___ Good Good Good Good Good Good —————_ Good.
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Soil name and
map symbol

Potential for habitat elements

Potential as habitat for—

Grain and | Grasses and | Wild herba- | Hardwood | Coniferous Wetland Shallow Openland ‘Woodland Wetland
seed crops legumes ceous plants trees plants plants water areas wildlife wildlife wildlife

Fluvaquents:

Fu Poor Poor Fair Fair Fair Good Fair Poor Fair _____ Fair.
Gravel pits:

Gp.
Kewaunee: .

KhA Good ———_ Good Good Fair Fair Good Fair.

KhB Good _____ Good Good Poor —___ Very poor _| Good —____ Very poor.

KhC2 Fair ______ Good Good Very poor _| Very poor _| Good ______ Very poor.

KkD3 Poor Good Good Very poor _| Very poor _| Fair ______ Very poor.
Kiva: . .

KmB o __ Fair _____ Good __.___ Good Fair Fair Poor ______ Very poor _| Good . __ Fair ______ Very poor.

KmC oo Fair ______ Good ———__ Good Fair Fair Very poor _{ Very poor .| Good __.___ Fair ______ Very poor.
Kolberg:

KoA, KoB, KoC2 Good Good —____ Good —_—___ Good Good Very poor _| Very poor _| Good —..——__ Good ______ Very poor.
Kolberg Variant: .

KvB Poor Fair Fair Poor Poor Poor Poor Fair Poor ______ Poor.

KvC2 Poor Fair Fair Poor Poor Poor ______ Very poor —| Fair ______ Poor ______ Very poor.
Longrie:

LoA, LoB Fair Good _——___ Good _____ Good Good Poor _.___ Very poor .| Good —_—-__ Good . ___ Very poor.

LoC Fair Good _____ Good _——___ Good Good Very poor _| Very poor .| Good —_—___ Good —_____ Very poor.
Manawa:

McA Good Good _____ Good _____ Good Good Good Good Good Good —_____ Good.
Manistee:

MeB Poor Fair Good _____ Good Good Poor ______ Very poor _| Fair __.___ Good —_____ Very poor.
Markey: i

Mk Poor Fair Fair Good Good Good Good Fair Good _.____ Good.
Namur:

NaB, NaC Poor Poor ______ Fair Poor Poor Very poor _| Very poor _| Poor ______ Fair ______ Very poor.
Namur Variant:

Nv o Very poor _| Very poor _| Poor Poor Poor Poor ______ Very poor | Very poor _| Poor ______ Very poor.
Omena:

OmB Good Good _____ Good _____ Good Good Poor ______ Very poor | Good —_.___ Good —_____ Very poor.

OmC Fair Good —____ Good _____ Good Good Very poor _| Very poor ..| Good ———___ Good o _ Very poor.

OmD Poor Fair Good Good Good Very poor _| Very poor _| Fair ______ Good —_—___ Very poor.
Omena Variant:

OvB Good Good .- Good Good Good Poor Poor Good Good —_——__ Poor.
Omro:

OzB Good Good _—___ Good Good Good Poor Poor Good Good —____. Poor.
Pinconning:

Pn Fair Poor ______ Fair Good Fair Good Good Fair Fair ______ Good.
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Poygan:
Po Good Good —____ Good Good Fair
Rock outerop:
Ra.
Namur:
*Rb Poor Poor Fair Poor Poor
Rondeau:
Rn Poor Fair Fair Fair Good
Rousseau:
RoB Poor Poor ______ Good Fair Fair
RoC Poor Poor Good Fair Fair
*RpC:
Rousseau part __| Poor Poor Good Fair Fair
Shawano part -_| Poor Poor Fair Poor Poor
L RpD:
Rousseau part __| Poor Poor Good Fair Fair
Shawano part __| Very poor .| Very poor _| Fair Poor Poor
1RrB:
Rousseau part —_| Poor Poor Good Fair Fair
Deford part Poor Poor Poor Poor Poor
Saprists:
S e Very poor _| Fair ______ Fair Fair Good
Sisson:
SnA Good Good __.... Good Good Good
SnB Good Good _____ Good Good Good
Solona:
SoA Good Good __—___ Good Good Good
Suamico:
Su Fair Fair Poor Poor Poor
Summerville:
SvA, SVB __________ Very poor _| Poor ______ Poor __.___ Very poor | Very poor _
SvC, SvD Very poor _| Poor ______ Poor ______ Very poor _| Very poor _
Udipsamments:
ud Poor Poor Fair Fair Fair
Udorthents:
Uo Very poor _| Poor ______ Very poor _| Very poor _| Very poor _
Wainola:
Wa Fair Fair Good Good Good
Yahara:
YaA o Good _____ Good _____ Good Good Good
Yahara Variant:
YV Good _____ Good _____ Good Good Good

Good Good Good

Very poor _{ Very poor _| Poor ______

Good Good Fair

Poor ——____ Very poor _| Fair ______

Very poor _| Very poor | Fair ______

Poor ______ Very poor .| Fair ______

Very poor _| Very poor | Poor ______

Very poor _| Very poor _| Fair ______

Very poor _| Very poor _| Poor ______

Poor —.____ Very poor _| Fair —_____

Fair Good Poor

Good Good Poor

Poor ______ Very poor _| Good ______

Poor ______ Very poor | Good _____..

Good Good Good

Good Good Fair

Poor ______ Very poor _| Poor ______

Very poor _| Very poor | Poor «____
' Very poor .| Very poor _| Poor ._.____

Very poor _| Very poor .| Very poor _

Fair Fair Fair

Good Good Good

Good Good Good

Very poor _
Very poor ..

Good.

Very poor.

Good.

Poor.

Very poor.

Poor.

Very poor.

Very poor.
Very poor.

Poor.
Fair.

Good.

Very poor.
Very poor.

Good.

Good.

Very poor.
Very poor.

Very poor.

Very poor.

Fair.

Good.

Good.

* This mapping unit is made up

mapping unit.

of two or more dominant kinds of soil.

See mapping

unit description for the composition and behavior of the whole
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the kinds of soil on which they are built so that perfor-
mance of similar structures on the same or a similar
soil in other locations can be predicted; and predict the
trafficability of soils for cross country movement of
vehicles and construction equipment.

Data presented in this section are useful for land-use
planning and for choosing alternative practices or gen-
eral designs that will overcome unfavorable soil prop-
erties and minimize soil-related failures. Limitations
on the use of these data, however, should be well un-
derstood. First, the data are generally not presented
for soil material below a depth of 5 feet. Also, because
of the scale of the detailed map in this soil survey, small
areas of soils that differ from the dominant soil may
be included in mapping. Thus, these data do not elim-
inate the need for onsite investigations and testing.

The information is presented mainly in tables. Table
7 shows, for each kind of soil, ratings of the degree and
kind of limitations for building site development; table
8, for sanitary facilities; and table 10, for water man-
agement. Table 9 shows the suitability of each kind of
soil as a source of construction materials.

The information in the tables, along with the soil
map, the soil descriptions, and other data provided in
this survey can be used to make additional interpreta-
tions and to construct interpretive maps for specific
uses of land.

Some of the terms used in this soil survey have dif-
ferent meanings in soil science and in engineering; the
Glossary defines many of these terms.

Building site development

The degree and kind of soil limitations that affect
shallow excavations, dwellings with and without base-
ments, small commercial buildings, and local roads and
streets are indicated in table 7. A slight limitation indi-
cates that soil properties are favorable for the specified
use, and any limitation is minor and easily overcome.
A moderate limitation indicates that soil properties and
site features are unfavorable for the specified use, but
the limitations can be overcome or minimized by special
planning and design. A severe limitation indicates one
or more soil properties or site features are so unfavor-
able or difficult to overcome that a major increase in
construction effort, special design, or intensive main-
tenance is required. For some soils rated severe, such
costly measures may not be feasible.

Shallow excavations are used for pipelines, sewer-
lines, telephone and power transmission lines, base-
ments, open ditches, and cemeteries. Such digging or
trenching is influenced by the soil wetness of a high
seasonal water table; the texture and consistence of
soils; the tendency of soils to cave in or slough; and
the presence of very firm, dense soil layers, bedrock,
or large stones. In addition, excavations are affected by
slope of the soil and the probability of flooding. Ratings
do not apply to soil horizons below a depth of 5 feet,
unless otherwise noted.

In the soil descriptions, the consistence of each soil
horizon is defined, and the presence of very firm or ex-
tremely firm horizons, usually difficult to excavate, is
indicated.

Dwellings and small commercial buildings referred
to in table 7 are built on undisturbed soil and have
foundation loads of a dwelling no more than three

stories high. Separate ratings are made for small com-
mercial buildings without basements and for dwellings
with and without basements. For such structures, soils
should be sufficiently stable that cracking or subsidence
from settling or shear failure of the foundation does
not occur. These ratings were determined from esti-
mates of the shear strength, compressibility, and
shrink-swell potential of the soil. Soil texture, plasticity
and in-place density, potential frost action, soil wetness,
and depth to a seasonal high water table were also
considered. Soil wetness and depth to a seasonal high
water table indicate potential difficulty in providing
adequate drainage for basements, lawns, and gardens.
Depth to bedrock, slope, and the large stones in or on
the soil are also important considerations in the choice
of sites for these structures and were considered in
determining the ratings. Susceptibility to flooding is a
serious limitation.

Local roads and streets referred to in table 7 have
an all-weather surface that can carry light to medium
traffic all year. They consist of a subgrade of the under-
lying soil material; a base of gravel, crushed rock frag-
ments, or soil material stabilized with lime or cement;
and a flexible or rigid surface, commonly of asphalt or
concrete. The roads are graded with soil material at
hand, and most cuts and fills are less than 6 feet deep.

The load-supporting capacity and the stability of the
soil, as well as the quantity and workability of fill mate-
rial available, are important in design and construction
of roads and streets. The AASHTO and Unified classi-
fications of the soil and the soil texture, density, shrink-
swell potential, and potential frost action are indicators
of the traffic-supporting capacity used in making the
ratings. Soil wetness, flooding, slope, depth to hard rock
or very compact layers, and content of large stones, all
of which affect stability and ease of excavation, were
also considered.

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of
the soil is important in selecting sites for these facili-
ties and in identifying limiting soil properties and site
features to be considered in design and installation.
Also, those soil properties that deal with the ease of
excavation or installation of these facilities will be of
interest to contractors and local officials. Table 8 shows
the degree and kind of limitations of each soil for these
uses and for use of the soil as daily cover for landfills.

If the degree of soil limitation is indicated by the
rating slight, soils are favorable for the specified use,
and limitations are minor and easily overcome; if
moderate, soil properties or site features are unfavor-
able for the specified use, but limitations can be over-
come by special planning and design; and if severe,
soil properties or site features are so unfavorable or
difficult to overcome that major soil reclamation, spe-
cial designs, or intensive maintenance are required.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from a
septic tank into the natural soil. Only the soil horizons
between depths of 18 and 60 inches are évaluated for
this use. The soil properties and site features consid-
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[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for
definitions of “slight,” “moderate,” and “severe.” Absence of an entry means soil was not rated]

Soil name and Shallow Dwellings without Dwellings with Small commercial Local roads
map symbol excavations basements basements buildings and streets
Allendale:

AdA . Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: low
cutbanks cave. low strength. shrink-swell, low strength, strength,

low strength. shrink-swell. shrink-swell.
Alpena: ]

ApC . Severe: cutbanks | Slight —___________ Slight - ______ Moderate: slope —_| Slight.

cave.
Angelica:
AX e Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
floods. floods, frost floods. floods, frost frost action,
action. action. floods.
Beaches:
Be.
Bonduel:
Bn Severe: wetness | Moderate: Severe: wetness, Moderate: Severe: frost
wetness, shrink- depth to rock. wetness, action.
swell, shrink-swell.
Bonduel Shallow
Variant:

BO Severe: wetness, Moderate: Severe: wetness, Moderate: Severe: frost

depth to rock. wetness, shrink- depth to rock. wetness, action.
swell, depth to shrink-swell,
rock. depth to rock.
Bonduel Wet
Variant:
Bp e Severe: wetness —_| Severe: wetness, Severe: wetness, Severe: wetness, Severe: frost
shrink-swell. depth to rock. shrink-swell. action, wetness.
Boyer:

BrB e Severe: cutbanks | Slight —___________ Slight - __ Moderate: slope --| Slight.
cave.

BrC, BrD e Severe: cutbanks | Moderate: slope _.| Moderate: slope —_| Severe: slope _.__| Moderate: slope.
cave,

Carbondale:

Co oo Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
floods, excess floods, excess floods, excess floods, excess floods, excess
humus. humus. humus. humus. humus.

Casco

CeB e Severe: cutbanks | Slight —__———______ Slight .. Moderate: slope __| Moderate: low
cave, small strength.
stones.

CeC2 e Severe: cutbanks | Moderate: slope __| Moderate: slope —_| Severe: slope ____| Moderate: slope,
cave, small low strength.
stones.

Cathro

CM e Severe: wetness, Severe: wetness, | Severe: wetness, Severe: wetness, Severe: wetness,
floods, cutbanks floods, frost floods. floods. low strength,
cave, action. frost action.

Chippeny:

CPp e Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
floods, excess floods, low floods, low floods, low floods, low
humus. strength. strength, strength. strength.

Deford:

Do e Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,

cutbanks cave, floods. floods. floods. floods.

floods.
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Soil name and Shallow Dwellings without Dwellings with Small commercial Local roads
map symbol excavations basements basements buildings and streets
Duel: . . .
DUB e Severe: cutbanks | Slight - - Moderate: depth Slight - Slight.
cave. to rock.
Duel Variant:
DV e Severe: wetness, Severe: wetness —_| Severe: wetness --} Severe: wetness —_| Severe: wetness.
cutbanks cave.
Emmet .
EMA e Slight e Moderate: frost Slight e Moderate: frost Moderate: frost
action. action. action.
EMB e Slight o= Moderate: frost Slight . ___ Moderate: slope, Moderate: frost
action, frost action. action.
EMC2 oo Moderate: slope -.| Moderate: slope, Moderate: slope -_| Severe: slope —-__| Moderate: frost
frost action. action, slope.
EmD2, EME oo Severe: slope —_._| Severe: slope —___| Severe: slope -...| Severe: slope —---| Severe: slope.
Fabius:
FO e Severe: wetness, Severe: wetness, Severe: wetness | Severe: wetness, Severe: wetness,
cutbanks cave, frost action. frost action. frost action.
Fluvaquents:
[T, Severe: floods, Severe: floods, Severe: floods, Severe: floods, Severe: floods,
wetness. frost action, wetness. frost action, frost action,
wetness. wetness. wetness.
Gravel pits:
Gp.
Kewaunee:
KhA oo Severe: too Moderate: Moderate: Moderate: Severe: low
clayey. shrink-swell, shrink-swell, shrink-swell, strength.
low strength. low strength. low strength.
KhB e Severe: too Moderate: Moderate: Moderate: Severe: low
clayey. shrink-swell, shrink-swell, shrink-swell, strength.
low strength. low strength. low strength,
slope.
KhC2 o Severe: too Moderate: Moderate: Severe: slope —__-| Severe: low
clayey. shrink-swell, shrink-swell, strength.
low strength, low strength,
slope. slope.
KkD3 e Severe: slope,too | Severe: slope —___| Severe: slope -___| Severe: slope ..__| Severe: low
clayey. strength, slope.
Kiva:
KmB e Severe: cutbanks | Slight . _________ Slight - Moderate: slope --| Slight.
cave.
KMC e Severe: cutbanks | Moderate: slope --| Moderate: slope —_| Severe: slope —___| Moderate: slope.
cave.
Kolberg:
(Y Severe: too Moderate: Moderate: Moderate: Severe: low
clayey. low strength, depth to rock, low strength, strength.
shrink-swell. shrink-swell, shrink-swell.
low strength.
KOB e Severe: too Moderate: Moderate: Moderate: Severe: low
clayey. low strength, depth to rock, low strength, strength.
shrink-swell. shrink-swell, shrink-swell,
low strength. slope.
KoC2 e Severe: too Moderate: Moderate: Severe: slope —._.| Severe: low
clayey. low strength, depth to rock, strength.
shrink-swell, shrink-swell,
slope. low strength.
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Soil name and Shallow Dwellings without Dwellings with Small commercial Local roads
mayp symbol excavations basements basements buildings and streets
Kolberg Variant:

KVB e Moderate: depth Moderate: Moderate: depth Moderate: Severe: low

to rock. low strength, to rock. low strength, strength.
shrink-swell, shrink-swell,
depth to rock. depth to rock.

KvC2 - Moderate: depth Moderate: Moderate: depth Severe: slope -.__| Severe: low
to rock, slope. low strength, to rock, slope. strength.

depth to rock,
slope.
Longrie:

LoA, LoB ———____ Severe: depth to Moderate: Severe: depth to Severe: depthto Moderate: depth
rock. depth to rock, rock. rock. to rock, frost

frost action. action.

LoC mme e Severe: depthto Moderate: Severe: depth to Severe: slope, Moderate: depth
rock. depth to rock, rock. depth to rock. to rock, frost

slope, frost action.
action.
Manawa:

McA e~ Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: floods,

too clayey, floods. floods. floods. floods. low strength.
Manistee:

MeB Moderate: cut- Severe: low Severe: low Severe: low Slight.
banks cave. strength, strength, strength,

shrink-swell. shrink-swell. shrink-swell.
Markey

MK o Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
floods, cutbanks floods, frost floods. floods. frost action,
cave. action. low strength.

Namur

NaB o Severe: depthto Severe: depth to Severe: depth to Severe: depthto Severe: depth to
rock. rock. rock. rock. rock.

NaC o= .Severe: depthto Severe: depthto Severe: depth to Severe: depthto Severe: depth to
rock. rock. rock. rock, slope. rock.

Namur Variant:
NV o Severe: wetness —_| Severe: wetness __| Severe: wetness, Severe: wetness —_| Severe: wetness.
depth to rock.
Omena .

OmB Slight . ______ Moderate: frost Slight - Moderate: frost Moderate: frost

action. action, slope. action.

OmC e Moderate: slope -_| Moderate: slope, Moderate: slope -.| Severe: slope —.__| Moderate: frost

frost action. action, slope,

OmD Severe: slope _.._| Severe: slope ___.| Severe: slope —___| Severe: slope _.__| Severe: slope.

Omena Variant:
OB e Severe: wetness | Moderate: Severe: wetness —..| Moderate: Severe: frost
wetness. wetness, slope. action.
Omro

OB o Severe: too Severe: low Severe: low Severe: low Severe: low

clayey. strength. strength. strength. strength.
Pinconning: ]

PR Severe: floods, Severe: floods, Severe: floods, Severe: floods, Severe: floods,
cutbanks cave, wetness. wetness. wetness. wetness.
wetness.

Poygan

PO Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
floods, too clayey. floods, low floods, low floods, low floods, low

strength. strength. strength. strength.
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Soil name and Shallow Dwellings without Dwellings with Small commercial Local roads
map symbol excavations basements basements buildings and streets
Rock outcrop:
Ra.
Namur:

IRD e Severe: depth to Severe: depth to Severe: depthto Severe: depth to Severe: depthto

rock. rock. rock. rock, slope. rock.
Rondeau:

3 Severe: wetness, | Severe: floods, Severe: floods, Severe: floods, Severe: frost.

excess humus. frost action, low strength, low strength, action, low
low strength. wetness. wetness. strength, wetness.
Rousseau: . .

ROB o Severe: cutbanks | Slight — oo Slight o Moderate: slope —-| Slight.
cave.

ROC oo Severe: cutbanks | Moderate: slope --| Moderate: slope -} Severe: slope -___| Moderate: slope.
cave.

1 RpC:

Rousseau part —_| Severe: cutbanks | Slight -~ Slight e Moderate: slope --| Slight.
cave.

Shawano part-—| Severe: cutbanks | Slight — oo Slight -~ Moderate: slope ._| Slight.
cave, )

1 RpD:

Rousseau part __| Severe: cutbanks | Severe: slope —_--| Severe: slope ____| Severe: slope —___| Severe: slope.
cave, slope.

Shawano part..| Severe: cutbanks | Severe: slope ———_| Severe: slope —.__| Severe: slope —___| Severe: slope.
cave, slope.

*RrB: )

Rousseau part ._| Severe: cutbanks | Slight ... Slight . ____ Moderate: slope ——| Slight.
cave.

Deford part —___| Severe: wetness, | Severe: wetness, Severe: wetness, | Severe: wetness, | Severe: wetness,
cutbanks cave, floods. floods. floods. floods.
floods.

Saprists:

A e Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
floods, excess floods, frost floods, excess floods, frost floods, frost
humus. action. humus. action. action.

Sisson: )
SAA e Slight - Moderate: frost Slight . ___ Moderate: frost Moderate:
action, action. frost action,
low strength.
SAB e Slight e Moderate: frost Slight ————___ Moderate: frost Moderate:
action. action, slope. frost action,
low strength.
Solona

S0A e Severe: wetness, Severe: floods, Severe: wetness, Severe: floods, Severe: frost

floods wetness, frost floods, frost wetness, frost action, floods,
action. action. action. wetness.
Suamico:

SU e Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,

floods floods, low floods, low floods, low floods, low
strength. strength. strength. strength.
Summerville:

SvA, SVB mmmm Severe: depthto Severe: depthto Severe: depth to Severe: depth to Severe: depth to
rock. rock. rock. rock. rock.

SVC Severe: depth to Severe: depth to Severe: depth to Severe: depth to Severe: depthto
rock rock. rock. rock, slope. rock.
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Soil name and Shallow Dwellings without Dwellings with Small commercial Local roads
map symbol excavations basements basements buildings and streets
Summerville:—Con.
SV o Severe: depthto Severe: depth to Severe: depth to Severe: depth to Severe: depth to
rock, slope. rock, slope. rock, slope. rock, slope. rock, slope.
Udipsamments:
_______________ Severe: cutbanks | Slight ____________ Slight .___________| Slight _._._.______{ Slight.
cave.
Udorthents:
Uo cmm Severe: small Slight o __ Slight . _________ Slight . _________ Slight.
stones, cutbanks
cave,
Wainola:
Wa cee Severe: wetness, Severe: wetness __| Severe: wetness —_| Severe: wetness __| Moderate:
cutbanks cave. wetness, frost
action.
Yahara
YaA o Severe: wetness | Severe: wetness, Severe: wetness, Severe: wetness, Severe: frost
floods, frost floods, frost floods, frost action.
action. action. action.
Yahara Variant:
YV e Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
floods. floods, frost floods, frost floods, frost floods, frost
action. action. action. action.

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.

ered are those that affect the absorption of the effluent
and those that affect the construction of the system..

Properties and features that affect the absorption
of the effluent are permeability, depth to a seasonal
high water table, depth to bedrock, and susceptibility
to flooding. Stones, boulders, and a shallow depth to
bedrock interfere with installation. Excessive slope may
cause lateral seepage and surfacing of the effluent in
down slope areas. Also, soil erosion and soil slippage
are hazards where absorption fields are installed in
sloping soils.

Some soils are underlain by loose sand and gravel
or fractured bedrock at a depth of less than 4 feet
below the tile lines. In these soils the absorption field
does not adequately filter the effluent, and, as a result,
ground water supplies in the area may be contaminated.

Percolation tests are performed to determine the
absorptive capacity of the soil and its suitability for
septic tank absorption fields. These tests should be per-
formed during the season when the water table is high-
est and the soil is at minimum absorptive capacity.

In many of the soils that have moderate or severe
limitations for septic tank absorption fields, it may be
possible to install special systems that lower the sea-
sonal water table or to increase the size of the absorp-
tion field so that satisfactory performance is achieved.

Sewage lagoons are shallow ponds constructed to
hold sewage while bacteria decompose the solid and
liquid wastes. Lagoons have a nearly level flow area
surrounded by cut slopes or embankments of com-
pacted, nearly impervious soil material. They generally

are designed so that the depth of the sewage is 2 to 5
feet. Impervious soil at least 4 feet thick for the lagoon
floor and sides is required to minimize seepage and
contamination of local ground water. Soils that are very
high in organic-matter content and those that have
stones and boulders are undesirable, Unless the soil
has very slow permeability, contamination of local
ground water is a hazard in areas where the seasonal
high water table is above the level of the lagoon floor.
In soils where the water table is seasonally high, seep-
age of ground water into the lagoon can seriously re-
duce its capacity for liquid waste. Slope, depth to
bedrock, and susceptibility to flooding also affect the
location of sites for sewage lagoons or the cost of con-
struction. Shear strength and permeability of com-
pacted soils affect the performance of embankments.
Sanitary landfill is a method of disposing of solid
waste, either in excavated trenches or on the surface
of the soil. The waste is spread, compacted in layers,
and covered with thin layers of soil. Landfill areas are
subject to heavy vehicular traffic. Ease of excavation,
risk of polluting ground water, and trafficability affect
the suitability of a soil for this purpose. The best soils
have a loamy or silty texture, have moderate or slow
permeability, are deep to bedrock and a seasonal wa-
ter table, are free of large stones and boulders, and
are not subject to flooding. In areas where the seasonal
water table is high, water seeps into the trenches and
causes problems in excavating and filling the trenches.
Also, seepage into the refuse increases the risk of pollu-
tion of ground water. Clayey soils are likely to be
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[“Percs slowly” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for

definitions of “slight,” “moderate,

14

and other terms used to rate soils. Absence of an entry means soil was not rated]

Soil name and

Septic tank

Sewage lagoon

Trench sanitary

Area sanitary

Daily cover for

map symbol absorption fields areas landfill landfill landfill
Allendale:
AdA .. Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: too sandy,
percs slowly. seepage. seepage. seepage. thin layer.
Alpena:

ApC Slight ——_____ Severe: seepage .| Severe: seepage -_| Severe: seepage .._| Severe: too sandy,
small stones,
seepage.

Angelica:
AX e Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness.
floods, peres floods. floods. floods.
slowly.
Beaches:
Be.
Bonduel:
BN e Severe: wetness, Severe: wetness, Severe: depthto Severe: wetness .| Poor: thin layer.
depth to rock. depth to rock. rock, wetness.
Bonduel Variant:
Bo, Bp —cmmm o Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness __| Poor: thin layer.
depth to rock. depth to rock. depth to rock.
Boyer:
:13: S Slight e Severe: seepage _-| Severe: seepage —-| Severe: seepage —_| Fair: thinlayer.
BrC, BrD e Moderate: slope -_| Severe: seepage __| Severe: seepage --| Severe: seepage —-| Fair: thinlayer.
Carbondale:
Cl Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: excess
floods. excess humus, floods, seepage. floods, seepage. humus, hard to
seepage. pack, wetness.
Casco

CeB o~ Slight ____________ Severe: seepage —_| Severe: seepage, Severe: seepage —_| Poor: thinlayer.

small stones.

CeC2 o Moderate: slope —_| Severe: seepage -.| Severe: seepage, Severe: seepage __| Poor:. thinlayer.

small stones.
Cathro
CM e Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: excess
floods. excess humus, floods, seepage. floods, seepage. humus, hard to
seepage. pack.
Chippeny:
CP e Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: excess
floods. floods, excess floods. floods. humus, wetness.
humus.
Deford
DO —m Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: seepage,
floods. floods, seepage. floods, seepage. seepage, floods. too sandy,
wetness.
Duel:
DuB e Severe: depth to Severe: depth to Severe: depth to Severe: seepage —_| Poor: seepage,
rock. rock. rock, seepage. too sandy, area
reclaim.
Duel Variant
DV e Severe: wetness .| Severe: wetness, Severe: depth to Severe: wetness, Poor: too sandy.
seepage, depth rock, seepage, seepage.
to rock. wetness,
Emmet
EmA, EmB ——___ Slight - _________ Moderate: Slight ____________ Slight ——________ Good.

seepage.




DOOR COUNTY, WISCONSIN

TABLE 8.—Sanitary facilities—Continued

87

Soil name and Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover for
map symbol absorption fields areas landfill landfill landfill

EmC2 oo Moderate: slope -] Severe: slope ____| Slight ____________ Moderate: slope __| Fair: slope.

EmD2, EmE e~ Severe: slope —__.| Severe: slope ____| Moderate: slope __| Severe: slope —___| Poor: slope.

Fabius .
FO Severe: wetness __| Severe: seepage, Severe: seepage, Severe: seepage —_| Poor: thinlayer,
wetness. wetness.
Fluvaquents:
PU o Severe: floods, Severe: floods, Severe: floods, Severe: floods, Poor: wetness.
wetness. wetness, wetness. wetness.
Gravel pits:
Gp.
Kewaunee:

KhA e Severe: percs Slight . _______ Severe: too Slight . _____ Poor: too clayey.
slowly. clayey.

KhB e Severe: percs Moderate: slope __| Severe: too Slight o ___ Poor: too clayey.
slowly. clayey.

KhC2 Severe: percs Severe: slope ____| Severe: too Moderate: slope __| Poor: too clayey.
slowly. clayey.

KkD3 e Severe: percs Severe: slope ___.| Severe: too Severe: slope -._-| Poor: too clayey,
slowly, slope. clayey. slope.

Kiva: . .
KmB oo~ Slight oo Severe: seepage —-| Severe: seepage __| Severe: seepage -.| Poor: thinlayer.
KmC oo Moderate: slope -_| Severe: seepage, Severe: seepage —_| Severe: seepage —_| Poor: thinlayer.
slope.
Kolberg: .

KoA, KoB - Severe: depth to Severe: depth to Severe: depth to Slight __________._ Poor: thinlayer,
rock, percs rock. rock, too clayey. area reclaim.
slowly.

KoC2 e Severe: depth to Severe: depth to Severe: depthto | Moderate: slope ——| Poor: thinlayer,
rock, percs rock, slope. rock, too clayey. area reclaim.
slowly.

Kolberg Variant: .

KVB e Severe: depth to Severe: depthto Severe: depth to Slight e Poor: thin layer,
rock. rock. rock. area reclaim.

KvC2 o Severe: depth to Severe: depth to Severe: depthto Moderate: slope —_| Poor: thin layer,
rock. rock, slope. rock. area reclaim..

Longrie: .

LoA, LoB o Severe: depthto Severe: depth to Severe: depthto Slight oo Fair: thinlayer,
rock. rock. rock. area reclaim.

LoC o Severe: depth to Severe: depth to Severe: depth to Moderate: slope —_|{ Fair: thin layer,
rock. rock, slope. rock. area reclaim,

slope.
Manawa .

McA Severe: wetness, | Slight . _____ Severe: wetness, | Severe: wetness, | Poor: too clayey.
percs slowly, too clayey, floods. floods.
floods.

Manistee

MeB o __ Severe: percs Moderate: slope .| Severe: too Slight —ooo____ Poor: too sandy.

slowly. clayey.
Markey

MK Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: excess
floods. excess humus, floods, seepage. floods, seepage. humus, hard to

seepage. pack.
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Soil name and Septie tank Sewage lagoon Trench sanitary Area sanitary Daily cover for
map symbol absorption fields areas landfill landfill landfill
Namur .
NaB oo Severe: depth to Severe: depth to Severe: depthto Severe: seepage -_| Poor: thinlayer,
rock. rock. rock. small stones,
area reclaim.
NaC e Severe: depthto Severe: depth to Severe: depth to Severe: seepage ...| Poor: thinlayer,
rock. rock, slope. rock. small stones,
area reclaim.
Namur Variant: .
NV e Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness -_| Poor: thin layer.
depth to rock. depth to rock. depth to-rock.
Omena . . .
OMB e Slight e Moderate: Slight Slight Good.
seepage, slope.
OMC oo Moderate: slope —_| Severe: slope ____} Slight . __________ Moderate: slope —.| Fair: slope.
OMD o= Severe: slope —_--| Severe: slope ___.| Moderate: slope —_| Severe: slope —___| Poor: slope.
Omena Variant:
OVB e Severe: wetness —.| Severe: wetness __| Severe: wetness __| Moderate: Good.
wetness.
Omro . .
OB o Severe: percs Moderate: Slight . _____ Slight - Poor: tooclayey.
slowly. seepage, slope.
Pinconning:
PR oo Severe: floods, Severe: floods, Severe: floods, Severe: floods, Poor: too sandy,
wetness. seepage, wetness, seepage, wetness. seepage, wetness. seepage, wetness.
Poygan
PO e Severe: wetness, | Severe: floods -.--| Severe: wetness, Severe: wetness, | Poor: wetness,
percs slowly, floods, too clayey. floods. too clayey.
floods.
Rock outcrop.
Ra.
Namur: .
IRD e Severe: depth to Severe: depth to Severe: depthto Severe: seepage -_| Poor: thinlayer,
rock. rock, slope. rock. small stones,
area reclaim.
Rondeau:
RA e Severe: wetness, Severe: floods, Severe: wetness, Severe: wetness, Poor: excess
floods. seepage, wetness. floods, excess floods. humus, wetness.
humus.
Rousseau: )
ROB o Slight Severe: seepage .| Severe: seepage __| Severe: seepage —_| Poor: toosandy.
ROC Moderate: slope —_ Sevlere: seepage, Severe: seepage —_| Severe: seepage —-|{ Poor: too sandy.
slope.
1 RpC:
Rousseau part ——| Slight Sevlere: seepage, Severe: seepage —_| Severe: seepage —-| Poor: toosandy.
slope.
Shawano part —-| Slight Severe: seepage, Severe: seepage --| Severe: seepage __| Poor: toosandy,
slope. seepage.
1RpD:
Rousseau part -_| Severe: slope —___| Severe: seepage, Severe: seepage .| Severe: seepage, Poor: toosandy,
slope. slope. slope.
Shawano part —_| Severe: slope ——__| Severe: seepage, Severe: seepage —_| Severe: seepage, Poor: too sandy,
slope. slope. seepage, slope.
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Soil name and Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover for
map symbol- absorption fields areas landfill landfill landfill
1RrB:
Rousseau part __| Slight o ___ Severe: seepage --| Severe: seepage .| Severe: seepage —_| Poor: toosandy.
Deford part ___| Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: seepage,
floods. floods, seepage. floods, seepage. seepage, floods. too sandy,
wetness.
Saprists:
S8 Severe: wetness, Severe: excess Severe: excess Severe: excess Poor: wetness,
floods. humus, wetness, humus, wetness, humus, wetness, excess humus.
floods. floods. floods.
Sisson: . .
SnA Slight ——_________ Moderate: Slight ____________ Slight e Good.
seepage.
SMB Slight - Moderate: Slight —cmmeeee Slight oo Good.
seepage, slope.
Solona
SOA e Severe: wetness, | Severe: wetness, Severe: floods, Severe: floods, Good.
floods. floods. wetness. wetness.
Suamico:
SU e Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness,
floods. floods. floods. floods. . excess humus,
Summerville: . .
SvA, SvB _______ Severe: depth to Severe: depthto Severe: depth to Slight Poor: thin layer,
rock. rock. rock. area reclaim,
SVC Severe: depth to Severe: depth to Severe: depth to Moderate: slope —_| Poor: thin layer,
rock. rock, slope, rock. area reclaim.
SO Severe: depth to Severe: depthto Severe: depth to Severe: slope ——__| Poor: thinlayer,
rock, slope. rock, slope. rock. area reclaim,
slope.
Udipsamments .
S Slight e Severe: seepage —_| Severe: seepage, Severe: seepage —_| Poor: too sandy.
too sandy.
Udorthents:
U0 e Slight __________ Severe: seepage, Severe: seepage, Severe: seepage —_| Poor: small
small stones, small stones. stones.
Wainola:
Wo o Severe: wetness __| Severe: wetness, Severe: wetness, Severe: wetness, Poor: seepage,
seepage. seepage. seepage. too sandy.
Yahara:
YaA oo Severe: wetness _.| Severe: wetness —_| Severe: wetness —_ Severt(al ¢ wetness, Fair: thinlayer.
floods.
Yahara Variant:
YV e Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness.
floods. floods. floods. floods.

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.

sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability that might allow
noxious liquids to contaminate local ground water.

Unless otherwise stated, the ratings in table 8 apply
only to soil properties and features above a depth of
about 5 feet. If the trench is deeper, ratings of slight
or moderate may not be valid. Site investigation is
needed before a site is selected.

In the area type of sanitary landfill, refuse is placed
on the surface of the soil in successive layers. The
limitations caused by soil texture, depth to bedrock,
and stone content do not apply to this type of landfill.
Soil wetness, however, may be a limitation because of
difficulty in operating equipment.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill during both
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wet and dry weather. Soils that are loamy or silty and
free of stones and boulders are better than other soils.
Clayey soils may be sticky and difficult to spread ; sandy
soils may be subject to soil blowing.

In addition to these features, the soil selected for
final cover of landfills should be suitable for growing
plants. In comparison with other horizons, the A hori-
zon in most soils has the best workability, more organic
matter, and the best potential for growing plants.
Thus, for either the area type or trench type landfill,
stockpiling material from the A horizon for use as
the surface layer of the final cover is desirable.

Where it is necessary to bring in soil material for
daily or final cover, thickness of suitable soil material
available and depth to a seasonal high water table in
soils surrounding the sites should be evaluated. Other
factors to be evaluated are those that affect reclama-
tion of the borrow areas, such as slope, erodibility, and
potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated in table 9 by
ratings of good, fair, or poor. The texture, thickness,
and organic-matter content of each soil horizon are
important in rating soils for use as construction mate-
rials. Each soil is evaluated to the depth observed and
described as the survey is made. This depth is gener-
ally about 5 feet.

Roadfill is soil material used in embankments for
roads. The ratings reflect the ease of excavating and
working the material and the expected performance
of the material after it has been compacted and ade-
quately drained. The performance of soil after it is
stabilized with lime or cement is not considered in the
ratings, but information about soil properties that
determine such performance is given in the descrip-
tions of soil series.

The ratings apply to the soil profile between the A
horizon and a depth of 5 feet. It is assumed that soil
horizons will be mixed during excavation and spread-
ing. Many soils have horizons of contrasting suitability
within the profile. The estimated engineering properties
in table 11 provide more specific information about the
nature of each horizon that can help determine its suit-
ability for roadfill.

Soils rated good as a source of roadfill have low
shrink-swell potential, low potential frost action, and
few cobbles and stones. They are at least moderately
well drained and have slopes of 15 percent or less. Soils
rated fair have a plasticity index of less than 15 and
have other limiting features, such as high shrink-swell
potential, high potential frost action, steep slopes, wet-
ness, or many stones. If the thickness of suitable mate-
rial is less than 3 feet, the entire soil is rated poor,
regardless of the quality of the suitable material.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 9 provide
guidance as to where to look for probable sources and
are based.on the probability that soils in a given area
contain_sizable quantities of sand or gravel. A soil
rated good or fair has a layer of suitable material at
least 8 feet thick, the top of which is above a depth of
5 feet. Coarse fragments of soft bedrock material, such
as shale and siltstone, are not considered to be sand and

gravel. Fine grained soils are not suitable sources of
sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of
the material. Descriptions of grain size, kinds of min-
erals, reaction, and stratification are given in the soil

-series descriptions and in table 11.

Topsoil is used in areas where vegetation is to be es-
tablished and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material
in preparing a seedbed and by the ability of the soil
material to sustain the growth of plants. Also consid-
ered is the damage that would result to the area from
which the topsoil is taken.

Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones,
are low in content of gravel and other coarse frag-
ments, and are gently sloping. These soils are naturally
fertile or respond well to fertilization. They are not so
wet that excavation is difficult during most of the
year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to
16 inches thick, or soils that have large amounts of
gravel or stones.

Soils rated poor are very sandy soils, very firm clayey
soils, soils with suitable layers less than 8 inches thick,
soils that have large amounts of gravel or stones, steep
soils, and poorly drained soils.

Although a rating of good is not based entirely on
high content of organic matter, a surface horizon is
much preferred for topsoil because of its organic-
matter content. This horizon is designated as Al or Ap
in the soil series descriptions. The absorption and re-
tention of moisture and nutrients for plant growth are
greatly increased by organic matter. Consequently,
careful preservation and use of material from these
horizons is desirable.

Water management

Many soil properties and site features that affect
water management practices have been identified in
this soil survey. In table 10 the site features that affect
use are indicated for each kind of soil. This information
is significant in planning, installing, and maintaining

‘water control structures.

Pond reservoir areas hold water behind a dam or an
embankment. Soils suitable for this use have low seep-
age potential, which is determined by the permeability
and depth over fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and is
of favorable stability, shrink-swell potential, shear
strength, and compaction characteristics. Stones and
organic matter in a soil downgrade the suitability of a
soil for use in embankments, dikes, and levees.

An aquifer-fed excavated pond is a body of water
created by excavating a pit or dugout into a ground-
water aquifer. Excluded are ponds that are fed by sur-
face runoff and embankment ponds that impound water
3 feet or more above the original surface. Ratings in
table 10 are for ponds that are properly designed, lo-
cated, and constructed. Soil properties and site features
that affect aquifer-fed ponds are depth to a permanent
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TABLE 9.—Construction materials

[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for
definitions of “good,” “fair,” and “poor.” Absence of an entry means soil was not rated]

Sﬁ;gzgﬁﬁﬁd Roadfill Sand Gravel Topsoil
Allendale:
AdA Poor: low strength, Poor: thin layer —____ Unsuited - ______ Poor: toosandy.
shrink-swell.
Alpena:
ApC Good Fair: excess fines —___| Good Poor: small stones,
thin layer.
Angelica:
Ax Poor: wetness, frost Unsuited — oo ___ Unsuited oo Poor: wetness.
action,
Beaches:
Be.
Bonduel: .
Bn Poor: frost action __—_| Unsuited —————______ Unsuited o ______ Fair: thinlayer.
Bonduel Shallow Variant:
Bo Poor: frostaction, Unsuited o ____ Unsuited - ___ Fair: thinlayer,
thin layer. area reclaim.
Bonduel Wet Variant:
Bp Poor: frost action, Unsuited ———_____ Unsuited oo Poor: wetness.
wetness.
Boyer:
BrB, BrC, BrD oo~ Good Good Good Poor: too sandy.
Carbondale:
Ca Poor: excess humus, Unsuited — oo _ Unsuited . Poor: wetness.
frost action, low
strength.
Casco:
CeB, CcC2 o Good . __ Good Good Fair: thinlayer.
Cathro:
Cm Poor: excess humus, Unsuited ——___.______ Unsuited - Poor: wetness.
wetness, frost action.
Chippeny: . .
Cp Poor: wetness,excess | Unsuited o - Unsuited —coeeee o Poor: wetness.
humus, frost action.
Deford: o
De Poor: wetness Good Unsuited oo Poor: too sandy,
wetness.
Duel: . .
DuB Poor: thinlayer, Poor: thin layer _____ Unsuited - ______ Poor: too sandy.
area reclaim,
Duel Variant: .
Dv Poor: wetness _______ Poor: thin layer —____ Unsuited Fair: thinlayer.
Emmet:
EmA, EmB o ___ Fair: frost action ____| Unsuited ——__________ Unsuited - ______ Fair: thin layer.
EmC2 o Fair: frost action ____| Unsuited ____________ Unsuited —___________ Fair: thinlayer, slope.
EmD2 Fair: frost action, Unsuited . _____ Unsuited ———_________ Poor: slope.
slope.
EmE Poor: slope . ______ Unsuited . _____ Unsuited — o __ Poor: slope.
Fabius: .
Fa Poor: wetness, frost Good Fair: excess fines —___| Fair: thin layer,
action. area reclaim.
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Soil name and

map symbol Roadfill Sand Gravel Topsoil
Fluvaquents: . X .
Fu Poor: frostaction, Unsuited - _____ Unsuited - Poor: wetness.
wetness.
Gravel pits:
Gp.
Kewaunee: . .
KhA, KhB - o= Poor: low strength ___| Unsuited _____________ Unsuited —— - ____ Fair: thin layer.
KhC2 e Poor: low strength ___| Unsuited — - ______ Unsuited _____________ Fair: thin layer, slope.
KkD3 Poor: low strength ___| Unsuited —_________ Unsuited ~oeooo Poor: slope.
Kiva:
KmB, KmC e Good - Good Good Fair: small stones.
Kolberg:
KoA, KoB —e e Poor: low strength, Unsuited - _______ Unsuited —oeeoooee o Fair: thinlayer.
area reclaim.
KoC2 Poor: low strength, Unsuited - ___ Unsuited _____________ Fair: thin layer, slope.
area reclaim.
Kolberg Variant:
KvB, KvC2 oo Poor: low strength, Unsuited —____________ Unsuited —_—_______ Fair: thinlayer.
thin layer, area
reclaim.
Longrie: )
LoA, LoB, LoC mmomem Poor: thin layer ..___ Unsuited oo ___ Unsuited —coceeme Fair: areareclaim,
small stones.
Manawa:
McA Poor: low strength _—__| Unsuited _____________ Unsuited - Fair: thin layer.
Manistee: R X
MeB -| Fair: thinlayer, area Poor: excess fines ———-| Unsuited _____________ Poor: too sandy.
reclaim.
Markey:
Mk Poor: excess humus, Poor: excess fines ____} Unsuited —___._________ Poor: wetness.
wetness.
Namur: . .
NaB, NaC e Poor: thin layer, Unsuited ———______ Unsuited — oo _ Poor: thin layer,
area reclaim. area reclaim,
Namur Variant: )
Nv Poor: wetness, thin Unsuited . ___ Unsuited oo ___ Poor: wetness,
layer, area reclaim. thin layer.
Omena: . . .
OmB Fair: frost action ____| Unsuited o _______ Unsuited —oceee Fair: too clayey.
OmC Fair: frost action ___._| Unsuited o _____ Unsuited . ______. Fair: too clayey, slope.
OmD Fair: frost action, Unsuited - _____ Unsuited . ______ Poor: slope.
slope.
Omena Variant:
OvB Poor: frost action —___; Unsuited . ______ Unsuited - _____ Good.
Omro: .
OB Poor: low strength ___| Unsuited o ________ Unsuited - ______ Fair: thin layer.
Pinconning:
Pn Poor: wetness ——_____ Poor: thin layer _____ Unsuited o _______ Poor: wetness,
too sandy.
Poygan:
Po Poor: wetness, low Unsuited - ___ Unsuited -~ Poor: wetness.

strength.
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Soil name and

map symbol Roadfill Sand Gravel Topsoil
Rock outerop:
Ra.
Namur:
1Rb Poor: thinlayer,area | Unsuited — oo o ___ Unsuited oo Poor: thinlayer,
reclaim. area reclaim.
Rondeau: _
Rn Poor: excess humus, Unsuited ——oooo_ Unsuited —ooo o Poor: wetness.
wetness.
Rousseau:
RoB, RoC e~ Good Good Unsuited - __ Poor: too sandy.
1RpC:
Rousseau part —__.__ Good Good Unsuited - Poor: too sandy.
Shawano part —_____ Good Good Unsuited — e Poor: too sandy.
1RpD: .
Rousseau part —_____ Fair: slope Good Unsuited . ______ Poor: too sandy, slope.
Shawano part —_____ Fair: slope Good Unsuited . ______ Poor: too sandy, slope.
! RrB:
Rousseau part ——____ Good Good Unsuited _—___________ Poor: too sandy.
Deford part ——______ Poor: wetness Good Unsuited — oo Poor: too sandy,
wetness.
Saprists:
Sa Poor: wetness, frost Unsuited oo Unsuited oo Poor: wetness.
action, excess humus.
Sisson:
SnA, SnB Fair: frostaction,low | Unsuited - ____________ Unsuited oo Good.
strength, area
reclaim.
Solona:
SoA Poor: frost action —___| Unsuited Unsuited _ o ____ Good.
Suamico:
Su Poor: wetness, low Unsuited Unsuited - Poor: wetness.
strength, excess
humus.
Summerville: .
SvA, SvB, SvC, SvD ______ Poor: area reclaim, Unsuited - Unsuited — o _____ Poor: thin layer,
thin layer. area reclaim,
small stones.
Udipsamments:
Ud Good Fair: excess fines ——._| Unsuited ——eoo________ Poor: too sandy.
Udorthents:
Uo Good Unsuited - Good Poor: small stones.
Wainola:
Wa Fair: wetness Good Unsuited —eoee_ o ___ Poor: toosandy.
Yahara:
YaA Poor: frost action ____| Unsuited _____________ Unsuited . _______ Good.
Yahara Variant:
Yv Poor: wetness, frost Unsuited o _____ Unsuited . ________ Poor: wetness.
action.

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and
behavior of the whole mapping unit.
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TABLE 10.—Water management

[“Seepage,” and some of the other terms that describe restrictive soil features are defined in the Glossary. Absence of an entry
means soil was not evaluated]

. : Embankments Aquifer-fed
Soil name and Pond reservoir T ’ : Terraces and Grassed
map symbol areas dl]fgsé:‘snd ex}c)z;rﬁ‘;ed Drainage diversions waterways
Allendale: .
AdA o Seepage ——_____ Thin layer ————_ Slow refill _____ Cutbanks cave .| Not needed —____ Not needed.
Alpena: .
APC oo Seepage _—______ Seepage, No water —_____ Not needed _____ Not needed ——___ Not needed.
piping.
Angelica: .
Y Favorable ______ Piping, low Favorable _____ Poor outlets, Not needed ——.__ Wetness.
strength, floods.
Beaches:
Be.
Bonduel:
e Depth to rock, Low strength, Deep to water —_| Depth to rock, Wetness, depth | Wetness, rooting
seepage. piping, thin frost action, to rock. depth.
layer. wetness.
Bonduel Shallow
Variant: )
Y Depth to rock, Thin layer —____ Deep to water __| Depth to rock, Wetness, depth | Wetness, rooting
seepage. frost action, to rock. depth.
wetness.
Bonduel Wet
Variant:
T Y Depth to rock, Low strength, Deep to water —_| Depth to rock, Wetness, depth | Wetness, rooting
seepage. thin layer. frost action, to rock. depth.
wetness.
Boyer:
BrB, BrC, BrD —_---| Seepage, slope —_| Seepage —————_. No water —_____ Not needed —._-_ Complex slope, Slope.
soil blowing.
Carbondale:
C8 e Seepage —m—em—o Excess humus __| Favorable ______ Floods, wetness, | Not needed —____ Not needed.
cutbanks cave.
Casco: .
CcB, CcC2 Seepage ——.—_—_ Seepage ——————- No water ______ Not needed —_.-. Rooting depth __| Droughty,
rooting depth.
Cathro: )
CM e Seepage —mo———- Compressible, Favorable ______ Wetness, floods, | Not needed ___-_ Not needed.
hard to pack, cutbanks cave.
low strength.
Chippeny: .
CP e Depth to rock --| Compressible, Favorable _____ Wetness, floods, | Not needed —_..__ Not needed.
unstable fill, depth to rock.
thin layer.
Deford: .
D6 e Seepage ——————_ Piping, Favorable —_——__ Cutbanks cave __| Not needed .____ Not needed.
seepage.
Duel:
DUB e Depth to rock, Seepage, No water ———__ Not needed _____ Not needed —____ Not needed.
seepage. piping.
Duel Variant: .
DV e Depth to rock, Seepage, No water —___. Cutbanks cave, Wetness, piping, | Wetness.
seepage. piping, thin depth to rock, too sandy.
layer. wetness.
Emmet
[ Seepage _———__- Piping - Deep to water -_{ Not needed _____ Favorable —_____ Favorable.
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. : Embankments Aquifer-fed
Soil name and Pond reservoir p ’ . Terraces and Grassed
map symbol areas d1¥:5é§:d exg%;rlgged Drainage diversions waterways
EmB Seepage _______ Piping —________ Deep to water __| Not needed —____ Favorable ______ Slope_,1 erodes
easily.
EmC2, EmD2, EmE-_| Seepage _______ Piping ———_____ Deep to water ——| Not needed —____ Slope, erodes Slope, erodes
easily. easily.
Fabius
Fa o Seepage __——___ Seepage —_—____ Deep to water __| Cutbanks cave —_| Not needed —____ Not needed.
Fluvaquents:
FU e Seepage o—m—e—eo Low strength, Favorable ______ Floods, Not needed ——___ Wetness.
piping, wetness.
seepage.
Gravel pits:
Gp.
Kewaunee:
KhA, KhB, KhC2, .
KkD3 e Favorable —.____ Shrink-swell, No water —_____ Not needed ——--_ Erodes easily, Erodes easily,
low strength. percs slowly. peres slowly.
Kiva:
KmB, KmC —______ Seepage e Seepage, No water ——.__ Not needed —._—— Not needed ————— Not needed.
piping.
Kolberg:
KoA, KoB, KoC2 —__| Depth to rock, Low strength, No water ———__ Not needed ——_-_ Depth to rock, Erodes easily,
seepage. thin layer, erodes easily, percs slowly,
shrink-swell. percs slowly. rooting depth.
Kolberg Variant:
KvB, KvC2 e Depth to rock __| Thin layer, No water —_____ Not needed ———__ Depth to rock, Rooting depth,
low strength. rooting depth. droughty.
Longrie:
LoA, LoB, LoC —_—_| Depth to rock, Thin layer, No water ——____ Not needed ——_—— Depth to rock, Rooting depth.
seepage. piping. complex slope.
Manawa:
MCA e Favorable ______ Shrink-swell, Deep to water __| Percs slowly, Wetness, percs Wetness, peres
low strength. floods. slowly, rooting slowly,
depth. rooting depth.
Manistee: .
MeB o _ Favorable ———_—- Unstable fill, No water —_____ Not needed ——___ Soil blowing, Droughty, soil
seepage. complex slope. blowing.
Markey
Mk o~ Seepage —_——___ Compressible, Favorable ______ Floods, wetness, | Not needed _____ Not neéded.
seepage, hard cutbanks cave.
to pack.
Namur:
NaB, NaC . __._ Depth to rock, Thin layer —____ No water —.——__ Not needed __.__| Depth to rock, Droughty,
seepage. seepage, rooting depth.
piping.
Namur Variant:
Ny o~ Depth to rock, Thin layer, Depth to rock —_| Depth to rock __[ Depth to rock, Wetness, rooting
seepage. low strength, wetness. depth.
piping.
Omena:
OmB, OmC, OmD__| Seepage ——e———_ Piping ——______ No water ——____ Not needed ——.__ Slope, erodes Slope, erodes
easily. easily.
Omena Variant:
OVB e Seepage e _—— Low strength, Deep to water —_| Favorable —_____ Wetness, Wetness.
piping. piping.
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TABLE 10.—Water management—Continued

Soil name l:)irid Pond r:servoir En&?ﬁglfr;ggts, ‘Ag;ff;ggd Drainage Tgyraceg and Grassed
map symbo areas levees ponds iversions waterways
Omro:

OB o Seepage, slope ——| Low strength, Deep to water —_| Not needed —____ Erodes easily, Erodes easily,
piping, percs slowly, percs slowly,
shrink-swell. slope. slope.

Pinconning:

PR Seepage o—o————_ Hard to pack, Slow refill ______. Wetness, Not needed ____. Not needed.

unstable fill, floods.
Poygan .
PO Favorable —__-__ Shrink-swell, Slow refill __._.__ Percs slowly, Wetness, percs Wetness, percs
low strength. wetness, floods. | slowly, rooting slowly, rooting
depth. depth.
Rock outerop:
Ra.
Namur: )
IRD e Depth to rock, Thin layer —___. No water - Not needed ——__ Depth to rock, Droughty,
seepage. seepage, rooting depth.
piping.
Rondeau: .

RA e Seepage ———ce—- Compressible, Favorable —_____ Floods, cutbanks | Not needed _____ Not needed.
seepage, cave, wetness.
low strength.

Rousseau:

RoB, RoC e Seepage __——.—_ Seepage, No water ——____ Not needed .~ Too sandy, Droughty.
piping. soil blowing,

1 RpC, RpD:

Rousseau

part oo Seepage ——————— Seepage, No water ______ Not needed ——.—— Too sandy, Droughty.
piping. soil blowing.

Shawano part__| Seepage —_——___ Setﬂ_’p{ifzey No water .. Not needed ___—— Complex slope, Droughty, erodes
piping, too sandy, easily, slope.
erodes easily. soil blowing.

* RrB:

Rousseau

part - Seepage e Seepage, No water ——___ Not needed ———__ Too sandy, Droughty.
piping. soil blowing.

Deford part --.| Seepage .~ Piping, Favorable ___.__ Cutbanks cave —..[ Not needed ——.__| Not needed.
seepage.

Saprists:

98 Favorable ———_—— Hard to pack, Favorable —_____ Poor outlets, Not needed —_.-_| Not needed.
low strength, floods; wetness.
excess humus.

Sisson:

SnA, SAB e Seepage _______ Low strength, Deep to water - Not needed .____ Erodes easily, Erodes easily.
eyogles easily, complex slope.
piping.

Solona:

SOA  ccceme e Seepage —————-- Low strength, Deep to water —_| Floods, Wetness - Wetness.

piping. wetneéss.
Suamico:

SU e Favorable __—__ Excess humus, Favorable ——___. Peres slowly, Wetness, peres Wetness, percs
seepage, wetness, floods. slowly. slowly.
low strength.

Summerville:

SvA, SvB, SvC, .

SVD e Depth to rock, Thin layer, No water —_____ Not needed —.___ Depth to rock, Rooting depth,

seepage. piping. rooting depth. droughty.
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TABLE 10.—Water management—Continued

. . Embankments Aquifer-fed
Soil name and Pond reservoir p ’ . Terraces and Grassed
map symbol areas dl]f:‘ffég‘;d exlc)ecx)zﬁ‘;ed Drainage diversions waterways
Udipsamments: .
Ud o Seepage, slope __| Low strength, No water ______ Not needed - Too sandy, soil Droughty, slope.
seepage, blowing,
piping. complex slope.
Udorthents:
UO e Seepage _____._ Seepage _______ No water ______ Not needed ——___ Rooting depth __| Droughty,
rooting depth.
Wainola:
Wa e Seepage __._____ Piping, Deep to water —_| Cutbanks cave —_| Not needed _____ Not needed.
seepage.
Yahara:
YaA Seepage .o ___._ Piping, low Deep to water —_| Favorable ______ Wetness, Wetness.
strength. piping.
Yahara Variant:
YV Seepage ___.___ Low strength, Deep to water __| Wetness, floods, | Wetness, Wetness.
piping. frost action. piping.

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.

water table, permeability of the aquifer, quality of the
water, and ease of excavation.

Drainage of soil is affected by such soil proverties as
permeability, texture, structure, depth to claypan or
other layers that influence rate of water movement,
depth to the water table, slope, stability of ditchbanks,
susceptibility to flooding, alkalinity, and availability
of outlets for drainage.

Terraces and diversions are embankments, or a com-
bination of channels and ridges, constructed across a
slope to intercept runoff and allow the water to soak
into the soil or flow slowly to an outlet. Features that
affect suitability of a soil for terraces are uniformity
of slope and steepness; depth to bedrock or other un-
favorable material; permeability; ease of establishing
vegetation; and resistance to water erosion, soil blow-
ing, soil slipping, and piping.

Grassed waterways are constructed to channel run-
off at nonerosive velocities to outlets. Features that
affect the use of soils for waterways are slope, perme-
chlbti.lity, erodibility, and suitability for permanent vege-
ation.

Soil properties

Extensive data about soil properties collected dur-
ing the soil survey are summarized on the following
pages. The two main sources of these data are the many
thousands of soil borings made during the course of the
survey and the laboratory analyses of samples selected
from representative soil profiles in the field.

When he makes soil borings during field mapping,
the soil scientist can identify several important soil
properties. He notes the seasonal soil moisture condi-
tion, or the presence of free water and its depth in the
profile. For each horizon, he notes the thickness; color;

the texture, or the amount of clay, silt, sand, and gravel
or other coarse fragments; the structure, or natural
pattern of cracks and pores in the undisturbed soil;
and the consistence of soil in-place under the existing
soil moisture conditions. He records the root depth of
existing plants; determines soil pH, or reaction; and
identifies any free carbonates.

Samples of soil material are analyzed in the labora-
tory to verify the field estimates of soil properties and
to characterize key soils, especially properties that
cannot be estimated accurately by field observation.
Laboratory analyses are not conducted for all soil
series in the survey area, but laboratory data for many
of the soil series are available from nearby areas.

Based on summaries of available field and laboratory
data, and listed in tables in this section, are estimated
ranges in engineering properties and classifications and
i physical and chemical properties for each major
horizon of each soil in the survey area. Also presented
are pertinent soil and water features and engineering
test data.

Engineering properties

Table 11 gives estimates of engineering properties
and classifications for the major horizons of each soil
in the survey area. These estimates are presented as
ranges in values most likely to exist in areas where the
soil is mapped.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Information is presented for
each of these contrasting horizons. Depth to the upper
and lower boundaries of each horizon in a representa-
tive profile of each soil is indicated. More information
about the range in depth and in properties of each
horizon is given for each soil series in the section “De-
scriptions of the soils.”
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TABLE 11.—Engineering properties

[The symbol < means less than; > means greater than. Absence

Classification
Soil name and map symbol Depth USDA texture
Unified AASHTO
In
Allendale:
AZI;\ e - 0-9 Loamy sand SM A-9-4
9-26 | Sand, loamy sand, loamy fine sand —._______ SP, SM A-2-4, A-3
26-60 | Silty clay, clay CH, MH A-7
Alpena:
APC e 0-12 | Gravelly sandy loam SM, ML, SP-SM | A-2-4, A4,
12-60 | Stratified very gravelly sand to sand ——_____ SP(,}%?-SM, GP, A—l—
Angelica:
nEelea 0-5 | Loam ML, CL, CL-ML | A-4
5-25 | Sandy clay loam, loam, clay loam —_________ SC, CL, SM-SC, | A-2-4, A-6,
CL-ML A-4, A-2-6
25-60 | Loam, silt loam, sandy loam —______________ ML, SM A-2-4, A4
Beaches:
Be.
1:
Bonduel: 0-9 | Loam ML, CL, CL-ML | A-4
9-11 | Loam, silt loam CL, CL-ML A-4, A-6
11-23 | Sandy clay loam, clay loam, loam __________ CL, SC A4, A-6
23-28 | Loam CL, CL-ML A-4, A-6
28-60 | Unweathered bedrock.
1 Shallow Variant:
Bch;due Shallow Varian 0-10 | Fine sandy loam SM, ML At
10-14 | Loam CL A-4, A-6
14-17 | Sandy loam, loam SM, SC, ML,CL | A-4, A-6
17-60 | Unweathered bedrock.
Bonduel Wet Variant: . X
Bp — 0-3 Sapric material Pt A-8
3-6 Loam CL, ML A4
6-24 | Loam CL A-4,A-6
24-32 | Loam CL, CL-ML A4, A-6
32-60 | Unweathered bedrock.
Boyer:
BrB, BrC, BeD _— 0-17 | Loamy sand SM, SM-SC A-2
17-33 | Sandy loam, sandy clay loam, loamy sand —__| SM, SC, SM-SC | A-2, A-4, A-6
33-60 | Stratified sand to gravel SP, SP-SM, GP, | A-1, A-3,
GP-GM A-2-4
Carbondale: .
Ca 0-8 | Sapric material Pt A-8
8-60 | Sapric material, hemic material ____________ Pt A-8
Casco:
CeB, CcC2 0-9 Sandy loam SM A-4
9-18 | Clay loam, loam, sandy clay loam . _____ SC, CL A-6, A-7
18-60 | Sand and gravel GPS, SP, I\SI:}P—GM, A-1,A-3, A-2
Cathro: . .
Cm 0-30 | Sapric material Pt A-8
30-60 | Sandy loam, loam, silt loam - __________ SM, ML, SC,CL | A4
Chippeny:
Csp v 0-27 | Sapric material Pt
27-38 | Sandy loam, loam, silty clay loam —_________ SM, ML, CL-ML | A-2, A4, A-7
38-60 | Unweathered bedrock.
Deford:
De 0-4 Loamy fine sand SM A-2-4
4-60 | Fine sand, very fine sand, loamy fine sand —_.| SM A-2-4
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of an entry means data were not estimated. NP means nonplastic]
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Percentage passing sieve number—
Fragments Liquid Plasticity
>8 inches limit index
10 40 200
Pet Pect

0 100 95-100 50-75 10-25 NP

0 100 95-100 50-70 0-20 NP

0 100 90-100 90-100 75-95 50-70 20-40
0-2 50-85 40-85 20-85 5-70 0-35 NP-10
0-2 35-60 25-50 10-36 0-10 NP
0-10 90-100 85-100 55-100 55-90 2540 2-9
0-10 90-100 85-100 70-90 25-70 15-40 5-23
0-15 85-100 80-100 60-100 30-90 12-38 2-9

0 100 100 85-100 60-90 20-30 3-10
0-2 95-100 95-100 85-95 60-90 20-30 5-12
0-5 95-100 95-100 80-90 35-80 26-40 7-20
0-5 80-95 80-95 756-85 50-65 20-30 5-12

0 100 100 70-85 40-55 10-20 14
0-5 95-100 95-100 80-90 60-70 26-35 7-20
0-5 95-100 95-100 66-90 35-T0 10-30 2-12

0

0 100 100 85-95 60-75 20-30 3-10
0-5 95-100 95-100 80-90 60-70 25-35 7-20
0-5 80-95 80-95 75-85 50-65 20-30 5-12
0-5 95-100 65-95 45-75 15-30 <20 NP-6
0-5 80-100 65-95 55-85 10-45 10-35 NP-16
0-10 40-100 35-100 30-70 0-10 | NP

0

0

0 80-100 80-100 60-70 35-50 <20 1-4
0-5 75-100 75-100 70-100 45-70 10-35 11-25
0-10 30-100 30-90 10-90 3-10 NP

0

0 100 95-100 60-100 35-90 15-26 3-10
0-10 95-100 90-100 55-100 25-90 10-40 NP-25

0 100 95-100 65-80 20-35 NP

0 100 95-100 50-80 15-35 NP
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TABLE 11.—Engineering properties
Classification
Soil name and map symbol Depth USDA texture
Unified AASHTO
In
Duel:
DuB 0-2 | Loamy sand SM A-24 A-1-B
2-28 | Sand, loamy sand SP-SM, SM, A-3, A-2-4,
SM-SC A-1-B
28-60 | Unweathered bedrock.
Duel Variant:
Dv 0-9 Sandy loam SM A-2,A-4
9-32 an SM, SP-SM A-2,A-3
32-60 | Unweathered bedrock.
Emmet:
EmA, EmB, EmC2, EmD2, EmE —_____ 0-9 Sandy loam SM, SC,SM-SC | A-2
9-24 | Sandy loam SM, SC, SM-SC | A-2
24-34 | Loam, sandy loam, sandy eclay loam ————____ SM-SC, CL A-2, A4, A-6
34-60 | Sandy loam SM, SC,SM-SC | A-2
Fabius:
Fa 0-7 Silt loam ML, CL, CL-ML | A4
7-19 | Sandy loam, sandy clay loam . _________ SC, CL A-4, A6
19-60 | Sand and gravel SP, GP, SP-SM, | A-1, A-2-4
GP-GM
Fluvaquents:
Fu 0-60 | Variable.
Gravel pits:
Gp.
Kewaunee:
KhA, KhB, KhC2 oo 0-12 | Silt loam ML, CL, CL-ML | A4
12-28 | Clay, silty clay, silty clay loam —___________ CL,CH A-7
28-60 | Clay, silty clay, silty clay loam —__________ CL,CH A-6, A7
KkD3 0-8 | Silty clay loam CL,CH AT
8-20 | Clay, silty clay, silty eclay loam ________._ CL,CH AT
20-60 | Clay, silty clay, silty clay loam . ____ CL,CH A-6, A7
Kiva:
KmB, KmC 0-18 | Sandy loam SM, ML, SC,CL | A-2-4, A-4
18-60 | Gravelly coarse sand, coarse sand, SP-SM, SP,SW, | A-1, A-3
gravelly sand. SW-SM
Kolberg:
KoA, KoB, KoC2 —coamme 0-9 Silt loam ML, CL,C1-ML | A4
9-33 | Silty clay loam, silty clay, clay —«——____ CL,CH A-6, A-T
33-38 | Loam, clay loam, gravelly loam ____________ CL, CL-ML A-4,A-6
38-60 | Weathered bedrock.
Kolberg Variant:
KvB, KvC2 0-8 | Loam ML A4
8-18 | Clay loam, silty clay loam, silty clay ————____ CL A-T
18-60 | Unweathered bedrock.
Longrie:
LoA, LoB, LoC 0-3 Loam SM, ML, SC,CL | A-2-4, A-4
3-23 | Loam, fine sandy loam, sandy loam _________ SM, ML, CL, SC | A-2-4, A-4,
A-6, A-2-6
23-30 | Loam, fine sandy loam, sandy loam —._______ SM,ML,CL,SC | A-2-4, A4
A-6, A-2-
30-60 | Unweathered bedrock. 6
Manawa:
McA 0-12 | Silt -loam ML, CL-ML A4
12-28 | Silty clay, silty clay loam, clay - ______ CH, CL A-6, AT
28-60 | Silty clay, silty clay loam, clay e __ CH, CL A-6, A-T
Manistee: :
MeB 0-8 | Loamy sand SM A-2-4
8-34 | Sand, loamy sand SP-SM, SM A-2-4
34~60 | Clay, silty clay CH A-T7
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Percentage passing sieve number—
Fragments Liquid Plasticity
>8 inches limit index
10 40 200
Pet Pct
0 95-100 95-100 45-75 15-30 NP
0 95-100 95-100 45-75 5-30 <20 NP-5
0 100 100 60-70 30-40 <20 1-4
0 95-100 95-100 6070 5-15 | NP
0-5 95-100 95-100 55-70 25-35 10-25 NP-10
0-5 85-95 80-90 50-70 25-35 <25 NP-10
0-5 95-100 90-100 55-85 25-75 1040 5-20
0-5 85-95 80-90 50-70 25-35 10-25 NP-10
0-5 95-100 90-95 70-95 55-85 25-35 2-10
0-5 90-95 70-95 70-90 40-55 25-40 8-20
0-5 50-80 25-75 10-35 0-10 NP
0 95-100 95-100 85-100 50-70 20-30 2-10
0 90-100 90-100 90-100 75-95 45-70 30-45
0 90-100 90-100 90-100 65-95 30-60 15-35
0 95-100 95-100 90-100 75-95 45-55 25-35
0 90-100 90-100 90-100 75-95 45-T70 30-45
0 90-100 90-100 90100 65-95 30-60 15-35
0-10 85-95 80-95 45-85 15-50 10-25 NP-10
10-30 50-90 40-85 20-60 0-10 NP
0 100 100 85-100 60-90 20-30 3-10
0 95-100 95-100 90-100 75-95 35-65 20-35
0 80-100 80-100 75-90 65-75 20-35 5-15
0 100 100 85-95 60-75 20-30 1-5
0 100 100 90-100 70-95 40-60 20-30
0-8 90-95 85--95 50-95 25-75 20-40 NP-10
0-8 90-95 85-95 50-95 25-75 20-40 2-19
0-8 90-95 85-95 50-95 25-75 15-27 3-12
0 100 100 100 80-90 20-30 NP-5
0 90-100 90-100 90-100 65-95 45-70 30-45
0-6 90-100 90-100 90-100 65-95 30-60 15-35
0-2 95-100 95-100 50-75 15-30 NP
0-2 95-100 95-100 5075 10-25 NP
0 100 100 90-100 80-95 50-80 25-45
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TABLE 11.—FEngineering properties
Classification
Soil name and map symbol Depth USDA texture
Unified AASHTO
In
Markey:
Mk v 0-28 | Sapric material Pt A-8
28-60 | Sand, loamy sand SP, SM A-2,A-3
Namur:
NaB, NaC ____ 0-8 | Loam ML A4
8-60 | Weathered bedrock.
Namur Variant:
r%j? 0-5 | Loam ML A-4
5-9 | Very fine sandy loam ML, CL-ML A-4
9-60 | Unweathered bedrock.
Omena:
OmB, OmC, OmD o 0-10 | Sandy loam SM, 8C, SM-SC | A-2-4
10-17 | Sandy clay loam, sandy loam, clay loam —.___ SC, CL A-6
17-60 | Sandy loam __ ———-| SM, SC, SM-SC | A-2-4
Omena Variant:
OvB 0-7 Sandy loam SM A-2 A4
7-15 | Fine sandy loam, sandy loam, loam ______._ SM, ML, SM-SC, | A-4,A-2
CL-ML
15-60 | Fine sandy loam, sandy loam —____________ SM A-4,A-2
Omro:
OzB —_—— 0-6 Silt loam CL, CIL-ML A4
6-30 | Clay, silty clay CH AT
30-60 | Loam, gravelly sandy loam, fine sandy loam-.| SM, SM-SC, ML,| A-4, A-2
CL-ML
Pinconning:
P 0-6 | Loamy fine sand SM A-2-4
6-30 | Sand, loamy sand SP-SM, SM A-8,A-2-4
30-60 | Clay, sandy clay CH, CL A7
Poygan:
PE 0-12 | Silty clay loam CL, CH AT
12-29 | Silty clay, silty clay loam, clay o ______ CL,CH A-17, A-6
29-60 | Clay, silty clay CL,CH A-T7,A-6
Rock outerop:
Ra.
N :
i 0-8 | Loam ML A4
8 Weathered bedrock.
Rondeau: ]
?zl,l, eau 0-26 | Sapric material Pt A-8
26-60 | Marl OH, MH A-8,A-5
R :
RoB, RoC 0-6 | Fine sand SP-SM, SM A-2-4,A-3
6-27 | Fine sand SP, SP-SM A-3,A-2-4
27-60 | Fine sand SP, SP-SM A-3
1 RpC, *RpD:
Ro e 0-6 Fine sand SP-SM, SM A-2-4, A-3
usseau par 6-27 | Fine sand SP, SP-SM A3 Ao 4
27-60 | Fine sand SP, SP-SM A-8
Sh T o A, 0-7 Fine sand SP, SM A-2
awano b 7-24 | Fine sand, very fine sand SP, SM A-2
24-60 | Fine sand SP, SM A-2
" Red: | part 0-6 | Fi d SP-SM, SM A-2-4, A-3
usseau part — ine san -SM, 04, A—
0 P 6-27 | Fine sand SP, SP-SM A3, A9 4
27-60 | Fine sand SP, SP-SM A-3
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Percentage passing sieve number—

Fragments Liquid Plasticity
>3 inches limit index
10 40 200
Pct Pect

0 100 90-100 60-75 0-20 NP
0-5 90-100 90-100 85-100 60-90 20-30 NP-5

0 100 100 85-95 60-75 20-30 1-5

0 100 100 85-95 50-65 10-19 1-5
0-10 90-100 85-100 55-65 25-35 12-25 2-9
0-15 85-100 80-100 70-90 36-65 25-30 12-16
5-20 80-95 80-90 55-65 25-35 15-25 2-8

0 100 100 60-70 30-40 10-19 1-4
0-1 95-100 95-100 65-90 30-70 <20 2-6
0-5 85-95 85-95 65-80 30-50 NP

0 95-100 95-100 85-100 65-90 20-30 5-10
0-3 90-100 90-100 85-95 80-90 T0-79 45-50
0-10 65-90 65-90 45-85 30-65 <20 NP-7

0 100 95-100 50-75 15-30 | __ o~ NP

0 100 95-100 50-75 5-30 | NP

0 100 95-100 90-100 75-95 40-60 25-35

0 100 100 90-100 75-95 45-55 25-35

0 90-100 90-100 90-100 75-95 45-70 30-45
0-5 90-100 90-100 90-100 80-100 30-55 15-45
0-5 90-100 90-100 85-100 60-90 20-30 NP-5

0 NP

0 100 95-100 80--90 60-80 50-90 NP-10

0 100 100 90-100 5-35 NP

0 100 100 90-100 5-25 NP

0 100 100 85-100 0-10 NP

0 100 100 90-100 5-35 NP

0 100 100 90-100 5-25 NP

0 100 100 85-100 0-10 NP

0 100 100 75-100 5-35 NP

0 95-100 95-100 70-100 3-35 NP

0 95-100 95~-100 70-100 2-25 NP

0 100 100 90-100 5-35 NP

0 100 100 90-100 5-25 NP

0 100 100 85-100 0-10 NP
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TABLE 11.—Engineering properties
Classification
Soil name and map symbol Depth USDA texture
Unified AASHTO
In
Deford part o 0-4 | Loamy fine sand SM A-2-4
4-60 | Fine sand, very fine sand, loamy fine sand -_| SM A-2-4
Saprists:
Sa 0-60 | Saprie material Pt
Sisson:
SnA, SnB 0-13 | Fine sandy loam SM, ML, SC,CL | A-4
13-33 | Silt loam, very fine sandy loam ____________ CL-ML, CL A-4,A-6
33-60 | Stratified silt loam to fine sand —————____._ ML, CL-ML -
Solona:
SoA 0-12 | Loam ML, CL, CL-ML | A-4
12-18 | Loam, silt loam, sandy loam —______________ CI_§ 1\%C,S(éL-ML, A-2, A4
18-27 | Clay loam, loam, sandy loam . _________ CL, SC A-6
27-60 | Loam, sandy loam ML, CL, SM, SC | A-2, A4, A-6
Suamico:
Su 0-33 | Sapric material Pt A-8
33-60 | Silty clay, clay, clay loam CL,CH A7
Summerville:
SvA, SvB, SvC, SvD 0-12 | Loam CL, ML, CL-ML | A4
12-15 | Fine sandy loam, angular cobbly fine SM, SC,CL, ML | A-2-4, A-4
sandy loam, angular cobbly sandy loam.
15-60 | Unweathered bedrock.
Udipsamments:
ud’ 0-60 | Sand SP, SM, SP-SM | A-2, A-3
Udorthents:
Uo 0-60 | Cobbly gravel GP, GP-GM A-1
Wainola:
Wa 0-5 Loamy fine sand SM A-2-4
5-30 | Fine sand, loamy fine sand . ________ SM A-2-4
30-60 | Fine sand, loamy fine sand . _________ SM A-2-4
Yahara:
YaA 0-17 | Fine sandy loam ML, CL-ML, A4
SM, SM-SC
17-60 | Stratified fine sand to silt loam ____________ ML A4
Yahara Variant:
Yv 0-9 Silt loam ML, CL-ML A4
9-23 | Silt loam, very fine sandy loam . _____ CL, CL-ML A-4
23-42 | Stratified silt to very fine sand —_______.____ ML, SM, A4
CL-ML,
SM-SC
42-60 | Stratified silt to silty clay loam ___________ CL A-4,A-6

! This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.

Texture is described in table 11 in standard terms
used by the United States Department of Agriculture.
These terms are defined according to percentages of
sand, silt, and clay in soil material that is less than 2
millimeters in diameter. “Loam,” for example, is soil
material that is 7 to 27 percent clay, 28 to 50 percent
silt, and less than 52 percent sand. If a soil contains
gravel or other particles coarser than sand, an appro-
priate modifier is added, for example, “gravelly loam.”

Other texture terms used by USDA are defined in the
Glossary.

The two systems commonly used in classifying soils
for engineering use are the Unified soil classification -
system and the American Association of State High-
way and Transportation Officials soil classification sys-
tem (AASHTO). In table 11 soils in the survey area
are classified according to both systems.

The Unified system classifies soils according to prop-
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Percentage passing sieve number— .
Fragments Liquid Plasticity
>3 inches limit index
4 10 40 200
Pct Pet
0 100 95-100 65-80 20-35 NP
0 100 95-100 50-80 15-35 NP
0
0 100 100 76-95 40-75 20-40 2-10
0 100 100 90-100 60-90 14-36 5-18
0 100 95-100 75-90 75-90 20-40 NP-10
0 90-100 85-100 75-85 60-80 20-30 1-10
0-1 90-100 85-95 60-85 30-80 20-30 5-10
0-3 90-100 85-100 75-95 40-65 25-35 10-20
0-5 85-95 80-90 70-85 30-60 <24 NP-12
0
0 100 100 90-100 70-95 40-60 25-35
0=50 95-100 95-100 85-95 60-75 <30 NP-10
0-50 95-100 95-100 55-85 25-65 <30 NP-10
0 100 100 50-70 5-15 NP
20-35 40-65 40-60 15-25 1-10 NP
0 100 95-100 55-80 20-35 NP
0 100 95-100 50-80 15-35 NP
0 100 95-100 50-80 15--35 NP
100 100 70-95 40-66 <30 NP-5
0 100 100 80-100- 40-95 NP
0 100 100 90-100 70-90 20-30 2-7
0 100 100 85-100 50-90 20-29 5-10
0 100 100 75-100 35-10 <20 NP-5
0 100 100 95-100 85-100 25-40 10-20

erties that affect their use as construction materials
(2). Soils are classified according to grain-size distri-
bution of the fraction less than 3 inches in diameter,
plasticity index, liquid limit, and organic-matter con-
tent. Soils are grouped into 15 classes—eight classes of
coarse-grained soils, identified as GW, GP, GM, GC,
SW, SP, SM, and SC; six classes of fine-grained soils,
identified as ML, CL, OL, MH, CH, and OH; and one
class of highly organic soils, identified as Pt. Soils on

the borderline between two classes have a dual classi-
fication symbol, for example CL-ML.

The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance (7). In this system a
mineral soil is classified as one of seven basic groups
ranging from A-1 through A-7 on the basis of grain-
size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in con-
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tent of fines. At the other extreme, in group A-7, are
fine grained soils. Highly organic soils are classified as
A-8 on the basis of visual inspection.

When laboratory data are available, the A-1, A-2,
and A-7 groups are further classified as follows:
A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-T-5,
and A-T7-6. As an additional refinement, the desirabil-
ity of soils as subgrade material can be indicated by
a group index number. These numbers range from 0 for
the best subgrade material to 20 or more for the poor-
est. The AASHTO classification for soils tested in the
survey area, with group index numbers in parentheses,
is given in table 14. The estimated classification, w1th—
out group index numbers, is given in table 11. Also in
table 11 the percentage, by weight, of cobbles or the
rock fragments more than 3 inches in diameter are
estimated for each major horizon. These estimates are
determined largely by observing volume percentage in
the field and then converting it, by formula, to weight
percentage. ) .

Percentage of the soil material less than 3 inches in
diameter that passes each of four standard sieves is
estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid limit and plasticity index indicate the effect
of water on the strength and consistency of soil. These
indexes are used in both the Unified and .A‘ASHTI‘O
systems. They are also used as indicators in making
general predictions of soil behavior. ]

Range in liquid limit and plasticity index are esti-
mated on the basis of test data from the survey area
or from nearby areas and on observations of the many
soil borings made during the survey.

Physical and chemical properties

Table 12 shows estimated values for several soil char-
acteristics and features that affect behavior of soils in
engineering uses. These estimates are given for each
major horizon, at the depths indicated, in the represen-
tative profile of each soil. The estimates are based on
field observations and on test data for these and similar
soils.

Permeability is estimated on the basis of known
relationships between the soil characteristics observed
in the field—particularly soil structure, porosity, and
gradation or texture—that influence the downward
movement of water in the soil. The estimates are for
water movement in a vertical direction when the soil
is saturated. Not considered in the estimates are lateral
seepage or such transient soil features as plowpans and
surface crusts. Permeability of the soil is an important
factor to be considered in the planning and design of
drainage systems, in evaluating the potential of soils
for septic tank systems and other waste disposal sys-
tems, and in many other aspects of land use and man-
agement, .

Available water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to
hold water and make it available to plants. Important
characteristics are organic-matter content, soil texture,
and soil structure. Shallow-rooted plants are not likely
to use the available water from the deeper soil horizons.

SOIL SURVEY

Available water capacity is an important factor in the
choice of plants or crops to be grown and in the design
of irrigation systems.

Soil reaction is expressed as range in pH values. The
range in pH of each major horizon is based on many
field checks. For many soils, the values have been veri-
fied by laboratory analyses. Soil reaction is important
in selecting the crops and ornamental or other plants to
be grown, in evaluating soil amendments for fertility
an_cll stabilization, and in evaluating the corrosivity of
soils,

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements
of the swelling of undisturbed clods were made for
many soils. For others it was estimated on the basis of
the kind of clay and on measurements of similar soils.
Size of imposed loadings and the magnitude of changes
in soil moisture content are also important factors that
influence the swelling of soils. Shrinking and swelling
of some soils can cause damage to building foundations,
basement walls, roads, and other structures unless
special designs are used. A high shrink-swell potential
indicates that special design and added expense may
be required if the planned use of the soil will not
tolerate large volume changes.

Risk of corrosion, as used in table 12, pertains to
potential soil-induced chemical action that dissolves or
weakens uncoated steel or concrete. The rate of corro-
sion of uncoated steel is related to soil moisture,
particle-size distribution, total acidity, and electrical
conductivity of the soil material; and the rate of cor-
rosion of concrete is based mainly on the sulfate
content, soil texture, and acidity. Protective measures
for steel or more resistant concrete help to avoid or
minimize damage resulting from the corrosion. Instal-
lations of steel that intersect soil boundaries or soil
horizons are more susceptible to corrosion than instal-
lations entirely within one kind of soil or one soil
horizon,

Erosion factors are used to predict the erodibility of
a soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility
factor (K) is a measure of the susceptibility of the soil
to erosion by water. Soils having the highest K values
are the most erodible. K values range from 0.10 to 0.64.
To estimate annual soil loss per acre, the K value of a
soil is modified by factors representing plant cover,
grade and length of slope, management practices, and
climate. The soil-loss tolerance factor (T) is the maxi-
mum rate of soil erosion, whether from rainfall or soil
blowing, that can occur without reducing crop produc-
tion or environmental quality. The rate is expressed in
tons of soil loss per acre per year.

Wind erodibility groups are made up of soils that
have similar properties that affect their resistance to
soil blowing if cultivated. The groups are used to pre-
dict the susceptibility of soil to blowing and the amount
of soil lost as a result of blowing. Soils are grouped
according to the following distinctions:

1.—Sands, coarse sands, fine sands, and very fine
sands. These soils are extremely erodible,
so vegetation is difficult to establish. They
are generally not suitable for crops.

2.—Loamy sands, loamy fine sands, and loamy very
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fine sands. These soils are very highly
erodible, but crops can be grown if inten-
sive measures to control soil blowing are
used.

3.—Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These
soils are highly erodible, but crops can be
grown if intensive measures to control
soil blowing are used.

4L.—Calcareous loamy soils that are less than 35
percent clay and more than 5 percent
finely divided calcium carbonate. These
soils are erodible, but crops can be grown
if intensive measures to control soil blow-
ing are used.

4,.—Clays, silty clays, clay loams, and silty clay
loams that are more than 35 percent clay.
These soils are moderately erodible, but
crops can be grown if measures to control
soil blowing are used.

5.—Loamy soils that are less than 18 percent clay
and less than 5 percent finely divided
calcium carbonate and sandy clay loams
and sandy clays that are less than 5 per-
cent finely divided calcium carbonate.
These soils are slightly erodible, but crops
can be grown if measures to control soil
blowing are used.

6.—Loamy soils that are 18 to 35 percent clay and
less than 5 percent finely divided calcium
carbonate, except silty clay loams. These
soils are very slightly erodible, and crops
can easily be grown.

7.—Silty clay loams that are less than 35 percent
clay and less than 5 percent finely divided
calcium carbonate. These soils are very
slightly erodible, and crops can easily be
grown,

8.—Stony or gravelly soils and other soils not sub-
ject to soil blowing.

Soil and water features

Features that relate to runoff or infiltration of water,
to flooding, to grading and excavation, and to sub-
sidence and frost action of each soil are indicated in
table 13. This information is helpful in planning land
uses and engineering projects that are likely to be
affected by the amount of runoff from watersheds, by
flooding and a seasonal high water table, by the pres-
ence of bedrock in the upper feet of the soil, by sub-
sidence, or by frost action.

Hydrologic groups are used to estimate runoff after
rainfall, Soil properties that influence the minimum
rate of infiltration into the bare soil after prolonged
wetting are depth to water table, water intake rate
and permeability after prolonged wetting, and depth
to layers of slowly or very slowly permeable soil.

Flooding is rated in general terms that describe the
frequency, duration, and period of the year when
flooding is most likely. These terms are defined in the
Glossary. The ratings are based on evidences in the soil
profile of the effects of flooding, namely thin strata of
gravel, sand, silt or, in places, clay deposited by flood-
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water; irregular decrease in organic-matter content
with increasing depth; absence of distinctive soil
horizons that form in soils that are not subject to
flooding; local information about floodwater heights
and the extent of flooding; and local knowledge that
relates the unique landscape position of each soil to
historic floods.

The generalized description of flood hazards is of
value in land use planning and provides a valid basis
for land use restrictions. The soil data are less specific,
however, than those provided by detailed engineering
surveys that delineate flood-prone areas at specific flood
frequency levels.

A high water table is the highest level of a saturated
zone more than 6 inches thick in soils for a continuous
period of more than 2 weeks during most years. The
depth to a high water table applies to undrained soils.
Estimates are based mainly on the relationships be-
tween grayish colors or mottles in the soil and the
depth to free water observed during the course of the
soil survey. Indicated are the depth to the high water
table; the kind of water table, whether perched, arte-
sian, or the upper part of the ground water table; and
the months of the year that the high water commonly
is present. Only those saturated zones above a depth
of 5 or 6 feet are indicated.

Information about the high water table helps in
assessing the need for specially designed foundations,
for specific kinds of drainage systems, and for footing
drains to insure dry basements. Such information is
also needed to decide whether or not to construct base-
ments and to determine how septic tank absorption
fields and other underground installations will funec-
tion. Also, a high water table affects ease of excavation.

Depth to bedrock is shown for all soils that are
underlain by bedrock at a depth of 5 feet or less. For
many soils, limited ranges in depth to bedrock are a
part of the definition of the soil series. The depths
shown are based on measurements made in many soil
borings and other observations during the soil mapping.
The kind of bedrock and its relative hardness as related
to ease of excavation is also shown. Rippable bedrock
can be excavated with a single-tooth ripping attach-
ment on a 200-horsepower tractor, but hard bedrock
generally requires blasting.

Subsidence is the settlement of organic soils or of
soils containing semifluid layers. Initial subsidence
generally results from local drainage. Total subsidence
is initial subsidence plus the slow lowering of elevation
through a period of several years because of oxidation
or compression of organic material.

Potential frost action refers to the likelihood of
damage to pavements and other structures by frost
heaving and low soil strength after thawing. Frost
action is defined as freezing temperatures in the soil
and movement of soil moisture into the freezing zone,
which causes the formation of ice lenses. Soil texture,
temperature, moisture content, porosity, permeability,
and organic-matter content are the most important soil
properties that affect frost action. It is assumed that
the soil is not covered by insulating vegetation or
snow and is not artificially drained. Silty and clayey
soils that have a high water table in winter are most
susceptible to frost action. Well drained, very gravelly
or sandy soils are the least susceptible.
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TABLE 12.—Physical and chemical

[The symbol < means less than; > means greater than. The erosion tolerance factor
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(T) is for the entire profile. Absence of an entry means data were not estimated]
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Risk of corrosion

Erosion factors

Wind
Shrink-swell potential erodibility
Uncoated steel Concrete K T group

Low Low Moderate 0.15 4 2
Low Low Moderate 0.15
High High Low 0.32
Very low Low Low 0.17 2 3
Very low Low Low 0.10
Low High Low 5
Moderate High Low
Low High Low
Low Moderate Low 0.28 4-3 5
Low Moderate —-| Low 0.28
Moderate Moderate Low 0.28
Low Moderate Low 0.28
Low Moderate Low 3
Moderate Moderate Low
Low Moderate Low
Low Moderate Low 5
Low Moderate Low
Moderate Moderate Low
Low Moderate Low
Low Low Moderate 0.17 4-3 2
Low Low Moderate 0.24
Low Low Low 0.10

High Moderate 3

High Moderate
Low Low Low 0.32 3 3
Moderate Low Low 0.32
Very low Low Low 0.10

High Low 8
Low High Low
High High Moderate 3
Low High Low
Very low Low Moderate 2
Very low Low Low
Very low Low Moderate 0.15 4 2
Very low Low Moderate 0.15
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Risk of corrosion

Erosion factors

Wind
Shrink-swell potential erodibility
Uncoated steel Concrete K T group
Very low Low Low 3
Very low Low Low
Low Low Moderate 0.20 5-4 3
Low Low Low 0.32
Moderate Low Low 0.32
Low Low Low 0.32
Low Moderate Moderate 0.28 3-2 5
Low Moderate Moderate 0.20
Low Low Low 0.10
b
Low Low Low 0.37 3 6
Moderate Moderate Low 0.37
Moderate Moderate Low 0.37
Moderate Moderate Low 0.37 3 4
Moderate Moderate Low 0.37
Moderate Moderate Low 0.37
Low Low Low 0.24 3-2 3
Very low Low Low 0.10
Low Moderate Moderate 0.43 3-2 b
Moderate Moderate Low 0.32
Moderate Moderate Low 0.32
Low Moderate Low 0.32 2 5
Moderate Moderate Low 0.32
Very low Low Low 0.32 4-3 3
Very low Low Low 0.32
Very low Low Low 0.32
Low Low Low 0.37 3-2 5
Moderate High Low 0.37
Moderate High Low 0.37
Very low Low Moderate 0.17 4-3 2
Very low Low Moderate 0.17
High High Low 0.32
High Low 8
Low High Low
Low Moderate Low 0.37 1 b
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Risk of corrosion

Erosion factors

Wind
Shrink-swell potential arodibility
Uncoated steel Concrete K T gTOup
Low Moderate Low 5
Low Moderate Low
Low Low Low 0.24 5-4 3
- Moderate Low Low 0.32
Low Low Low 0.32
Low Moderate Low 0.20 b 3
Low Moderate Low 0.20
Low Moderate Low 0.20
Low Moderate Low 0.43 3-2 b
Moderate High Low 0.32
Low ——_ High Low 0.32
Low ___ High Moderate 2
Low High Low
High High _.__ Low
Moderate High Low 0.37 3-2 7
Moderate High Low 0.37
Moderate High Low 0.37
Low Moderate Low 0.37 1 b
High Low 8
High Low
Very low Low High 0.15 b 1
Very low Low Moderate 0.15
Very low Low Moderate 0.16
Very low Low High 0.15 5 1
Very low Low Moderate 0.15
Very low Low Moderate 0.15
Low Low Moderate 0.15 b 1
Low Low High 0.15
Low Low Moderate 0.15
Very low Low High 0.16 51 1
Very low Low Moderate 0.16
Very low Low Moderate 0.15
Very low Low Moderate 2
Very low Low Low
Low
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Soil name and map symbol Depth Permeability Available water Soil reaction
capacity
In Infhr Infin pH
Sisson:
SnA, SnB ___ 0-13 0.6-2.0 0.16-0.24 6.1-7.3
13-33 0.6-2.0 0.18-0.22 6.1-7.8
33-60 0.6-2.0 0.12-0.22 7.4-84
Solona:
SoA 0-12 0.6-2.0 0.20-0.24 6.6-7.8
12-18 0.6-2.0 0.12-0.22 6.6-7.8
18-27 0.6-2.0 0.12-0.19 7.4-7.8
27-60 0.6-2.0 0.11-0.19 7.4-7.8
Suamico:
Su 0-33 2.0-6.0 0.35-0.45 6.0-7.3
33-60 <0.06 0.08-0.20 6.6-8.4
Summerville:
SvA, SvB, SvC, SvD 0-12 0.6-2.0 0.18-0.22 7.4-8.4
12-15 0.6-2.0 0.06-0.16 7.4-84
15-60
Udipsamments:
Ud 0-60 6.0-20 0.06-0.08 5.1-6.5
Udorthents:
Uo 0-60 >20 0.02-0.04
Wainola:
Wa 0-5 6.0-20 0.10-0.12 5.1-6.5
5-30 6.0-20 0.06-0.11 5.1-6.5
30-60 6.0-20 0.05-0.07 5.6-6.5
Yahara:
YaA 0-17 0.6-2.0 0.15-0.22 6.6-7.8
17-60 0.6-2.0 0.14-0.16 7.9-84
Yahara Variant: ,
Yv 0-9 0.6-2.0 0.22-0.24 6.6-7.8 |
9-23 0.6-2.0 0.17-0.22 6.6-7.8
23-42 0.6-2.0 0.11-0.22 6.6-17.8
42-60 0.6-2.0 0.18-0.22 74-84

1 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.

Engineering test data

The results of analyses of engineering properties
of several representative soils of the survey area are
given in table 14 (See page 122).

The data presented are for soil samples that were
collected from carefully selected sites. The soil profiles
sampled are representative of the series discussed in
“Descriptions of the soils.” The soil samples were
analyzed by the Wisconsin Department of Transporta-
tion, Division of Highways.

The methods that were used in obtaining the data
are listed by code in the next paragraph. Most of the
codes, in parentheses, refer to the methods codes as-
signed by the American Association of State Highway
and Transportation Officials (7). The codes for shrink-
age and the Unified classification are those assigned by
the American Society for Testing and Materials (2).

The methods and codes are AASHTO classification
(M-145-66) ; Unified classification (D-2487-66T);
mechanical analysis (T88-57); liquid limit (T89-60) ;
plasticity index (T98-56); and moisture-density,
method A (T99-57).

Formation of the soils

This section discusses factors that have affected the
formation of soils in Door County. The soil series
represented in this county and a representative profile
for each series are described in the section “Descrip-
tions of the soils.”

Soil is produced by soil-forming processes that act
on materials deposited or accumulated by geologic
agencies. The characteristic of the soil at any given
point are determined by (1) the climate under which



DOOR COUNTY, WISCONSIN

properties of sotls—Continued

115

Risk of corrosion Erosion factors Wind
Shrink-swell potential erodibility
Uncoated steel Concrete K T group
Low Low __ Low 0.20 54 3
Low Low __ Low 0.32
Low Low Low 0.32
Low High Low 0.28 5 5
Low High Low 0.28
Low High Low ___ 0.28
Low High Low 0.37
Moderate Moderate 8
Moderate Moderate Low
Very low Low Low 0.24 2 5
Very low Low Low 0.24
Very low Low High 0.15 5 1
Very low 0.10 b 8
Low Low Moderate 0.15 b 2
Low Low Moderate 0.15
Low Low Moderate 0.156
Low Moderate __.. Low 0.32 b 3
Low Moderate Low 0.43
Low High Low b
Low High ____ Low
Low High ____ Low
Low High Low
the soil material has accumulated and existed since Climate

accumulation; (2) the plants and animals on and in the
soil; (3) the relief, or lay of the land; (4) the physical
and mineralogical composition of the parent material ;
and (5) the length of time the forces of soil formation
have acted on the soil material.

Climate and plants and animals, chiefly plants, are
active factors in soil formation. They act on the parent
material that has accumulated through the weathering
of rocks and slowly change it to a natural body that has
genetically related horizons.

The five factors of soil formation are so closely inter-
related in their effects on the soil that few generaliza-
tions can be made regarding the effect of any one
factor unless conditions are specified for the other four.
Many of the processes of soil development are still
unknown.

Climate greatly influences the formation of soils
because it not only affects the weathering processes,
but also determines the kinds of plants and animals in
an area and controls the rate of plant growth. Door
County has a cool, humid, continental type of climate
in which temperature varies greatly from summer
to winter. During winter the soil-forming processes
are largely inactive, although some alternate freezing
and thawing continue.

Plants and animals

Plants and animals affect the formation of soil by
providing organic matter and by transferring plant
nutrients from the lower layers of the soil to the upper
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TABLE 13.—Soil and

[Absence of an entry indicates the feature is not a concern. See text for descriptions of symbols and

Hydro- Flooding
Soil name and map symbol logic
group Frequency Duration Months

Allendale:

AdA B Rare
Alpena:

ApC A None
Angelica:

Ax B/D Frequent _______________ Long Nov-May
Beaches:

Be.
Bonduel:

Bn C None
Bonduel Shallow Variant:

Bo D None e
Bonduel Wet Variant:

Bp : C None
Boyer:

BrB, BrC, BrD oo B None
Carbondale:

Ca D Frequent _______________ Long Nov-May o ______
Casco:

CcB, CcC2 B None
Cathro:

Cm D Frequent —___.____ ______ Long Nov-May
Chippeny:

Cp _— D Frequent oo oo o Long Nov-May
Deford:

De A/D Frequent ____ __________ Brief Mar-Apr
Duel:

DuB A None
Duel Variant:

Dv D None __
Emmet:

EmA, EmB, EmC2, EmD2, EmE - B None
Fabius:

Fa B Rare
Fluvaquents:

Fu D Frequent __.____________ Very long —cee . Mar-Nov
Gravel pits:

Gp.
Kewaunee:

KhA, KhB, KhC2, KkD3 . C None
Kiva:

KmB, KmC B None
Kolberg:

KoA, KoB, KoC2 o ______ B None
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water features
such terms as “rare,” “brief,” and “perched.” The symbol < means less than; > means greater than]
High water table Bedrock Subsidence Potential
frost
Depth Kind Months Depth Hardness Total action
Ft In In
0.5-1.5 | Apparent ——_________| Nov-May —_________ >60 Moderate.
>6.0 >60 Low.
0-1.0 | Apparent ___________ Oct-Jun ____________ >60 High.
1.0-3.0 | Apparent —__________ Sep-Jun - _________. 20-40 | Rippable High.
1.0-3.0 | Apparent ___________ Sep-Jun .~ 10-20 | Rippable Moderate.
0-1.0 | Apparent ___________ Sep-Jun o ________ 20-40 | Rippable High.
>6.0 >60 Low.
0-1.0 | Apparent . _____ Sep-May ____________ >60 High.
>6.0 >60 Low.
0-1.0 | Apparent —__________ Nov-Jun —________ >60 19-22 | High.
0-1.0 | Apparent ——________ Sep-May oo __ 20-51 | Rippable . ——_____ 15-18 | High.
0-1.0 | Apparent e o__ Jan-May —ceoo____ >60 Moderate.
>6.0 20-40 | Rippable Low.
0-8.0 | Apparent . _____ Sep-Jun ___.________ 24-40 | Rippable Moderate.
>2.5 >60 Moderate.
1.5-2.0 | Apparent —________.__ Nov-May oo >60 High.
0-1.0 Apparent ___________ Jan-Dee¢ ———_______ >60 High.
>8.0 | Perched __—_______ Nov-May ___________ >60 Moderate.
>6.0 >60 Low.
>6.0 20-40 | Rippable Moderate.
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TABLE 13.—Soil and

Hydro- Flooding
Soil name and map symbol logic
group Frequency Duration Months
Kolberg Variant:
KvB, KvC2 C None
Longrie:
LoA, LoB, LoC comem e C None
Manawa:
McA C Oceasional ______________ Brief Nov-May oo
Manistee:
MeB A None
Markey:
Mk D Frequent ——— o __ Long Nov-May oo
Namur:
NaB, NaC D None
Namur Variant:
Nv D None
Omena:
OmB, OmC, OmD oo B None
Omena Variant:
OvB C None
Omro:
OB C None
Pinconning:
Pn D Common e Long NoV-APr e
Poygan:
Po D Frequent Long Nov-Jun
Rock outerop:
Ra.
Namur:
Rb D None
Rondeau:
Rn D Frequent ____ __________ Long Nov-May o __
Rousseau:
RoB, RoC A None
1 RpC, * RpD:
Rousseau part . _________ A None
Shawano part - _____ A None
1 RrB:
Rousseau part - ______ A None
Deford part —eeoeee— A/D Frequent ___________ Brief Mar-Apr
Saprists:
Sa D Frequent _—_._____________ Very long — o ____ Mar-Nov
Sisson:
SnA, SnB B None
Solona:
SoA B Occasional . _____ Brief AprJun . ____________
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High water table Bedrock Subsidence Potential
frost
Depth Kind Months Depth Hardness Total action

Ft In In

>6.0 12-20 | Rippable Moderate.

>6.0 20-40 | Hard Moderate.
1.0-3.0 | Perched __.__________ Nov-Jun o ____ >60 High.

>2.5 >60 Low.

0-1.0 | Apparent ___________ Nov-Jun ____________ >60 25-30 | High.

>6.0 5-12 | Hard Moderate.
1.0-3.0 | Apparent —_________ Nov-Jun o 5-10 | Rippable Low.

>6.0 >60 Moderate.
1.0-8.0 | Apparent _—____.____ Sep-May . _____._ >60 High,

>8.0 | Apparent ___________ Nov-May _________ >60 Moderate.

0-1.0 | Apparent ___________ Dec-May . _______ >60 Moderate.

0-1.0 | Perched . ________ Nov-Jul . _____ >60 High.

>6.0 5-12 | Hard Moderate.

0-1.0 | Apparent __._________ Jan-Dec o _____ >60 36 | High.

>2.5 | Apparent .. _____ Mar-May ___________ >60 Low.

>2.5 | Apparent ___________ Mar-May . ______ >60 Low.

>6.0 >60 Low.

>2.5 | Apparent ___________ Mar-May ___—________ >60 Low.

0-1.0 | Apparent ___________ Jan-May —___________ >60 Moderate.
+83-1.0 | Apparent ___________ Jan-Dec o _______ >60 High.

>6.0 >60 Moderate.
1.0-3.0 | Apparent ___________ Mar-Jul —_______ >60 High.
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TABLE 13.—Soil and
Hydro- Flooding
Soil name and map symbol logic
group Frequency Duration Months
Suamico:
Su D Frequent _______________ Very long - ____ Nov-May o __
Summerville:
SvA, SvB, SVC, SvD o __ C None
Udipsamments:
Ud A None
Udorthents:
Uo None
Wainola:
Wa : A Rare
Yahara:
YaA B Rare
Yahara Variant:
Yv D Frequent . __________ Brief Mar-May . _________

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.

layers. They also affect changes in the structure and
porosity of the soils.

Forest trees were the original vegetation in the
survey area. Many of the soils in the central and north-
ern parts formed under coniferous forest. These soils
are classified as Spodosols. Some examples are Emmet,
Longrie, and Rousseau soils. Other soils formed under
deciduous forest in young calcareous parent material.
These soils are classified as Alfisols. Some examples are
Kewaunee, Kolberg, and Omena.

Relief

The effects of climate and plants and animals on the
soil are conditioned by relief. The topography of the
county ranges from nearly level in large depressions
to steep on upland moraines. In depressions, runoff is
slow and internal drainage generally is slow. Soils in
these areas remain wet and cool. Consequently, they
develop mottles throughout their profiles, and they
develop a thick surface layer that is high in organic-
matter content because decomposition of surface litter
is slow. Examples are soils in the Angelica, Poygan,
and Solona series.

Soils that formed in alluvium are along streams.
They receive fresh deposits of silt, clay, and sand at a
rate faster than their horizons can develop, so their
profiles do not exhibit specific horizons as in older
soils. Fluvaquents is an example of this kind of soil.

Typical upland soils are those in the Emmet, Kewau-
nee, Longrie, and Omena series. Their profiles show
distinct horizons throughout. On some steep soils, how-

ever, erosion may remove one or two of the upper
horizons and alter the physical nature of the soils.

Parent material

Parent material is the unconsolidated mass in which
the soils formed. It affects the kind of soil profile and
determines it almost entirely in some places. The par-
ent material of most soils in Door County was deposited
by glamqrs or by melt waters as the glaciers receded
from this part of Wisconsin. However, the parent
material of some of the soils that are along streams is
recent alluvium. In organic soils the parent material
consists of plant remains that accumulated and were
preserved under water in swamps or shallow lakes. The
nature of the parent material affects the texture,
mineral composition, and chemical properties of the
soil that formed in it.

The parent material of most of the soils in the
southwestern part of the county consists of calcareous,
reddish brown, clayey glacial drift. Kewaunee, Kolberg,
Manawa, and Poygan soils formed in this. Thickness of
this parent material over bedrock ranges from less
than 1 foot near the Niagara escarpment to more than
100 feet. It is believed that the calcareous, reddish
brown clayey glacial ‘drift parent material correlates
with the two creeks forest bed, which is about 11,400
years old (5).

The parent material of soils in other parts of Door
County is stony, calcareous, brown, loamy glacial drift.
Thickness ranges from less than 1 foot near the
Niagara escarpment to more than 100 feet in the south-
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High water table Bedrock Subsidence Potential
frost
Depth Kind Months Depth Hardness Total action
Ft In In
0-1.0 | Apparent ___________ Nov-May . _____ >60 25-30 | High.
>6.0 - 10-20 | Hard Moderate.
>6.0 >60 Low.
>6.0 >60 Low.
1.0-2.0 | Apparent .. _______ Nov-May —__________ >60 Moderate.
1.0-8.0 | Apparent ___________ Nov-May —ceee >60 High.
0-1.0 | Apparent ___________ Apr-Jun ____________ >60 High.

eastern part of the county. Emmet, Longrie, and
Omena series are examples of these soils.

Time

Time is needed for the transformation of parent
material into a soil. It may be much or little, but time
is always required for horizon differentiation. Soils can
have a profile that is well developed, that is poorly
developed, or that is somewhere in between, depending
on the length of time the soil-forming factors have been
active. Emmet and Kewaunee soils, for example, have
moderately distinct horizons and are considered to be
fairly mature. However, soils that formed in recently
deposited alluvium, such as Fluvaquents, show little or
no profile development.

Classification of the soils

This section defines the current system of classify-
ing soils, and classifies the soils of the area according
to that system.

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Readers interested in further details about the
siyste;n should refer to the latest literature available

4, 7).

The system of classification has six categories. Be-
ginning with the broadest, these categories are order,
suborder, great group, subgroup, family, and series. In
this system the bases for classification are the differ-

ent soil properties that can be observed in the field or
those that can be inferred either from other properties
that are observable in the field or from the combined
data of soil science and other disciplines. The prop-
erties selected for the higher categories are the result
of soil genesis or of factors that affect soil genesis. In
table 15 the soils of the survey area are classified ac-
cording to the system. Classes of the system are briefly
discussed in the following paragraphs.

ORDER. Ten soil orders-are recognized. The properties
used to differentiate among orders are those that reflect
the kind and degree of dominant soil-forming pro-
cesses that have taken place. Each order is identified
by a word ending in sol. An example is Mollisol.

SUBORDER. Each order is divided into suborders that
are based primarily on properties that influence soil
genesis, that are important to plant growth, or that
were selected to reflect the most important variables
within the orders. The last syllable in the name of a
suborder indicates the order. An example is Aquoll
(Aqu, meaning water, plus oll, from Mollisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, ar-
rangement, and degree of expression of pedogenic
horizons; soil moisture and temperature regimes; and
base status. The name of a great group ends with the
name of the suborder. A prefix added to the name
suggests something about the properties of the soil. An
example is Haplaquolls (Hapl, meaning simple hori-
zons, plus aquoll, the suborder of Mollisols that have
an aquic moisture regime).

SUBGROUP. Each great group is divided into three
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TABLE 14.—Engineering

[Tests performed by Wisconsin Department of Transportation, Division of Highways, and in cooperation with the Federal

Moisture density?
. . : Report
Soil name and location Parent material Depth
number Maxi- Onpti-
mum mum
In b/ft? Pct
Angelica loam:
SWYSE% sec. 28, T. 26 N, R. 25 E. (Modal) _—-—-| Loamy glacial till ____| S7T1WI-15-1
1-1 17-25
1-2 35-39
Emmet sandy loam:
NW%NE1Y sec. 6, T. 26 N., R. 26 E. (Modal) —.__| Loamy glacial till ____| S7T1WI-15-5
5-1 20-26
5-2 30-60 132.4 8.4
Kiva gravelly loam:
NE%SE% sec. 15, T. 32 N., R. 28 E. (Surface | Glacial outwash ______ S7T1WI-15-2
layer has more coarse fragments than modal) 2.1 5-13
2-2 32-36
Kolberg silt loam:
NE SE% sec. 85, T. 27 N, R. 23 E. (Modal) —.__| Loamy glacial till over | §71WI-15-8
limestone bedrock. 3-1 22-28
3-2 33-38
Longrie loam: .
SW1SW4 sec. 29, T. 29 N, R. 26 E. (Modal) _—__| Loamy glacial till ____| S7TI1WI-15-4 8 14
4-1
4-2 23-30
Rousseau fine sand:
NW%LNWY sec. 23, T. 26 N., R. 27 E. (Modal) ____| Outwash sands .._____ S71\6N_11—15—6 713
6-2 52-56 102.9 15.4

* Based on AASHTO Designation T99-57, Method A (1).

? Mechanical analysis according to the AASHTO Designation T88-57 (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 hydrometer method, and the various grain-size fractions are calculated on the basis of all material up
to and including that 3 inches 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 calculation of grain-size fraction. The mechanical
analysis data used in this table are not suitable for use in naming textural classes of soil.

subgroups: the central (typic) concept of the great
group, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other
orders, suborders, or great groups; and the extra-
grades, that have some properties that are representa-
tive of the great group but do not indicate transitions
to any other known kind of soil. The names of sub-
groups are derived by placing one or more adjectives
before the name of the great group. The adjective
Typic is used for the subgroup that is thought to typify
the great group. An example is Typic Haplaquolls.
FaMmiLy. Families are established within a subgroup
on the basis of similar physical and chemical proper-
ties that affect management. Among the properties
considered in horizons of major biological activity be-
low a plow depth are particle-size distribution, mineral
content, temperature regime, thickness of the soil pene-
trable by roots, consistence, moisture equivalent, slope,
and permanent cracks. A family name consists of the
name of a subgroup and a series of adjectives. The ad-
Jjectives are the class names for the soil properties used

as family differentiae. An example is fine, mixed, mesic
Typic Haplaquolls.

SERIES. The series consists of a group of soils that
are formed from a particular kind of parent material
and have horizons that, except for texture of the sur-
face soil, are similar in differentiating characteristics
and in arrangement in the soil profile. Among these
characteristics are color, texture, structure, reaction,
gpnsistence, and mineralogical and chemical composi-
ion.

Factors affecting soil use

This section gives information about the chief nat-
ural and cultural features that affect the use and
management of the soils in Door County. It is not in-
tended to be a full description of the county but does
explain briefly those features that affect the existing
and potential use of soils for farming and other pur-
poses.
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test data
Highway Administration, Department of Transportation. Absence of an entry indicates that no determination was made]
Percentage passing sieve—? Percentage smaller than—* Classification
A Plasti-
L}qu}d city
No. No. No. 0.05 0.02 0.005 0002 | limit indeX | AASHTO® | Unified*
10 40 200 mm mm mm mm
Pct
95 88 T 66 54 34 28 22.5 8.9 A4 (7) | CL
80 72 52 46 34 20 138 17.3 4.3 A-4 (3) | CL-ML
94 81 50 45 37 28 24 24.2 9.3 A-4 (3) | CL
81 70 39 33 22 13 10 15.4 5NP A4 (1) | SM
84 38 27 26 18 9 B |~ NP A-2-4(0) | SM
14 10 6 5 3 1 b I NP A-1-a (0) | GM-GW
100 98 87 83 T 50 37 38.0 20.0 A-6 (12) | CL
84 9 71 64 42 24 17 20.8 5.8 A-4(7) | CL-ML
88 72 44 39 33 26 24 30.9 14.2 A-6 (8) | SC
67 59 40 32 13 5 8 | o NP A-4 (1) | SM
100 83 3 3 3 3 b2 P NP A-8 (0) | SP
100 82 2 2 2 2 1 NP A-3 (0) | SP

? Based on AASHTO Designation M145-49 (1).
¢ Based on the Unified soil classification system (2).
5 NP means nonplastic.

Relief and drainage

Door County is a peninsula with a unique geography.
It is 75 miles long and ranges from 3 miles wide in the
north to 15 miles wide at the southern boundary. Green
Bay and Lake Michigan are separated by Door County.

About 75 percent of the county consists of somewhat
poorly drained, moderately well drained, and well
drained soils on glacial till plains. Approximately 8
percent of the soils formed on outwash plains and
moraine ridges and about 2 percent formed on lacus-
trine plains. The remaining 15 percent consists of
poorly drained and very poorly drained soils that
formed in depressions. These depressions are scattered
throughout the county.

The mean elevation of Lake Michigan is 580 feet
above sea level. An elevation of 851 feet above sea
level is recorded for Brussel hill in the Town of Brus-
sels, and this is believed to be the highest point in the
county.

The Niagara escarpment, which forms an almost

continuous bluff along the Green Bay shoreline, rises
as )high as 200 feet above the bay in some places (fig.
12).

Long oval hills of glacial drift, called drumlins, are
in Liberty Grove and Nasewaupee Townships. Those
in Liberty Grove run north-northwest, and those in
Nasewaupee run northwest. The elevation of these
f?ajcures is less than 50 feet above the surrounding
plain.

In Union Township there is a long, winding, and
steep-sided ridge, called an esker, that crosses the
county line in section 36. An esker is an irregular-
crested ridge of water-sorted drift deposited by a
glacial stream flowing in an ice tunnel or an open crack
in the ice (5). The esker in Union Township has been
for many years a source of sand and gravel.

Ahnapee River watershed, located in the southern
half of the survey area, is the largest in the county.
Approximately 107 square miles of land drains into
this river which flows from the eastern part of Gard-
ner Township to its mouth in Algoma, Kewaunee
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Figure 12.—Physiography, drainage, and geology of Door County, Wisconsin.

County. There are many smaller creeks that flow into
Green Bay and Lake Michigan from the southern half
of the county.

Kangaroo, Clark, and Europe lakes are inland lakes
of the county. They were once bays along Lake Michi-
gan. Beach ridges across the mouths of these bays
have caused them to become inland lakes. Small streams
provide outlets for Clark and Kangaroo lakes into Lake
Michigan. Europe lake is landlocked.

Mink River drains much of Liberty Grove township
in the north and empties into Rowleys Bay. Small,
short streams drain most of the northern part of Door
County into Lake Michigan. Water flows only a few
miles from most points before reaching the lake. Door
1County contains 3,370 acres of streams and inland
akes.

Geology

The landscape of Door County is dominated basically
by the Niagara Dolomite, which is of Silurian age. A
Niagara escarpment appears as an almost continuous
.bluff along the Green Bay shoreline on the western side
of the survey area. The Maquoketa Shale underlies
the Niagara Dolomite and is exposed in many places
along the Green Bay shoreline in the southern portion
of the county. There are a number of quarries in the
Niagara formation. Earlier quarries were sources of
building materials and possibly of agricultural lime.
Quarries now in operation provide crushed dolomite

for highway construction and riprap for breakwater
construction.

The Niagara Dolomite has many natural crevices
and fissures. These crevices present problems for cer-
tain uses of soils that are underlain by dolomite. For
example, the danger of ground water pollution from
unfiltered septic tank effluent moving down these crev-
ices is a serious hazard. Where crevices in the dolomite
are large, soil material has filled or partially filled these
openings. This material provides a source of plant
nutrients and moisture to native vegetation.

There is also a danger of ground water contamina-
tion through sinkholes in the underlying dolomite.
These sinkholes are scattered throughout the county.

Glaciation has eroded the dolomite bedrock, resulting
in drift that has many dolomite fragments and a high
lime content. In many areas the dolomite bedrock is
very close to the surface. In other areas glacial drift
is more than 100 feet thick. These deep deposits com-
monly occur as drumlins or as recessional and end
moraines. Two basic types of glacial till are in the sur-
vey area. The loam and sandy loam till, comprising the
parent materials of Emmet and Omena soils, are de-
posits of Cary age (5). The silty clay or clay loam till
of Kewaunee soils are more recent deposits of Valders
age.

Glacial deposits have blocked the drainage patterns
of the county resulting in relatively large inland and
shoreline swamps.

Many areas near the shorelines of Lake Michigan
and Green Bay have been altered by wave action of
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TABLE 15.—Classification of the soils

[An asterisk in the first column. indicates a taxadjunct to the series; a double asterisk, special information. See_text for char-
acteristics of the taxadjunct that are outside the range of the series or for special information]

Soil name Family or higher taxonomic class
*Allendale Sandy over clayey, mixed, frigid Aqualfic Haplorthods
Alpena Sandy-skeletal, mixed Udorthentic Haploborolls
Angelica Fine-loamy, mixed, nonacid, frigid Aeric Haplaquepts
Bonduel Fine-loamy, mixed Aquic Eutroboralfs

Bonduel Shallow Variant
Bonduel Wet Variant

Loamy, mixed Lithic Eutroboralfs
Fine-loamy, nonacid, frigid Typic Haplaquepts

*Boyer Coarse-loamy, mixed, mesic Typic Hapludalfs
Carbondale Euic Hemic Borosaprists
*Casco Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludalfs
Cathro Loamy, mixed, euic Terric Borosaprists
Chippeny Euic Lithic Borosaprists
Deford Mixed, frigid Typic Psammaquents
Duel Sandy, mixed, frigid Entic Haplorthods
Duel Variant Sandy, mixed, frigid Typic Haplaquolls
Emmet Coarse-loamy, mixed, frigid Alfic Haplorthods
*Fabius Fine-loamy over sandy or sandy-skeletal, mixed, mesic Aquic Argiudolls
Fluvaquents Loamy, mixed, mesic Fluvaquents
*Kewaunee Fine, mixed, mesic Typic Hapludalfs

Kiva Sandy, mixed, frigid Entic Haplorthods

Kolberg Fine, mixed Glossic Eutroboralfs
Kolberg Variant Clayey, mixed Lithic Eutroboralfs
Longrie Coarse-loamy, mixed, frigid Entic Haplorthods
*Manawa Fine, mixed, mesic Aquollic Hapludalfs
*Manistee Sandy over clayey, mixed, frigid Alfic Haplorthods
Markey Sandy or sandy-skeletal, mixed, euic Terric Borosaprists
Namur Loamy, mixed Lithic Haploborolls
Namur Variant Loamy, mixed, frigid Lithic Haplaquolls
Omena Coarse-loamy, mixed Typic Eutroboralfs
Omena Variant Coarse-loamy, mixed Aquic Eutroboralfs
*Omro Clayey over loamy, mixed, mesic Typic Hapludalfs
*Pinconning Sandy over clayey, mixed, nonacid, frigid Mollic Haplaquents
*Poygan Fine, mixed, mesic Typic Haplaquolls
Rondeau Marly, euic Limnic Borosaprists
Rousseau Sandy, mixed, frigid Entic Haplorthods
Saprists Euic Borosaprists
Shawano Mixed, frigid Typic Udipsamments
*Sisson Fine-loamy, mixed, mesic Typic Hapludalfs
Solona Fine-loamy, mixed Aquic Eutroboralfs
**Suamico Clayey, mixed, euic Terric Borosaprists
Summerville Loamy, mixed, frigid Entic Lithic Haplorthods
Udipsamments ——_-| Mixed, frigid Udipsamments
Udorthents Sandy-skeletal, mixed, frigid Udorthents
Wainola Sandy, mixed, frigid Entic Haplaquods
*Yahara Coarse-loamy, mixed, mesic Aquic Hapludolls

Yahara Variant

Coarse-silty, mixed (calcareous), frigid Typic Haplaquolls

post-glacial great lakes. Ancient beach deposits as high
as 80 feet above current lake elevation are on Washing-
ton and Rock Islands. In these areas there are inactive
sand dunes and abandoned beach ridges of gravel and
cobbles.

Soils on glacial till and cobbly outwash have many
surface stones. Many areas that were cleared for crops
are bordered by stone fences up to 10 feet wide and
several feet high, These stones were picked from crop-
land over a period of several years. Additional stones
are exposed each year by tillage, frost heave, and soil
loss caused by erosion.

Climate ’

The climate of Door County is continental, although
it is- modified considerably by Green Bay and Lake

7By MARVIN W. BURLEY, former state climatologist, National
Weather Service, U.S. Department of Commerce.

Michigan. This modification is reflected in the fewer
number of days with extremely high and low tempera-
tures than is common for the latitude. Spring and early
summer are delayed by the surrounding cool water;
mild and pleasant summers prevail; the first freeze in
fall is delayed by the now relatively warm lake. Higher
average cloudiness and lower percentage of sunshine
also reflect the lake influence.

Thunderstorms occur on an average of 33 days a
year; the number of days ranges from 19 to 46. Hail
falls on an average of 2 days a year; the number of
days ranges from 0 to 6.

Approximately 55 percent of the average yearly pre-
cipitation falls between May and September. The like-
lihood of 1 inch or more of rain in a 7-day period is
greater during the first half of June and third week of
August than at any other time in summer; the prob-
ability is 3 times in 10 years. The likelihood of a 7-day
dry period, a trace or less of rain, is greater at the end
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of August than any other time in summer; the prob-
ability is 2 times in 10 years. Rainfall intensities of
about 1.10 inches in 1 hour, 1.70 inches in 6 hours, and
2.30 inches in 24 hours can be expected about once in 2
years. The greatest amount of rain in a 24-hour period
was 4.57 inches on August 25, 1910. Annual snowfall
has ranged from 12 inches in 1958 to 74 inches in 1959.
Observations of wind, sunshine, and humidity are
not recorded at Sturgeon Bay; but data from Green
Bay should be representative. Prevailing winds are
from the northwest and the southwest except in early
spring, when northeast winds are dominant. The
months with the strongest winds are April and Novem-
ber with average windspeed of 12 miles per hour. The
percentage of possible sunshine has averaged about 40
percent for November and December and 60 percent or
more for May through September. The remaining
months average between 50 and 60 percent. Relative
humidity in winter ranges from an average nighttime
maximum of about 80 percent to a daytime minimum
of about 70 percent. Humidity in summer averages
85 percent at night and 60 percent in the daytime.
Table 16 gives temperature and precipitation data
for Door County. Table 17 shows the probability of the
last freezing temperature in spring and the first in fall.
The average date of the last 32° freeze in spring is
May 17, and the first in fall is October 2. The growing
season, defined as the number of days between the last
32° F freeze in spring and the first in fall, averages 137
days. However, the growing season designation can be
misleading because different crops have different tem-
peratures at which growth is affected. The number of
days with temperature of 0° or below in one year has
ranged from 3 in 1931 to 38 in 1936. The number of
days with temperature of 90° or above has ranged from
0 in 1954 to 18 in 1955. About one year in three has
fewer than 3 days with temperature of 90° or higher.

Water supply

The principal sources of water in Door County are
the glacial drift mantle and the underlying Niagara
Dolomite (9). Water can generally be obtained from
gravel seams ‘in the drift where the drift attains a
thickness of 30 to 40 feet or more.

Niagara Dolomite is highly fissured, which allows
for a great amount of water movement within the
formation. Many seeps and springs are near the Green
Bay shoreline where the impermeable Maquoketa
Shale, which underlies the Niagara Dolomite, is close
to the surface. These springs are useful to farmers as
a source of water for livestock.

Door County also has a potential surface water sup-
ply in Lake Michigan and Green Bay. Presently there
is little use of these as sources of water.

Natural vegetation

The survey area originally was extensively forested
with black spruce, eastern hemlock, white-cedar, white
pine, and mixed hardwoods such as sugar maple, red
maple, black ash, and American beech. Approximately
110,000 acres, or 35 percent of the county, remains in
woodland,

The wetlands in the survey area support canary-
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grass, marsh grasses and sedges, and water-tolerant
trees and shrubs such as American elm, tamarack, dog-
wood, and white-cedar. Most wetlands remain in native
vegetation.

History

In 1634 Jean Nicolet was the first white explorer
to land in Door County. Door County was opened for
settlement in 1831. The first permanent settlers on the
peninsula were Increase Claflin and his family. He
settled near Little Sturgeon Bay and traded with the
Indians for furs. In 1850 the first farming settlers
moved into the county and settled in the Ephraim and
Sturgeon Bay areas. Between 1860 and 1870 the popu-
lation of Door County increased from 2,948 to 4,919
because of the rapid inflow of immigrants. On October
9, 1871, a forest fire ravaged the entire southern half
of the county. ]

Lumbering, fishing, and shipbuilding became big
business in Door County during the last half of the
19th century. Around the turn of the century, cherry
and apple production was established. Today these or-
chards add to the economy, and their esthetic beauty is
one of the reasons for heavy tourism. In 1880 the
Sturgeon Bay ship canal was opened. This encouraged
commerce and was instrumental in the growth of the
shipbuilding industry at Sturgeon Bay.

Transportation

At one time, Door County was served by the Ahn-
apee and Western Railroad. Service was discontinued
and the line was abandoned about 1966. There is sched-
uled bus service to Green Bay and Milwaukee.

Three public airports are maintained in Door County.
The largest of these is the Door County Airport at
Sturgeon Bay. Charter and scheduled summer flights
connect with Green Bay and other cities. Smaller
public airports that provide charter service are located
at Ephraim, Fish Creek, and Washington Island. Two
private airstrips in the survey area are at Egeg Harbor
and Chambers Island.

Door County is traversed by two 2-lane state high-
ways totalling about 100 miles. They are Highway 57
from Green Bay and Highway 42 from Algoma. County
trunk highways, mostly blacktop surfaced, total about
260 miles. There also are about 770 miles of township
highways and 40 miles of city streets in the county,
most of which are blacktop surface roads.

Schools

There are five high schools in Door County. They are
Southern Door, Sturgeon Bay, Sevastopol, Gibraltar,
and Washington Island. There are two parochial ele-
?%ntary schools at Sturgeon Bay and another at Insti-
ute.

‘There are no colleges in Door County. The nearest,
about 40 miles from Sturgeon Bay, is the University of
Wisconsin, Green Bay. St. Norberts College, located at
De Pere, is about 50 miles from Sturgeon Bay. The
northeast Wisconsin Technical Institute at Sturgeon
gay Iérowdes vocational training to residents of Door

ounty.
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TABLE 16.—T emperature and precipitation
[All data from Sturgeon Bay, Wisconsin, based on records 1930-1959]
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Temperature Precipitation
h 2 years in 101?1gnthly 1 yea}ll' in 10 will D th
Mont average will be— ave— ays wi
Agel_'lage A(\jfgg‘lage Average 0.11inch or | Average
aLy hari A total more pre- | snowfall
maximum | minmau Equal to or Equal to or Less More cipitation
higher than— | lower than— than— than—
°F °F °F °F In In In In
January .___ 26.7 10.4 22 13 1.19 0.47 2.04 4 10.0
February __ 28.3 10.2 22 17 1.30 0.43 2.63 3 9.0
36.5 19.2 31 25 1.73 0.76 3.04 4 8.1
50.8 319 44 39 2.35 0.92 3.73 6 1.7
63.4 41.0 55 50 2.65 1.18 4.47 7 0.5
74.0 51.2 64 60 3.07 156 4.72 6 0
80.1 57.4 70 67 2.87 1.44 4,76 6 0
August —__ 7.5 56.8 69 65 3.00 0.95 5.09 6 0
September __ 69.1 49.5 60 56 3.18 147 4,99 7 ®*)
October —___ 57.5 39.7 51 45 2.17 0.78 4.48 53 0.1
November __ 42.0 28.1 37 31 2.30 0.95 3.63 5 3.3
December __ 30.8 17.1 27 20 1.39 0.51 2.19 4 7.6
Year __ 53.1 344 — —_ 27.20 22.27 33.35 63 40.3
* Trace, an amount too small to measure.
TABLE 17.—F'reeze dates in spring and fall
[All data from Sturgeon Bay, Wisconsin, based on records 1930-1959]
Dates for given probability and temperature
Probability
16° F 20°F 24°F 28° F 82°F
or lower or lower or lower or lower or lower
Spring:
2 years in 10 later than ____________ April 5 April 15 April 27 May 10 May 27
4 years in 10 later than ____________ March 29 April 8 April 20 May 3 May 20
6 years in 10 later than ____________ March 28 April 1 April 13 April 27 May 14
8 years in 10 later than ____________ March 15 March 24 April 6 April 20 May 8
Fall: _
2 years in 10 earlier than November 14 November 3 October 22 October 8 September 22
4 years in 10 earlier than November 21 November 11 October 30 October 15 September 29
6 years in 10 earlier than _ November 28 November 17 November 5 October 22 October 5
8 years in 10 earlier than December 5 November 25 November 13 October 29 October 12

Industry

Shipbuilding is the leading industry in Door County.
In 1974 more than 1,200 persons were employed by
shipbuilding and related industries at Sturgeon Bay.

Other large industries in the county manufacture
electric motors, shoes, wire brackets, and other metal
products. The processing of the cherry crop grown in
the county also provides seasonal employment to many

people.

Land use trends®

servation Service.

The 1970 census indicated a population of 20,106 in
Door County. In 1950 the population was 20,870, and
in 1960 it was 20,685. Projections show that the num-
ber will decrease slightly further by 1985. These fig-
ures, however, are for permanent residents. It is
estimated that summer residents and tourists total

8By RaymonD E. HOAGUE, district conservationist, Soil Con-
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Figure 13.—Residential development on former farmland of gently sloping Emmet soils.

75,000 or more per week. Land use for summer and
vacation homes is expected to increase.

The number of small farms is decreasing as larger
units take over much of the land. The total number of
farms likewise is decreasing and the average acreage
increasing. Washington Island Township currently has
no dairy farming.

The trend in land use for fruit enterprises is down-
ward. The acreage in fruit trees was 8,500 in 1973,
10,800 in 1970, 13,100 in 1960, 12,640 in 1950, and
11,600 in 1940.

This soil survey can provide important basic data
and aid in making needed inventories, so land can be
used wisely and projected orderly developments can be
carried out. Soil information has been widely used in
the past for conservation planning in Door County. In
this way, farmers especially have been helped to bring
about the full production potential of their land.

Developments for purposes other than farming, such
as recreational, residential, and commercial uses, are
taking place, with some increase in all townships (fig.
13). This survey can help in planning, land develop-
ment, and zoning. The desirability for proper land use
cannot be overrated.

Private sewage treatment and disposal systems are
a concern on approximately 70 percent of the soils in
the survey area. There is an increased awareness of
pollution and health-related problems and the need to
improve the environment and maintain the “quality of
life” in this rural setting. This soil survey can play a
vital role in reducing pollution problems, as well as in
avoiding developments in areas that are not well suited.
It can also have a positive effect on the resource base
for sustained use.
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Glossary

Aggregate, soil. Many fine particles held in a single mass or
cluster. Natural soil aggregates, such as granules, blocks,
or prisms, are called peds. Clods are aggregates produced
by tillage or logging.

Alluvium. Material, such as sand, silt, or clay, deposited on
land by streams. :

Area reclaim. An area difficult to reclaim after the removal of
soil for construction and other uses. Revegetation and
erosion control are extremely difficult.

Association, soil. A group of soils geographically associated in
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a characteristic repeating pattern and defined and delin-
eated as a single mapping unit.

Available water capacity (available moisture capacity). The
capacity of soils to hold water available for use by most
plants. It is commonly defined as the difference between the
amount of soil water at field moisture capacity and the
amount at wilting point. It is commonly expressed as inches

of water per inch of soil. The capacity, in inches, in a 60-
inch profile or to a limiting layer is expressed as—
Inches

Very low 0to3

Low 3 to 6

Moderate 6to9

High 9to12

Very high ________________ More than 12

Bedrock. The solid rock that underlies the soil and other uncon-
solidated material or that is exposed at the surface.

Bottom land. The normal flood plain of a stream, subject to
frequent flooding.

Calcareous soil. A soil containing enough calcium carbonate
(commonly with magnesium carbonate) to effervesce (fizz)
visibly 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
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.

Complex slope. Irregular or variable slope. Planning or con-
structing terraces, diversions, and other water-control
measures is difficult.

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.

Com{)regsible. Excessive decrease in volume of soft soil under
oad.

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 to-
gether in a mass.

Friable—When moist, crushes easily under gentle pressure
between thumb and forefinger and can be pressed to-
gether into a lump.

Firm.—When moist, crushes under moderate pressure between
t}ll)lilmb and forefinger, but resistance is distinctly notice-
able.

Plastic—When wet, readily deformed by moderate pressure
but can be pressed into a lump; will form a “wire” when
rolled between thumb and forefinger.

Sticky.—When wet, adheres to other material and tends to
stretch somewhat and pull apart rather than to pull free
from other material.

Hard—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft—When dry, breaks into powder or individual grains
under very sfigh’c 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.

Corrosive. High risk of corrosion to uncoated steel or deteriora-
tion of concrete.

Cutbanks cave. Unstable walls of cuts made by earthmoving
equipment. The soil sloughs easily.

Depth to rock. Bedrock at a depth that adversely affects the
specified use.

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
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blocking of drainage outlets. Seven classes of natural soil
drainage are recognized:

Excessively drained.—Water is removed from the soil very
rapidly. Excessively drained soils are commonly very
coarse textured, rocky, or shallow. Some are steep. All
are free of the mottling related to wetness.

Somewhat excessively drained—Water is removed from the
soil rapidly. Many somewhat excessively drained soils are
sandy and rapidly pervious. Some are shallow., Some are
so steep that much of the water they receive is lost as
runoff. All are free of the mottling related to wetness.

Well drained.—Water is removed from the soil readily, but
not rapidly. It is available to plants throughout most of
the growing season, and wetness does not inhibit growth
of roots for significant periods during most growing
seasons. Well drained soils are commonly medium tex-
tured. They are mainly free of mottling.

Moderately well drained.—Water is removed from the soil
somewhat slowly during some periods. Moderately well
drained soils are wet for only a short time during the
growing season, but periodically for long enough that
most mesophytic crops are affected. They commonly have
a slowly previous layer within or directly below the
solum, or periodically receive high rainfall, or both.

Somewhat poorly drained—Water is removed slowly enough
that the soil is wet for significant periods during the
growing season. Wetness markedly restricts the growth
of mesophysic crops unless artificial drainage is provided.
Somewhat poorly drained soils commonly have a slowly
pervious layer, a high water table, additional water from
Sﬁepag’e, 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 re-
mains 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 con-
tinuously saturated in layers directly below plow depth.
Poor drainage results from a high water table, a slowly
pervious layer within the profile, seepage, nearly con-
tinuous 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 dur-
ing most of the growing season. Unless the soil is artifi-
cially drained, most mesophytic crops cannot be grown.
Very poorly drained soils are commeonly 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 “cli-
matic moors.”

Drainage, surface. Runoff, or surface flow of water, from an
area.

Eluviation. The movement of material in true solution or col-
loidal suspension from one place to another within the soil.
Soil horizons that have lost material through eluviation are
eluvial; those that have received material are illuvial.

Erosion. The wearing away of the land surface by running water,
wind, ice, or other geologic agents and by such processes
as gravitational creep.

Erosion (geologic). Erosion caused by geologic processes act-
ing 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.

Esker (geology). A narrow, winding ridge of stratified gravelly
and sandy drift deposited by a stream flowing in a tunnel
beneath a glacier.

Excess fines. Excess silt and clay. The soil does not provide a
source of gravel or sand for construction purposes.

Fast intake. The rapid movement of water into the soil.

Favorable. Favorable soil features for the specified use.

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.

Flooding. The temporary covering of soil with water from over-
flowing streams, runoff from adjacent slopes, and tides.
Frequency, duration, and probable dates of occurrence are
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estimated. Frequency is expressed as none, rare, occasional,
and frequent. None means that flooding is not probable;
rare that it is unlikely but possible under unusual weather
conditions; occasional that it occurs on an average of once
or less in 2 years; and frequent that it occurs on an average
of more than once in 2 years. Duration is expressed as very
brief if less than 2 days, brief if 2 to 7 days, and long if
more than 7 days. Probable dates are expressed in months;
November-May, for example, means that flooding can
occur during the period November through May. Water
standing for short periods after rainfall or commonty
covering swamps and marshes is not considered flooding.

Flood plain. A nearly level alluvial plain that borders a stream
and is subject to flooding unless protected artificially.

Foot slope. The inclined surface at the base of a hill.

Forage. Plant material used as feed by domestic animals.
Forage can be grazed or cut for hay.

Forb. Any herbaceous plant not a grass or a sedge.

Frost action. Freezing and thawing of soil moisture. Frost
action can damage structures and plant roots.

Glacial drift (geology). Pulverized and other rock material
transported by glacial ice and then deposited. Also the as-
sorted and unassorted material deposited by streams flow-
ing from glaciers.

Glacial outwash (geology). Gravel, sand, and silt, commonly
stratified, 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.

Grassed waterway. A natural or constructed waterway, typi-
cally broad and shallow, seeded to grass as protection
?ga(inst erosion. Conducts surface water away from crop-
and.

Gravel. Rounded or angular fragments of rocks up to 3 inches
(2 millimeters to 7.5 centimeters) in diameter. An indi-
vidual piece is a pebble.

Gravelly soil material. Material from 15 to 50 percent, by
volume, rounded or angular rock fragments, not promi-
nently flattened, up to 3 inches (7.5 centimeters) in diameter.

Green manure (agronomy). A soil-improving crop grown to be
plowed under in an early stage of maturity or soon after
maturity.

Ground water (geology). Water filling all the unblocked- pores
of underlying material below the water table, which is the
upper limit of saturation.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, having distinet characteristics produced by soil-
forming processes. The major horizons of mineral soil are
as follows:

O horizon.—An organic layer, fresh and decaying plant resi-
due, at the surface of a material 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 material. Also,
a plowed surface horizon most of which was originally
part of a B horizon,

A2 horizon—A mineral horizon, mainly a residual concentra-
tion of sand and silt high in content of resistant 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
combination of these. The combined A and B horizons
are generally 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 indurated
bedrock, that is little affected by soil-forming processes
and does not have the properties typical of the A or B
horizon. The material of a C horizon may be either like
or unlike that 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 com-
monly underlies a C horizon, but can be directly below an
A or a B horizon.
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Humus. The well decomposed, more or less stable part of the
organic matter in mineral soils.

Hydrologic soil groups. Refers to soils grouped according to
their runoff-producing characteristics. The chief considera-
tion is the inherent capacity of soil bare of vegetation to
permit infiltration. The slope and the kind of plant cover
are not considered, but are separate factors in predicting
runoff. Soils are assigned to four groups. In group A are
soils having a high infiltration rate when thoroughly wet
and having a low runoff potential. They are mainly deep,
well drained, and sandy or gravelly. In group D, at the
other extreme, are soils having a very slow inﬁ{)tration rate
and thus a high runoff potential. They have a claypan or
clay layer at or near the surface, have a permanent high
water table, or are shallow over nearly impervious bedrock
or other material. A soil is assigned to two hydrologic
groups if part of the acreage is artificially drained and
part is undrained.

Infiltration, The downward entry of water into the immediate
surface of soil or other material, as contrasted with perco-
lation, which is movement of water through soil layers or
material.

Lacustrine deposit (geology). Material deposited in lake water
and exposed when the water level is lowered or the eleva-
tion of the land is raised.

Landslide. The rapid downhill movement of a mass of soil and
loose rock generally when wet or saturated. The speed and
distance of movement, as well as the amount of soil and
rock material, vary greatly.

Large stones. Rock fragments 10 inches (25 centimeters) or
more across. Large stones adversely affect the specified

use.

Liquid limit. The moisture content at which the soil passes from
a plastic to a liquid state.

Low strength. Inadequate strength for supporting loads.

Medug;ttl textured soil. Very fine sandy loam, loam, silt loam, or
silt.

Miscellaneous areas. Areas that have little or no natural soil,
are too nearly inaccessible for orderly examination, or
cannot otherwise be feasibly classified.

Moraine (geology). An accumulation of earth, stones, and
other debris deposited by a glacier. Types are terminal,
lateral, medial, and ground.

Mottling, seil. 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 the diameter along the greatest
dimension. Fine indicates less than 5 millimeters (about
0.2 _1nch); medium, from 5 to 15 millimeters (about 0.2 to
0.6 h1)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.

Neutrql soil. A soil having a pH value between 6.6 and 7.3.

Organic matter. A general term for plant and animal material,
in or on the soil, in all stages of decomposition. Readily
decomposed organic matter is often distinguished from the
more stable forms that are past the stage of rapid decom-
position. Terms used to define organic matter content in
percent are as follows:

Class Percent organic matter
Very low less than 0.5 percent
Low 0.5 to 1 percent
Moderately low 1 to 2 percent

edium 2 to 4 percent
High 4 to 8 percent
Very high greater than 8 percent

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.
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Ped. An individual natural s¢il aggregate, such as a granule,
a prism, or a block.

Percolz_lltion. The downward movement of water through the
soil.

Percs slowly. The slow movement of water through the soil
adversely affecting the specified use.

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 per-
meability 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),
yap}id )(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 divided into phases on the bases of differences in slope,
stoniness, thickness, or some other characteristic that
affects management. These differences are too small to
justify separate series.

pH value. (See Reaction, soil). A numerical designation of

acidity and alkalinity in soil.

Piping. NK)ving water forms subsurface tunnels or pipelike
cavities in the soil.

Plasticity index. The numerical difference between the liquid
limit and the plastic limit; the range of moisture content
within which the soil remains plastic.

Plastic limit. The moisture content at which a soil changes from
a semisolid to a plastic state.

Plowpan. A compacted layer formed in the soil directly below
the plowed layer.

Poorly graded. Refers to soil material consisting mainly of

articles of nearly the same size. Because there is little
gifference in size of the particles, density can be increased
only slightly by compaction.

Productivity (soil). The capability of a soil for producing a
specified plant or sequence of plants under a specified sys-
tem of management. Productivity is measured in terms of
output, or harvest, in relation to input.

Profile, soil. A vertical section of the soil extending through
all its horizons and into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is described
as precisely neutral in reaction because it is neither acid
nor alkaline. The degree of acidity or alkalinity is ex-

pressed as—
pH pH

Extremely acid ____Below 4.5 Neutral __________ 6.6t017.3
Very strongly Mildly alkaline __._.7.4t07.8

acid _——_________ 4.5t05.0 Moderately
Strongly acid ______ 5.1 to 5.5 alkaline ________ 7.9 to 8.4
Medium acid ..____ 5.6 to 6.0  Strongly alkaline __8.5t0 9.0
Slightly acid ______ 6.1t0 6.5 Very strongly

alkaline ___._9.1 and higher

Rooting depth. Shallow root zone. The soil is shallow over a
layer that greatly restricts roots. See Root zone.

Root zone. The part of the soil that can be penetrated by plant
roots.

Sand. As a soil separate, individual rock or mineral fragments
from 0.05 millimeter to 2.0 millimeter in diameter. Most
sand grains consist of quartz. As a soil textural class, a
soil that is 85 percent or more sand and not more than 10
percent clay.

Sapric soil material (muck). The most highly decomposed of
all organic soil material. Muck has the least amount of
plant fiber, the highest bulk density, and the lowest water
content at saturation of all organic soil material.

Seepage. The rapid movement of water through the soil. Seep-
age adversely affects the specified use.

Series, soil. A g'rouP of soils, formed from a particular type of
parent material, having horizons that, except for the tex-
ture 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, consistence, and mineralogical and chemical com-
position.

Shale. Sedimentary rock formed by the hardening of a clay

eposit. .
Shrink-swell. The shrinking of soil when dry and the swelling
when wet. Shrinking and swelling can damage roads, dams,
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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 clay.

Site index. A designation of the quality of a forest site based
on the height of the dominant stand at an arbitrarily chosen
age. For example, if the average height attained by domi-
nant 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.
Lettera Percent Deseription
A 0-2 Nearly level
B 2—-6 Gently sloping
C 6—12 Sloping
D 12-20 Moderately steep
E 20-30 Steep
F 30+ Very steep

Slow intake. The slow movement of water into the soil.

Slow refill. The slow filling of ponds, resulting from restricted
permeability in the soil.

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centi-
meters) in diameter. Small stones adversely affect the
specified use.

Soil. A natural, three-dimensional body at the earth’s surface
that is capable of supporting plants and has properties
resulting from the integrated effect of climate and living
matter acting on earthy parent material, as conditioned by
relief over periods of time.

Soil separates. Mineral particles less than 2 millimeters in
equivalent 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 milli-
meter); medium sand (0.5 to 0.25 millimeter); fine sand
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 milli-
meter); silt (0.005 to 0.002 millimeter); and clay (less than
0.002 millimeter).

Solum. The upper part of a soil profile, above the C horizon, in
which the processes of soil formation are active. The solum
in mature soil consists of the A and B horizons. Generally,
the characteristics of the material in these horizons are
unlike those of the underlying material. The living roots
and 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 centimeters)
in diameter.

Stratified. Arranged in strata, or layers. The term refers to
geologic material. Layers in soils that result from the
processes of soil formation are called horizons; those in-
herited from the parent material are called strata.

Stripcropping. Growing crops in a systematic arrangement of
strips or bands which provide vegetative barriers to wind
and 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 structure
are—platy (laminated), prismatic (vertical axis of ag-
gregates longer than horizontal), columnar (prisms with
rounded tops), blocky (angular or subangular), and granu-
ular. 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.

Surface soil. The soil ordinarily moved in tillage, or its equiv-
alent in uncultivated soil, ranging in depth from 4 to 10
inches (10 to 25 centimeters). Frequently designated as the
“plow layer,” or the “Ap horizon.”
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Taxadjuncts. Soils that cannot be classified in a series recognized
in the classification system. Such soils are named for a
series they strongly resemble and are designated as taxad-
juncts to that series because they differ in ways too small
to be of consequence in interpreting their use or manage-
ment,

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
undulating, 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, K)amy sand, and sandy loam classes
may be further divided by specifying “coarse,” “fine,” or
“very fine.”

Thin layer. Otherwise suitable soil material too thin for the
specified use.

SOIL SURVEY

Till plain. An extensive flat to undulating area underlain by
glacial till.

Tilth, soil. The condition of the soil, especially the soil struc-
ture, as related to the growth of plants. Good tilth refers
to the friable state and is associated with high noncapil-
lary porosity and stable structure. A soil in poor tilth is
nonfriable, hard, nonaggregated, and difficult to till.

Topsoil (engineering). Presumably a fertile soil or soil mate-
rial, or one that responds to fertilization, ordinarily rich
in organic matter, used to topdress roadbanks, lawns, and
gardens.

Unstable fill. Risk of caving or sloughing in banks of fill
material.

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 surrounding soil.

Water table, artesian. A water table under hydrostatic head,
generally beneath an impermeable layer. When this layer
is penetrated, the water level rises in an uncased borehole.

Water table, perched. A water table standing above an unsat-
urated zone. In places an upper, or perched, water table
is separated from a lower one by a dry zone.



GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and the description of
the soil series to which the mapping unit belongs. In referring to a capability unit or a woodland suita-
bility subclass, read the introduction to the section it is in for general information about its mangement.

Woodland
Capability suitability
Described unit subclass
Map on
symbol Mapping unit page Symbol  Page Symbol
AdA  Allendale loamy sand, 0 to 3 percent slopes------==------emeooooo- 6 ITIw-6 51 30
ApC  Alpena gravelly sandy loam, 0 to 12 percent slopes-------------== 8 VIs-5 54 4f
Ax Angelica 10@m-mw= oo mmmm e e oo 9 ITw-1 48 3w
Be Beaches--—-—--—-- oo e m 9 VIIIs-10 54 6s
Bn Bonduel 10am--—---- - - oo e e 10 ITIw-3 49 30
Bo Bonduel Shallow Variant fine sandy loam---~---meccccccmmmmmmvunnn 10 IVw-5 52 4w
Bp Bonduel Wet Variant loam---------cc-commcommccmm oo 11 IIw-3 49 4w
BrB  Boyer loamy sand, 2 to 6 percent slopes-----------c--c-eomcemnanon 12 I1Is-4 51 30
BrC  Boyer loamy sand, 6 to 12 percent slopes---------~---cm-cocmoonun 12 IIIe-7 50 30
BrD Boyer loamy sand, 12 to 20 percent slopesS--------crecmncwoaoooaooo 12 Ive-7 52 3r
Ca Carbondale muck=---=----=--ccmmm e 13 IVw-9 53 3w
CcB  Casco sandy loam, 2 to 6 percent slopeS------=---s--cmcmmocamounno- 14 IIle-3 50 3d
CcC2 Casco sandy loam, 6 to 12 percent slopes, eroded----------------- 14 IVe-3 52 3d
Cm Cathro MUCK-~-~om oo e e e e 15 IVw-7 52 3w
Cp Chippeny MUCK- === = oo o mm oo e e 15 VIIs-10 54 3w
De Deford loamy fine sand---------------~-~~—~-ommem - 16 IVw-5 52 4w
DuB  Duel loamy sand, 1 to 6 percent slopes---------------umocmmomauo- 16 IVs-3 52 3s
Dv Duel Variant sandy loame--------c-cmcmmmcm oo e 17 IVw-5 52 4w
EmA  Emmet sandy loam, 0 to 2 percent slopes-------------ccrommuaono- 18 IIs-1 48 20
EmB  Emmet sandy loam, 2 to 6 percent slopes--------------weococonnann 18 Ile-2 47 20
EmC2 Emmet sandy loam, 6 to 12 percent slopes, eroded------------=u-w- 18 I1le-2 50 20
EmD2 Emmet sandy loam, 12 to 20 percent slopes, eroded-------------c-- 18 IVe-2 52 2r
EmE  Emmet sandy loam, 20 to 35 percent slopes----------c--cmcmomouonn 18 Vie-2 53 2r
Fa Fabius silt loam--------c-ommm oo e 20 IITw-5 51 30
Fu Fluvaquents === === oo e m e e e et e e e e 20 Vw-14 53 4w
Gp Gravel pitS--------mmm e e 20 NG 1/ -- NG
KhA  Kewaunee silt loam, 0 to 2 percent slopes--------------ccc-oc-ou- 21 I1s-8 48 2c
KhB  Kewaunee silt loam, 2 to 6 percent slopes---------------c-cemuou- 21 ITe-6 48 2¢
KhC2 Kewaunee silt loam, 6 to 12 percent slopes, eroded--------------- 21 I1Ie-6 50 2c
KkD3 Kewaunee soils, 12 to 20 percent slopes, severely eroded--------- 21 VIe-6. 53 2c
KmB  Kiva sandy loam, 2 to 6 percent slopes----~-=---co-ccmcooonoooun 22 Vis-5 54 2s
KmC Kiva sandy loam, 6 to 12 percent slopes------------eoccmumomooo- 22 VIs-5 54 2s
KoA  Kolberg silt loam, 0 to 2 percent slopes-------------cmcencmamnnx 23 IIs-2 48 2c
KoB  Kolberg silt loam, 2 to 6 percent slopes------------cmmomomauan- 23 ITe-2 47 2c
KoC2 Kolberg silt loam, 6 to 12 percent slopes, eroded-------------—--- 24 I11le-2 50 2¢c
KvB  Kolberg Variant loam, 1 to 6 percent slopes-----------cocooooooo 24 IITe-3 50 3d
KvCZ Kolberg Variant loam, 6 to 12 percent slopes, eroded------w--v--- 24 IVe-3 52 3d
LoA  Longrie loam, 0 to 2 percent slopes---~----coceocmmmomcmeaun- 25 IIs-1 48 20
LoB  Longrie loam, 2 to 6 percent slopeS----------cmmcomcomcecmunoaaan 25 Ile-2 47 20
LoC  Longrie loam, 6 to 12 percent slopes-----------c-cecmmmommoooamo 26 I1Te-2 50 20
McA  Manawa silt loam, 0 to 3 percent slopes---------------coeocoaooo 26 IIw-2 49 20
MeB  Manistee loamy sand, 2 to 6 percent slopes-------------cemowoooon 27 II1s-3 50 3o
Mk Markey muck-----cmo oo oo e oo 28 VIiw-7 54 3w
NaB  Namur loam, 0 to 6 percent slopes----------cccmmcommmmmuvunnaann 28 VIs-5 54 4d
NaC  Namur -loam, 6 to 12 percent SlOpeS----------ccmcmocomcmcomcco 28 VIs-5 54 4d
Nv Namur Variant loam-----=--com oo mm i e me e e 29 VIs-5 54 Sw
OmB  Omena sandy loam, 2 to 6 percent slopes------w-coomcmcocooocnnn 30 IIe-2 47 30
OmC  Omena sandy loam, 6 to 12 percent slopes------------eoocoommoooo- 30 IIle-2 50 30
OmD  Omena sandy loam, 12 to 20 percent slopes--------------cowooooooo 30 IVe-2 52 3r
OvB  Omena Variant sandy loam, 2 to 6 percent slopes--~------c-co-ee-- 31 IIw-2 47 20
0zB  Omro silt loam, 2 to 6 percent slopeS------w--womoomcoomcomoooo 32 ITe-6 48 2c
Pn Pinconning loamy fine sand-----------~cc oo 33 ITIw-6 51 4w
Po Poygan silty clay loam-----c-ccmmmcme et em e e oo 33 ITw-1 48 2w
Ra ROCK OULCTOP= === e s e e e e e o 34 VIIIs-10 54 6s



Map
symbol

Rb

Rn

RoB
RoC
RpC

RpD
RrB

Sa
SnA
SnB
SoA
Su
SvA
SvB
SvC
SvD
Ud
Uo
Wa
YaA
Yv

Rondeau muck------------
Rousseau fine sand, 2 to
Rousseau fine sand, 6 to

Sisson fine sandy loam,
Sisson fine sandy loam,
Solona loam, 0 to 3 perc
Suamico muck------------
Summerville loam, 0 to 2
Summerville loam, 2 to 6
Summerville loam, 6 to 1
Summerville loam, 12 to
Udipsamments--------=---
Udorthents, cobbly------
Wainola loamy fine sand-
Yahara fine sandy loam,
Yahara Variant silt loam

Described

on
Mapping unit page

Rock outcrop-Namur complex, 6 to 20 percent slopes--------------- 34
----------------------------------------- 34

6 percent slopes------meememmmmnooom—noo 35

12 percent slopes~----=-ccocmcoomcnaann 35

Rousseau-Shawano fine sand, 2 to 12 percent slopes--------ecew--- 35
Rousseau-Shawano fine sands, 12 to 35 percent slopes------------- 36
Rousseau-Deford fine sands, 2 to 6 percent slopes---------------- 36
SapriStS-—=mm oo m e e e e e o 36
0 to 2 percent slopes---------re-ccccanna 38

2 to 8 percent slopes------------=ccucann 38

ent slopes-----~-c-mcmcmcm e 39
----------------------------------------- 40

percent slopes----------cccmcomomomonanno 41

percent slopes--------ccccccmemirmnnaoo 41

2 percent SlopeS---=--ccoccccoemocrianan 41

20 percent slopes------mmemmeommocoooaoon 41
----------------------------------------- 42
----------------------------------------- 42
----------------------------------------- 43

0 to 3 percent slopes-------ceceemonoonnan 43
----------------------------------------- 44

1/

~ NG means not grouped.

GUIDE TO MAPPING UNITS--Continued

Woodland
Capability suitability
unit subclass
Symbol  Page Symbol
VIIIs-10 54 6s and
4d
I1Tw-7 51 3w
I1Is-3 S0 3s
I11Te-7 50 3s
VIs-3 53 3s and
6s
VIIs-3 54 3s and
6s
IVw-5 52 3s and
4w
VIIIw-15 54 6w
I-4 47 lo
Ile-1 47 lo
IIw-2 49 20
IVw-7 52 3w
I111s-8 51 3d
I111e-3 50 3d
Ive-3 52 3d
Vie-3 53 3d
VIis-9 54 6s
VIIs-9 54 6s
IVw-5 52 30
IIw-4 50 lo
I1Iw-3 51 lo

1 U.S. GOVERNMENT PRINTING OFFICE: 1978— 228 -602/49
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