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Major fieldwork for this soil survey was done in the period 1966-69. Soil names and
descriptions were approved in 1970. Unless otherwise indicated, statements in the publi-
cation refer to conditions in the county in 1970. This survey was made cooperatively by
the Soil Conservation Service and the Wisconsin Agricultural Experiment Station. The
field mapping and preparation of the soil survey were sponsored and financed in part
through a joint agreement between the Soil Conservation Service and the Brown County
Regional Planning Commission. The survey is part of the technical assistance furnished
to the Brown County Soil and Water Conservation District.

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

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-
A mation that can be applied in managing
farms and woodlands; 1 selecfing sites
for roads. ponds, buildings, and other
structures; and in judging the suitability
of tracts of land for farming, industry, and
recreation.

Locating Soils

All the soils of Brown 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 1s 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 capa-
bility classification of each. It also shows
the page where each soil is described and
the page for the woodland group, the shrub
and vine group, and the wildlife group in
which the soil has been placed.

Individual colored maps showing the
relative suitability or degree of himitation
of soils for many specific purposes can be
developed by using the soil map and the
information m the text. Translucent ma-
terial 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 cotored
yellow, and those with a severe limitation
can be colored red.

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

Foresters and others can refer to the sub-
section “Woodland and Community Plant-
ing,” where the soils of the county are
grouped according to their suitability for
forest trees and for trees 1 various kinds
of plantings.

Game managers, sportsmen, and others
an find information about soils and wild-
Iife 1 the subsection “Use of the Soils for
Wildlife.”

Community planners and others can
read about soil properties that affect the
choice of sites for nonindustrial buildings
and for recreation areas in the subsections
“Engineering Uses of the Soils™ and “Use
of the Soils for Recreation.”

FEngineers and builders can find, under
“Inginecring Uses of the Soils.” tables
that contam test data, estimates of soil
properties, and information about soil
features that affect engineering practices.

Secientists and others can read about how
the soils formed and how they are classified
m the section “Formation and (lassifica-
tion of the Soils.”

Newcomers in Brown County may be
especially nterested in the section “Gren-
eral Soil Map,” where broad patterns of
soils are described. They may also be
interested in the information about the
county given imn the section “General Na-
ture of the County” and in the information
given at the beginning of the publication.

Cover:

streams.

A shaped and seeded waterway through an area
of Kewaunee and Manawa soils of association 1. This water-
way reduces the amount and velocity of runoff and the loss
of sediment that would contribute to the pollution of

U S GOVERNMENT PRINTING OFFICE 1974

For sale by the Superintendent of Documents, U § Government Printing Office
Washington, D.C, 20402



Contents

page  Descriptions of the soils—Continued Page
How this survey wasmade______________________ 2 ROSCOMMON SETIOS - e oo oo e oo 36
General soil map____________ _ . __________.__ 2 Rough broken land.____ ... 36
1. Kewaunee-Manawa association_._____.. 3 RUSE SeTIOS . v - — o oo 37
2. Oshkosh-Manawa association______________ 4 Sebews Series - - e 37
3. Shawano-Boyer-Sisson association_________ 4 Shawano Series_ _ - - - oo 38
4. Waymor-Hochheim association._________. 5 Shullsburg series, wet variant_ ... ... 39
5. Onaway-Solona association. ... _____.._____ 6 SiSSON SETIeS - o - - oo e 39
6. Oshkosh-Allendale-Tedrow association_____ 6 S0loNg SETIeS_ o o e 41
7. Tedrow-Roscommon association_._________ 7 Stony and rocky land ... 41
8. Namur-Summerville-Kolberg association____ 8 Summerville series. - - oo 41
9. Carbondale-Cathro-Marsh association_.____ 8 Summerville series, clayey subsoil variant______ 42
10. Shawano-Tedrow-Roscommon association__. 9 Tedrow Series_ . oo 42
Descriptions of the soils_________ .. ___ I 10 WaUSEON SerieS  _ - o oo 43
Allendale series_ _ - - oo ___ 10 Waymor Series. - - - o oo 43
Alluvial land_____ . A 12 Yahara series_. - oo 45
Angelica series__ ..o ______ A 12 Use and management of the soils_____._________ 46
Bellevue series_ ... __ 13 Management for crops and pasture..__________ 46
Bellevue series, mottled subsoil variant___._.____ 13 Management of soils for ecrops_ ... 46
Bonduel series_ _ .- 14 Management of soils for pasture_ ... 47
Borrow pits_ _ oo . 14 Capability grouping .- -~ 47
Boyer series_ - __ . 14 Predicted yields ... .. 55
Briggsvilleseries . - _ .- ___._________ . .. 15 Woodland and community planting_ - ____ . __ 57
Carbondale series_ _ _____ ... .. 16 Woodland groups. - - oo coooo e 58
Casco Serles. - . e 17 Selection of trees for woodland and ornamental
Cathro series_ ... ._____ S 18 planting_ - . 59
Dresden series_ oo 18 Shrub and vine planting guide________ .- ____ 59
Dresden series, mottled subsoil variant.___ ___ 19 Use of the soils for wildlife - __ - 66
Dumps. - [ 20 Wildlife suitability grouping of soils_ . ______. 66
Fabius serles_ - - .______ el 20 Habitat elements and soil suitability_ - - .____ 66
Fill land_ o 20 Use of the soils for recreation..__ ... .- 70
Gravel pits____ - 21 Engineering uses of the soils ... ___ ... 79
Hochheim series. - - - oo 21 Engineering classification systems___.______.. 79
Keowns Ser1es - - o oo oo 21 Engineering test data_.. ... - 79
Kewaunee series_ _ ..o oo 22 Engineering properties of soils_____.._______ 80
Kibbie series. . - - 25 Engineering interpretations for town and
Kolberg series. . _ . .. __________ S 25 country planning._ . ___ - 109
Lamartine series_ _ ___ . _ . _ - 26 Engineering interpretations for farm uses_ - 110
Manawa series_ .- . oo . S 97 Formation and classification of the soils________. 110
Manistee Series_ _ - - oo 27 Factors of soil formation. .. ___ ... 110
Markey series_ ... __________ . 29 Classification of the soils__ __ .- 111
Marsh_ - 29 Basic changes that affect soils_ . ... ... 113
Menominee Series._ - - - - oo 29 General nature of the county__________________. 114
Namur Series_ - - - oo 30 History of Brown County. . o -—--- 114
Namur series, wet variant_______________.____ 30 Physiography and drainage - ... ----- 114
Ogden series. . - 31 Water supply - oo 115
Onaway series. oo 31 Climate of Brown County_..._ . oo 115
Oshkosh series_ ___ .. 33 Farming_ o 116
Pella series_ _ . e 35 Trends in land use_ - - oo 117
Poygan series_.__ . _____ . 35 Literature cited_ - ______ .- 117
QuUAaTTieS_ - - o 36 Glossary oo 117
Rodman series._ - - oo 36 Guide to mapping units___.___________ Following 119
I

Issued June 1974






SOIL SURVEY OF BROWN COUNTY, WISCONSIN

BY ERNEST G. LINK ASSISTED BY CHARLES F. LEONARD, HOWARD E. LORENZ, WAYNE D. BARNDT, AND STEVEN L.
ELMER, SOIL CONSERVATION SERVICE

FIELDWORK BY ERNEST G. LINK, CHARLES F. LEONARD, HOWARD E. LORENZ, WAYNE D. BARNDT, STEVEN L. ELMER,
ROBERT A. PATZER, RICHARD HIGGINS, BUREL S. BUTMAN, AND OTHERS, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE
WISCONSIN AGRICULTURAL EXPERIMENT STATION

ROWN COUNTY is on the south end of Green
Bay in the northeastern part of Wisconsin (fig. 1).
It is bordered by Kewaunee County on the east, by Mani-
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Figure 1.—Location of Brown County in Wisconsin.

towoc and Calumet Counties on the south, by Outagamie
and Shawano Counties on the west, and by Oconto County
on the north. The total land area is 336,000 acres.

Green Bay, located at the mouth of the Fox River on
Green Bay, is the largest city in the county. The popula-
tion was 89,300 in 1970. In the metropolitan area are the
city of De Perre, village of Howard, and urbanized parts
of the towns of Allouez, Ashwaubenon, Bellevue, Hobart,
and Scott. Other cities in the county are Denmark, Pulaski,
and Wrightstown, each with a population of less than
3,000.

Manufactured products provide more income to the
county than other products. Papermaking and other
related industries are the dominant types of manufactur-
ing. The Port of Green Bay ranks second in the State
in tonnage of freight handled.

Dairy farming is the main source of farm income. In
1970 about 75 percent of the county was in farms. This
figure is rapidly diminishing because of residential and
industrial development. Common farm crops are alfalfa,
oats, and corn.

The topography of Brown County is modified by glaci-
ation and is influenced, to a large extent, by underlying
bedrock. Gently sloping topography is dominant. The
Niagara escarpment 1s the most conspicuous topographic
feature in the county. It extends in an almost continuous
line from the northeastern corner of the county to the
southwestern corner. The Fox River, a few miles to the
west, is about parallel with the escarpment. An area of
steep hills and kettles is in the southeastern corner of the
county.

Most of the soils of the county formed in glacial till
and lake sediment that are high in content of clay. The
characteristic subsoil and substratum are reddish-brown,
slowly permeable clay loam to clay. These soils have
slight to moderate limitations for farming. Wetness and
maintenance of tilth are the greatest management con-
cerns. Slow permeability and unfavorable shrink-swell
potential impose moderate to severe limitations for many
uses related to residential and industrial development, in-
cluding construction of highways and locating and con-
structing disposal fields for septic tanks.

Other soils of Brown County formed in loamy or sandy
glacial till, outwash sand and gravel, and lacustrine sedi-
ment. The moderate to rapid permeability and friable
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2 SOIL SURVEY

consistence of these soils provide, for the most part,
slight to moderate limitations for farming and shght to
moderate limitations for most uses in residential and
industrial development.

How This Survey Was Made

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

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in counties nearby and in places more distant. They clas-
sified and named the solls according to nationwide, uni-
form 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 soill series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Kewaunee and
Oshkosh. for example, are the names of two soil series.
All the soils in the United States having the same series
name are essentially alike in those characteristics that
affect their behavior in the undisturbed landscape.

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

After a guide for classifying and naming the soils had
been worked out. the soil scientists drew the boundaries
of the individual soils on aerial photographs. These
photographs show woodlands, buildings, field borders,
trees, and other details that help in drawing boundaries
accurately. The soil map in the back of this publication
was prepared from the aerial photographs.

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

A soil complex consists of areas of two or more soils, so
intermingled or so small in size that they cannot be
shown separately on the soil map. Kach area of a com-
plex contains some of each of the two or more dominant
soils, and the pattern and relative proportions are about
the same in all areas. The name of a soil complex consists
of the names of the dominant soils, joined by a hyphen.
An example is Kewaunee-Sisson complex, 15 to 30 per-
cent slopes, eroded. In most survey areas there are places
where the soil material is so rocky, so shallow, or so
severely eroded that it cannot be classified by soil series.
These places are shown on the soil map and are described
in the survey, but they are called land types and are
given descriptive names. Alluvial land is a land type in
Brown County.

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

But only part of a soil survey is done when the soils
have been named. described, and delineated on the map,
and the laboratory data and yield data have been as-
sembled. The mass of detailed information then needs to
be organized in such a way as to be readily useful to
different groups of users, among them farmers, managers
of woodland and rangeland, and engineers.

On the basis of yield and practice tables and other
data, the soil scientists set up trial groups. They test these
groups by further study and bv consultation with farm-
ers, agronomists. engineers, and others, then adjust the
groups according to the results of their studies and con-
sultation. Thus, the groups that are finally evolved re-
flect up-to-date knowledge of the soils and their behavior
under present methods of use and management.

General Soil Map

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

A map showing soil associations is useful to people
who want a general idea of the soils in a county, who
want to compare different parts of a county, or who want
to know the location of large tracts that are suitable for
a certain kind of land use. Such a map is a useful general
guide in managing a watershed, a wooded tract, or a
wildlife area, or in planning engineering works, recrea-
tional facilities, and community developments. It is not
a suitable map for planning the management of a farm
or field, or for selecting the exact location of a road,
building, or similar structure, because the soils in any
one association ordinarily differ in slope, depth, stoni-
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ness, drainage, and other characteristics that affect their
management.

The 10 associations in Brown County are discussed in
the following pages.

1. Kewaunee-Manawa Association

Deep, well-drained to somewhat poorly drained, nearly
level to steep soils that have a dominantly clayey subsoil;
on glacial till plains and ridges

This association consists of gently sloping to steep
soils on glacial till plains and ridges, and of nearly level
or very gently sloping soils in depressions and drainage-
ways (fig. 2). It occupies about 39 percent of the county.

Kewaunee soils make up about 62 percent of this as-
sociation, and Manawa soils, about 15 percent. Minor
soils make up the remaining 23 percent.

The Kewaunce soils are well drained and moderately
well drained. They are gently sloping to moderately steep
and are on glacial till plains and ridges and along drain-
ageways. Their surface layer is sandy loam or silt loam
about 8 inches thick, and the subsoil is reddish-brown
silty clay loam and silty clay about 19 inches thick. The
substratum is reddish-brown heavy clay loam or silty
clay.

The Manawa soils are somewhat poorly drained. They
are nearly level or very gently sloping and are in depres-
sions and in drainageways of the glacial till plain. The

Manawa soils in drainageways generally are very gently
sloping. They have a surface layer of sandy loam or silty
clay loam about 8 inches thick. The subsoil is about 22
inches thick and is reddish-brown clay loam, and silty
clay loam or silty clay mottled with yellowish red, gray,
and dark gray. The substratum is reddish-brown heavy
clay loam or silty clay mottled with strong brown.

Minor soils in this association are Poygan soils in
ponded depressions, Bellevue soils on flood plains, and
Kolberg soils in the vicinity of the Niagara escarpment.
The Kolberg soils are underlain by limestone bedrock at
a depth of less than 40 inches.

The soils throughout most of this association are culti-
vated and are suited to all the crops commonly grown in
the county. Commonly grown crops are oats, corn, and
alfalfa and bromegrass for hay. Uncultivated areas are
in pasture or are wooded. Controlling erosion on the
Kewaunce soils and providing drainage on the Manawa
soils ave important management concerns. Maintaining
soil tilth and fertility are management concerns for both
the Kewaunee and Manawa soils.

The clayey subsoil and substratum are severe limita-
tions to use of these soils for home sites or other nonfarm
purposes. If the soils are used as a site for a septic tank
filter field, overflow is likely to occur because of the slow
permeability of the soil material. The high shrink-swell
potential affects excavation and stability where a founda-
tion is to be constructed.

Figure 2—Parent material and typical pattern of soils of association 1.
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2. Oshkosh-Manawa Association

Deep, well-drained to somewhat poorly drained. nearly
level to steep soils that have a dominantly clayey subsoil;
on glacial lake plains dissected by mnarrow V-shaped
valleys

This association consists of soils of glacial lake plains in
basins and slack water areas associated with moraines
(fig. 3). It occupies about 16 percent of the county.

Oshkosh soils make up about 60 percent of this as-
sociation; Manawa soils, 9 percent; and minor soils, the
remaining 31 percent.

Oshkosh soils are nearly level to steep, and they are
well drained to moderately well drained. They have a
surface layer of silt loam, sandy loam, or silty clay loam
about 7 inches thick. The subsoil is dark reddish-gray
and reddish-brown silty clay about 22 inches thick, and
the substratum is reddish-brown silty clay.

Manawa soils are mostly nearly level, and they are
somewhat poorly drained. They are in depressions and
drainageways. These soils have a surface layer of sandy
loam or silty clay loam about 8 inches thick. The subsoil
is reddish-brown clay loam and silty clay loam or silty
clay about 22 inches thick. It is mottled yellowish red,
gray, and dark gray. The substratum is reddish-brown
heavy clay loam or silty clay. It has strong-brown
mottles.

Minor soils in this association are Poygan, in ponded
depressions, and small areas of Briggsville, Bellevue,
Manistee, and Allendale soils on lake plains and bottom
land throughout the association.

The soils throughout most of this asociation are culti-
vated and are suited to all the crops commonly grown in
the county. Common crops are oats, corn, alfalfa, and
bromegrass for hay. Uncultivated areas are in pasture or
are wooded. Controlling erosion on the Oshkosh soils and
providing drainage on the Manawa soils are primary
concerns in management. Maintaining good soil tilth
and fertility is also necessary for the satisfactory growth
of plants.

The clayey subsoil and substratum of soils in this as-
sociation severely limit their use for homesites and other
nonfarm purposes. The slow permeability of the soils
hinders the operation of septic tank filter fields, and
shrink-swell potential affects the use of the soils for ex-
cavation where a foundation is to be constructed.

3. Shawano-Boyer-Sisson Association

Deep, excessively drained and well-drained, nearly level
to steep soils that have a sandy and loamy subsoil; on
outwash plains and ridges and glacial lake plains

This association consists of nearly level soils on glacial
lake plains and outwash plains and of gently sloping to
steep soils on outwash ridges (fig. 4). It occupies about
13 percent of the county.

Shawano soils make up about 10 percent of the as-
sociation ; Boyer soils, 8 percent; Sisson soils, 6 percent;
and minor soils, the remaining 76 percent.

Shawano soils are excessively drained. They are on
outwash plains and ridges. These soils have a surface

Figure 3.—Parent material and typical pattern of soils of association 2.
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Figure 4—Parent material and typical pattern of soils of associations 3 and 7.

layer of loamy fine sand or fine sand about 10 inches
thick. The subsoil and substratum are fine and medium
sand.

Boyer soils are well drained. They are on outwash
plains and ridges. These soils have a surface layer of
loamy fine sand about 6 inches thick and a fine sand sub-
surface layer about 12 inches thick. The subsoil is sandy
loam to light sandy clay loam about 17 inches thick. The

substratum typically is fine and medium sand that con- -

tains stratified gravel and coarse sand in places.

Sissons soils are on glacial lake plains. They have a
surface layer of fine sandy loam or silt loam about 8
inches thick. The subsoil is silt loam and light silty clay
loam about 17 inches thick, and the substratum is strati-
fied silt and very fine sand.

Minor soils in this association are of the Briggsville,
Kibbie, Keowns, Manistee, and Wauseon series. They
occur without pattern throughout the association. Other
small areas are occupied by the same kind of soils as those
in adjoining soil associations. These small areas are un-
evenly distributed, and it is difficult to separate them
into the proper association.

Sissons soils are well suited to crops and are often
used for green beans, peas, sweet corn, and other speci-
ality crops. Use of the soils in the association varies
greatly. Some areas are used as woodland, some are
farmed, and others are used intensively for residential
and industrial development.

4. Waymor-Hochheim Association

Deep, well-drained, nearly level to moderately steep soils
that have a loamy subsoil; on glacial till plains and
ridges

This association consists of nearly level to moderately
steep soils of glacial till plains and ridges. It occupies
about 12 percent of the county.

Waymor soils make up about 60 percent of the as-
sociation and Hochheim soils about 8 percent. The re-
maining 32 percent is minor soils.

Waymor soils have a silt loam or sandy loam surface
layer about 9 inches thick and a silt loam or sandy loam
subsurface layer about 4 inches thick. The subsoil is
mainly reddish-brown silty clay loam and clay loam
about 21 inches thick. The substratum is brown loam.

Hochheim soils have a loam surface layer about 7
inches thick. The subsoil is yellowish-red and brown
clay loam, sandy clay loam, and loam about 12 inches
thick. The substratum is very pale brown sandy loam.

Among the minor soils in this association are the
Manawa and Poygan soils, which are scattered through-
out the association; Lamartine and Pella soils, in drain-
ageways and depressions in the southeastern part of the
association; and Sisson and Kibbie soils that are com-
monly associated with Hoccheim soils in the northeastern
part of the association but also are in drainageways and
narrow depressions.
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Most of this association is used for dairy farming. The
soils arve well suited to all the crops commonlv grown in
the county. Common crops are oats, corn, alfalfa, and
bromegrass for hay. The soils that are not cultivated are
generally those that are somewhat poorly drained or
poorly drained. They are wooded or in permanent pas-
ture. Controlling erosion and maintaining fertility are
the main concerns in managing cultivated areas.

Soils of this assoclation are well suited to residential
and industrial developments. Some small areas are used
for peas, green beans, and other special crops.

5. Onaway-Solona Association

Deep, well-drained and somewhat poorly drained, nearly
level to moderately steep soils that have o loamy subsoil;
on glacial till plains

This association consists of nearly level to moderately
steep soils on glacial till plains (fig. 5). It occupies about
6 percent of the county.

Onaway soils make up about 55 percent of this associa-
tion; Solona soils, 29 percent; and minor soils, the re-
maining 16 percent.

Onaway soils are nearly level to moderately steep and
are well drained. They have a surface layer of loam or
sandy loam about 6 inches thick. The subsoil is brown to
dark-brown fine sandy loam in the upper part and red-
dish-brown clay loam in the lower part. It is about 21
inches thick. The substratum is mainly reddish-brown
loam.

Sl 2
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Solona soils are nearly level to gently sloping and are
somewhat poorly drained. These soils are in depressions
and drainageways. They have a surface layer of loam or
sandy loam about 9 inches thick over a loam or sandy
loam subsurface layer about 6 inches thick. The subsoil
is about 11 inches thick and is brown and reddish-brown
loam and clay loam with strong-brown and light brown-
ish-gray mottles. The substratum is reddish-brown loam
with yellowish-red and light brownish-gray mottles.

Minor soils in this association are the Angelica soils in
ponded depressions, and soils of the Menominee, Shaw-
ano, Manistee, and Sisson series, which occur throughout
the association but primarily next to soils in adjacent
associations.

Most of this association is cultivated and is used for
general farming. Common crops are oats, corn. and al-
falfa and bromegrass for hay. Uncultivated areas are in
pasture or are wooded. If crops are to grow well, protec-
tion from runoff and crosion is needed on the steeper
soils, and artificial drainage is needed on the wet soils.

6. Oshkosh-Allendale-Tedrow Association

Deep, well-drained to somewhat poorly drained, nearly
level to steep soils that have a clayey and sandy subsoil;
on glacial lake plains dissected by narrow V-shaped
valleys

This association consists of soils of glacial lake plains
in basins that have been influenced in places by recent

Figure 5—Parent material and typical pattern of soils of asseciation 5.
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flooding and overflow (fig. 6). It occupies about 4 per-
cent of the county.

Oshkosh soils make up about 30 percent of this as-
sociation; Allendale soils, about 9 percent; Tedrow soils,
about 8 percent; and minor soils, the remaining 53 per-
cent.

Oshkosh soils are nearly level to steep and are well
drained and moderately well drained. They have a sur-
face layer of sandy loam, silt loam, or silty clay loam
about 7 inches thick. The subsoil is dark reddish-gray and
reddish-brown silty clay about 22 inches thick, and the
substratum 1is silty clay.

Allendale and Tedrow soils are nearly level or very
gently sloping and are somewhat poorly drained. Allen-
dale soils have a surface layer of fine sandy loam to
loamy fine sand about 8 inches thick and a subsurface
layer of mottled fine sand about 7 inches thick. The sub-
soil is mottled, dark-brown to brown fine sand and loamy
fine sand in the upper part and mottled, reddish-brown
silty clay in the lower part. It is about 25 inches thick.
The substratum is reddish-brown silty clay. The Tedrow
soils have a surface layver of loamy fine sand about 7
inches thick. The subsoll and substratum are fine sand.

Minor soils in this association are of the Manawa,
Poygan, Manistee, Wauseon, Sisson, Kibbie, and Belle-
vue series. They occur in a scattered pattern throughout
the association.

Some acreage of this association is wooded; some is
used for peas, beans, cabbage. and other specialty crops;

and some is used for general farming. Farm crops com-
monly grown are oats, corn, and alfalfa and bromegrass
for hay. Other areas of this association are now used for
residential and industrial development.

7. Tedrow-Roscommon Association

Deep, somewhat poorly drained and poorly drained, near-
ly level soils that have a sandy subsoil; on glacial lakes
and outwash plains.

This association consists of nearly level soils and soils
in depressions on old glacial lake and outwash plains
(fig. 4). It occupies about 3 percent of the county.

Tedrow soils make up about 50 percent of this as-
sociation ; Roscommon soils, 16 percent; and minor soils,
the remaining 34 percent.

Tedrow and Roscommon soils formed in deep sands.
They commonly have a surface layer of loamy fine sand.
The Tedrow soils are somewhat poorly drained, and the
water table is near the surface during wet periods. The
Roscommon soils are poorly drained, and the water table
is near the surface during much of the year. In places the
?oscommon soils have a thin layer of muck on the sur-
ace.

Minor soils in the association are of the Shawano,
Yahara, Keowns, Manistee, and Allendale series. These
occur without pattern throughout the association.

The soils in this association are low in natural fertility
and commonly are poorly suited to crops. Drainage is

Figure 6.—Parent material and typical pattern of soils of association 6.
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necessary, but in many places it is difficult to obtain
good outlets. Much of this association is used for pasture
or for low-quality woodlots.

The soils generally have severe limitations for home-
sites. The high water table restricts the operation of
sewage disposal systems, and at times sewage eflluent
contaminates shallow wells. This association is suitable
for wildlife habitat and for hunting and other outdoor
recreation.

8. Namur-Summerville-Kolberg Association

Very shallow to moderately deep, nearly level to mod-
erately steep soils that have a loamy and clayey subsoil;
underlain by limestone bedrock; on glacial till plains

Bedrock has a strong influence on topography in this
association (fig. 7). Most soils are nearly level to sloping.
The association occupies about 3 percent of the county.

Namur soils make up about 30 percent of this associa-
tion; Summerville soils, 20 percent; Kolberg soils, 11
percent; and minor soils, the remaining 39 percent.

Namur soils are nearly level to moderately steep. They
are mostly well drained; but in places in depressions and
areas of nearly level soils, they are poorly drained. The
soils are only 5 to 12 inches deep over limestone bedrock,
and in most places they are less than 7 inches deep. The
surface layer is silt loam.

Summerville soils are nearly level to moderately steep
and are well drained. They are 10 to 20 inches deep over

bedrock. The surface layer is loam or silt loam about 7
inches thick, and the subsoil is brown to dark reddish-
brown loam to heavy clay loam. Limestone bedrock is
immediately below the subsoil.

The Kolberg soils are nearly level to sloping and are
well drained. They are underlain by bedrock at a depth
of 20 to 40 inches. The surface layer is silt loam about 7
inches thick, and the subsurface layer is silt loam about
6 inches thick. The upper part of the subsoil is a mixture
of brown to dark-brown silt loam and reddish-brown
silty clay loam. The lower part is reddish-brown, dark
reddish-brown, and yellowish-red silty clay and silty clay
loam.

Minor soils in this association are of the Bonduel and
Ruse series. They are in depressions and along drainage-
ways.

Most of this association is wooded or in permanent
pasture. The deeper Kolberg soils are cultivated. Con-
trolling erosion and maintaining good tilth are the main
concerns in managing the cultivated areas.

9. Carbondale-Cathro-Marsh Association

Very poorly drained, mearly level organic soils and
marshes

This association consists of low-lying soils on plains
and in depressions. It occuples about 2 percent of the
county.

Figure 7—Parent material and typical pattern of soils of association 8.



BROWN COUNTY, WISCONSIN 9

Carbondale soils make up about 52 percent of this as-
sociation; Cathro soils, 24 percent; Marsh, 18 percent;
and minor soils, the remaining 6 percent.

Carbondale soils are organic, and the organic material
extends to a depth of more than 51 inches. Cathro soils
are shallower than Carbondale soils and consist of 16 to
492 inches of organic material underlain by loamy mineral
material. Marsh consists of low-lying areas that are
periodically flooded and covered mainly with grasses and
sedges.

Area of soils of the Markey series are in low-lying
areas along Green Bay.

Drained organic soils in this association are moderately
well suited to crops. In addition to drainage, however,
controls are needed for maintaining the level of the water
table so that the hazards of soil blowing and consolidation
will be reduced. Most of these soils arc in water-tolerant
grasses, shrubs, and trees. The use of the soils for grow-
g trees or as residential and recreational areas 1s se-
verely limited.

10. Shawano-Tedrow-Roscommon Association

Deep, excessively drained to poorly drained, nearly level
to steep soils that have o sandy subsoil; on glacial lake
and outwash plains end ridges

This association consists of soils on lake plains, outwash
plains, and stabilized dune ridges (fig. 8). These soils
formed in deep sands. The association occupies about 2
percent of the county.

Shawano soils make up 50 percent of this association;
Tedrow soils, 12 percent; Roscommon soils, 13 percent;
and minor soils, the remaining 25 percent.

Shawano soils are excessively drained and are sloping
to steep. They are on sandy dune ridges. These soils have
a surface layer of loamy fine sand or fine sand. Tedrow
soils are nearly level and are somewhat poorly drained.
They have a surface layer of loamy fine sand.

Roscommon soils are nearly level and are in depres-
sions. They are poorly drained. These soils have a thin
surface layer of loamy fine sand. In some areas of Ros-
common soils, a thin layer of muck is on the surface.

Minor soils in this association are soils of the Keown,
Yahara, Poygan, Allendale, and Markey series and areas
of Marsh. Most of the minor soils occur near adjoining
associations.

The sotls of this association generally are poorly suited
to farning. If cultivated they are subject to soil blowing.
Tn much of the acreage formerly used for crops, the soils
have been so damaged by soil blowing that the areas have
been abandoned.

These soils are better suited to trees than to crops or
pasture. Cleared arcas have been planted in conifers,
mainly red pine, which grow well on these soils and help
to control erosion.

Soils in this association are among the best in the
county for recreation and community development. Sites
for houses and other structures generally are good.
Wooded areas provide aesthetic value and wildlife habi-

tats.

Figure 8.—Parent material and typical pattern of soils of association 10.
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Descriptions of the Soils

This section describes the soil series and mapping units
in Brown County. Fach soil series is described in con-
siderable 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. detailed and in technical terms, is for scientists,
engineers, and others who need to make thorough and
precise studies of soils. Unless it is otherwise stated. the
colors and consistence given in the descriptions are those
of a moist soil.

As mentioned in the section “How This Survey Was

Made.” not all mapping units are members of a soil
seyies. Alluvial land, for example, does not belong to a
soll series. but nevertheless, it is listed in alphabetic order
along with the soil series.
_ Following the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map. Listed at the end of each de-
scription of a mapping unit is the capability unit, wood-
land group, shrub and vine group, and wildlife group in
which the mapping unit has been placed. The page for
the description of each capability unit or other inter-
pretative group can be found by referring to the “Guide
to Mapping Units” at the back of this survey.

The acreage and proportionate extent of each mapping
unit are shown in table 1. Many of the terms used in de-
seribing soils can be found in the Glossarvy at the end
of this survey, and more detailed information about the
terminology and methods of soil mapping can be ob-
tained from the Soil Survey Manual (7).

A given soil series in this county may be identified by
a different name in a recently published soil survev of an
adjacent county. Such differences in name result from
changes in the concepts of soil classification that have
occurred since publication. The characteristics of the soil
series described in this county are considered to be within
the range defined for that series. In those instances where
a soil series has one or more features outside the defined
range, the differences are explained.

Allendale Series

The Allendale series consists of deep, somewhat poorly
drained soils on lacustrine plains. These soils formed in
sand and in the underlving clayvev lacustrine sediment or
glacial till. Slopes range from 0 to 3 percent.

In a representative profile the surface laver is dark
grayish-brown loamy fine sand about 8 inches thick. The
subsurface layer, about 7 inches thick. is reddish-vellow
and strong-brown fine sand mottled with vellowish red

* Italic numbers in parentheses refer to Literature Cited, p 117

and light brownish gray. The subsoil is about 25 inches
thick. It is dark-brown to brown fine sand mottled with
reddish vellow in the upper part, brown loamy fine sand
mottled with reddish yellow and gray in the middle part,
and reddish-brown silty clay mottled with strong brown
and reddish yellow in the lower part. The substratum 1s
reddish-brown silty clay that extends to a depth of 60
inches. )

Allendale soils have medium available water capacity.
The sandy part of the profile is rapidly permeable, and
the clayey lower part and the substratum is slowly per-
meable. In wet seasons water remains above the slowly
permeable substratum. Reaction is neutral to moderately
alkaline.

Representative profile of Allendale loamy fine sand, 0
to 3 percent slopes, in a hayfield (SW1,NW1, sec. 10,
T. 24 N., R. 20 E., 410 feet west and 165 feet south of
highway railroad crossing) :

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loamy
fine sand: weak, fine, subangular blocky structure;
very friable; many roots, neutral; clear, wavy
boundary

A21—8 to 12 inclies, reddish-yellow (75YR 6/6) fine sand;
common. fine, famnt, vellowish-red (5YR 5/6) and
common, fine, prominent light, brownish-gray (10YR
6/2) mottles; weak, fine, subangular blocky struc-
ture; very friable; common roots, neutral; clear,
wavy boundary

A22—12 to 15 inches, strong-brown (7.5YR 5/6) fine sand;
common, fine, faint, vellowish-red (5YR 5/6) mottles
and few, fine, promnent, light brownish-gray (10YR
6/2) mottles; loose, neutral; clear, wavy boundary.

B2ir—15 to 21 inches, dark-brown to brown (75YR 4/4) fine
sand ; few. fine, distinet, reddish-yellow (75YR 6/8)
mottles ; weak, medium. subangular blocky structure;
very friable; neutral; clear, wavy boundary

1&IIB’1—21 to 26 inches, brown (7.5YR 5/4) loamy fine
sand; few, fine, prominent, reddish-vellow (7.5YR
6/8) and common, fine, prominent, grav (N 5/0)
mottles; weak, medium, subangular blocky structure;
friable ; neutral, abrupt, wavy boundary

IIB'2t—26 to 36 inches, reddish-brown (5YR 5/4) silty clay;
few, fine, distinet, strong-brown (75YR 5/6) mottles;
moderate., medium, subangular blocky structure;
firm, grav (N 5/0) coatings along root chanmnels;
thin patchy eclay films; mildly atkaline; gradual,
wavy boundary

IIB’3t—36 to 40 inches. reddish-brown (5YR 4/4) silty clay;
few, fine and medium, distinet, strong-brown (75YR
5/6) and few. fine, prominent, reddish-yellow (7 5YR
6/8) mottles, moderate. medium. subangular blocky
structure, firm: few, thin, patchy clay films; cal-
careous; clear, wavy boundary

IIC—10 to 60 inches, reddish-brown (5YR 4/4) silty clay;
weak, medium, subangular blocky structure; firm:;
caleareous

The Ap or Al horizon ranges from fine sandv loam to
loamy fine sand In cultivated areas the Ap horizon has a
hue of 10YR, a value of 3 to 5. and a chroma of 2 or 3
In undisturbed areas the Al horizon has a hue of 10YR, a
value of 8 or 4, and a chroma of 1 to 3 Below the Ap or Al
horizon, the texture of the sandy part of the solum is fine
sand or medium sand The sand extends to a depth between
18 and 36 inches The C horizon and the clayey part of the
B horizon are dominantly silty clav. but range to silty clay
loam or clav loam In places the C horizon contains thin
layers of loamy fine sand, fine sand, verv fine sand, or silt.

Allendale soils are commonly associated with Manistee
and Wauseon soils Thev form a drainage sequence with
well-draimmed Manistee and poorly drained Wauseon soils.

Allendale loamy fine sand, 0 to 3 percent slopes
(AdA).—This soil is on lacustrine plains. It has the profile
described as representative of the series.
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TasLE 1.—Approximate acreage and proportionate extent of the soils
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Soil Area Extent Soil Area Extent
Acres Percent Acres Percent
Allendale loamy fine sand, 0 to 3 percentslopes._| 3, 000 0 9 || Manistee fine sandy loam, 2 to 6 percentslopes_ _| 2, 450 .8
Allendale fine sandy loam, 0 to 3 percentslopes__| 1, 050 .3 | Markeymuck______ . ____________.._._ 1, 050 .3
Alluvialland_______________________________ 3,950 1.2 || Marsh_ . 2, 050 .6
Alluvial land, wet_ . .. ______________________ 3, 500 1.0 | Menominee loamy fine sand, 2 to 6 percent
Angelicasilttloam_ . ____ . _ _ ______ _______ 870 .2 SlOPeS.- _ - . 580 .2
Bellevue silt loam_________________ _________ 4, 600 1. 3 || Namur silt loam, 1 to 6 percent slopes__.______ 1, 800 .5
Bellevue silty clay loam, mottled subsoll Namur silt loam, 6 to 20 percent slopes_ __.___ 400 .1
variant-..____________ . __._____ 1, 550 .5 || Namur silt loam, wet variant_ _______________ 700 .2
Bonduel loam, 0 to 3 percent slopes_____._____ 750 24 Ogdenmuck ____ .. ... 1, 600 .5
Borrow pits. .. _________ ... 218 .1 || Onaway sandy loam, 2 to 6 percent slopes_____ 2, 000 .6
Boyerloamy fine sand, 2 to 6 percent slopes...___ 3, 200 1.0 || Onaway sandy loam, 6 to 12 percent slopes,
Boyer loamy fine sand, 6 to 12 percent slopes, eroded .. _ . _ . ____ 260 .1
eroded. _ . ___.__._ 810 .2 || Onaway loam, 0 to 2 percent slopes__________. 980 .3
Boyer loamy fine sand, 12 to 20 percent slopes, Onaway loam, 2 to 6 pereent slopes___________ 6, 400 1.9
eroded_ _ __________________.____.__..____. 348 . 1| Onaway loam, 12to 20 percent slopes, eroded___ 437 .1
Boyer loamy fine sand, 20 to 30 percent slopes___ 500 . 2 | Onaway-Solona complex, 2 to 6 percent slopes___| 2,150 .6
Briggsville silt loam, 2 to 6 percent slopes___ __ 1, 650 .5 || Oshkosh sandy loam, 0 to 2 percent slopes__ . ___ 225 .1
Carbondale muek____.____________________._. 5, 500 1 6 || Oshkosh sandy loam, 2 to 6 percent slopes.__ 437 .1
Casco loam, 2 to 6 percent slopes_.__ . _____.__ 1, 750 . 5 || Oshkosh silt loam, 0 to 2 pereent slopes_ ______ 9, 700 2.9
Casco loam, 6 to 12 percent slopes, eroded_.___ 466 .1 || Oshkosh silt loam, 2 to 6 percent slopes_ ._____ 20, 000 6.0
Casco-Rodman complex, 12 to 35 percent Oshkosh silt loam, 6 to 12 percent slopes, eroded. 970 3
slopes,eroded_ . ____________ ___ ______.___ 424 1 || Oshkosh silt loam, 12 to 20 percent slopes,
Cathromuek . _______________________.___.__ 1, 900 .6 eroded._ . __ __ . _____.__ 660 .2
Dresden sandy loam, 1 to 3 percent slopes_____ 310 1 |l Oshkosh silt loam, 20 to 30 percent slopes,
Dresden silt loam, 1 to 3 percent slopes____.__ 405 1 eroded_ _ _____ L ____.__._ 600 .2
Dresden sandy loam, mottled subsoil variant, 0 Oshkosh silt loam, loamy substratum, 2 to 6
to 2 percent slopes________________________ 181 1 percentslopes_ .. __________- 495 .1
Dresden silt loam, mottled subsoil variant, 1 to Oshkosh silty clay loam, 0 to 2 percent slopes____| 5, 700 1.7
3 pereent slopes_ _ ____________________.___._ 860 . 2 || Oshkosh silty clay loam, 2 to 6 percent slopes__[ 1, 950 .5
Dumps_ . 281 1 || Pella silt loam_ _ _ _ ___ _ .. 670 .2
Fabwssiltloam.____ ... ______.___.____ 800 .2 || Poygansilty elay loam______________________ 9, 100 2.7
Fillland. . ____ . __ 3, 850 12| Quarnes___ ___ i 270 21
Gravel pits_ _____ ... 880 3 || Roscommon loamy finesand_.____.___________ 4, 000 12
Hochheim loam, 2 to 6 percent slopes_________ 2, 900 .9 || Rough brokenland__________ __ _____________ 740 .2
Hochheim loam, 6 to 12 percent slopes, eroded.___ 491 1| Rusesiltloam.. ... ___ . __.__________ 760 2
Keownssilt loam___________________________ 3, 400 1 0| Sebewasiltloam_ . ____ _________________.___ 690 2
Kewaunee sandy loam, 2 to 6 percent slopes___| 1,050 3 || Shawano fine sand, rollng. .. ______________ 900 3
Kewaunee sandy loam, 6 to 12 percent slopes, Shawano fine sand, hilly_____________________ 1, 000 3
eroded_ . ___ . ___ . _._____ 191 .1 || Shawano loamy finc sand, 2 to 6 percent slopes__[ 8, 200 2.4
Kewaunee loam, gravelly substratum, 2 to 6 Shawano loamy fine sand, 6 to 12 percent slopes_{ 1, 250 .4
pereent slopes______ _ ___________ . __.____ 1, 850 . 6 || Shullsburg silt loam, wet variant, 2 to 6 percent
Kewaunee silt loam, 2 to 6 percent slopes______ 45, 200 13 4 slopes_ .. 123 O]
Kewaunee silt loam, 2 to 6 percent slopes, Sisson fine sandy loam, 2 to 6 percent slopes_____ 3, 000 .9
eroded_ - __ ____ ... 23, 000 6. 9 | Sisson fine sandy loam, 6 to 12 percent slopes,
Kewaunce silt loam, 6 to 12 percent slopes, eroded.. _ _ . __ ... 780 .2
eroded_ . _ el 13, 750 4.1 || Sisson fine sandy loam, 12 to 20 percent slopes,
Kewaunee silt loam, 12 to 20 percent slopes, eroded . _ ___ __ . ____ o _____ 342 .1
eroded. ____________________________.____ 2, 850 .9 || Sisson silt loam, 0 to 2 percent slopes____ .. ___ 620 .2
Kewaunee silt loam, 20 to 30 percent slopes, Sisson silt loam, 2 to 6 percent slopes___________ 2, 600 .8
eroded_ _ _______ . ________________ .. __._ 2, 000 6 || Solonasandy loam, 1 to 3 percent slopes________ 346 .1
Kewaunee soils, 6 to 12 percent slopes, severely Solona loam, 1 to 3 percent slopes_ _ ___________ 5, 000 t5
eroded__ . . . ________. 860 3| Stonyandrockyland . ___ _ _____________.._ 560 .2
Kewaunee soils, 12 to 20 percent slopes, Summerville loam, 1 to 6 percent slopes_ ... _____ 900 .3
severely eroded .. _______________ . ____.__ 960 . 3 || Summerwville loam, 6 to 20 percent slopes,
Kewaunce soils, 20 to 30 percent slopes, eroded. . _ o ________ 211 .1
severely eroded___ .. __ . ___ _______ 350 1 || Summerville silt loam, clayey subsoil variant,
Kewaunce-Manawa complex, 2 to 6 percent 1 to 6 percent slopes_._ .. ______.___ 1, 300 4
slopes_ 8, 600 2.5 || Tedrow loamy fine sand, 0 to 3 percent slopes____[ 9, 100 2.7
Kewaunce-Manawa complex, 2 to 6 percent Wauseon finesandy loam____________________ 1, 800 5
slopes, eroded___ ________ . _______.____ 780 .2 || Waymorsandy loam, 2to 6 percent slopes______ 445 .1
Kewaunee-Sisson complex, 15 to 30 pereent Waymor silt loam, 0 to 2 perecent slopes_ ________ 540 .2
slopes, eroded__ . __ . _________________.__._ 750 .2 || Waymor silt loam, 2 to 6 percent slopes.________ 16, 700 4.9
Kibbie silt loam, 1 to 3 percent slopes.___._____ 3, 450 1. 0 || Waymor silt loam, 6 Lo 12 percent slopes, eroded.| 6, 300 19
Kolberg silt loam, 1 to 8 percent slopes______ .. 930 .3 || Waymor silt loam, 12 to 20 percent slopes,
Kolberg silt loam, 6 to 12 percent slopes, eroded. _ . _____ . __________ 1, 000 .3
eroded____ . ____ . ___ . ______._. 193 .1 || Waymor-Casco-Sisson complex, 3 to 12 percent
Lamartine silt loam, 0 to 3 percent slopes_____ 3, 500 1.0 slopes_ 670 .2
Manawa sandy loam, 1 to 3 percent slopes_____ 540 2 || Waymor-Casco-Sisson complex, 12 to 25 per-
Manawa silty clay loam, 1to 3 percent slopes__ _| 25, 200 75 centslopes_._ . __ . ____.._.___ 386 -1
Manistee loamy fine sand, 2 to 6 percent Yahara fine sandy loam, 0 to 3 percent slopes_.._| 2, 000 .6
SlOpPeS_ o . 1, 400 4 || Yahara silt loam, 0 to 3 percent slopes__._______ 2, 000 .6
Manistee loamy fine sand, 6 to 14 percent
slopes, eroded__ .. __._______ .. __.._.___ 305 1 Total . - _ o 336, 000 100. 0

1 Less than 0.05 percent
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Included with this soil in mapping were small areas
of Allendale soils that have a surface layer of fine sandy
loam. Also included were a few areas of a Manistee soil
that has slopes of 4 percent.

Natural fertility and the content of organic matter are
low in this soil, and runoff is slow. The effective depth to
which roots can penetrate is 40 inches or more. Wetness
is the main limitation to use of this soil for crops. Sur-
face drains and tile drains help to remove excess water
where this soil is used for crops.

Drained areas of this soil are suited to most crops
commonly grown in the county. Undrained areas are used
mainly for permanent pasture or trees. Capability unit
IIIw—6; woodland group 7; shrub and vine group C;
wildlife group 5a.

Allendale fine sandy loam, 0 to 3 percent slopes
{AeA).—This soil is on lacustrine plains. The surface layer
is lighter colored and has a lower content of sand than
that in the profile described as representative of the
series.

Included with this soil in mapping were some areas
where the surface layer is loam or loamy fine sand. Also
included were areas of Wauseon soils.

Natural fertility and the content of organic matter are
low in this soil, and runoff is slow. The effective depth
to which roots can penetrate is 40 inches or more. Wet-
ness is the main limitation to use of this soil for crops.
Surface drains and tile drains help to remove excess
water where this soil is farmed.

Drained areas of this soil are suited to most of the
crops commonly grown in the county. Undrained areas
are used mainly for permanent pasture or trees. Capabil-
ity unit IITw-6; woodland group 7; shrub and vine
group C; wildlife group 5a.

Alluvial Land

Alluvial land (0 to 4 percent slopes) (Au) is a well-
drained to somewhat poorly drained land type on bottom
lands adjacent to well-defined. nondissected stream chan-
nels throughout the county. It consists of unconsolidated
alluvium that generally is stratified and varies widely in
texture. This land type is subject to frequent overflow,
but not so frequent as Alluvial land. wet.

This land type is better suited to trees or pasture than
to field crops. It can be used for field crops, however, if
it is protected from overflow. Capability unit IIw-11;
woodland group 1; shrub and vine group A; wildlife
group 7.

Alluvial land, wet (0 to 2 percent slopes) (Aw) is poorly
drained and very poorly drained mineral material that
is adjacent to stream channels. It is subject to frequent
flooding.

This land type is poorly suited to farming; but it can
be used for trees, for wildlife habitat, and for limited
grazing. Capability unit Vw-14; woodland group 9;
shrub and vine group C: wildlife group 5b.

Angelica Series

The Angelica series consists of deep, poorly drained
soils on glacial till plains, in depressions, and in drain-
ageways. These soils formed in loamy, calcareous glacial
till. Slopes are 0 to 2 percent.

In a representative profile the surface layer is very
dark brown silt loam about 8 inches thick. The subsoil,
which extends to a depth of about 27 inches, is grayish-
brown loam with strong-brown mottles in the upper part;
reddish-brown heavy loam with yvellowish-red, grayish-
brown, and brownish-yellow mottles in the middle part;
and reddish-brown loam with yellowish-red and light
brownish-gray mottles in the lower part. The substratum
is reddish-brown loam with yellowish-red mottles. It ex-
tends to a depth of 60 inches and contains many frag-
ments of limestone. ]

Angelica soils have high available water capacity and
moderate permeability. Reaction is slightly acid or neu-
tral.

Representative profile of Angelica silt loam in a cult1-
vated field (NE14,NW1/ sec. 32, T. 25 N., R. 19 E., 600
feet west of field entrance) :

Ap—O0 to 8 inches, very dark brown (10YR 2/2) silt loam;
common, fine, prominent, strong-brown (T5YR 5/6)
mottles; moderate. medium and fine, subangular
blocky structure; firm, many roots; neutral; clear,
irregular boundary

B21g—S8 to 13 inches, grayish-brown (10YR 5/2) loam ; many,
medium. prominent, strong-brown (75YR 5/6) mot-
tles; weak, medium, subangular blocky structure;
friable ;: many roots; neutral; clear, wavy boundary

B22t—13 to 20 inches. reddish-brown (5YR 4/4) heavy loam;
many, medium, prominent, yellowish-red (BYR 4/8)
and grayish-brown (10YR 5/2) and many. medium,
distinet, brownish-yellow (10YR 6/6) mottles; mod-
erate, medium and fine, subangular blocky structure;
firm, few roots; neutral, clear, wavy boundary.

B3—20 to 27 inches, reddish-brown (5YR 5/4 and 5YR 4/4)
loam, many, coarse, prominent, yellowish-red (5YR
5/8) and few, medium, distinet, light brownish-gray
(10YR 6/2) mottles; weak, medium, subangular
blocky structure; firm; common, coarse, prominent,
weathered limestone fragments of brownish yellow
(10YR 6/6) ; mildly alkaline; clear, wavy boundary.

C—27 to 60 inches, reddish-brown (5YR 5/4) loam; com-
mon, coarse, prominent yellowish-red (5YR 5/8)
mottles; massive; firm; calcareous.

The solum ranges from 15 to 30 inches in thickness, but
it is commonly between 20 and 28 inches In places in undis-
turbed areas black (10YR 2/1) organic matter up to 4 inches
thick is on the surface. The A horizon generally is loam or
silt loam. The B horizon has colors in hues of 5YR, 7.5YR, or
10YR; values of 4 to 6, and chromas of 2 to 6. The upper
part of the B horizon is silt loam in some places The reddish-
brown matrix colors in the B horizon reflect the color of the
material in which these soils formed The C horizon has hues
of 5YR or T5YR; values of 5 to 7, and chromas of 2 to 4.
In most places the C horizon is loam, but in places it is
gravellv loam or heavy sandy loam

Angelica soils are commonly associated with Menominee,
Solona. and Onaway soils They have a finer texture and are
wetter than the Menominee soils, and they are wetter than
the somewhat poorly drained Solona soils and the well-
drained Onaway soils

Angelica silt loam (0 to 2 percent slopes) {Ax).—This
soil is in drainageways and depressions in the glacial till
plains. In areas that have not been cultivated. the sur-
face layer is thinner and darker colored than the one in
the profile described as representative of the series. Some
areas have an accumulation of alluvium on the surface.

Tncluded with this soil in mapping were areas of
Solona soils that are better drained than this soil. Also
included were small areas of Angelica soils that have
slopes of 3 and 4 percent.

Natural fertility and the content of organic matter are
medium in this soil. Runoff is slow to very slow. The ef-
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fective depth to which roots can penetrate is 40 inches
or more.

Wetness is the main limitation to use of this soil for
crops. Dralnage is required for row crops. Corn and oats
grow well where drainage practices have been estab-
lished. Capability unit ITTw-1; woodland group 7; shrub
and vine group C; wildlife group 5b.

Bellevue Series

The Bellevue series consists of soils that are deep and
moderately well drained. These soils formed mainly in
reddish-brown alluvium. They are subject to stream over-
flow. Slopes range from 0 to 2 percent.

In a representative profile the surface layer is very
dark grayish-brown and very dark brown silt loam about
18 inches thick. The subsoil extends to a depth of about
36 inches. The upper part is dark reddish-brown heavy
silt loam with yellowish-red mottles. The middle part is
dark reddish-brown loam with yellowish-red mottles, and
the lower part is reddish-brown fine sandy loam with
yellowish-red mottles. The substratum, to a depth of
about 46 inches, is reddish-brown loam with yellowish-
red mottles. Below this, to a depth of 60 inches, it is
reddish-brown silty clay loam with yellowish-red and
grayish-brown mottles.

Bellevue soils have a high available water capacity
and moderately slow permeability. Reaction is neutral to
moderately alkaline.

Representative profile of Bellevue silt loam in a pasture
(T. 23 N, R. 20 E., Public Claim 38, about 2 miles south-
east of De Pere on County Highway X, and 330 feet east
of the highway at the East River bridge) :

A11—0 to 13 inches, very dark grayish-brown (10YR 3/2)
silt loam, dark brown (10YR 3/3) crushed; mod-
erate, medium and fine, subangular blocky structure;
friable; common roots; some reddish-brown (5YR
4/4) worm casts; moderately alkaline; clear, wavy
boundary.

A12—13 to 18 1inches, very dark grayish-brown (10YR 3/2)
to very dark brown (10YR 2/2) silt loam, very dark
grayish brown (10YR 38/2) crushed; moderate, medi-
um, angular blocky structure parting to strong, fine,
angular and subangular blocky, firm; few roots;
many reddish-brown (5YR 4/4) worm casts; mildly
alkaline; clear, wavy boundary.

B1—18 to 22 inches, dark reddish-brown (5YR 3/4) heavy
silt loam, reddish brown (5YR 4/4) crushed; few,
fine, prominent, yellowish-red (5YR 4/8) mottles;
moderate, medium, subangular blocky structure part-
ing to moderate, fine, angular blocky:; firm; few
roots: many reddish-brown (5YR 4/4) worm casts;
vesicular; some organic stains on vertical faces;
mildly alkaline; clear, wavy boundary

B2—22 to 28 inches, dark reddish-brown (5YR 3/4) loam,
reddish brown (5YR 4/4) crushed; common, fine,
prominent, yellowish-red (5YR 4/8) mottles; mod-
erate tc strong. medium and fine, angular and sub-
angular blocky structure; firm ; vesicular, few roots;
neutral ; clear, wavy boundary.

B3—28 to 36 inches, reddish-brown (5YR 4/4) fine sandy
loam; common, medium, prominent, yellowish-red
(YR 5/8) mottles; weak to moderate, medium,
angular and subangular blocky structure, friable;
neutral; clear, wavy boundary

C1—36 to 46 inches, reddish-brown (5YR 4/4) loam; many,

medium, prominent, yellowish-red (5YR 5/8) mot-

tles; weak, medium, subangular blocky structure;
friable; slightly alkaline; clear. wavy boundary.

to 60 inches. reddish-brown (5YR 4/4) silty clay

loam ; many, medium, prominent, yellowish-red (5YR

C2—46

5/8) mottles throughout and common, medium, dis-
tinet, grayish-brown (10YR 5/2) mottles at a depth
of 56 inches; massive; moderately alkaline.

The solum ranges from 24 to 40 inches in thickness, but it
is dominantly between 30 and 40 inches The A horizon has
colors in hues of 75YR or 10YR, values of 2 or 3, and
chromas of 2 to 4 Mottleg are absent in places Layers of
sand, 1 to 4 inches thick, occur at various depths, but gen-
erally are below a depth of 26 inches Thin patchy clay films
and thin layers of gravel or mollusk shells are present in

places
Bellevue soils are commonly associated with the mottled

subsoil variants of the Bellevue series They have better
dramage than these soils.

Bellevue silt loam (0 to 2 percent slopes) (Bc)—This
soil is on flood plains.

Included with this soil in mapping were small areas of
mottled subsoil variants of the Bellevue series and small
areas of Alluvial land and Alluvial land, wet. Also in-
cluded in some places were areas of a Bellevue soil that
has a surface layer of silty clay loam.

Natural fertility and the content of organic matter are
medium. The effective depth to which roots can penetrate
is 40 inches or more. Runoff is slow. Overflow during
spring runoff or following heavy rainfall is the main
hazard to crops.

Where protected from overflow, this soil is well suited
to all the crops commonly grown in the county. It is used
mainly for permanent pasture. Capability unit TTw-11;
woodland group 9; shrub and vine group A; wildlife
group 7.

Bellevue Series, Mottled Subsoil Variant

The mottled subsoil variants of the Bellevue series are
deep, somewhat poorly drained soils that are subject to
stream overflow. They formed mainly in reddish-brown
alluvium. Slopes range from 0 to 2 percent.

In a representative profile the surface layer is very dark
grayish-brown silty clay loam about 12 inches thick. The
subsoil extends to a depth of about 27 inches. It is dark
reddish-brown heavy silty clay loam and has dark-gray
and reddish-brown mottles. The substratum, to a depth
of about 45 inches, 1s reddish-brown silty clay loam with
dark-gray and yellowish-red mottles. Below this, to a
depth of 60 inches, it is reddish-brown sandy clay loam
with dark-gray and yellowish-red mottles.

These soils have a high available water capacity and
moderately slow permeability. The content of organic
matter is high. Reaction is neutral to moderately alka-
line.

Representative profile of Bellevue silty clay loam,
mottled subsoil variant, in a cultivated area (NW14NE,
sec. 35, T. 22 N., R. 19 E.) :

A1—0 to 12 inches, very dark grayish-brown (10YR 3/2)
silty clay loam; moderate, fine, subangular blocky
structure: firm; many roots; mildly alkaline;
gradual, irregular boundary.

B—12 to 27 inches, dark reddish-brown (5YR 3/3) heavy
silty eclay loam:; common, fine, distinet, dark-gray
(YR 4/1) and common, fine, faint, reddish-brown

(B5YR 4/4) mottles; moderate, medium, angular
blocky structure; firm ; mildly alkaline: clear, wavy
boundary

C1—27 to 38 inches, reddish-brown (5YR 4/3) heavy silty
clay loam; few, medium, distinet., dark-gray (5YR
4/1) and yellowish-red (5YR 4/6) mottles, weak,
medium, subangular blocky strueture; sticky; neu-
tral, gradual, irregular boundary.



14 SOIL SURVEY

C2—38 to 45 inches; reddish-brown (5YR 4/3) silty clay
loam; common, medium, distinet, dark-gray (5YR
4/1) and yellowish-red (5YR 4/6) mottles; massive;
sticky ; neutral; clear, wavy boundary.

C3—45 to 60 inches, reddish-brown (5YR 4/3) sandy clay
loam; common, medium, distincet, dark-gray (5YR
4/1) and yellowish-red (5YR 4/6) mottles; massive;
sticky ; neutral.

The solum generally ranges between 25 and 85 inches in
thickness, but in places it is as little as 20 inches or as much
as 40 inches. The A horizon has a hue of 10YR, a value of 2
or 3, and a chroma of 1 or 2. The B and C horizons have a
hue of 7.5YR or 5YR, a value of 3 to 5, and a chroma of 3
to 6. The B horizon is heavy silty clay loam or silty clay.
;,[‘he C horizon is sandy clay loam, clay loam, or silty clay
oam.

Mottled subsoil variants of the Bellevue series occur near
areas of normal Bellevue soils They are wetter than the
Bellevue soils.

Bellevue silty clay loam, mottled subsoeil variant (0
to 2 percent slopes ) (Bd).—This is the only variant from the
normal Bellevue series mapped in the county. Tt is on
flood plains. Included in mapping were small areas of
normal Bellevue soils and areas of Alluvial land, wet.

Natural fertility is medium. and the content of or-
ganic matter s high. The effective depth to which roots
can penetrate is 40 inches or more. Runoff is slow.

Stream overflow is the main limitation to use of this
soil for crops. Most areas are in permanent pasture or
are wooded. Areas that have been cleared are used mainly
for pasture. Capability unit ITw-11; woodland group 9;
shrub and vine group C; wildlife group 5a.

Bonduel Series

The Bonduel series consists of moderately deep, some-
what poorly drained soils on glacial till plains. These
soils formed mainly in calcareous till over limestone bed-
rock. The underlying bedrock has a strong influence on
the topography where these soils occur. Slopes range
from 0 to 3 percent.

In a representative profile the surface layer is very
dark grayish-brown loam about 9 inches thick. The sub-
soil extends to a depth of about 24 inches. The upper
part is brown to dark-brown loam mottled with yellow-
ish red, yellowish brown, and grayish brown. The lower
part is dark yellowish-brown sandy clay loam mottled
with yellowish brown and grayish brown. The sub-
stratum, to a depth of 30 inches, is light yellowish-brown
loam mottled with brownish yellow. Beneath this is lime-
stone bedrock. .

Bonduel soils have a low available water capacity and
moderate permeability. Reaction is neutral to moderately
alkaline.

Representative profile of Bonduel loam, 0 to 2 percent
slopes, in a cultivated area (NE14NW1, sec. 18, T. 24
N., R. 22 E., 100 feet south and 50 feet east of fence
corner) :

Ap—O to 9 inches, very dark grayish-brown (10YR 3/2) loam ;
weak, medium, subangular blocky structure parting
to moderate, fine, granular, very friable; many roots;
mildly alkaline; abrupt, wavy boundary.

B1—9 to 16 inches, brown to dark-brown (10YR 4/3) loam;
few, fine, prominent, yellowish-red (5YR 4/6) and
many, medium, prominent, yellowish-brown (10YR
5/8) mottles; common, medium, faint, grayish-
brown (10YR 5/2) mottles; moderate, fine and

medium, subangular bloecky structure; very friable;
neutral ; gradual, wavy boundary.

B2t—16 to 24 inches, dark yellowish-brown (10YR 4/4)
sandy clay loam; common, medium, prominent, yel-
lowish-brown (10YR 5/8) and few, medium, dis-
tinet, grayish-brown (10YR §5/2) mottles; mod-
erate, fine and medium, subangular blocky strue-
ture; friable; thin patchy clay films on peds; a few
pebbles and pockets of sandy loam; neutral; clear,
wavy boundary.

0—24 to 30 inches, light yellowish-brown (10YR 6/4) loam;
few, fine, distinct, brownish-yellow (10YR 6/6)
mottles; weak, medium, subangular blocky strue-
ture; friable; pebbles up to 20 millimeters in di-
ameter and few flagstone fragments up to 14 inches;
yellow (10YR 7/6) weathered limestone common;
caleareous.

IIR—30 to 60 inches, limestone bedrock.

The solum ranges from 20 to 34 inches in thickness, and
depth to bedrock is 20 to 40 inches. The C horizon is absent
in some areas.

Bonduel soils occur near Kolberg and Namur soils. They
have a lower clay content throughout the profile than the
Kolberg soils and are deeper over bedrock than the Namur
soils.

_ Bonduel loam, 0 to 3 percent slopes {BnA).—This soil
is on glacial till plains. Tt is underlain by bedrock.

Included with this soil in mapping were areas of a
Bonduel soil that has slopes of 4 to 6 percent.

Natural fertility and organic-matter content in this
soil are medium. Runoff is slow. The effective depth to
which roots can penetrate is 20 to 40 inches.

Wetness is the main limitation to use of this soil for
crops, but surface drains are effective in removing excess
water. This soil is suited to most of the commonly grown
crops if drainage is provided. Most of the acreage is used
for field crops or pasture. Capability unit IIw-5; wood-
land group 7; shrub and vine group C; wildlife group 5a.

Borrow Pits

Borrow pits (Bp) are areas 2 to 20 or more acres in
size from which soil material has been removed for use
as road fill.

Soil material on the floor of Borrow pits ranges from
fine sand to silty clay or clay in texture. Some areas of
Borrow pits are planted to hay crops. but this land type
is better suited to recreational uses or as wildlife habitat.
Not placed in a capability unit, woodland group, or shrub
and vine group; wildlife group 8.

Boyer Series

The Boyer series consists of well-drained soils on out-
wash plains and morainic ridges. These soils are mod-
erately deep to sand or sand and gravel. They formed in
stratified fine and medium sand or sand and fine gravel.
Slopes range from 2 to 30 percent.

In a representative profile the surface layer is dark
grayish-brown loamy fine sand about 6 inches thick. The
subsurface layer is yellowish-brown fine sand about 12
inches thick. The subsoil, extending to a depth of about
85 inches, is brown fine sandy loam in the upper part
and reddish-brown heavy fine sandy loam in the lower
part. The substratum, to a depth of 60 inches, is light
yellowish-brown fine and medium sand.

Boyer soils have low available water capacity and mod-
erately rapid permeability. Reaction is neutral to me-
dium acid.
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Representative profile of Boyer loamy fine sand, 6 to
12 percent slopes, eroded (SW1,NW1/ sec. 36, T. 24 N.,
R. 19 E., 300 fect south of farmstead on south bank of
sand and gravel pit) :

Ap—O0 to 6 inches, dark grayish-brown (10YR 4/2) loamy
fine sand; weak, fine, subangular blocky structure
parting to single grain; very friable; common roots;
slightly acid; abrupt, wavy boundary.

A2—6 to 18 inches, yellowish-brown (10YR 5/4) fine sand;
wealk ; medium, subangular blocky structure parting
to single grain; very friable; common roots to a
depth of 14 inches; less than 2 percent gravel that
is less than 5 millimeters in diameter; slightly acid;
abrupt, wavy boundarv.

B21t—18 to 27 inches, brown (75YR 5/4) fine sandy loam;
weal, coarse, subangular blocky structure; friable;
thin patchy clay films on peds and bridging sand
grains; isolated blotches of yellowish brown (10YR
5/4) throughout upper part; medium acid; clear,
wavy boundary

B22t—27 to 85 inches, reddish-brown (5YR 4/4) heavy fine
sandy loam; weak, coarse, subangular blocky struc-
ture; firm, thin patchy elay films on peds and
bridging sand grains; medium acid; clear, irregular
boundary

C—35 to 60 inches, light yellowish-brown (10YR 6/4) fine
and medium sand; single grain; loose; strong-
brown (75YR 5/6) bands less than 1% inch thick
make up less than 10 percent of horizon; slightly
acid.

The solum ranges from 24 to 40 inches in thickness The
Ap horizon is dark grayish brown (10YR 4/2), grayish
brown (10YR 53/2), or brown (10YR 5/3) Texture of this
horizon ranges from loamy fine sand to fine sandy loam. In
places the A2 horizon is brown (10YR 5/3). The B horizon
is dark-brown (7T5YR 4/4), brown (75YR 5/4), or reddish-
brown (5YR 4/4) sandy loam to light sandy clay loam. In
places the lower part of the B22t horizon consists of layers
of heavy fine sandy loam, 14 inch to 2 inches thick, that are
separated by layers of yellowish-brown fine sand. The C
horizon generally is stratified fine and medium sand, but it
contains layers of fine gravel and coarse sand in some places

Boyer soils are commonly associated with Sisson and
Casco soils. Their Bt horizon has a lower content of clay
and a higher content of sand than that in Sisson and Casco
soils Boyer soils also differ from Sisson soils in that they
forI(liled in outwash sand rather than in lacustrine silt and
sand.

Boyer loamy fine sand, 2 to 6 percent slopes (BrB).—
This soil occupies small areas on sandy outwash plains.
The surface layer is thicker and, in places, is darker
colored; but the profile otherwise is similar to that de-
scribed as representative of the series.

Included with this soil in mapping were small areas of
sloping Boyer soils and small areas of Manistee and
Shawano soils. Also included were small areas of Boyer
sotls that have a fine sandy loam surface layer or are

eroded.

Natural fertility and organic-matter content are low in
this soil, and runoff is slow. The soil is susceptible to soil
blowing if planted to row crops.

Supplemental irrigation and other good management
practices are needed to grow crops on this soil. In places
this soil is used for corn, small grain, and hay. Much of
the acreage is wooded or is in permanent pasture. Capa-
bility unit I1Is-4; woodland group 4; shrub and vine
group Bj; wildlife group 3.

Boyer loamy fine sand, 6 to 12 percent slopes, eroded
(BrC2).—This soil occupies small areas on sandy outwash
plains. It has the profile described as representative for
the series.

Included with this soil in mapping were a few areas
of gently sloping Boyer soils, areas of moderately steep
Boyer soils, and a limited acreage of Manistee and
Shawano soils. Also included were small areas of Boyer
soils that have a fine sandy loam surface layer or are
only slightly eroded.

Natural fertility and organic-matter content are low
in this soil, and runoff is slow.

The hazard of further erosion is the main limitation
to use of this soil for crops. Supplemental irrigation and
control of erosion are needed if this soil is used for field
crops. Most of the acreage is wooded or is in permanent
pasture. Capability unit ITIe-7; woodland group 4;
shrub and vine group B; wildlife group 3.

Boyer loamy fine sand, 12 to 20 percent slopes, eroded
(BrD2).—This soil is on sandy outwash plains. In most places
slopes are less than 200 feet long. The surface layer is
thinner and in places is lighter colored than that in the
profile described as representative of the series.

Tncluded with this soil in mapping were a few small
areas of sloping Boyer soils, of steep Boyer soils, and a
limited acreage of Manistee and Shawano soils. Also in-
cluded were small areas of Boyer soils that are only
slightly eroded or that have less sand in the surface
layer than is typical for this soil.

Natural fertility and organic-matter content are low
in this soil. Runoff is medium, and the hazard of further
erosion is severe.

Supplemental irrigation and control of erosion are
needed if this soil is used for crops. Much of the soil is
wooded or is in permanent pasture. Capabilitv unit IVe-
7; woodland group 4; shrub and vine group Bj; wildlife
group 3.

Boyer loamy fine sand, 20 to 30 percent slopes
(BrE}—This soil is on outwash ridges. Slopes are less than
200 feet long. The surface layer and the subsoil are thin-
ner than those in the profile described as representative
of the series.

Included with this soil in mapping were small areas
of moderatelv steep Bover soils, of very steep Boyer
soils, and of Manistee and Shawano soils. Areas of Boyer
soils that have less sand in the surface layer were also
included.

Natural fertility and organic-matter content are low
in this soil. Runoff is medium, and the hazard of erosion
is severe.

This soil is better suited to trees than to field crops or
pasture. Most of the acreage is wooded or in permanent
pasture. Capability unit VIe-7; woodland group 4;
shrub and vine group B; wildlife group 3.

Briggsville Series

The Briggsville series consists of deep, well-drained
soils on lacustrine plains. These soils formed in a thin
silt mantle and underlying calcareous lacustrine silt and
clay. Slopes range from 2 to 6 percent.

In a representative profile the surface layer is brown
to dark-brown silt loam about 7 inches thick. The subsoil
extends to a depth of about 26 inches. It is reddish-brown
heavy silty clay loam. The substratum, to a depth of 60
inches, consists of layers of reddish-brown silty clay loam
and silt.
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Briggsville soils have high available water capacity
and moderately slow permeability. Reaction is medium
acid.

Representative profile of Briggsville silt loam, 2 to 6
percent slopes, in a cultivated field (NE1/NW1, sec. 19,
T. 24 N., R. 20 E., 410 feet west southwest of the inter-
section of County Highway J and a town road and 100
feet north of County Highway J) :

-

Ap—O0 to 7 inches, brown to dark-brown (7.5YR 4/2) silt
loam; weak, medium, subangular blocky structure
parting to moderate, fine, subangular blocky; very
friable; many roots; remnant of weak, thin, platy
A2 horizon, neutral: abrupt, wavy boundary.

B1t—7 to 10 inches, reddish-brown (5YR 4/3) silty clay
loam ; moderate, medium and fine, subangular blocky
structure; firm; many roots; slightly acid: abrupt,
irregular boundary

B21t—10 to 13 inches, reddish-brown (5YR 4/3) heavy silty
clay loam; moderate, medium, subangular blocky
structure ; very firm: common roots; thin patehv clay
films on peds; medium acid; abrupt, irregular bound-
ary

B22t—13 to 22 inches; reddish-brown (5YR 4/3) heavy silty
clay; weak, medium, prismatic structure parting to
moderate, medium, subangular blocky; very firm:
thin patehy clay films on peds; medium acid; clear,
irregular boundary

B3—22 to 26 inches, reddish-brown (5YR 5/4) heavy silty
clay loam; weak, medium, prismatic structure part-
ing to moderate, medium and coarse, subangular
blocky; firm; slightlv acid; clear, irregular bound-
ary

C—26 to 60 inches; layered reddish-brown (5YR 4/8) silty
clay loam and reddish-brown (5YR 4/4) silt; weak,
medium, platy struecture; firm; calcareous

The solum ranges from 24 to 40 inches in thickness, but it
is commonly 24 to 30 inches. Undisturbed soils have an A2
horizon of light grayish brown (10YR 6/2) or pale brown
(10YR 6/3) The B horizon has hues of 75YR or 5YR, values
of 4 or 5, and chromas of 3 or 4. Texture ranges from siltv
clay loam to silty clav In places thin strata of fine sand
occur in the solum The C horizon is dominantly silty clay
loam, but in places it contains thin lavers of silt or very fine

sand It ranges from slightly ecaleareous to strongly cal-
careous.

Briggsville soils are near Oshkosh and Kibbie soils Theyv
have less clay in the B horizon than the Oshkosh soils and
are better drained than the Kibbie soils

Briggsville silt loam, 2 to 6 percent slopes (BtB).—
This soil is the onlv Briggsville soil mapped in the
county. It is on lacustrine plains.

Included with this soil in mapping were small areas
of a Briggsville soil that is eroded. Also included were
long narrow areas of sloping Brigesville soils.

Natural fertility and the content of organic matter are
medium. The effective depth to which roots can penetrate
is 40 inches or more. Runoff is slow. Erosion is the main
hazard on this soil.

Where this soil is cultivated intensively, erosion-con-
trol practices will decrease soil loss. This soil is suited to
most of the field crops. hay erops. and pasture plants
commonly grown in the county. Capability unit TTe-6;
woodland group 2; shrub and vine group A; wildlife
group 2.

Carbondale Series

The Carbondale series consists of deep, very poorly
drained soils in shallow glacial lake basins and depres-
sions in stream vallevs. These soils formed in organic
material derived from decayed water-tolerant grasses,

shrubs, and reeds. The deposit of organic matter is more
than 51 inches thick.

In a representative profile the surface layer is black
muck about 32 inches thick. The next layer 1s very dark
brown mucky peat about 13 inches thick. Below this, to
a depth of 60 inches, is very dark brown muck.

Carbondale soils have very high available water capac-
ity, moderately rapid permeability, and low natural fer-
tility. Reaction is medium acid to neutral. Undrained
areas are used for pasture or marsh grass, or are left for
wildlife habitat. Drained areas are used for corn and
truck crops. The soils are poorly suited to most engineer-
ing uses.

Representative profile of an undisturbed area of Car-
bondale muck, 0 to 2 percent slopes (NW1,5W1;, sec.
29, T. 23 N., R. 22 E., 1,650 feet north and 50 feet east
of southwest section corner) :

0al—O0 to 5 inches, black (10YR 2/1) sapric material, black
(10YR 2/1) rubbed or pressed; about 10 percent
fibers, less than 5 percent rubbed: moderate, fine,
granular structure; very friable; sodium pyrophos-
phate test shows pale brown (10YR 6/3); domi-
nantly herbaceous fibers; neutral; abrupt, smooth
boundary.

0a2—3 to 16 inches, black (10YR 2/1) saprie material, black
(10YR 2/1) pressed and dark reddish brown (5YR
2/2) rubbed; about 30 percent fibers, less than 10
percent rubbed, weak, medium, subangular blocky
structure parting to moderate, fine, granular; very
friable, sodium pyrophosphate test shows light vel-
lowish brown (10YR 6/4); dominantly herbaceous
fibers and a few woody fragments 5 to 15 millimeters
in diameter; slightly acid; clear, smooth boundary

0a3—16 to 32 inches, black (10YR 2/1) sapric material, black
(10YR 2/1) rubbed or pressed, about 25 percent
fibers, less than 5 percent rubbed; weak, coarse, sub-
angular bloecky structure parting to moderate, fine,
granular; very friable; sodium pyrophosphate test
shows vellowish brown (10YR 5/4); dominantly
herbaceous fibers; slightly acid, abrupt, smooth
boundary.

0e—32 to 45 inches, very dark brown (10YR 2/2) hemie
material, verv dark brown (10YR 2/2) rubbed or
pressed ; about 55 percent fibers, about 15 percent
rubbed; moderate, fine, granular structure; very
friable; sodium pyrophosphate test shows very pale
brown (10YR 7/3); dominantly herbaceous fibers;
slightly acid; abrupt, smooth boundary

0a4—45 to 60 inches, very dark brown (10YR 2/2) sapric
material, very dark brown (10YR 2/2) rubbed or
pressed, about 20 percent fibers, less than 5 percent
rubbed; massive, nonsticky, sodium pyrophosphate
test shows very pale brown (10YR 7/3) ; dominantly
herbaceous fibers; medium acid.

The range in characteristies is generally in the degree of
decomposition and color of the organic material Thin layers
of fibrie, and less commonly of limnic (coprogenous) mate-
rial, are in the second and third tiers in some areas. Wood
fragments as large as 2 inches in diameter also are 1n these
soils in places Reaction in the subsurface tiers ranges from
slightly acid to neutral The organic deposits varv in thick-
ness, but they generally are less than 6 feet thick

Carbondale soils are near the Markey, Ogden, and Cathro
soils; but they formed in deeper organic deposits than those
so1ls

Carbondale muck (0 to 2 percent slopes) (Ca).—This is
the only Carbondale soil mapped in the county. Tt is in
flat, marshy areas in old glacial lake basins and along
stream valleys.

Included with this soil in mapping were small areas of
Markey, Ogden, Cathro, and other organic soils that are
shallower to mineral material than this soil. Also in-
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clglcied were small areas of gently sloping Carbondale
SO118.

The content of phosphorus and potash is generally low
in this soil. Many areas are ponded, and the water table
is at or near the surface in some seasons. Drained areas
are subject to soil blowing, and they burn readily. The
frost hazard is only moderate because of the influence of
Lake Michigan. Properties are unfavorable for most
engineering uses. The high water table and low bearing
capacity severely limit use of this soil for residential de-
velopment. Drained areas are suited to crops that do not
require a long growing season. Capability unit ITIw-9;
woodland group 10; shrub and vine group C; wildlife
group 6.

Casco Series

The Casco series consists of well-drained soils on out-
wash plains and morainic ridges. The soils are shallow
to sand and gravel. They formed in a thin loamy mantle
and the underlying outwash sand and gravel. Slopes are
2 to 12 percent.

In a representative profile the surface layer is dark
grayish-brown loam about 6 inches thick. The subsurface
layer 1s dark yellowish-brown loam about 3 inches thick.
The subsoil, which extends to a depth of about 19 inches,
is reddish-brown sandy clay loam in the upper part and
reddish-brown and yellowish-brown gravelly sandy loam
in the lower part. The substratum, to a depth of 60
inches, is strong-brown sand and gravel.

Available water capacity is low. Permeability is mod-
erate above the substratum and rapid or very rapid in
the substratum. Reaction is mildly alkaline.

Representative profile of Casco loam, 2 to 6 percent
slopes, in a cultivated area (SE14NE1; sec. 25, T. 21
N, R. 21 E., about 1,000 yards north and 10 yards west
of section corner) :

Ap—0 to 6 inches. dark grayish-brown (10YR 4/2) loam;
moderate, fine and medium, granular structure; very
friable; many roots, mildly alkaline; abrupt,
smooth boundary.

A2—6 to 9 mches. dark yellowish-brown (10YR 4/4) loam;
moderate, thin, platy structure; verv friable; many
roots; mildly alkaline:; clear, wavy boundary

B2t—9 to 15 inches, reddish-brown (5YR 4/4) sandy clay
loam, moderate, medium, subangular blocky struc-
ture; firm; thin patchy clay films on peds, mildly
alkaline ; clear, wavy boundary

IIB3—15 to 19 inches, reddish-brown (5YR 4/3) and vellow-
ish-brown (10YR 5/6) gravelly sandy loam; weak,
coarse, subangular blocky structure; very friable:
clay bridging between sand grains; mildly alkaline;
clear, wavy boundary

IIC—19 to 60 inches, strong-brown (75YR 5/6) sand and
gravel ; single grain; loose; calcareous

The solum ranges from 10 to 24 inches in thickness In
undisturbed areas the A1l horizon generally 1s thin and dark
colored The Ap horizon ranges in color from dark grayish
brown (10YR 4/2) to brown (10YR 5/3) The B2t horizon
has a hue of 10YR, 7.5YR, or 5YR: a value of 4 or 5: and
a chroma of 3 or 4 It 1s sandy clay loam, clay loam, or heavy
loam that is 18 to 35 percent clay In some places 15 to 25
percent of the solum 1s glacial pebbles. In other places glacial
pebbles are lacking The TIC horizon consists of strata of
poorly sorted to well-sorted caleareous sand and gravel that
contains varying amounts of carbonate rock

Casco soils are near Dresden. Dresden mottled subsoil
variant, and Boyer soils. Their solum is thinner and con-
tains less sand than the solum of the Boyer soils The Casco

soils are better drained and have a thinner solum than
mottled subsoil varants of the Dresden series, and they have
a thinner solum than the Dresden soils

Casco loam, 2 to 6 percent slopes (CcB).—This soil is on
outwash plains. It has the profile described as representa-
tive of the series (fig. 9).

Included with this soil in mapping were small culti-
vated areas of Casco soil that are moderately eroded and
have a surface layer that is lighter colored than the one
in this soil.

Natural fertility in this soil is medium, content of
organic matter is low, and the effective depth to which
roots penetrate ranges from 12 to 24 inches. Runoff is
medium. Erosion is the main hazard when the soil is
cultivated.

This soil is well suited to shallow-rooted crops and is
fairly well suited to deep-rooted crops. Capability unit
IIle-3; woodland group 5; shrub and vine group B;
wildlife group 8.

Casco loam, 6 to 12 percent slopes, eroded (CcC2).—
This soil is on morainic ridges and knolls. It is shallower
to sand and gravel than the soil described as representa-
tive of the series. Some of the reddish-brown subsoil has
been mixed with the plow layer, and the plow layer is
now lighter in color than in the representative profile.

Included with this soil in mapping were small areas of
Dresden sandy loam, moderately croded. Also included
were numerous areas of a slightly eroded Casco loam in
wooded and permanent pasture areas.

Figure 9—Typical profile of a Casco soil. Casco soils are good
sources of sand and gravel.
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Natural fertility in this soil is medium, the content of
organic matter is low, and the effective depth to which
roots can penetrate ranges from 12 to 16 inches. Because
of the limited available water capacity, droughtiness is
a hazard to crops during dry periods. Runofl is medium
and further erosion is a serious hazard. Erosion-control
practices are beneficial where this soil is cultivated.

This soil is fairly well suited to erops commonly grown
in the county and to pasture and hay plants. Capability
unit IVe-3; woodland group 5; shrub and vine group
B; wildlife group 3.

Casco-Rodman complex, 12 to 35 percent slopes,
eroded (CdE2).—Soils in this complex are on the sides and
crests of morainic ridges. About 40 percent is Casco soils;
about 35 percent is Rodman soils; and the remaining 25
percent is minor soils of the Dresden and Fabius series
and soils of the Dresden series, mottled subsoil variant.
The Rodman soils are shallower to sand and gravel than
the Casco soils, and they occur on the steeper areas of the
complex. In some of steep soils areas, the Rodman soils are
dominant. Runoff is medium rapid to rapid.

The surface layer is mainly loam ; but some areas of silt
loam, gravelly loam, and sandy loam were included in
mapping.

Further erosion is the main hazard to use of these
soils for crops, but droughtiness caused by the low avail-
able water capacity is also a hazard. Most of the acreage
is wooded or is in grass. These soils are suited to pasture
or trees. Capability unit VIe-3; woodland group 5; shrub
and vine group B; wildlife group 3.

Cathro Series

The Cathro series consists of very poorly drained or-
ganic soils that are moderately deep to loamy mineral
material. These soils are in shallow glacial lake basins
and other depressions.

In a representative profile the surface layer is black
muck about 14 inches thick. The next layer is black
mucky peat about 9 inches thick. The third layer, which
extends to a depth of 26 inches, is black sedimentary peat
that has a gelatinous appearance. The substratum, to a
depth of 84 inches, is gray silty clay loam with strong-
brown mottles. Below this, the substratum, to a depth of
60 inches, is brown loam with strong-brown mottles.

Available water capacity in these soils is very high.
Permeability is moderately rapid in the organic horizons
and moderate in the mineral substratum. Reaction is
slightly acid to mildly alkaline.

Representative profile of Cathro muck, 0 to 2 percent
slopes, in a cultivated area (NW1,SK1/ sec. 22, T. 24 N.,
R. 19 E., 1,320 yards south and 715 yards west of north-
east section corner) :

0a—0 to 14 inches, black (10YR 2/1) sapric material, undis-
turbed or rubbed; 10 percent fibers undisturbed, 2
percent rubbed; weak, fine, subangular blocky struc-
ture parting to weak, fine, granular; very friable;
sodium pyrophosphate test shows dark grayish brown
(10YR 4/2); herbaceous fibers: mildly alkaline;
abrupt, wavy boundary

QOe—14 to 23 inches, black (10YR 2/1) hemic material undis-
turbed, dark reddish-brown (5YR 2/2) rubbed; 60
percent fibers undisturbed, and 385 percent rubbed;
sodium pyrophosphate test shows brown (10YR 5/3) ;
herbaceous fibers; abrupt, wavy boundary.

Lco—23 to 26 inches, black (5Y 2/1) coprogenous earth un-
disturbed or rubbed; less than 10 percent fibers;
gelatinous parting to weak, medium, platy structure;
nonsticky when wet; slightly acid; abrupt, wavy
boundary.

IIC1—26 to 34 inches, gray (10YR 5/1) silty clay loam;
many, fine, prominent, strong-brown (75YR 5/8)
mottles; massive: firm; slightly aeid; gradual, ir-
regular boundary.

I1C2—34 to 60 inches, brown (75YR 5/2) loam:; common,
medium, prominent, strong-brown (7.5YR 5/8) mot-
tles; massive; some lenses of silt and fine sand;
neutral

Organic material ranges from 16 to 42 inches in thickness,
but it is dominantly between 20 and 40 inches thick. The de-
gree of decompostion of the material varies. The Oa layer
is highly decomposed; the underlying organic laver is less
decomposed The Oa layer is commonly very dark gray
(1I0YR 3/1) or black (10YR 2/1), primarily because of
oxidation and humification. The Oe layer has a hue of 10YR,
T5YR, or 5YR; a value of 2 to 4; and a chroma of 1 or 2.
The layer of coprogenous earth is absent in many places.
The substratum is dominantly sandy loam, loam, or silt loam;

but 1t contains thin layers of silt, fine sand, and silty clay
loam

Cathro soils are near the Carbondale and Ogden soils, but
they lack the deep organic deposits of Carbondale soils and
the moderately deep clayey substratum of Ogden soils.

Cathro muck (0 to 2 percent slopes) {Cm).—This is the
only Cathro soil mapped in the county. It is in shallow
glacial lake basins and depressions.

The content of organic matter is very high., natural
fertility is low, and runoff is very slow. Wetness is the
most serious hazard to crops. The soil has other severe
limitations for most intensive uses. Where drained, it is
subject to subsidence, and it becomes highly susceptible
to soil blowing if the water level is not properly main-
tained. Frost is sometimes a hazard to crops, but the
influence of Lake Michigan reduces this hazard.

Most undrained areas are In pasture or are wooded.
Many drained areas are used for truck crops or sod farms.
Capability unit ITTw-8; woodland group 10; shrub and

vine group C; wildlife group 6.

Dresden Series

The Dresden series consists of well-drained soils on
outwash plains. These soils are moderately deep to sand
and gravel. They formed in a loamy or silty mantle and
underlying outwash sand and gravel. Slopes are 1 to 3
percent.

In a representative profile the surface layer is very
dark grayish-brown silt loam about 8 inches thick. The
subsurface layer is about 6 inches thick. It is brown to
dark-brown loam, and pinkish-gray coatings are on the
soil aggregates. The subsoil. which extends to a depth of
about 28 inches, is reddish-brown sandy clay loam in the
upper part and clay loam that has a gritty feel in the
lower part. The substratum, to a depth of 60 inches, is
brown sand and gravel.

Available water capacity is low or medium. Perme-
ability is moderate above the substratum and rapid or
very rapid in the substratum. Reaction is mildly alkaline.

Representative profile of Dresden silt loam, 1 to 3
percent slopes (NW1,NW1, sec. 36, T. 21 N., R. 20 E.,
360 yards east of northwest section corner and 30 feet
south of road in a cultivated field across road from farm
buildings) :
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Ap—O0 to 8 inches, very dark grayish-brown (10YR 3/2) silt
loam; weak, fine, granular structure; very friable;
many roots; mildly alkaline; clear, wavy boundary

A28 to 14 inches, brown to dark-brown (75YR 4/2) loam;
pinkish-gray (75YR 6/2) coatings on peds; weak,
thin, platy structure; friable; many roots, mildly
alkaline; clear, wavy boundary

B21t—14 to 21 inches, reddish-brown (5YR 4/4) sandy clay
loam, moderate, fine, subangular blocky structuie;
firm ; thin continuous clay films; few roots; mildly
alkaline; clear, wavy boundary

B22t—21 to 28 inches, reddish-brown (5YR 4/4) gritty clay
loam, moderate, medium, subangular blocky struc-
ture; firm; thin patchy clay films, mildly alkaline,
abrupt, smooth boundary

IIC—28 to 60 inches: brown (10YR 5/3) sand and gravel,
single grain; loose; calecareous

The solum ranges from 24 to 40 inches in thickness but
generally is 24 to 36 inches. The Al or Ap horizon has a silt
loam or sandy loam texture The B horizon ranges from
reddish brown to yellowish brown; and texture is silty clay
loam, gravelly clay loam, or sandy clay loam The IIC
horizon consists of strata of poorly sorted to well sorted
calcareous sand and gravel.

The Dresden soils, as mapped in Brown County, have a B
horizon that is redder than defined for the series, but this
does not alter their usefulness and behavior

Dresden soils occur near Casco, Fabius, and Sebewa soils;
but they have a thicker solum than Casco soils and are
better drained than Sebewa and Fabius soils.

Dresden sandy loam, 1 to 3 percent slopes (DdA).—
This soil is on outwash plains. Tt has a surface layer
that has a higher content of sand than the one in the
profile described as representative of the series.

Included with this soil in mapping were areas of a
Dresden soil that has a loam surface layer.

Natural fertility is moderate to low in this soil, con-
tent of organic matter is medium, and the effective depth
to which roots can penetrate ranges from 24 to 40 inches.
Good tilth is easily maintained. Runoff is slow. The lim-
ited depth suitable for root growth is the main limitation
of this soil, and the low available water capacity becomes
a limitation during extended dry periods.

This soil is well suited to most of the crops commonly
grown in the county and to pasture and hay plants.
Capability unit ITIs—4; woodland group 1; shrub and
vine group A ; wildlife group 1.

Dresden silt loam, 1 to 3 percent slopes (DrA).—This
soil is on outwash plains. Tt has the profile described as
representative of the series.

Included with this soil in mapping were small areas of
Dresden soils that have a loam surface layer. Also in-
cluded were a few areas where the depth to sand and
gravel is less than 24 inches.

Natural fertility and the content of organic matter are
medium in this soil, and the effective depth to which
roots can penetrate ranges from 24 to 40 inches. Runoff
1s slow. Good tilth is easily maintained.

This soil is well suited to most of the crops and pasture
and hay plants commonly grown in the county. Capabil-
ity unit ITs-1; woodland group 1; shrub and vine group
A; wildlife group 1.

Dresden Series, Mottled Subsoil Variant

_The mottled subsoil variants of the Dresden series con-
sist of somewhat poorly drained soils on outwash plains.
These soils are moderately deep to sand and gravel. They

formed in a thin loamy or silty mantle and underlying
outwash sand and gravel. Slopes are 1 to 3 percent.

In a representative profile the surface layer is very
dark grayish-brown silt loam about 9 inches thick. The
subsoil extends to a depth of about 34 inches. The upper
part is brown to dark-brown silty clay loam with brown
and reddish-gray mottles; the middle part is reddish-
prown sandy clay loam with strong-brown, reddish-
brown, and dark reddish-gray mottles; and the lower
part is brown to strong-brown loamy sand. The sub-
stratum, to a depth of 60 inches, is reddish-yellow and
light yellowish-brown sand and gravel. )

‘Available water capacity is medium in these soils.
Permeability is moderate above the substratum and rapid
to very rapid in the substratum. Reaction is slightly acid

to mildly alkaline. )

Representative profile of Dresden silt loam, mottled
subsoil variant, 1 to 3 percent slopes, in a cultivated area
(SW1,SW1/ sec. 31, T. 22 N, R. 22 E., 30 fect east of
road, 100 feet north of field entrance) :

Ap—90 to 7 inches, very dark grayish-brown (10YR 3/2) silt
loam; weak, medium, subangular blocky structure ;
friable; many roots; mildly alkaline, clear, wavy
boundary

A1—7 to 9 1nches, very dark brown (10YR 2/2) silt loam;
weak, medium, subangular blocky structure; friable;
many roots; mildly alkaline, abrupt, wavy boundary

B21t—9 to 17 mnches, brown to dark-brown (75YR 4/4) gilty
clay loam; few, fine, faint, brown (75YR 5/4) and
few, fine, distinct, reddish-gray (SYR 5/2) mottles;
moderate, medium, subangular blocky structure;
firm : many roots; thin continuous clay films on faces
of peds, mildly alkaline, clear, wavy boundary

IIB22t—17 to 25 inches, reddish-brown (5YR 4/4) sandy clay
loam, many, medium, prominent, strong-brown
(75YR 5/8) and common, medium, faint, reddish-
brown (5YR 5/8) mottles; common, medium, dis-
tinet, dark reddish-gray (5YR 4/2) mottles; mod-
erate, medium, prismatic strueture parting to mod-
erate, medium, subangular blocky; firm: thin patchy
clay films on faces of peds; mildly alkaline, gradual,
wavy boundary

T1IB23t—25 to 31 inches, reddish-brown (5YR 4/4) sandy
clay loam: few, medium, faint, reddish-brown (5YR
5/4) mottles: weak, medium, subangular blocky
structure . friable: thin patchy clay films on faces of
peds ; mildly alkaline; clear, wavy boundary

TIB3—31 to 34 inches, brown (75YR 5/4) to strong-brown
(75YR 5/6) loamy sand; weak, medium, subangular
blocky structure, friable; mildly alkaline; clear,
wavy boundary

IIC—34 to 60 inches, reddish-vellow (75YR 6/6) and light
yvellowigh-brown (10YR 6/4) sand and some gravel;
single grain; loose; calecareous.

The solum ranges from 24 to 40 inches in thickness but is
commonly 30 to 38 inches The A horizon is silt loam, loam,
or sandy loam, 6 to 10 inches thick. The B horizon has hues
of T5YR or 5YR, values of 4 or 5, and chromas of 4 to 6
The C horizon is stratified sand and gravel

Soils of the Dresden series, mottled subsoil variant, are
near Sebewa and Casco soils, but they are wetter and have a
thicker solum than the Casco soils and are better drained
than the poorly drained Sebewa soils.

Dresden sandy loam, mottled subsoil variant, 0 to 2
percent slopes (DeA].—This soil is in drainageways and
depressions on glacial outwash plains. The surface layer
is sandy loam, has a lower content of organic matter. and
generally is lighter colored; but otherwise the profile is
similar to that described as representative of the series.

Included with this soil in mapping were small areas of
Sebewa soils; small areas of Dresden, mottled subsoil
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variant, soils that have slopes of 3 percent; and small
areas that have a loam surface layer.

Natural fertility and the organic-matter content of this
soil are medium, and the depth to which roots penetrate
is 24 to 40 inches. Runoff is slow. Wetness is the main
hazard on this soil.

If this soil is drained. it is suited to most of the crops
and the pasture and hay grasses commonly grown in the
county. Capability unit ITw-5; woodland group 7; shrub
and vine group C; wildlife group 5a.

Dresden silt loam, mottled subsoil variant, 1 to 3
percent slopes (DsA).—This soil is in dainageways and
depressions on glacial outwash plains. It has the profile
described as representative of the Dresden series, motfled
subsoil variant.

Included with this soil in mapping were small areas of
Dresden, mottled subsoil variant, soils that have a loam
surface layer and areas of soils that have a clavey sub-
stratum at a depth of 40 inches or more. Also included
were areas where slopes are 4 and 5 percent and small
areas of poorly drained Sebewa soils.

Natural fertility and organic-matter content in this
soil are medium, and the depth to which roots cafl pene-
trate is 24 to 40 inches. Runoff is slow. Wetness is the
main limitation to use of this soil, and suitable drainage
practices are needed to remove excess water.

Tf drained, this soil is suited to most of the crops and
the pasture and hay plants commonly grown in the
county. Capability unit ITw-5; woodland group 7: shrub
and vine group C; wildlife group 5a.

Dumps

Dumps (Du) are areas of accumulations of trash, garbage,
and industrial wastes. Dumps in or near the city of Green
Bay mostly consist of wood refuse and wastes from the
paper industries of the city. Dump areas that are

smoothed and covered with soil material are classed as
Fill land.

Because of the variability of material, limitations for
speeific uses of Dumps cannot be accurately predicted.
Not placed in a capability unit, woodland group, or
shrub and vine group; wildlife group 8.

Fabius Series

The Fabius series consists of somewhat poorly drained
soils of outwash plains. These soils are shallow to sand
and gravel. They formed in a thin loamy or silty mantle
and underlying outwash sand and gravel. Slopes are 0
to 2 percent.

In a representative profile the surface layer is very
dark grayish-brown silt loam about 7 inches thick. The
subsoil. which extends to a depth of 18 inches. is brown
heavy loam in the upper part, brown to dark-brown
sandy clay loam in the middle part, and brown heavy
loam in the lower part. Light vellowish-brown. gravish-
brown, strong-brown, and light-gray mottles are present
throughout the subsoil. The substratum, to a depth of 60
inches, is light yellowish-brown sand and gravel.

Fabius soils have low available water capacity. The
subsoil is moderately permeable and the substratum is

rapidly or very rapidly permeable. Reaction is mildly
alkaline.

Representative profile of Fabius silt loam, 0 to 2 per-
cent slopes, in a cultivated area (NW14NE1, sec. 36, T.
23 N, R. 22 E., 20 feet south of road and 750 feet east of
farmstead) :

Ap—O0 to 7 inches, very dark grayish-brown (10YR 3/2) silt
loam; weak, fine, granular structure; very friable;
common roots; mildly alkaline; abrupt, smooth
boundary.

B1—7 to 9 inches, brown (10YR 5/3) heavy loam; common,
medium, faint, light yellowish-brown (10YR 6/4)
and grayish-brown (10YR 5/2) mottles; moderate,
fine, subangular blocky structure; friable; common
roots; mildly alkaline; abrupt, wavy boundary.

B2t—9 to 14 inches, brown to dark-brown (75YR 4/4) sandy
clay loam; common, fine, distinct, strong-brown
(75YR 5/6) and few, fine, prominent, light-gray
(3YR 7/1) mottles; moderate, fine and medium, sub-
angular blocky structure, firm; common roots; thin
patchy eclay films, mildly alkaline; clear, wavy
boundary

B3t—14 to 18 inches. brown (7.5YR 5/4) heavy loam; com-
mon, fine, distinet, strong-brown (75YR 5/6) and
few, fine, promunent, light-gray (5YR 7/1) mottles;
moderate, fine, subangular blocky structure, firm:
thin patehy clay films; mildly alkaline; clear,
smooth boundary.

ITC—18 to 60 inches, light yellowish-brown (10YR 6/4) sand
and gravel; single grain: loose, calcareous

The solum ranges from 10 to 24 inches in thickness Depth
to mottling ranges from 5 to 12 inches In undisturbed areas
the A1l horizon is generally thin and is very dark gray
(10YR 3/1) 1In places the Ap horizon is very dark gray
(10YR 3/1) or very dark brown (10YR 2/2). The B horizon
is heavy loam, sandv clay loam. gravelly clay loam, or light
clay loam The IIC horizon consists of strata of poorly
sorted to well-sorted, calcareous sand and gravel.

The Fabius soilg, as mapped in Brown County, have colors
that are redder than defined for the series, but this does not
alter their usefulness and behavior

Fabius soils are near Sebewa and Dresden soils. They
have a thinner solum (less than 24 inches thick) than these
soils, and they are not so wet as the poorly drained Sebewa
soils.

Fabius silt loam (0 to 2 percent slopes) (Fa}.—This is
the only Fabius soil mapped in the county. It is in areas
of outwash plains.

Included with this soil in mapping were small areas of
(C'asco soils, areas of mottled subsoll variant soils of the
Dresden series, and areas of Sebewa soils.

Natural fertility and content of organic matter are
medium in this soil, and depth to which roots can pene-
trate ranges from 12 to 24 inches. Runoff is slow.

Wetness is the main limitation to use of this soil for
crops. Where excessive water is removed by surface
drains, the soil is well suited to shallow-rooted crops and
fairly well suited to deep-rooted crops. Most undrained
areas are used for permanent pasture or are wooded.
Capability unit TTw-5; woodland group 7; shrub and
vine group C; wildlife group 5a.

Fill Land

Fill land (Fd) is filled and smoothed areas where the fill
is mainly soil material of various textures. In some places
the fill includes cinders, broken concrete, and industrial
wastes.

Nearly all areas of Fill land are in or near the city
of Green Bay. They are in the downtown business area,
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in industrial areas, and in a large area of the marshland
northwest of the city that is presently being filled with
dredge spoil from the bay.

Because of the variability of material in Fill land,
limitations for specific uses cannot be accurately pre-
dicted. Wildlife group 1; capability unit, woodland
group, and shrub and vine group not assigned.

Gravel Pits

Gravel pits (Gp) are areas where sand and gravel have
been removed to a depth of several feet for use in high-
way construction and other engineering projects. Most
of these pits are in or near areas of Casco, Dresden,
Boyer, and Kewaunee soils that have a gravelly sub-
stratum.

Gravel pits are scattered throughout the county. They
are suited to use for recreation or for wildlife habitat.
Not placed in a capability unit, woodland group, and
shrub and vine group; wildlife group 8.

Hochheim Series

The Hochheim series consists of deep, well-drained
soils on glacial till plains. These soils formed in a thin
loamy or silty mantle and underlying calcareous glacial
till. Slopes are 2 to 12 percent.

In a representative profile the surface layer is dark-
brown loam about 7 inches thick. The subsoil, which ex-
tends to a depth of about 19 inches, is yellowish-red
heavy clay loam in the upper part, brown to dark-brown
light sandy clay loam in the middle part, and brown
loam in the lower part. The substratum, to a depth of
60 inches, 1s very pale brown sandy loam that contains
many fragments of limestone.

Hochheim soils have medium available water capacity
and moderate permeability. Reaction is neutral to mod-
erately alkaline.

Representative profile of Hochheim loam, 2 to 6 percent
slopes, in a cultivated area (NW14,NW1, sec. 9, T. 24 N,
R. 22 E., 50 feet west of fence corner and 20 feet south
of road) :

Ap—0 to 7 inches, dark-brown (10YR 3/8) loam ; moderate,
fine, granular structure; very friable; many roots;
light-gray (10YR 7/2) silt grains in lower 2 inches;
mildly alkaline; clear, wavy boundary.

B21t—7 to 11 1inches, yellowish-red (5YR 4/6) heavy clay
loam, strong, fine, subangular blocky structure,
firm, many roots; thin continuous clay films on faces
of peds and in root channels; moderately alkaline;
clear, wavy boundary

B22t—11 to 16 inches, brown to dark-brown (7.5YR 4/4) hght
sandy clay loam; moderate, medium, subangular
blocky structure; friable; many roots; thin patchy
clay films on faces of peds; white (10YR 8/2) frag-
ments of limestone more than 2 inches in diameter,
moderately alkaline; clear, wavy boundary

B3—16 to 19 inches, brown (75YR 5/4) loam; weak, fine
and medium, subangular blocky structure; friable,
many roots; white (10YR 8/2) fragments of lime-
stone more than 2 inches in diameter; calcareous;
abrupt, wavy boundary

C—19 to 60 inches, very pale brown (10YR 7/3) sandy
loam ; massive; very friable; many fragments of
limestone, mostly less than 6 inches in diameter;
calcareous.

The solum ranges from 12 to 24 inches in thickness but
most commonly 1s 15 to 20 inches Where undisturbed. the

A1l horizon is very dark brown (10YR 2/2) in color The A
horizon generally is loam, but in places it is silt loam The B
horizon has hues of 5YR and 75YR, values of 4 fo 6, and
chromas of 4 and 5. The C horizon 1s loam or sandy loam,
and colors are pale brown, (10YR 6/3) or very pale brown,
(10YR 7/8). The volume of coarse fragments in the C©
horizon ranges from 25 to 40 percent

Hochheim soils are near Sisson and Summerville soils, but
they differ from Sisson soils in that they formed in glacial
till rather than silty lacustrine sediment. They lack the
limestone bedrock that underlies Summerville soils at shal-
low depths.

Hochheim loam, 2 to 6 percent slopes {HoB).—This soil
is on glacial till plains. It has the profile described as
representative of the series.

Included with this soil in mapping were small areas of
moderately eroded Hochheim soils and a few small areas
of Waymor soils.

Natural fertility in this soil is medium, content of or-
ganic matter is low, and the depth to which roots can
penetrate is about 40 inches. Runofl is medium. Erosion
1s the main limitation to use of this soil.

In cultivated areas, erosion control will reduce the
amount of soil loss. This soil is suited to most of the culti-
vated crops and the pasture and hay plants commonly
grown in the county. Capability unit ITe~1; woodland
group 1; shrub and vine group A; wildlife group 1.

Hochheim loam, 6 to 12 percent slopes, eroded
(HoC2).—This soil is on glacial till plains. The surface
layer is lighter colored, and the combined thickness of the
surface layer and subsoil is less than that in the profile
described as representative of the series.

Included with this soil in mapping were some slightly
eroded areas in woodlots and uncultivated areas. Small
areas of somewhat poorly drained soil along drainage-
ways were also included.

Natural fertility in this soil is medium, content of
organic matter is low, and the depth to which roots can
penetrate is about 40 inches. Runoff is medium to rapid,
and the hazard of further erosion is severe.

In cultivated areas, erosion control will reduce the
amount, of soil loss. Adding manure and plowing under
crop residue help to maintain good tilth. This soil is
suited to most of the cultivated crops and the pasture and
hay plants commonly grown in the county. Capability
unit I1Te-1; woodland group 1; shrub and vine group A ;
wildlife group 1.

Keowns Series

The Keowns series consists of deep, poorly drained
soils. They are in nearly level to depressional areas on
glacial lake plains. These soils formed in stratified silt
and fine sand sediment.

In a representative profile the surface layer is black
silt loam about 6 inches thick. The subsoil, which extends
to a depth of 21 inches, is grayish-brown silt loam. It has
mottles of strong brown in the lower part. The sub-
stratum, to a depth of 60 inches, is brown silt and fine
sand that has strong-brown and grayish-brown mottles.

Keowns soils have medium available water capacity
and moderate permeability. Reaction is moderately al-
kaline.

Representative profile of Keowns silt loam, 0 to 2 per-
cent slopes, in idle land (T. 23 N., R. 20 E., Public
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Claim 32, 0.4 mile east of intersection of County High-
ways GG and GE and 60 feet north of County IHighway
GG, northwest of Austin Straubel Airport):

A1—0 to 6 inches, black (10YR 2/1) silt loam, moderate,
medium, granular structure; very friable, common
roots; mildly alkaline: abrupt, irregular boundary.

Blg—6 to 12 inches, grayish-brown (25Y 5/2) silt loam;
weak, medium. platy structure parting to weak, fine,
subangular blocky; friable, common roots; mod-
erately alkaline, clear, irregular boundary

B2g—12 to 21 inches, grayish-brown (10YR 5/2) silt loam,
many, medium. prominent, strong-brown (75YR
5/8) mottles; weak. fine, subangular blocky strue-
ture; friable, moderately alkaline; clear, wavy
boundary

C—21 to 60 inches, brown (7T5YR 5/4) silt and fine sand,
many, medium, prominent, strong-brown (75YR
5/8) and few, fine. distinet. grayish-brown (10YR
5/2) mottles: massive:; nonsticky when wet; mod-
erately alkaline.

The solum ranges from 15 to 30 inches in thickness The Al
or Ap horizon is 6 to 10 inches thick The B horizon has hues
of 10YR, 25Y, and 5Y. It is fine sandy loam to silt loam
The C horizon generally is stratified silt and fine sand, but
in places it contains thin layers of siltv clay loam

The Keowns soils mapped in Brown County lack the free
carbonates in the solum that are defined for the series, but
this does not alter their usefulness and behavior.

Keowns soils are near Yahara and Pella soils They are
wetter than the somewhat poorly drained Yahara soils and
have a lower clay content in the B horizon than Pella soils

Keowns silt loam (0 to 2 percent slopes) (Ke).—This is
the only Keowns soil mapped in the countv. It is on
nearly level areas or in depressions on glacial lake plains.

_Small. areas of Yahara and Kibbie soils were included
with this soil in mapping.

Natural fertility and the content of organic matter in
this soil are medium. The effective depth to which roots
can penetrate 1s 40 inches or more.

Wetness is the main limitation to use of the soil. and
drainage is needed for good crop growth. Open-ditch
drainage is the most suitable for this soil. Undrained
areas generally are used for permanent pasture or are
wooded. Capability unit ITTw-3; woodland group 7;
shrub and vine group C; wildlife group 5b.

Kewaunee Series

The Kewaunee series consists of deep, well drained and
moderately well drained soils on glacial till plains and
ridges. These soils formed in a thin mantle of silty or
loamy material and in the underlying clayey glacial till.
Slopes range from 2 to 30 percent.

In a representative profile the surface laver is very
dark grayish-brown silt loam about 5 inches thick. The
subsurface layer is grayish-brown silt loam about 3 inches
thick. The subsoil, which extends to a depth of about 27
inches. is reddish-brown silty clay loam in the upper part
and reddish-brown silty clay in the lower part. The sub-
stratum, to a depth of 60 inches, is reddish-brown heavy
clay loam. Pebbles as large as 8 inches in diameter are
common throughout the subsoil and substratum.

Kewaunee soils have high available water capacity and
slow permeability. Reaction is slightly acid to mildly
alkaline.

Representative profile of Kewaunee silt loam. 2 to 6
percent slopes, in an area of idle land (SE1/NW1/, sec.
29, T. 23 N., R. 21 E., along railroad track 100 yards
northwest of town road at railroad crossing) :

A1—0 to 5 inches, very dark grayish-brown (10YR 38/2) silt
loam; weak, medium. subangular Dblocky structure
parting to moderate, fine, crumb structure; friable;
neutral ; abrupt, irregular boundary.

A2—5 to 8 inches, gravish-brown (10YR 5/2) silt loam:
weak, medium, platy structure parting to moderate,
fine, subangular blocky; slightly hard; some peds
with reddish-brown (5YR 5/4) interior colors, most-
1y less than 10 millimeters mn diameter: worm casts
of verv dark grayish brown (10YR 3/2); slightly
acid; abrupt, irregular boundarv

to 11 inches, reddish-brown (5YR 5/4) silty clay

loam ; weak to moderate, medium, subangular blocky

structure; hard when dry, pebbles as large as 3

meches 1n diameter, mostly less than 10 millimeters;

patchy clay films; light brownish-gray (10YR 6/2)

coatings on peds; slightly acid; clear, irregular

boundary

B2t—11 to 20 inches, reddish-brown (25YR 4/4) silty clay;
moderate, medium, subangular blocky structure part-
ing to moderate and strong, fine, angular blocky;
very hard when dry, pebbles as large as 3 inches in
diameter but most are less than 10 millimeters; con-
tinuous clay films; neutral ; clear, irregular boundarv

B3t—20 to 27 inches, reddish-brown (2.5YR 4/4) silty clay;
weak, medium, prismatie structure parting to mod-
erate, medium and fine, angular blocky; very hard
when dry, pebbles as large as 3 inches in diameter
but most are less than 10 millimeters, patchy clay
films ; pale-brown (10YR 6/3) discontinuous seam of
free carbonates, ¥4 to % inch thick, at lower con-
tact; abrupt, irregular boundary

C—27 to 60 inches, reddish-brown (5YR 4/3) heavy clay
loam : moderate, medium and coarse. angular blocky
structure:; very hard when dry, pebbles as large as
3 1nches 1n diameter but most are less than 10
millimeters; light reddish-brown (5YR 6/8) free
carbonates, strongly calcareous.

B1t—S8

The solum commonly 15 24 to 36 inches thick but ranges
from 20 to 40 inches. The Al horizon has hues of 10YR or
75YR, values of 3 or 4, and chromas of 2 to 4 Texture of
the A horizon is sandv loam, silt loam. or silty clay loam
The silty clay loam occurs in areas of eroded soils and the
sandy loam in areas where a thin deposit of sandy drift
overlies the finer textured glacial till The A2 horizon has hues
of 10YR or 75YR, values of 4 or 5, and chromas of 2 or 3
The texture in many places is like that of the Al horizon
In some places where the soil has been plowed deeply, the A2
horizon is mixed with the Ap horizon. The major part of the
B horizon has hues of 5YR or 25YR, values of 4 or 5, and
chromas of 3 to 6 The texture is clay or silty clay The C
horizon has colors similar to those of the B horizon Texture
is heavy clay loam, silty clay. and light clay.

Kewaunee soils are near Manawa and Povgan soils They
form a drainage sequence with the somewhat poorly drained
Manawa soils and the poorly drained Poygan soils.

Kewaunee sandy loam, 2 to 6 percent slopes (KfB).—
This soil (fig. 10) is on glacial till plains. The surface
layer has a higher sand content than that in the profile
described as representative of the series.

Included with this soil in mapping were some areas of
nearly level Kewaunee soils, a small area of Manawa
soils in drainageways, some small areas of eroded Kewau-
nee soils, and areas of Manistee soils.

Natural fertility in this soil is high, and organic-
matter content is low. The effective depth to which roots
can penetrate is 40 inches or more. Runoff is medium.
Erosion is the main hazard on this soil.

Erosion-control practices are beneficial if row crops
are planted. The soil is well suited to the crops commonly
grown in the county. Capability unit ITe-6; woodland
group 2; shrub and vine group A; wildlife group 2.

Kewaunee sandy loam, 6 to 12 percent slopes, eroded
(KfC2).—This soil is on glacial till plains. The surface layer



BROWN COUNTY, WISCONSIN 23

Figure 10.—Typical profile of a Kewaunee sandy loam. The high
content of clay in the subsoil and the substratum limits use of
this soil as a site for septic tank filter fields.

of this soil is thinner and has a higher sand content than
that in the profile described as representative of the
series. The plow layer is a mixture of the original surface
layer and a moderate amount of reddish-brown material
from the subsoil.

Included with this soil in mapping were areas of gently
sloping and moderately steep Kewaunece soils, a limited
acreage of Manawa soils in drainageways, and small areas
of slightly eroded to severely eroded Kewaunee soils.

Natural fertility in this soil is high, organic-matter
content is low, and the effective depth to which roots can
penetrate is 40 inches or more. Runoff is medium. Further
erosion i3 the main hazard.

Erosion-control practices are beneficial if row crops are
grown. This soil 1s well suited to all crops commonly
grown in the county. Capability unit ITTe-6; woodland
group 2; shrub and vine group A ; wildlife group 2.

Kewaunee loam, gravelly substratum, 2 to 6 percent
slopes (KgB).—This soil is on glacial till plains. Stratified
medium sand and gravel is present at a depth ranging
from 40 to 60 inches, but the profile otherwise is similar
to that described as representative of the series.

Included with this soil in mapping were some small
areas of gently sloping Kewaunee silt loam and a few
areas of eroded soils.

Erosion is the main hazard on this soil, and practices
that control runoff and soil loss are beneficial. The soil
1s well suited to all crops commonly grown in the county.
Capability unit ITe-6; woodland group 2; shrub and
vine group A; wildlife group 2.

Kewaunee silt loam, 2 to 6 percent slopes (KhB).—This
soil is on glacial till plains. Tt has the profile described
as representative of the series.

Included with this soil in mapping were some small
areas of nearly level and sloping Kewaunee soils, areas of
Manawa soils along drainageways, and some areas of
Kewaunee soils that have a loam surface layer.

Natural fertility in this soil is high, and organic-matter
content is low. Runoff is medium, and the effective depth
to which roots can penctrate is 40 inches or more. Erosion
is the main hazard when this soil is cultivated.

Erosion control will reduce the amount of soil loss. The
soil is well suited to all crops commonly grown in the
county. Capability unit TTe—6; woodland group 2; shrub
and vine group A ; wildlife group 2.

Kewaunee silt loam, 2 to 6 percent slopes, eroded
(KhB2).—This soil is on glacial till plains. The surface layer
is thinner than the one in the profile described as repre-
sentative of the series. The plow layer is a mixture of the
original surface layer and a moderate amount of reddish-
brown material from the subsoil.

Included with this soil in mapping were areas of nearly
level and sloping Kewaunee soils, a limited acreage of
Manawa soils along drainageways, and some small areas
of Xewaunee soils that have a loam surface layer. Some
areas of severely ecroded Kewaunee soils were also in-
cluded.

Natural fertility in this soil is high, and organic-
matter content is low. The effective depth to which roots
can penetrate is 40 inches or more. Runoff is medium.
Further erosion is the main hazard on this soil.

When the soil is cultivated intensively, erosion control
will reduce the amount of soil loss. The use of green
manure crops and the application of barnyard manure
help to maintain good tilth. This soil is well suited to all
crops commonly grown in the county. Capability unit
IIe—6; woodland group 2; shrub and vine group A ; wild-
life group 2.

Kewaunee silt loam, 6 to 12 percent slopes, eroded
[KhC2).—This soil is on glacial till plains. It has a thinner
surface layer than the one in the profile described as rep-
resentative of the series. The plow layer is a mixture of
the original surface layer and a moderate amount of the
reddish-brown subsoil.

Included with this soil in mapping were some areas of
gently sloping and moderately steep Kewaunee soils, a
limited acreage of Manawa soils along drainageways,
and some small areas of Kewaunee soils that have a loam
surface layer.

Natural fertility in this soil is high, and organic-matter
content, is low. Runoff is medium. The effective depth to
which roots can penetrate is 40 inches or more. Further
erosion is the main hazard on this soil.

Erosion control will reduce the amount of soil loss. The
use of barnyard manure and green manure crops will help
to maintain good tilth. This soil is well suited to all crops
commonly grown in the county. Capability unit IITe-6;
woodland group 2; shrub and vine group A; wildlife
group 2.

Kewaunee silt loam, 12 to 20 percent slopes, eroded
(KhD2).—This soil is on ridges and slopes of ravines on
glacial till plains. The surface layer and the subsoil are
thinner than those in the profile described as representa-
tive of the series.
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Included with this soil in mapping were areas of slop-
ing to steep Kewaunee soils, small areas of Kewaunee
soils that have loam and sandy loam surface layers, and
areas of Kewaunee solls that are slightly eroded.

Natural fertility in this soil is high, and organic-matter
content is low. Runoff is medium, and the effective depth
to which roots can penetrate is 40 inches or more. The
hazard of further erosion is the main limitation to use
of this soil.

Erosion control will reduce the amount of soil loss in
cultivated areas. Most of the soil is in trees or is perma-
nent pasture. Capability unit IVe-6; woodland group 2;
shrub and vine group A; wildlife group 2.

Kewaunee silt loam, 20 to 30 percent slopes, eroded
{KhE2).—This soil is on ridges and the sides of ravines in
glacial till plains. The surface layer and subsoil are thinner
than those in the profile described as representative of the
series.

Included with this soil in mapping were areas of mod-
erately steep and very steep Kewaunee soils, areas of
Kewaunee soils that have a loam surface layer, and areas
of Kewaunee soils that are only slightly eroded.

Natural fertility in this soil is medium, and organic-
matter content is low. Runoff is rapid. The hazard of
further erosion is severe on this soil.

This soil is not suited to cultivated crops. Most of the
acreage is wooded or is used for permanent pasture.
Capability unit VIe-6; woodland group 2; shrub and
vine group A; wildlife group 2.

Kewaunee soils, 6 to 12 percent slopes, severely
eroded (KkC3).—These soils are in small areas on glacial
till plains. The surface layer is clayey and reddish brown,
but the profile is otherwise similar to that described as
representative of the series.

Included with this soil in mapping were small areas of
gently sloping and moderately steep Kewaunee soils. A
limited acreage of severely eroded Oshkosh soils was also
included.

Natural fertility is medium, and the content of organic
matter 1s Jow. The effective depth to which roots can
penetrate is 40 inches or more. Runoff is rapid. Further
erosion is the main hazard on this soil. If the soils are
tilled when wet, they tend to puddle and the soil mate-
rial dries in hard clods.

Control against further erosion is beneficial where the
soil is planted to row crops. Applying barnyard manure
and plowing under green manure improves fertility and
tilth. This soil i¢ suited to all crops commonly grown in
the county. It is especially suited to alfalfa. Capability
unit I'Ve-6; woodland group 2; shrub and vine group A;
wildlife group 2.

Kewaunee soils, 12 to 20 percent slopes, severely
eroded (KkD3).—These soils are on ridges in glacial till
plains. The surface layer is clayey and reddish brown in
color. but otherwise the profile is similar to that described
as representative of the series.

Included with these soils in mapping were small areas
of sloping and steep Kewaunee soils and a small acreage
of severely eroded Oshkosh soils.

Natural fertility in these soils is medium, and organic-
matter content is low. The effective depth to which roots
can penetrate is 40 inches or more. Runofl’ is rapid. Clods
form if these soils are tilled when wet. The major hazard
is further erosion.

The use of barnyard manure or green-manure crops
helps to maintain fertility and good tilth. Erosion con-
trol will reduce the amount of soil loss where row crops
are grown,

This soil is better suited to hay, pasture, and trees than
to cultivated crops. Capability unit VIe-6; woodland
group 2; shrub and vine group A ; wildlife group 2.

Kewaunee soils, 20 to 30 percent slopes, severely
eroded (KkE3).—This soil is in small areas on ridges in
glacial till plains. The surface layer is clayey and reddish
brown in color, but the profile otherwise is similar to that
described as representative of the series.

Included with this soil in mapping were small areas of
moderately sloping and very steep Kewaunee soils and a
Iimited acreage of severely eroded Oshkosh soils.

Natural fertility in this soil is medium, and organic-
matter content is low. Runoff is rapid. Further erosion is
the main hazard.

This soil is better suited to permanent pasture or trees
than to cultivated crops. Capability unit VIIe-6; wood-
land group 2; shrub and vine group A ; wildlife group 2.

Kewaunee-Manawa complex, 2 to 6 percent slopes
(KIB).—About 60 percent of the acreage of this mapping
unit is Kewaunee silt loam, and about 40 percent is
Manawa silty clay loam. The soils are on glacial till
plains, and slopes are complex. The Manawa soils are
in depressions and drainageways, and the Kewaunee soils
occupy higher areas. Included in mapping were small
areas of Poygan soils.

In the Kewaunee part of the mapping unit, erosion is
the major hazard to crops. In the Manawa part, wetness
is the major hazard. Soils of this mapping unit are
suited to all the crops commonly grown in the county,
and most of the acreage is cultivated. Areas not culti-
vated are in pasture or are wooded. Capability unit
ITe-6; woodland group 2; shrub and vine group C; wild-
life group 2.

Kewaunee-Manawa complex, 2 to 6 percent slopes,
eroded (KiB2).—About 60 percent of the acreage of this
mapping unit is Kewaunee silt loam, and about 40 per-
cent is Manawa silty clay loam. Small areas of Poyvgan
soils were included in mapping.

In many areas the Kewaunee soils are eroded and the
reddish-brown subsoil is exposed. In these areas tillage
has mixed subsoil material with the remaining surface
layer. The main hazards on the soils of this complex are
further erosion of the Kewaunee soils and wetness of the
Manawa soils.

Most of the acreage is cultivated, and it is suitable for
all crops commonly grown in the county. Uncultivated
areas are in pasture or are wooded. Capability unit ITe-6;
woodland group 2; shrub and vine group C; wildlife
group 2.

Kewaunee-Sisson complex, 15 to 30 percent slopes,
eroded (KmE2).—This mapping unit consists of Kewaunee
and Sisson soils that occur in an intermingled pattern on
hillsides on glacial till plains. About 55 percent of the
acreage is Kewaunee silt loam. and about 45 percent is
Sisson sandy loam. Stratified silt and fine sand, like that
from which the Sisson soils formed, occur in undulating
strata in the clayey till of the Kewaunee soils. Included
with this soil in mapping were small areas of Kewaunee
silty clay loam and areas of Sisson loam. In places the



BROWN COUNTY, WISCONSIN 25

substratum of the Kewaunee soil is underlain by silt and
fine sand at a depth ranging from 2 to 5 feet. In other
places the Sisson soil is underlain by a clayey substratum.
Gtherwise the profiles of the soils in this complex are
similar to the profiles described as representative of the
respective series.

The hazard of further erosion is the major limitation
to use of the soils in this complex. Only a small part of
the acreage is cultivated. Most of it is in pasture or is
wooded. Capability unit IVe-6; woodland group 2; shrub
and vine group A; wildlife group 2.

Kibbie Series

The Kibbie series consists of deep, nearly level to very
gently sloping, somewhat poorly drained soils of glacial
lake plains. These soils formed in stratified, calcareous
silt and very fine sand containing thin, finer textured
layers.

In a representative profile the surface layer is very
dark gray silt loam about 8 inches thick. The subsurface
layer is about 2 inches thick. It is brown silt loam with
gray and yellowish-red mottles. The subsoil, which ex-
tends to a depth of 26 inches, is brown to dark brown
and has gray and yellowish-red mottles throughout. The
upper part is silty clay loam, and the lower part is loam.
The substratum, to a depth of 46 inches, is stratified
brown silt and fine sand. Below this, to a depth of 60
inches, is reddish-brown silt that has thin layers of silty
clay loam and silty clay.

Kibbie soils have medium available water capacity and
moderately slow permeability. Reaction is neutral. In wet
seasons water is held above the moderately slowly perme-
able substratum,

Representative profile of Kibbie silt loam in a culti-
vated area (1. 23 N., R. 20 E., Public Claim 41, 0.5 mile
north of intersection of County Highways G and GV, 330
feet south of bridge, and 30 feet east of road):

Ap—0 to 8 inches, very dark gray (10YR 3/1 silt loam;
weak, mediun, subangular blocky structure parting
to moderate, medium, granular; very friable; com-
mon roots; neutral; clear, irregular boundary.

A2—S8 to 10 inches, brown (10YR 5/3) silt loam; common,
fine, distinet, gray (10YR 5/1) and common, fine,
prominent, yellowish-red (5YR 4/6) mottles; weak,
fine and medium, subangular blocky structure; fri-
able; common roots; neutral; abrupt, irregular
boundary.

B1—10 to 15 inches, brown to dark-brown (75YR 4/2) silty
clay loam ; common, fine, faint, gray (10YR 5/1) and
common, fine, prominent, yellowish-red (5YR 4/6)
mottles ; moderate, medium, subangular blocky strue-
ture; firm; neutral; clear, irregular boundary.

B2t—15 to 20 inches, brown to dark-brown (10YR 4/3) silty
clay loam; common, fine, distinet, gray (10YR 5/1)
and common, fine, prominent, yellowish-red (5YR
4/6) mottles; weak, medium, subangular blocky
structure parting to moderate, fine, subangular
blocky: firm; thin patchy clay films on faces of
peds; neutral; clear, irregular boundary.

B3—20 to 26 inches, brown to dark-brown (10YR 4/3) loam;
common, fine, distinet, gray (10YR 5/1) and com-
mon, fine, prominent. yellowish-red (5YR 4/6) mot-
tles; weak, coarse, subangular blocky structure; fri-
able; neutral to mildly alkaline; clear, wavy bound-
ary.

C1—26 to 46 inches, brown (7T5YR 5/4) stratified silt and
fine sand; many, medium, prominent, strong-brown
(7T5YR 5/8) mottles; friable; calcareous:; abrupt,
wavy boundary.

C2—46 to 60 inches, reddish-brown (BYR 5/4) friable silt
with stratified thin layers of firm silty clay loam
and silty clay, calcareous.

The solum ranges from 24 to 48 inches in thickness The
Al horizon ranges in color from very dark grayish brown
(10YR 3/2) to black (10YR 2/1) The B horizon is heavy
loam, heavy silt loam, or silty clay loam and has hues of
75YR or 10YR, values of 4 or 5, and chromas of 2 or 3 The
average clay content of the B horizon is 18 to 30 percent
Silt, very fine sand, and fine sand are the dominant textures
of the C horizon. Thin bands of silty clay loam or silty clay
occur in places The thickness and sequence of layers vary
considerably

Kibbie soils are near Yahara and Briggsville soils. They
are wetter and have a lower clay content in the B and C
horizons than Briggsville soils, and they have a higher clay
content in the B horizon than Yahara soils.

Kibbie silt loam, 1 to 3 percent slopes (KnA).—This
soil is on glacial lake plains. Included in mapping were
a few areas where the substratum lacked the fine sand
layers of the representative profile. Some small areas of
Yahara soils were also included.

Natural fertility in this soil is medium, and the con-
tent of organic matter is high. Runoff is slow. The effec-
tive depth to which roots can penetrate is 40 inches or
more.

Wetness is the main limitation to use of this soil. If
drained, the soil is well suited to crops. Undrained areas
generally are used for pasture or are wooded. Capability
unit ITw—2; woodland group 7; shrub and vine group C;
wildlife group 5a.

Kolberg Series

The Kolberg series consists of moderately deep, well-
drained soils of glacial till plains. These soils formed in
a thin silt layer and underlying clayey till. They are
underlain by limestone bedrock. The underlying bedrock
strongly influences the topography of the Kolberg soils.
Slopes are 1 to 12 percent.

In a representative profile the surface laver is dark
grayish-brown silt loam about 7 inches thick. The sub-
surface layer is brown to dark-brown silt loam about 6
inches thick. The subsoil extends to a depth of about 30
inches. The upper part of the subsoil is a mixture of
brown to dark-brown silt loam and reddish-brown silty
clay loam. The middle part is reddish-brown and dark
reddish-brown silty clay, and the lower part is reddish-
brown to yellowish-red silty clay loam. The substratum
is reddish-brown loam about 8 inches thick. It is under-
lain by limestone bedrock at a depth of about 33 inches.

Kolberg soils have medium available water capacity
and moderately slow permeability. Reaction is neutral.

Representative profile of Kolberg silt loam, 2 to 6
percent slopes, in a cultivated area (NE1,SKELl} see. 7,
T. 24 N., R. 22 E., 250 feet west and 175 feet south of
road intersection) :

Ap—O0 to 7 inches. dark grayish-brown (10YR 4/2) silt loam;
weak, fine, subangular blocky structure; friable;
neutral ; abrupt, smooth boundary.

A2-—7 to 11 inches, brown (75YR 5/3) silt loam; weak and
moderate, coarse and medium, platy structure; fri-
able; neutral; clear, wavy boundary.

A&B-—11 to 13 inches, brown to dark-brown (7 5YR 4/2-5/2)
tongues of silt loam 15 to 20 millimeters wide that
have weak, medium, platy structure and penetrate
brown (7.5YR 5/4) heavy silt loam that has weak,
medium, subangular blocky structure; friable;
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tongues occupy 50 to 75 percent of horizon; neutral;
abrupt, wavy boundary.

B&A—13 to 16 inches, brown (75YR 5/3) tongues of silt
loam 15 to 20 millimeters wide that have weak,
medium, platy structure and penetrate reddish-brown
(YR 4/4) silty clay loam that has weak, coarse,
prismatic structure parting to moderate, coarse and
medium, subangular bloeky; firm; tongues occupy 20
to 50 percent of the horizon; neutral; abrupt, wavy
boundary.

IIB2t—16 to 23 inches, reddish-brown (5YR 4/4) and dark
reddish-brown (5YR 3/4) silty clay; weak, coarse,
prismatic structure parting to moderate, medium and
strong, fine subangular blocky; firm; thin con-
tinuous clay films; neutral; gradual, wavy boundary.

IIB3t—23 to 30 inches, reddish-brown (5YR 4/4) and yellow-
ish-red (5YR 5/8) silty clay loam; common, fine,
distinet, strong-brown (7.5YR 5/6-5/8) mottles:
moderate, medium, subangular blocky struecture:
firm; common thin clay films; neutral: clear, ir-
regular boundary.

I1C—30 to 33 inches, reddish-brown (5YR 5/4) loam: mas-
sive parting to weak, medium. subangular blocky
structure; friable; mildly alkaline:; abrupt, smooth
boundary.

ITTR—33 to 60 inches, limestone bedrock that is layered and
highly fissured

The solum ranges from 20 to 40 inches in thickness Tongues
of A2 horizon material surround thin, columnlike upward ex-
tensions of the Bt horizon or completely surround small, iso-
lated remnants of Bt horizon material. The Bt horizon has
hues of 2.5YR to 75YR, values of 3 or 4, and chromas of 3
to 6. Texture is silty clay loam. silty clay, or clay The 110
horizon is loamy or clayey residum from limestone and is
2 to 10 inches thick.

Kolberg soils are near Bonduel soils and near Summerville,
clayey subsoil variants They are better drained than the
Bonduel soils and are deeper to bedrock than the Summerville,
clayey subsoil variants

Kolberg silt loam, 1 to 6 percent slopes (KoB).—This
soil is on glacial till plains. Tt has the profile deseribed
as representative of the Kolberg series.

Included with this soil in mapping were some areas of
Kolberg soils that have a loam till substratum. some
spots of eroded soils, a limited acreage of sloping Kolberg
soils, and Kolberg soils that have bedrock at a depth of
less than 20 inches.

Natural fertility in this soil is high, and organie-
matter content is low. Runoff is medium. The effective
depth to which roots can penetrate is 20 to 40 inches.
Erosion is the main hazard on this soil, and erosion-con-
trol practices are beneficial where the soil is cultivated.

The soil is well suited to all crops commonly grown in
the county. Capability unit ITe-2; woodland group 2;
shrub and vine group A ; wildlife group 1.

Kolberg silt loam, 6 to 12 percent slopes, eroded
(KoC2).—This soil is on glacial till plains. The surface layer
and the subsoil are thinner than those in the profile de-
scribed as representative of the series. The original sur-
face layer has been mixed by tillage with the upper part
ofl the subsoil, and the present plow layer is a lighter
color.

Included with this soil in mapping were areas of a
gently sloping Kolberg soil and a limited acreage of
severely eroded Kolberg soils.

Natural fertility in this soil is high. and organic-
matter content is low. Runoff is medium. The effective
depth to which roots can penetrate is 20 to 40 inches.
Further erosion is the main hazard.

Erosion-control practices are beneficial in cultivated

areas. Good tilth can be maintained by applying barn-
yard manure and plowing under green-manure crops.

This soil is well suited to all crops commonly grown
in the county. Capability unit I1Ie-2; woodland group
2; shrub and vine group A ; wildlife group 1.

Lamartine Series

The Lamartine series consists of deep, somewhat poorly
drained soils on glacial till plains. These soils formed in
a silt mantle and the underlying calcareous glacial till.
Slopes are 0 to 3 percent.

In a representative profile the surface layer is very
dark grayish-brown silt loam about 8 inches thick. The
subsurface layer is about 7 inches thick. It is dark gray-
ish-brown silt loam with yellowish-brown mottles. The
subsoil extends to a depth of about 38 inches. The upper
part is olive-brown silt loam with yellowish-brown and
gray mottles, the middle part is a brown silty clay loam
with yellowish-brown and gray mottles, and the lower
part is yellowish-brown sandy clay loam. The sub-
stratum, to a depth of 60 inches, is strong-brown loam
glacial till. ]

Lamartine soils have a high available water capacity
and moderately slow permeability. In wet seasons water
is held above the moderately slowly permeable sub-
stratum. Reaction is mildly alkaline.

Representative profile of Iamartine silt loam in a
cultivated area (1. 21 N, R. 20 E., SEL/SW1/ sec. 12.
0.3 mile east of the southwest section corner and 50 feet
north of Town Road) :

Ap—O0 to 8 inches, very dark grayish-brown (I10YR 3/2) silt
loam ; moderate, medium, subangular blocky struc-
ture; firm; mildly alkaline; abrupt, smooth bound-

ary.
A2—S8 to 15 inches, dark grayish-brown (10YR 4/2) silt loam:
few, fine, prominent, yellowish-brown (10YR 5/8)

mottles; weak, fine, subangular blocky structure:
very friable; mildly alkaline; gradual, smooth
boundary.

B1—15 to 22 inches, olive-brown (25Y 4/4) silt loam: few,
fine, prominent, yellowish-brown (10YR 5/8) and
gray (10YR 5/1) mottles; weak, medium, subangular
blocky structure; very friable; mildly alkaline;
gradual, smooth boundary

B21t—22 to 34 inches. brown (10YR 35/3) silty clay loam;
few, fine, prominent, yellowish-brown (10YR 5/8)
and few, fine, distinct. gray (10YR 5/1) mottles:
moderate, medium, subangular blocky structure:
firm ; thin patchy clay films; mildly alkaline; clear.
smooth boundary.

1IB22t—34 to 38 inches. yellowish-brown (10YR 5/4) sandy
clay loam; moderate, medium. subangular blocky
structure; firm; thin continuous clay films; mildly
alkaline ; gradual, smooth boundary

11C—38 to 60 inches, strong-brown (7.5YR 5/6) loam glacial
till ; massive; friable; calcareous

The solum ranges from 24 to 40 inches in thickness but
generally is 30 to 40 inches Thickness of the silt mantle
ranges from 20 to 36 inches. Reaction in the solum ranges
from slightly acid to mldly alkaline The underlying loam
till is highly calecareous The Ap horizon is very dark gray-
ish brown (10YR 3/2) or very dark gray (10YR 3/1). The
B2t horizon generally has hues of 10YR or 75YR. value of
4 or 5, and chromas of 3 to 5 The B horizon formed in both
loess and glacial till.

Lamartine =oils are commonly associated with the well-
drained Waymor and poorly drained Pella soils They oc-
cupy drainageways and depressions. Lamartine soils are not
so wet as Pella soils.
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Lamartine silt loam, 0 fo 3 percent slopes (LoA).—
This is the only Lamartine soil mapped in the county.
It is on till plains.

Included with this soil in mapping were small areas
of a Lamartine soil in which depth to the glacial till sub-
stratum is more than 36 inches. Also included were small
areas of Pella soils and soils that have a sandy loam
glacial till substratum.

Natural fertility in this soil is high, and organic-
matter content is medium. Runoff is slow. Wetness is the
main limitation to use of this soil.

Tile drains are effective in removing excess water. The
soil is well suited to crops if it is drained. Capability
unit IIw-2; woodland group 7; shrub and vine group
C; wildlife group 5a.

Manawa Series

The Manawa series consists of deep, somewhat poorly
drained soils in drainageways and shallow depressions
on lacustrine and glacial till plains. These soils formed in
calcareous, clayey lacustrine deposits or clayey glacial till.
Slopes are 1 to 3 percent.

In a representative profile the surface layer is very
dark brown silty clay loam about 8 inches thick. The
subsoil, which extends to a depth of about 30 inches, is
dark reddish-gray silty clay in the upper part, reddish-
brown silty clay over reddish-brown heavy silty clay
loam in the middle part, and reddish-brown clay loam in
the lower part. Yellowish-red and gray mottles are pres-
ent throughout the subsoil. The substratum, to a depth
of 60 inches, is reddish-brown heavy clay loam.

Manawa soils have high available water capacity and
slow permeability. In wet seasons, water is held above
the slowly permeable substratum. Reaction is neutral to
mildly alkaline.

Representative profile of Manawa silty clay loam, 1 to
3 percent slopes, 1n a cultivated area (SW1,NW1/, sec.
35, T. 23 N., R. 19 E., 0.25 mile south and 60 feet east
of the northwest section corner) :

Ap—O to 8 inches, very dark brown (10YR 2/2) silty clay
loam ; moderate, fine, subangular blocky structure;
friable; common fibrous roots; mildly alkaline;
abrupt, irregular boundary.

Blg—S8 to 12 inches, dark reddish-gray (5YR 4/2) silty clay:
common, medium, prominent, yellowish-red (5YR
4/8) mottles; moderate, medium, subangular blocky
structure; very firm; common roots; faint streaks
of gray (5YR 5/1) and dark gray (5YR 4/1) along
root channels; neutral; abrupt, irregular boundary

B21t—12 to 22 inches, reddish-brown (5YR 4/3) silty clay:
common, fine, prominent, yellowish-red (5YR 4/8)
mottles; moderate to strong, medium. subangular
blocky structure; very firm; few roots; distinet
streaks of dark gray (5YR 4/1) along root channels ;
moderately thick continuous clay films on faces of
peds; neutral; gradual, irregular boundary.

B22t—22 to 27 inches, reddish-brown (5YR 4/3) heavy silty
clay loam; common, medium, prominent, yellowish-
red (DYR 4/8) mottles: moderate, medium, sub-
angular blocky structure; very firm, few roots; dis-
tinet streaks of dark gray (5YR 4/1) along root
channels; moderately thick continuous clay films on
faces of peds; slightly alkaline; clear, irregular
boundary.

B3—27 to 30 inches, reddish-brown (5YR 4/3) clay loam;
many, medium, prominent, yellowish-red (5YR 4/8)
and common, fine, distinct, dark-gray (5YR 4/1)

mottles ; weak, medium, subangular blocky structure;
friable; moderately alkaline; abrupt, irregular
boundary.

C—30 to 60 inches, reddish-brown (5YR 4/4) heavy clay
loam; common, medium, distinct, strong-brown
(7.5YR 5/6) mottles; massive; firm; calcareous.

The solum ranges from 20 to 36 inches in thickness but
commonly is 28 to 33 inches The A horizon is black (10YR
2/1) to very dark grayish-brown (10YR 3/2) sandy loam,
silt loam, and silty clay loam 6 to 10 inches thick The A2
horizon ranges from incipient to distinet. In places it is in-
corporated with the Ap horizon. The Bt horizon is silty clay
or heavy silty clay loam. It has hues of 5YR or 25YR, values
of 4 or 5, and chromas of 3 or 4. The C horizon is typically
heavy clay loam but ranges to clay. The C horizon has hues
of 5YR or 25YR. The number of glacial pebbles throughout
the profile varies.

Manawa soils are near Kewaunee, Oshkosh, and Poygan
soils. They are wetter than the Kewaunee and Oshkosh soils
and not so wet as the Poygan soils. Manawa soils also are
assocjated with Shullsburg, wet variant, soils that occur in
the vicinity of the Niagara escarpment. They lack the olive-
gray weathered shale substratum of these Shullsburg soils

Manawa sandy loam, 1 to 3 percent slopes (McA).—
This soil is in depressions and drainageways on glacial
till and lacustrine plains. It has a lighter colored and
coarser textured surface layer than the one in the profile
described as representative of the series.

Included with this soil in mapping were small areas of
Allendale soils, small areas of Manawa soils that have
slopes of 4 and 5 percent, and small areas of soils that
have a loam surface layer.

Natural fertility and content of organic matter are
high. The eflective depth to which roots can penetrate is
40 inches or more. Runoff is slow, and wetness is the main
limitation.

If drained, this soil is suited to most of the field crops
and the pasture and hay plants commonly grown in the
county. Capability unit ITw-2; woodland group 7; shrub
and vine group C; wildlife group 5a.

Manawa silty clay loam, 1 to 3 percent slopes
(McA)—This soil is in depressions and drainageways on
glacial till and lacustrine plains. It has the profile de-
scribed as representative of the series (fig. 11).

Included with this soil in mapping were areas of poorly
drained Poygan soils, small areas of moderately well
drained Kewaunee and Oshkosh soils, and areas of
Manawa soils that have an alluvial accumulation of 2 to
6 inches in places. Small areas of Manawa soils that have
slopes of 4 and 5 percent are also included.

This soil has high natural fertility and a high content
of organic matter. The effective depth to which roots can
penetrate is 40 inches or more. Runoff is slow. Wetness is
the main hazard on this soil.

Using tile drains, applying manure, and returning crop
residue to the soil help to make this soil more suitable
for crops. If drained, this soil is suited to most of the
crops and the pasture and hay plants commonly grown
in the county. Capability unit IIw—2; woodland group
2: shrub and vine group C; wildlife group 5a.

Manistee Series

The Manistee series consists of deep, well drained and
moderately well drained soils on lacustrine plains and
beach ridges. These soils formed in sandy material and
underlying clayey lacustrine sediment or glacial till.
Slopes are 2 to 14 percent.
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Figure 11.—Typical profile of a Manawa silty clay loam. The
blocky structure is favorable for draining this seil by use of tile
drains.

In a representative profile the surface layer is very
dark grayish-brown loamy fine sand about 5 inches thick.
The subsoil extends to a depth of about 46 inches. It is
brown to dark-brown loamy fine sand or fine and medium
sand in the upper part and reddish-brown silty clay in
the lower part. The substratum, to a depth of about 60
inches, is a reddish-brown silty clay.

Manistee soils have medium avatlable water capacity.
Permeability is rapid in the sandy material and slow 1n
the clayey material. Reaction is slightly acid to mod-
erately alkaline.

Representative profile of Manistee loamy fine sand, 2
to 6 percent slopes, in a cultivated area (T. 23 N., R. 20
E., Public Claim 23, 14 mile west of Highway 32-41, 375
feet north of County Trunk HH, 100 feet west of the
road) :

Ap—0 to 5 inches, very dark grayish-brown (10YR 3/2)
loamy fine sand; weak. fine, subangular blocky struc-
ture parting to weak, very fine, subangular blocky;
very friable; many roots; slightly acid, clear, wavy
boundary.

B21lir—5 to 11 inches, brown to dark-brown (10YR 4/3)
loamy fine sand ; weak, fine, subangular blocky strue-
ture; very friable; many roots; slightly acid; clear,
wavy boundary.

B22ir—11 to 24 inches, brown to dark-brown (7.5YR 4/4)
fine sand; weak, fine and medium, subangular blocky

structure ; very friable; many roots in upper 7 inches
only ; slightly acid ; clear, wavy boundary.

A'&B’—24 to 27 inches. brown to dark-brown (75YR 4/4,
5/4, and 5/2) fine and medium sand; weak, fine and
medium, subangular blocky structure; slightly brit-
tle; neutral; abrupt, smooth boundary.

IIB’21t—27 to 37 inches, reddish-brown (5YR 4/4) silty clay,
moderate, fine and medium, angular blocky structure;
firm; continuous clay films; mildly alkaline; clear,
smooth boundary.

IIB'22t—37 to 46 inches, reddish-brown (5YR 5/3) silty clay,
moderate. medium, angular blocky structure; firm:
continuous clay films on faces of peds; mildly alka-
line, clear, smooth boundary.

IIC—46 to 60 inches, reddish-brown (5YR 4/4) silty clay;
moderate, coarse, prismatic structure parting to
weak to moderate, medium, angular blocky; firm;
calcareous.

The A horizon ranges from loamy fine sand to fine sandy
loam. Depth to the clayey material ranges from 20 to 40
inches The clayey material has a hue of 10YR to 5YR, and
its texture is clay loam to clay.

Manistee soils are near Allendale and Wauseon soils. They
form a drainage sequence with the somewhat poorly drained
Allendale soils and the poorly drained Wauseon soils

Manistee loamy fine sand, 2 to 6 percent slopes
(MeB).—This soil is on lacustrine plains. It has the profile
described as representative of the series.

Included with this soil in mapping were small areas of
nearly level Manistee soils and areas of Manistee soils
that are eroded.

Natural fertility and organic-matter content in this
soil are low. The effective depth to which roots can pene-
trate is 40 inches or more. Runoff is slow. Erosion is the
main hazard on this soil, but moderate droughtiness also
is a limitation.

Erosion-control practices help to reduce the hazard of
erosion in areas planted to row crops. The soil is mod-
erately well suited to crops commonly grown in the
county. Capability unit TVs-3; woodland group 3; shrub
and vine group A ; wildlife group 3.

Manistee loamy fine sand, 6 to 14 percent slopes,
eroded (MeC2).—This soil is on lacustrine plains and beach
ridges. The surface layer is thinner and has a lighter
color than the one in the profile described as representa-
tive of the series.

Included with this soil in mapping were areas of more
steeply sloping Manistee soils and a few small areas of
Manistee fine sandy loam.

Natural fertility and organic-matter content in this soil
are low. The effective depth to which roots can penetrate
is 40 inches or more. Runof! is slow. The hazard of fur-
ther erosion is severe on this soil, and moderate droughti-
ness limits use.

Erosion-control practices are needed when the soil is
planted to row crops. Most of the acreage is pasture,
wooded areas, or idle grassland. Capability unit IVs-3;
woodland group 3; shrub and vine group A; wildlife
group 3.

Manistee fine sandy loam, 2 to 6 percent slopes
(MfB).—This soil is on lacustrine plains. The sand content
in the surface layer and in the upper part of the subsoil
is lower than in the profile described as representative
of the series.

Included with this soil in mapping were areas of nearly
level Manistee soils and small areas of moderately eroded
Manistee soils.

Natural fertility and organic-matter content in this
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soil are low, and the effective depth to which roots can
penetrate is 40 inches or more. Runoff is slow. The soil is
easy to cultivate. Erosion is the main hazard on this soil,
but moderate droughtiness also is a limitation.

Erosion-control practices help to reduce the hazard of
erosion in areas planted to row crops. The soil is mod-
erately well suited to the crops commonly grown in the
county. Capability unit ITTe—4; woodland group 38; shrub
and vine group A; wildlife group 3.

Markey Series

The Markey series consists of moderately deep, very
poorly drained organic soils that are in shallow glacial
lake basins and depressions in stream valleys. These soils
formed mainly in organic material derived from the
decay of wetland grasses, sedges, and reeds. Slopes are
0 to 2 percent.

In a representative profile the surface layer is black
muck about 14 inches thick. The next layer extends to a
depth of about 27 inches and is black mucky peat. Below
this is black muck which extends to a depth of about 85
inches. The underlying mineral material is grayish-brown
medium sand.

Markey soils have high available water capacity and
moderately rapid permeability. Reaction is medium acid
to mildly alkaline.

Representative profile of Markey muck in a wooded
area (SE1,SW1 sec. 5, T. 25 N., R. 20 E., 300 feet north
and 50 feet east of fire lane and town road intersection) :

0al—0 to 14 inches, black (10YR 2/1) sapric material un-
disturbed or rubbed; 15 percent fibers undisturbed,
less than 5 percent rubbed; moderate, medium,
crumb structure; very friable; herbaceous fibers;
sodium pyrophosphate test shows dark brown to
brown (10YR 4/3); mildly alkaline; clear, wavy
boundary.

0a2—14 to 27 inches, black (10YR 2/1) sapric material un-
disturbed, very dark grayish brown (10YR 3/2)
rubbed; about 25 percent fibers undisturbed, less
than 10 percent rubbed; weak, medium, subangular
blocky structure; slightly sticky; herbaceous fibers;
sodium pyrophosphate test shows grayish brown
(10YR 5/2) ; mildly alkaline; clear, wavy boundary

0a3—27 to 35 inches, black (10YR 2/1) sapric material un-
disturbed or rubbed; about 10 percent fibers undis-
turbed, less than 5 percent rubbed; weak, medium,
subangular blocky structure; slightly sticky;
herbaceous fibers; sodium pyrophosphate test shows
very dark grayish brown (10¥YR 3/2); mildly alka-
line; abrupt, wavy boundary.

IIC—35 to 60 inches, grayish-brown (10YR 5/2) medium
sand; single grain; nonsticky; mildly alkaline.

The organic material ranges from 16 to 50 inches in thick-
ness but generally is 24 to 40 inches. The degree of decom-
position of organic layers varies. The organic material has
hues of 10YR or 75YR, values of 2 or 3, and chromas of 0 to
3 The IIC horizon has hues of 10YR or 25Y, values of 5 or
6, and chromas of 0 to 2. It is loamy sand, sand, or sand and
gravel.

Markey soils are near Roscommon and Carbondale soils
They have a thicker layer of organie material over sand than
Roscommon soils, and they formed in thinner organic de-
posits than the Carbondale soils

Markey muck (0 to 2 percent slopes) (Mk).—This is the
only Markey soil mapped in the county. It is in shallow
glacial lake basins and depressions in stream valleys.

Included with this soil in mapping were a few soils
that have slopes of 3 percent and a few small areas of
Carbondale, Ogden, and Cathro soils.

Natural fertility in this soil is low, and organic-matter
content is very high. Runofl is very slow, and wetness is
a major hazard. Susceptibility to frost is also a manage-
ment concern, and the high water table is a severe limi-
tation for intensive use.

When the soil is used for crops, drainage measures and
water-level control systems help to remove excess water,
limit subsidence, and reduce the hazard of soil blowing.
When water-control measures are established, this soil is
moderately well suited to water-tolerant field and truck
crops, but it is better suited to trees or wildlife habitat.
This soil is unsuited to most engineering uses. Capability
unit TVw-7; woodland group 10; shrub and vine group
C; wildlife group 6.

Marsh

Marsh (Mr] is in depressions where drainage water accu-
mulates and causes flooding. It occupies shallow lakes
and ponds that are dry during years when rainfall is less
than normal. Most areas, however, remain covered with
water throunghout the year.

Marsh is not suited to farm crops. It provides good
habitat for ducks, geese, and other waterfowl and for
muskrats, mink, and other fur-bearing animals. Cattails,
rushes, sedges, willows, and other water-tolerant plants
grow luxuriantly in Marsh areas and provide sanctuaries
for wildlife. Capability unit VIIIw-15; woodland group
11; shrub and vine group D; wildlife group 6.

Menominee Series

The Menominee series consists of deep, well-drained
soils on glacial till plains. These soils formed in a mod-
erately thick sandy mantle and the underlying loam or
sandy loam glacial till. Slopes are 2 to 6 percent.

In a representative profile the surface layer is brown
to dark-brown loamy fine sand about 10 inches thick.
The subsoil, which extends to a depth of about 35 inches,
is strong-brown loamy fine sand in the upper part, red-
dish-brown sandy loam over yellowish-red clay loam in
the middle part, and reddish-brown loam in the lower
part. The substratum, to a depth of 60 inches, is reddish-
brown sandy loam.

Menominee soils have moderate available water ca-
pacity and moderate permeability. Reaction is slightly
acid to mildly alkaline.

Representative profile of Menominee loamy fine sand,
2 to 6 percent slopes, in a cultivated area (NE14/NWI4
sec. 6, T. 24 N., R. 20 E., 75 feet north of town road at
field entrance) :

Ap—0 to 10 inches, brown to dark-brown (10YR 4/3) loamy
fine sand; moderate, medium, granular structure;
very friable; many roots; neutral; clear, wavy
boundary.

Bir—10 to 22 inches, strong-brown (7.5YR 5/8) loamy fine
sand ; moderate, medium, granular structure; loose;
slightly acid; clear, wavy boundary.

I&IIB’21—22 to 29 inches, reddish-brown (5YR 4/4) sandy
loam; moderate, medium, subangular blocky struec-
ture; firm; slightly acid; clear, irregular boundary.

1IB22t—29 to 32 inches, yellowish-red (5YR 4/8) clay loam:
weak, medium, subangular blocky structure; very
firm; thin patchy clay films; slightly acid; abrupt,
irregular boundary.
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1IB'3—32 to 35 inches, reddish-brown (5YR 5/4)
weak, coarse, subangular blocky structure;
slightly acid; abrupt, irregular boundary.

IIC—35 to 60 inches, reddish-brown (5YR 5/4) sandy loam:
massive; friable; calcareous

The solum ranges from 24 to 50 inches in thickness but is
dominantly 27 to 40 inches. The sandy mantle ranges in
thickness from 20 to 36 inches. The Al horizon in unculti-
vated areas is very dark grayish brown (10YR 3/2) and is
1 to 6 inches thick. The A2 horizon has been mixed with the
Ap horizon in cultivated areas It has weak platy structure
The Bir horizon is sandy loam or loamy fine sand. The Bt
horizon is sandy clay loam or clay loam, and the C horizon is
loam or sandy loam.

Menominee soils are commonly associated with Onaway.
Solona, and Angelicg soils. They have a higher content of
sand in the B horizon than Onaway soils and are better
drained than the somewhat poorly drained Solona soils and
the poorly drained Angelica soils

Menominee loamy fine sand, 2 to 6 percent slopes
(MsB).—This soil is on glacial till plains. Included in
mapping were small areas of sloping Menominee soils
imd many areas of soils that have a sandy loam surface
ayer.

Natural fertility and content of organic matter in this
soil are low, and the effective depth to which roots can
penetrate is 40 inches or more. Runoff is slow.

Erosion is the main hazard on this soil. The limited
available water capacity and the low level of fertility are
secondary limitations.

Good management practices that include erosion-con-
trol measures are important for cultivated crops. This
soil is fairly well suited to crops commonly grown in the
county. Capability unit TTTe-4; woodland group 4; shrub
and vine group B; wildlife group 1.

Joam ;
firm ;

Namur Series

The Namur series consists of well-drained soils on
glacial till plains. These soils formed in a mantle of
loamy material over limestone bedrock. They are very
shallow over bedrock, and the bedrock has a strong in-
fluence on topography. Slopes range from 1 to 20 per-
cent.

In a representative profile the surface laver is very
dark brown silt loam about 6 inches thick. It is underlain
by limestone bedrock. The upper few inches of the bed-
rock is fractured and breaks into flagstones of various
sizes.

Namur soils have a very low available water capacity
and moderate permeability. Reaction is mildly alkaline.

Representative profile of Namur silt loam, 1 to 6 per-
cent slopes, in pasture (SW14,SE1, sec. 14, T. 25 N.. R.
22 E., 150 feet south of State Highway 57 and 75 feet
west of public service road) :

A1—0 to 6 inches, very dark brown (10YR 2/2) silt loam;
weak, medium, subangular blocky structure parting
to moderate, fine and medium, granular; very fri-
able ; many roots; dolomitic fragments up to 4 inches
in diameter in places, mostly less than 1 inch; mildly
alkaline ; abrupt, wavy boundary.

ITR1—6 to 9 inches, bedded limestone flagstones 3% to 2
inches thick, 4 to 12 inches in diameter; horizontal
and vertical fractures filled with A horizon material
make up about 15 percent of horizon.

TIR2—9 to 60 inches, consolidated limestone bedrock.

Depth to bedrock ranges from 5 to 12 inches but is com-
monly less than 7 inches. The A horizon has hues of 10YR

and 7.5YR, values of 2 or 3, and chromas of 1 to 3. A B

horizon is present in areas where the depth to bedrock ex-
ceeds 7 inches.

Namur soils are associated with Namur, wet variant, soils
and the somewhat poorly drained Bonduel soils. They also
are adjacent to the deeper, well-drained Summerville soils.

Namur silt loam, 1 to 6 percent slopes (NaB).—This
soil is on glacial till plains. It has the profile described as
representative of the series. The underlying bedrock has
a strong influence on topography.

Included with this soil in mapping were a few small
areas of eroded Namur soils and some Namur soils that
have a subsoil of thin silt loam or heavy silt loam.

Natural fertility in this soil is low, and organic-matter
content is moderately low. The effective depth to which
roots can penetrate 1s very shallow. Bedrock at a depth
of_%ess than 12 inches is the main limitation to use of this
soil.

The soil is better suited to permanent pasture or trees
than to other uses, and it is mostly used for these pur-
poses. Capability unit VIs-5; woodland group 6; shrub
and vine group B; wildlife group 8.

Namur silt loam, 6 to 20 percent slopes (NaD).—
This soil is on glacial till plains where underlying bed-
rock has a strong influence on topography. Stones on the
surface and exposures of limestone bedrock are more
extensive, but the soil otherwise is similar to that de-
scribed as representative of the series.

Included with this soil in mapping were areas of an
eroded Namur soil and a few areas of Namur soils that
have a subsoil of thin silt loam or heavy silt loam.

Natural fertility in this soil is low, and organic-matter
content is moderately low. The effective depth to which
roots can penetrate is very shallow. Limestone bedrock
at a depth of less than 12 inches is the main limitation
on this soil. The soil is better suited to permanent pasture
or woodland, and it is mostlv used for these purposes.
Capability unit VIs-5; woodland group 6; shrub and
vine group B; wildlife group 8.

Namur Series, Wet Variant

These variants from the normal Namur soils consist of
very shallow, poorly drained soils in depressions on
glacial till plains. They formed in a thin loamy mantle
over limestone bedrock. The bedrock strongly influences
topography. Slopes are 0 to 2 percent.

In a representative profile the surface layer is black silt
loam about 6 inches thick. The subsoil is about 4 inches
thick. The upper 2 inches of the subsoil is very dark
grayish-brown silt loam with yellowish-brown mottles,
and the lower 2 inches is yellowish-brown fine sandy loam
with brownish-yellow mottles. Limestone bedrock is at a
depth of about 10 inches.

Namur, wet variant, soils have a verv low available
water capacity and moderate permeability. Reaction is
mildly alkaline to moderately alkaline. )

Representative profile of Namur silt loam, wet variant
(0 to 2 percent slopes), in a wooded lot (SE14SE1,
NEY; sec. 28, T. 25 N., R. 22 E., 40 feet west of road, 36
feet north of culvert) :

A1—0 to 6 inches, black (10YR 2/1) silt loam: moderate,
fine, granular structure; very friable; many roots:
moderately alkaline; abrupt, smooth boundary.

Blg—86 to 8 inches, very dark grayish-brown (2.5Y 3/2) silt
loam; common, medium and coarse, prominent, yel-
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lowish-brown (10YR 5/6) iottles; moderate, fine
and medium, subangular blocky structure; very
friable; many roots; moderately ulkaline; abrupt,

smooth boundary.

B2—8 to 10 inches, yellowish-brown (10YR 5/6) fine sandy
loam ; many, coarse, distinct, browmsh-yellow (10YR
6/8) mottles; moderate, fine, subangular blocky
structure; very friable; many roots; fragments of
limestone 15 to 40 millimeters in diameter; mildly
calcareous; abrupt, smooth boundary.

ITR—10 to 60 inches, limestone bedrock.

The solum is 5 to 10 inches deep over bedrock. The B
horizon generally is absent where depth to bedrock is less
than 8 inches.

Namur, wet variant soils are associated with Namur and
Ruse soils. They are wetter than Namur soils and are shal-
lower to bedrock than Ruse soils.

Namur silt loam, wet variant (0 to 2 percent slopes)
{Ne).—This is the only variant from the normal Namur
series mapped in the county. It is in depressions on
glacial till plains.

Included with this soil in mapping were small areas of
soils that are underlain by limestone at a depth of 10 to
20 inches. A few small areas of Namur soils were also
included.

Natural fertility in this soil is low, and organic-matter
content is medium. The effective depth to which roots
can penetrate is very shallow.

This soil is wet, shallow to bedrock, and is poorly
suited to crops. It is better suited to permanent pasture,
trees, wildlife habitat, and recreational areas than to
other uses. Capability unit VIs-5; woodland group 7;
shrub and vine group C; wildlife group 5b.

Ogden Series

The Ogden series consists of very poorly drained or-
ganic soils that are moderately deep to clayey material.
They are in shallow glacial lake basins and other de-
pressions.

In a representative profile the surface layer is black
muck about 17 inches thick. The next layer, which ex-
tends to a depth of about 28 inches, is black mucky peat.
The third layer extends to a depth of 32 inches. It is
very dark gray sedimentary peat that has a gelatinous
appearance when moist. The substratum, to a depth of
38 Inches, is gray silty clay loam. Below this, to a depth
of 60 inches, it is reddish-gray silty clay.

Ogden soils have very high available water capacity.
Permeability is moderately rapid in the organic part and
slow in the underlying clayey substratum. Reaction is
neutral to mildly alkaline.

Representative profile of Ogden muck (0 to 2 percent
slopes) in an area of pasture (SW1,NW1, sec. 29, T. 24
N., R.22 E., 350 feet east of road near fence line) :

0al—0 to 10 inches, black (10YR 2/1) sapric material un-
disturbed or rubbed; 10 percent fibers undisturbed,
2 percent rubbed; moderate-to-strong, medium, crumb
structure; very friable; sodium pyrophosphate test
shows brown to dark brown (10YR 4/3) ; herbaceous
fibers; neutral; clear, wavy boundary.

02a2—10 to 17 inches, black (10YR 2/ 1) sapric material un-
disturbed or rubbed; 10 percent fibers undisturbed, 2
percent rubbed; weak, medium and fine, subangular
blocky structure; friable:; sodium pyrophosphate test
shows brown to dark brown (10YR 4/3) ; herbaceous
fibers; neutral; abrupt, wavy boundary.

Oe—17 to 28 inches, black (10YR 2/1) hemic material un-
disturbed, very dark brown (10YR 2/2) rubbed: 65

percent fibers undisturbed, 20 percent rubbed; weak,
coarse, platy structure; friable; sodium pyrophos-
phate test shows very pale brown (10YR 7/3);
herbaceous fibers; neutral; abrupt, wavy boundary.

Lco—28 to 32 inches, very dark gray (5Y 8/1) coprogenous
material (sedimentary peat) undisturbed or rubbed ;
less than 10 percent fibers; gelatinous in places part-
ing to weak, fine, platy structure; slightly sticky
when wet; sodium pyrophosphate test shows no
color; thin gray mineral strata less than 1 centi-
meter thick; neutral; abrupt, wavy boundary.

I1C1—32 to 38 inches, gray (5Y 5/1) silty clay loam : many,
coarse, prominent, light olive-brown (2.5Y 5/4) mot-
tles; massive; very sticky when wet; mildly alka-
line; gradual, irregular boundary.

I102—38 to 60 inches, reddish-gray (5YR 5/2) silty clay:
common, medium, distinet, reddish-brown (5YR 5/4)
mottles; massive; very sticky when wet; calcareous.

The organic material ranges from 16 to 50 inches in thick-
ness in undrained areas. The degree of decomposition of the
organic material varies. The Oa layers are highly decom-
posed, and the Oe layer is less so. The Oa layers commonly
are very dark gray to black, mainly because of oxidation and
humifieation The Oe layer ranges from black to dark grayish
brown to dark reddish brown. If present, the Leco layer gen-
erally is in the lower part of the organie material. The IIC
horizon is sandy clay, silty clay, clay, heavy silty clay, or
heavy clay loam.

The Ogden soils, as mapped in Brown County, have a
hemic layer that is slightly thicker than is defined for the
series, but this does not alter their usefulness and behavior.

Ogden soils are near Carbondale, Poygan, and Cathro soils.
Unlike the Carbondale soils, they are only moderately deep
over a clayey substratum They lack a loamy substratum
like that of the Cathro soils, and they lack a clayey solum
like that of the Poygan soils.

Ogden muck (0 to 2 percent slopes) (Od).—This is the
only Ogden soil mapped in the county. It is in shallow
glacial lake basins and other depressions.

Included with this soil in mapping are some small
areas of Poygan and Carbondale soils and areas of soils
that have less decomposed organic layers than this soil.

Natural fertility in this soil is low, and organic-matter
content is very high. Runoff is very slow. Wetness is the
chief limitation to use of this soil. The soil subsides when
drained and becomes very susceptible to soil blowing.
Frost is sometimes a hazard to crops.

Undrained areas generally are in pasture or trees.
Drained areas are often used for truck crops or sod.
Capability unit I1Iw-8; woodland group 10; shrub and
vine group C; wildlife group 6.

Onaway Series

The Onaway series consists of deep, well-drained soils
on glacial till plains and ridges. These soils formed in
loam or sandy loam glacial till. Slopes are 0 to 20 percent.

In a representative profile the surface layer is very
dark grayish-brown loam about 4 inches thick. The sub-
surface layer is grayish-brown fine sandy loam about 2
inches thick. The subsoil extends to a depth of about 27
inches. The upper part is brown to dark-brown fine sandy
loam, and the middle part is dark reddish-brown clay
loam with light reddish-brown fine sandy loam coatings.
The lower part is reddish-brown clay loam. The sub-
stratum, to a depth of 60 inches, is reddish-brown sandy
loam,

Onaway soils have high available water capacity and
moderate permeability. Reaction is slightly acid to mildly
alkaline.
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Representative profile of Onaway loam, 0 to 2 percent
slopes, in an area of idle land (SE14NE1, sec. 21, T. 25
N, R. 19 E., 400 feet northwest of the east-to-west road,
on the northeast bank) :

A1—0 to 4 inches, very dark grayish-brown (10YR 3/2) loam ;
weak, fine, granular structure; very friable; many
roots; mildly alkaline; abrupt, wavy boundary.

A2—4 to 6 inches, grayish-brown (10YR 5/2) fine sandy
loam; weak, fine, platy structure parting to weak,
very fine, subangular blocky, very friable, many
roots; mildly alkaline; abrupt, wavy boundary

Bir—6 to 13 inches, brown to dark-brown (75YR 4/4) fine
sandy loam ; weak, medium, subangular blocky struc-
ture parting to moderate, fine, erumb; very friable;
few roots; slightly acid; clear, irregular boundary.

B’4+A’—13 to 17 inches, dark reddish-brown (5YR 3/4) clay
loam that has light reddish-brown (5YR 6/3) fine
sandy loam coatings enclosing peds, moderate, medi-
um and coarse, subangular blocky structure; friable
when moist, hard when dry; rock fragments less
than 5 millimeters in diameter; few roots:; neutral;
clear, wavy boundary

B'2t—17 to 23 inches. reddish-brown (5YR 4/4) clay loam,
strong, medium and coarse, subangular blocky struc-
ture; firm when moist, very hard when dry; rock
fragments less than 5 millimeters in diameter; thin
patchy clay films; few roots; moderately alkaline;
clear, wavy boundary.

B’3t—23 to 27 inches, reddish-brown (5YR 4/4) light clay
loam ; moderate, medium, subangular blocky struc-
ture; friable when moist, hard when dry; rock frag-
ments 3 millimeters to 1 inch in diameter; medium,
continuous clay films; few roots; calcareous: clear,
wavy boundary.

C—27 to 60 inches, reddish-brown (5YR 5/4) sandy loam:
massive, friable when moist, hard when dry; rock
fragments 3 millimeters to 5 inches in diameter;
calearecus.

The solum commonly is 24 to 80 inches thick but ranges
from 20 to 86 inches The Al horizon ranges to very dark
brown in color and to 5 inches in thickness Texture ranges
from loam to sandy loam The C horizon is sandy loam or
loam. It contains pockets or lenses of loamv sand or sand
and gravel in some areas Fragments of limestone are present
throughout the profile in many areas

Onaway soils are near Solona, Angelica, and Menominee
soils. They are better drained than Solona or Angelica soils.
and they have a higher content of clay throughout the solum

than Menominee soils.

Onaway sandy loam, 2 to 6 percent slopes (OeB).—
This soil 1s in areas on glacial till plains. The content of
sand in the surface layer is greater than that in the pro-
file described as representative of the series.

Included with this soil in mapping were a few areas of
eroded Onaway soils and small areas of somewhat poorly
drained Solona soils that are in depressions and drain-
ageways.

Natural fertility in this soil is medium, and the content
of organic matter is low. Runoff is medium. The effective
depth to which roots can penetrate is 40 inches or more.
Erosion is the main hazard on this soil.

Erosion-control measures and other good management
practices are beneficial in areas that are farmed inten-
sivelv. This soil is well suited to all crops commonly
grown in the county. Capability unit I1Te—2; woodland
group 1; shrub and vine group A; wildlife group 1.

Onaway sandy loam, 6 to 12 percent slopes, eroded
[OeC2).—This soil is on glacial till plains. It has a surface
layer that is thinner, lighter colored, and more sandy
than the one in the profile described as representative of
the series.

Included with this soil in mapping were a few areas of
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slightly eroded, gently sloping and moderately steep
Onaway soils, small areas of Onaway soils that have a
loam surface layer, and a few areas of soils that have
more than 20 inches of sand over glacial till. Some
Solona soils in narrow drainageways were also included.

Natural fertility in this soil 1s medium. Organic-
matter content is low, and runoff is medium to rapid.
The eflective depth to which roots can penetrate is 40
inches or more. This soil is subject to further erosion
when it is farmed intensively.

Erosion-control measures are helpful in reducing the
amount of soil loss. The soil is suited to most crops com-
monly grown in the county. Capability unit I1le-2;
woodland group 1; shrub and vine group A; wildlife
group 1.

Onaway loam, 0 to 2 percent slopes (OhA).—This soil
1s on glacial till plains. It has the profile deseribed as
representative of the series.

Included with this soil in mapping were small areas
of somewhat poorly drained Solona soils in depressions
and drainageways and some small areas of gently sloping
Onaway solls.

Natural fertility in this soil is medium, and the content
of organic matter is low. The effective depth to which
roots can penetrate is 40 inches or more. Runoff is slow.
Early frost is the main limitation to use of this soil for
crops.

This soil can be farmed intensively where fertility is
maintained, and it is well suited to all erops commonly
grown in the county. Capability unit IIs-1; woodland
group 1; shrub and vine group A; wildlife group 1.

Onaway loam, 2 to 6 percent slopes (OhB).—This soil
is on glacial till plains. The thickness of the surface layer
and subsoil combined is less than that in the profile de-
scribed as representative of the series.

Included with this soil in mapping were some small
areas of somewhat poorly drained Solona soils in drain-
ageways and small depressions. Small areas of eroded
Onaway soil were also included.

Natural fertility in this soil is medium. Organic-matter
content is low, and runoff is medium. The effective depth
to which roots can penetrate is 40 inches or more. Erosion
and early frost are the main hazards to crops. )

Erosion control helps to prevent loss of soil material
where the soil is farmed intensively. This soil is well
suited to all crops commonly grown in the county. Capa-
bility unit ITe-2; woodland group 1; shrub and vine
group A; wildlife group 1.

Onaway loam, 12 to 20 percent slopes, eroded (OhD2).—
This soil is on ridges in glacial till plains. The surface
layer and subsoil are thinner than those in the profile
described as representative of the series, and the surface
laver is lighter colored.

Tncluded with this soil in mapping were a few areas of
Onaway soils that have a surface laver of sandy loam,
areas of severely eroded Onaway soils, and a few areas
of sloping and steep Onaway soils. .

Natural fertility in this soil is medium, and organic-
matter content is low. Runoff is medium to rapid. The
effective depth to which roots can penetrate is 40 inches
or more. The main hazard on this soil is further erosion.
The moderately steep slopes limit cultivation. ]

Erosion control helps to reduce the amount of soil loss
where the soil is planted to row crops.
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Most of the acreage is used for woodland or permanent
pasture. Capability unit IVe~1; woodland group 1; shrub
and vine group A; wildlife group 1.

Onaway-Solona complex, 2 to 6 percent slopes (OIB).—
These soils are on loamy glacial till plains. About 60
percent of the complex 1s Onaway loam, and about 85
percent is Solona loam. The other 5 percent is mainly
Angelica silt loam. Onaway soils in this complex are
steeper than the Solona soils which are in depressions
and drainageways. Small areas of poorly drained An-
gelica soils also are in depressions.

The Onaway and Solona soils have profiles similar to
those described as representative of their respective
series. The surface layer of both of these soils is mainly
loam, but a few areas of Onaway and Solona soils that
have surface layer of sandy loam were included in map-
ping.

Runof! is slow to medium. Erosion 1s the main hazard
on Onaway soils, and wetness is the main hazard on
Solona soils.

Most of the acreage in this complex is cultivated. Un-
cultivated areas generally are Solona soils, and they are
used for pasture. Random tile drainage systems on Solona
soils help to remove excess water in cultivated areas. If
Solona soils are drained, this complex is suited to most
crops grown in the county. Capability unit ITe-2; wood-
land group 1; shrub and vine group A ; wildlife group 1.

Oshkosh Series

The Oshkosh series consists of deep, well drained and
moderately well drained soils on lacustrine plains dis-
sected by V-shaped valleys. These soils formed under
mixed hardwoods in a thin silt mantle and underlying
clayey lacustrine sediment. Slopes are 0 to 30 percent.

In a representative profile the surface layer is dark-
gray to very dark grayish-brown silt Joam about 4 inches
thick. The subsurface layer is weak red silt loam about
8 inches thick. The subsoil is about 22 inches thick. The
upper 2 inches is dark reddish-gray to reddish-gray silty
clay, and the lower 20 inches is a reddish-brown silty
clay. The upper 2 inches of the substratum is reddish-
brown silty clay loam, and the lower part is reddish-
brown silty clay.

Oshkosh soils have medium available water capacity
and are slowly permeable. Reaction is medium acid to
neutral.

Representative profile of Oshkosh silt loam, 2 to 6 per-
cent slopes (T. 28 N., R. 20 E., Public Claim 25, 1/ mile
west of Highway 8241, 125 yards south of County High-
way HI, and 50 feet east of town road):

A1—0 to 4 inches; very dark gray (10YR 3/1) to very dark
grayish-brown (10YR 3/2) silt loam; weak, fine, sub-
angular blocky structure; very friable; mneutral:
abrupt, smooth boundary

A2—4 to 7 inches: weak-red (25YR 5/2) silt loam; weak,
fine, platy structure; friable, shightly acid; abrupt.
wavy boundary.

B21t—7 to 9 inches; dark reddish-gray (5YR 4/2) to reddish-
brown (5YR 4/3) silty clay; moderate, coarse, platy
structure partimg to moderate, medium, subangular
blocky ; firm; nearly continuous eclay films; bleached
silt coatings on major vertical cleavage planes;
slightly acid; abrupt, smooth boundary.

B22t—9 to 17 inches, reddish-brown (25YR 4/4) silty elay,
moderate, fine and very fine, subangular blocky

structure ; firm; continuous clay films; medium acid:
clear, smooth boundary.

B23t—17 to 29 inches; reddish-brown (5YR 4/3) silty eclay;
moderate, fine, angular and subangular blocky struc-
ture:; firm; continuous clay films; shghtly acid,
abrupt, smooth boundary.

C1—29 to 381 inches; reddish-brown (5YR 4/3) silty clay
loam; weak, fine and medium, subangular blocky
structure; friable; thin lenses of silty sediment;
strongly calcareous; abrupt, smooth boundary.

C2-—31 to 60 inches; reddish-brown (S5YR 5/3) silty clay;
wealk, fine and medium, subangular blocky structure;
firm; bleached mlt coats on faces of peds; strongly
calecareous.

The solum generally is 24 to 30 inches thick but is 18 to 30
inches in places. A loamy mantle up to 10 inches thick is
commonly present The Al horizon has a hue of 10YR, a
value of 2 or 3, and a chroma of 1, 2, or 3 Where cultivated,
the Ap horizon generally has a value of 4. Texture is sandy
loam, silt loam, or silty eclay loam. The A2 horizon, where
not incorporated with the plow layer through cultivation, has
a_ texture siumilar to that of overlying horizons but with
higher values Clay films are patchy to continuous Soft lime
segregations are present in places Thin strata of fine sand,
silt, silty clay loam, or loam occur in places in the C horizon.

Qshkosh soils are near Briggsville, Manawa, and Poygan
sogls. They have a more clayey B horizon than Briggsville
soils Oshkosh soils form a drainage sequence with the some-
what poorly drammed Manawa soils and the poorly drained
Poygan soils.

Qshkpsﬁ sandy loam, 0 to 2 percent slopes (OmA).—
This soil is on old glacial lake basins. The surface layer has
a higher sand content, but the profile otherwise is similar
to that described as representative of the series. The
surface layer in cultivated areas is lighter in color than
that in undisturbed areas.

Included with this soil in mapping were a few small
areas of somewhat poorly drained Manawa soils in low-
lying areas and shallow drainageways.

Natural fertility of this soil is high, and organic-
matter content is low. Runoff is slow. The effective depth
to which roots can penetrate is 40 inches or more. Growth
of shallow-rooted crops is retarded during dry periods.

The soil is well suited to all crops commonly grown
in the county. Capability unit ITs—7; woodland group 2:
shrub and vine group A; wildlife group 2.

Oshkosh sandy loam, 2 to 6 percent slopes (OmB).—
This soil is in old glacial lake basins. It has a surface
layer that has a higher sand content and a lighter color
than the one in the profile described as representative
of the series.

Included with this soil in mapping were some areas of
eroded Oshkosh soils and a few small areas of somewhat
poorly drained Manawa soils in low-lying areas or 1n
shallow drainageways.

Natural fertility in this soil is high, and organic-
matter content is Jow. Runofl is slow. The effective depth
to which roots can penetrate is 40 inches or more. Erosion
is the main hazard on this soil. The growth of shallow-
rooted crops is sometimes retarded during dry periods.

Erosion-control practices are beneficial when this soil
is planted to row crops. This soil is well suited to all of
the crops commonly grown in this county. Capability
unit TTe-6; woodland group 2; shrub and vine group A;
wildlife group 2. .

Oshkosh silt lIoam, 0 to 2 percent slopes (OnA).——Th}s
soil is in old glacial lake basins. The surface layer 1s
thicker than the one in the profile described as repre-

sentative of the series.
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Included with this soil in mapping were a few small
areas of somewhat poorly drained Manawa soils in low-
ly@{lg areas and small areas of gently sloping Oshkosh
soils.

The natural fertility level in this soil is high, and the
organic-matter content is low. Runoff is slow. The effec-
tive depth to which roots can penetrate is 40 inches or
more.

Good seedbeds are difficult to establish if the soil is
plowed when too wet.

Good management practices, such as plowing under
green manure, help to maintain good tilth. This soil is
well suited to all of the crops commonly grown in the
county. Capability unit TTs-7; woodland group 2; shrub
and vine group A; wildlife group 2.

Oshkosh silt loam, 2 to 6 percent slopes (OnB).—This
soil is in old glacial lake basins. Tt has the profile de-
scribed as representative of the series.

Included with this soil in mapping were a few areas
of eroded Oshkosh soils and a few small, low areas of
somewhat poorly drained Manawa soils.

Natural fertility in this soil is high, and organic-
matter content is low. The effective depth to which roots
can penetrate is 40 inches or more. Runoff is slow to
medium. Preparing a good seedbed is difficult if this
soil is plowed when too wet. Erosion of this soil is the
main hazard.

If lime and fertilizer are applied, green-manure crops
are grown, and other good management practices are
used, this soil is well suited to all the crops commonly
grown in the county. Capability unit ITe-6: woodland
group 2; shrub and vine group A; wildlife group 2.

Oshkosh silt loam, 6 to 12 percent slopes, eroded
(OnC2).—This soil is in glacial lake basins. The surface
layer and subsoil are thinner. but the profile otherwise is
similar to the one described as representative of the
series. In many places tillage has mixed material from
;he upper part of the subsoil into the original surface
ayer.

Included with this soil in mapping were a few areas of
slightly eroded Oshkosh soils and a few small areas of
somewhat poorlv drained Manawa soils in low areas and
drainageways.

Natural fertility in this soil is high. and organic-matter
content is Tow. The effective depth to which roots can
penetrate is 40 inches or more. Runoff is medium. Further
erosion 1s the main hazard, and loss of material from the
surface soil layver results in poor tilth.

Contour strips, terraces, grass waterways. and other
erosion-control practices are needed ; and the use of green
manure improves tilth. This soil is well suited to all crops
commonly grown in the countv. Capability unit T1Te-6;
woodland group 2; shrub and vine group A; wildlife
group 2.

Oshkosh silt loam, 12 to 20 percent slopes, eroded
(OnD2).—This soil is on sides of narrow valleyvs in glacial
lake basins. The surface layer and subsoil are thinner,
but the profile otherwise is similar to that described as
representative of the series. The upper part of the sub-
soil and the original surface layer have been mixed by
tillage.

Included in mapping were some small areas of sloping
Oshkosh soils and some small areas of somewhat poorly
drained Manawa soils.

Natural fertility in this soil is high. and organic-
matter content is low. The effective depth to which roots
can penetrate is 40 inches or more. Runoff is medium.
The hazard of further erosion is severe.

Much of the acreage of this soil is in pasture or is
wooded. Capability unit 1Ve-6; woodland group 2;
shrub and vine group A; wildlife group 2.

Oshkosh silt loam, 20 to 30 percent slopes, eroded
[OnE2).—This soil is on sides of narrow valleys in glacial
lake basins. It has a profile similar to the one described as
representative of the series, but the surface layer and
subsoil are thinner.

Included with this soil in mapping were spots of se-
verely eroded Oshkosh soils and small areas of somewhat
poorly drained Manawa soils.

Natural fertility in this soil is high, and organiec-
matter content is low. The effective depth to which roots
can penetrate is 40 inches or more. Runoff is rapid. The
hazard of further erosion is severe.

Most of the acreage of this soil is in pasture or trees.
Capability unit VIe-6; woodland group 2; shrub and
vine group A ; wildlife group 2.

Oshkosh silt loam, loamy substratum, 2 to 6 percent
slopes (OoB).—This soil is in glacial lake plains. It is
underlain by stratified silt. very fine sand, or fine sand at
a depth of 40 to 60 inches. In a few areas the subsoil
contains some limestone and a few fragments of granite.
Otherwise the profile of this soil is similar to that de-
scribed as representative of the series.

Natural fertility in this soil is high, and organic-
matter content is low. The effective depth to which roots
can penetrate is 40 inches or more. Runoff is slow. Ero-
sion 1s the main limitation to use of this soil. The surface
layer is subject to clodding if it is tilled when wet.

Turning under green manure and using other erosion-
control practices helps to maintain good tilth and reduce
erosion when the soil is planted to row crops. This soil is
well suited to all crops commonly grown in the county.
Capability unit ITe-6; woodland group 2; shrub and
vine group A; wildlife group 2.

Oshkosh silty clay loam, 0 to 2 percent slopes
[OsA).—This soil is in old glacial lake basins. It has a pro-
file similar to the one described as representative of the
series, but the surface laver has a higher clay content.

Included with this soil in mapping were some small
areas of moderately well drained and somewhat poorly
drained Manawa soils in low-lving areas.

Natural fertility in this soil is high, and organic-
matter content is low. The effective depth to which roots
can penetrate is 40 inches or more. Runoff is slow. Be-
cause of the silty clay loam surface laver, this soil is
often difficult to work. Clodding oceurs if the soil is
worked when wet. )

The soil is well suited to all crops commonly grown 1n
the countv. Capability unit TIs-7; woodland group 2;
shrub and vine group A: wildlife group 2.

Oshkosh silty clay loam, 2 to 6 percent slopes
{OsB).—This soil is in old glacial lake basins. The surface
Javer has a higher clay content. but the profile otherwise
is similar to that described as representative of the series.

Included with the soil in mapping were a few areas of
eroded Oshkosh soils. a few small areas of moderately
well drained soils, and somewhat poorlv drained Manawa
soils in low-lying areas and shallow drainageways.
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Because of the silty clay loam texture of the surface
layer, this soil is difficult to work. It has a tendency to
form clods if worked when wet. This soil is susceptible
to erosion. Erosion control is beneficial where this soil
is planted to row crops. The soil is well suited to all
crops commonly grown in the county. Capability unit
ITe-6; woodland group 2; shrub and vine group Aj;
wildlife group 2.

Pella Series

The Pella series consists of deep, poorly drained soils
in depressions on glacial till plains. These soils formed
in a silt mantle and underlying calcareous, loam glacial
till. Slopes are 0 to 2 percent.

In a representative profile the surface layer is black
silt loam about 12 inches thick. The subsoil, extending to
a depth of 38 inches, is dark-gray silt loam with yellow-
ish-brown mottles in the upper part and gray silty clay
loam with strong-brown mottles in the lower part. The
substratum, to a depth of 60 inches, is brown and yellow-
ish-brown loam.

Pella soils have high available water capacity and
moderate to moderately slow permeability. Reaction is
neutral to moderately alkaline.

Repregentative profile of Pella silt loam (0 to 2 per-
cent slopes) in hayland (NE14NW1,NE3Y, sec. 12, T.
21 N., R. 20 E., 100 feet south of State Highway 96, and
25 feet west of field ditch):

A1—0 to 12 inches, black (10YR 2/1) silt loam; moderate,
medium and fine, subangular blocky structure; fri-
able; many roots; mildly alkaline; gradual, smooth
boundary.

Blg—12 to 19 inches, dark-gray (5Y 4/1) silt loam; few,
fine, prominent. yellowish-brown (10YR 5/6) mot-
tles; moderate, coarse, subangular blocky structure:
friable; many roots; moderately alkaline; clear,
smooth boundary.

B2g—19 to 33 inches, gray (5Y 5/1) silty clay loam; few,
fine, prominent, strong-brown (7.5YR 5/8) mottles;
moderate, fine, subangular blocky structure; friable:
moderately alkaline; clear, smooth boundary.

B3g—33 to 38 inches, gray (5Y 5/1) light silty clay loam that
contains grit; few, fine, prominent, strong-brown
(7.5YR 5/8) mottles; weak, medium, subangular
bloeky structure; friable; calcareous; clear, smooth
boundary.

(C-—38 to 60 inches; brown (10YR 5/3) and yellowish-brown
(10YR 5/6) loam; massive; friable; calcareous.

The solum ranges from 24 to 42 inches in thickness but
generally is 380 to 42 inches. In most places the solum formed
in a silt mantle less than 40 inches thick and is underlain by
loamy glacial till. The A1 horizon ranges from 10 to 20 inches
in thickness and is black (10YR 2/1) to very dark gray
(10YR 3/1) in color. The B horizon most commonly is gray
(10YR 5/1 and 5Y 5/1) to light gray (10YR 7/1 and 5Y
7/1) and has brownish mottles. The B2g horizon is light
silty clay loam or silty clay loam.

Pella soils are associated with Lamartine, Keowns, and
Yahara soils They have a higher clay content in the B
horizon than Keowns or Yahara soils, and they are wetter
than Yahara and Lamartine soils.

_ Pella silt loam (0 to 2 percent slopes) (Pe).—This soil is
in depressions on glacial till plains. Included in mapping
were areas of somewhat poorly drained Lamartine soils
and very poorly drained Cathro soils.

Natural fertility and organic-matter content in this
soil are high. The effective depth to which roots can
penetrate is 40 inches or more. Runoff is slow. Wetness
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is the main limitation to use. Drainage helps to remove
excess water, and drained areas are suited to most crops
commonly grown in the county. Most undrained areas are
in permanent pasture or trees. Capability unit IIw-1;
woodland group 7; shrub and vine group C; wildlife
group 5b.

Poygan Series

The Poygan series consists of deep, poorly drained
soils in depressions on glacial till plains or lacustrine
plains. These soils formed in a thin silt mantle and under-
lying lacustrine or glacial till deposits. Slopes are 0 to 2
percent.

In a representative profile the surface layer is black
silty clay loam about 7 inches thick. The subsoil extends
to a depth of 24 inches. The upper part is very dark gray
clay with yellowish-brown mottles. The lower part 1s
reddish-brown clay with dark-gray, gray, and yellowish-
red mottles. The substratum, to a depth of 60 inches, is
reddish-brown, calcareous clay with yellowish-red mot-
tles.

Poygan soils have medium available water capacity.
Permeability is very slow. Reaction is slightly acid te
mildly alkaline,

Representative profile of Poygan silty clay loam
(NW14,NW1, see. 20, T. 21 N., R. 20 E., 120 feet south
and 30 feet east of NW section corner intersection) :

Al1—0 to 7 inches, black (10YR 2/1) silty clay loam: mod-
erate, fine, subangular blocky structure; friable:
many roots; slightly acid; abrupt, wavy boundary.

Blg—7 to 12 inches, very dark gray (5YR 3/1) clay; many,
medium, prominent. yellowish-brown (10YR 5/8)
mottles; moderate to strong, medium, blocky struc-
ture; very firm; many roots; slightly acid; clear,
wavy boundary.

B2—12 to 17 inches, reddish-brown (5YR 4/3) clay; many,
medium, distinet, dark-gray (5YR 4/1) and many,
medium, prominent, yellowish-red (5YR 4/8) mot-
tles; moderate, medium, blocky structure; very firm:
many roots in upper 2 inches; neutral; clear, wavy
boundary.

B3—17 to 24 inches, reddish-brown (5YR 4/3) clay; few,
medium, prominent, yellowish-red (5YR 4/8) and
many, coarse, distinet, gray (5YR 5/1) mottles;
weak, medium, prismatiec structure parting to mod-
erate, medium, subangular blocky; firm; mildly alka-
line ; abrupt, wavy boundary.

C—24 to 60 inches, reddish-brown (5YR 4/3) clay; few, fine,
prominent, yellowish-red (5YR 4/8) mottles; weak,
medinm, platy structure; firm; light-gray (5YR
7/1) free carbonates along horizontal cleavage faces;
calcareous.

The thickness of the solum and the depth to free carbo-
nates ranges from 20 to 30 inches. In places the soil in un-
cultivated areas has a thin, organic surface layer The A
horizon typically is black (10YR 2/1), but in places the Ap
horizon is very dark gray (10YR 3/1). Mottles in the B2
horizon range from few to many. The B horizon is silty clay
or clay. It is 40 to 70 percent clay and 5 to 10 percent sand
The C horizon is 40 to 60 percent clay and in places contains
thin layers of silt and very fine sand.

Poygan soils are near Kewaunee, Manawa, Oshkosh, and
Ogden soils They are wetter than Kewaunee, Oshkosh, and
Manawa soils, and they lack the thick organic horizons of
the Ogden soils.

Poygan silty clay loam (0 to 2 percent slopes) (Po).—
This is the only Poygan soil mapped in the county. It is
in depressions on glacial till or lacustrine plains.
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Included with this soil in mapping were many small
areas of soils that have a surface layer of silt loam.

Natural fertility and organic-matter content in this soil
are high. Runoff is very slow, and wetness is the main
limitation to use.

Tile drains are suitable; and if this soil is drained, it is
suited to crops. Because of the heavy texture of the soil,
it is important that tillage operations take place when
the moisture content is at optimum level. Undrained
areas generally are in woods or pasture. Capability unit
ITw-1; woodland group 7; shrub and vine group Cj;
wildlife group 5b.

Quarries

Quarries (Qu) are areas where bedrock has been removed
for various purposes. The areas range from 2 to about
40 acres in size, and they are mainly along the Niagara
escarpment.

Operations have ceased in many of the quarries in the
county, and the abandoned quarries are used for recrea-
tional purposes or for wildlife habitat. Wildlife group 8;
not placed in a capability unit, woodland group, or shrub
and vine group.

Rodman Series

The Rodman series consists of well-drained to excessive-
ly drained, hilly to steep soils in morainic topography.
These soils are less than 10 inches thick over sand and
gravel. They formed from calcareous sand and gravel.
Slopes range from 12 to 35 percent.

In a representative profile the surface laver is very
dark grayish-brown loam about 4 inches thick. The sub-
soil 18 brown to dark-brown loam, which extends to a
depth of 8 inches. The substratum, to a depth of 60
inches, is very pale brown sand and gravel.

Permeability is moderate above the substratum and
very rapid in the substratum. Rodman soils have a very
low available water capacity. Reaction is neutral to
moderately alkaline.

Representative profile of Rodman loam from an area of
Casco-Rodman complex, 12 to 35 percent slopes, eroded, in
a woodlot (SEL,NEL, sec. 34, T. 25 N, R. 22 I, 025
mile west and 500 yards south of northeast section
corner) :

Al—0 to 4 inches, very dark grayish-brown (10YR 3/2)
loam ; weak, fine, granular structure; very friable;
many roots; common pebbles 15 millimeters in diam-
eter; mildly alkaline; clear, wavy boundary.

B2—4 to 8 inches, brown to dark-brown (10YR 4/3) loam;
weak, medium, subangular blocky structure; very
friable: many roots; common pebbles 15 millimeters
in diameter; mildly alkaline; clear, wavy boundary.

C—8 to 60 inches, very pale brown (10YR 7/4) sand and
gravel; single grain; loose; calcareous.

The A horizon is very dark grayish-brown (10YR 3/2) or
very dark brown (10YR 2/2) loam. gravelly loam, or sandy
loam. In the B horizon hue is 7.5YR or 10YR, value is 4 or
5, and chroma is 3 or 4 It is loam, gravelly loam, or gravelly
sandy loam. The C horizon is sand and gravel, and 75 to 85
percent of the gravel is derived from local limestone. In
this horizon hue 18 10YR; value is 5, 6, or 7; and chroma 1s
3 or 4.

Rodman soils are mapped only in a complex with Casco
soils.

Roscommon Series

The Roscommon series consists of deep, poorly drained
soils 1n depressions on sandy lacustrine and outwash
plains. These soils formed under water-tolerant grasses
and shrubs. Slopes are 0 to 2 percent.

In a representative profile black muck about 5 inches
thick is on the surface, and below it is black loamy fine
sand about 3 inches thick. The substratum, immediately
below the loamy fine sand, is dark grayish-brown to dark-
gray fine sand with yellowish-red mottles to a depth of 19
inches. Below this, to a depth of 60 inches, it is brown
medium sand.

Roscommon soils have a low available water capacity
an.(%i rapid permeability. Reaction is neutral to shightly
acid.

Representative profile of Roscommon loamy fine sand
(0 to 2 percent slopes) in a wooded stream valley (SE1j
SW1y sec. 5, T. 25 N., R. 20 E., 825 yards east of south-
west section corner, 50 feet northwest of township road) :

Oa—>5 to 0 inches, black (5YR 2/1) muck; 10 percent fibers
undisturbed, less thon 5 percent rvhbed: weak,
medium, granular structure; very friable; many
roots; neutral; abrupt, wavy boundary.

A1—0 to 3 inches, black (10YR 2/1) loamy fine sand; mod-
erate, medium, erumb structure; very friable; many
roots; neutral; clear, irregular boundary.

Clg—3 to b inches dark grayish-brown (10YR 4/2) to dark-
gray (10YR 4/1) fine sand; few, medium, prominent,
yellowish-red (5YR 5/6) mottles; single grain; non-
sticky ; many roots; neutral; abrupt, wavy bound-

ary.

C2g—5 to 19 inches, dark grayish-brown (10YR 4/2) fine
sand; common, medium, prominent, yellowish-red
(5YR 5/6) mottles gingle grain: nonsticky ; slightly
acid; gradual, wavy boundary.

(C3—19 to 60 inches, brown (10YR 5/3) medium sand; single
grain ; nonsticky; slightly acid.

The A horizon ranges from 3 to 8 inches in thickness A
muck layer up to 6 inches thick is on the surface in places.
The C horizon commonly has hues of 10YR or 75 YR, values
of 4 or 5, and chromas of 2 or 8. The abundance of mottling
in the C horizon varies Thin layers of sandy loam or light
sandy clay loam are in the C horizon in places.

Roscommon soils are near Shawano, Tedrow, and Markey
soils. They are wetter than Shawano and Tedrow soils and
do not have so thick an organic layer as Markey soils.

Roscommon loamy fine sand (0 to 2 percent slopes)
(Rs).—This soil is in depressions on sandy lacustrine and
outwash plains. It has the profile described as representa-
tive of the series.

Included with this soil in mapping were areas of Ros-
common soil that has a surface layer of light sandy loam.
Also included were small areas of Tedrow and Markey
soils.

Natural fertility in this soil 1s low, and the content of
organic matter is high. The effective depth to which roots
can penetrate is 40 inches or more. Runoff is very slow.
The high water table and low fertility level in this soil
make it poorly suited to crops.

Open ditches help to drain off excess water. Most areas
are planted to water-tolerant trees, shrubs, and grasses.
Capability unit TVw-5; woodland group 8; shrub and
vine group C; wildlife group 5b.

Rough Broken Land

Rough broken land (30 to 45 percent slopes, eroded)
(Ro) is on steep sides of rivers, streams, and gullies. It
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generally is in long, narrow areas on uniform, concave
slopes. The soil material is reddish-brown heavy clay
loam, silty clay, clay glacial till, or lacustrine sediment.
Rapid and continuous geologic erosion has removed soil
material from this land type faster than a profile could be
established.

Organic-matter content and available water capacity
are low. Reaction is mildly alkaline to calcareous.

Runoff is very rapid, and the hazards of erosion and
slippage are very severe. Vegetation generally consists of
native grasses and weeds.

Rough broken land is used mainly for wildlife habitat,
trees, pasture, or recreation. Capability unit VIIe-6;
woodland group 1; shrub and vine group A; wildlife
group 8.

Ruse Series

The Ruse series consists of poorly drained soils that are
shallow over limestone bedrock. The underlying bedrock
strongly influences the topography. These soils are in
depressions. Slopes are 0 to 2 percent.

In a representative profile black muck about 4 inches
thick is on the surface. The surface mineral layer is very
dark brown silt loam about 3 inches thick. The subsoil
extends to a depth of about 19 inches. It is grayish-brown
heavy loam with light olive-brown mottles in the upper
part, grayish-brown clay loam with yellowish-brown mot-
tles in the middle part, and brown heavy loam with
strong-brown mottles in the lower part. Limestone bed-
rock 1s at a depth of about 19 inches.

Ruse soils generally have a low available water ca-
pacity. The available water capacity varies because of
the variable depth to bedrock. Permeability above the
bedrock is moderate. Reaction is slightly aeid to mildly
alkaline.

Representative profile of Ruse silt loam (0 to 2 percent
slopes) 1 pasture (NW14NE1,SW1/,, sec. 8, T. 24 N,
R. 22 E., about 235 feet south of road and 3 feet west of
fence line) :

01—4 inches to 0, black (10YR 2/1) muck; moderate, me-
dium, granular structure; very friable; many roots;
mildly alkaline; abrupt, smooth boundary.

Al1—0 to 3 inches, very dark brown (10YR 2/2) silt loam;
moderate, medium, subangular blocky structure; fri-
able; many roots; neutral; clear, wavy boundary.

B21g—3 to 7 inches, grayish-brown (25Y 5/2) heavy loam;
few, fine, prominent, light olive-brown (2.5Y 5/6)
mottles: moderate medium, subangular Hlocky strue-
ture; friable; few roots; mildly alkaline; clear,
wavy boundary.

B22g—7 to 14 inches, grayish-brown (25Y 5/2) clay loam:
moderate, medium, prominent, yellowish-brown
(10YR 5/6) mottles; weak, medium, subangular
blocky structure; firm; mildly alkaline; gradual,
irregular boundary.

B3—14 to 19 inches, brown (10YR 5/3) heavy loam ; moder-
ate, medium, prominent, strong-brown (75YR 5/6)
mottles; weak, coarse, subangular blocky structure;
firm ; mildly alkaline; abrupt, smooth boundary.

ITR—19 to 60 inches, consolidated limestone bedrock.

Depth to bedrock ranges from 10 to 20 inches but gen-
erally is 16 to 20 inches. The A horizon is silt loam or loam,
and the B2 horizon is clav leam or heavy loam The B hori-
zon has hues of 10YR or 7.5 YR. The Bg horizon has values
of 4 through 6 and chromas of 1 or 2. The B3 horizon has
values of 4 through 6 and chromas of 1 through 4. Mottles
of high and low chroma occur throughout the B horizon, but
high-chroma mottles are dominant,

Ruse soils are commonly associated with Namur, wet vari-
ant, and Summerville, clayey subsoil variant, soils. They
have a darker colored A horizon and more mottles than
Summerville, clayey subsoil variant, soils. They are deeper
to bedrock than Namur, wet variant, soils.

Ruse silt loam (0 to 2 percent slopes) (Ru).—This soil
is in depressions. It has the profile described as repre-
sentative of the series.

Included with this soil in mapping were a few areas of
Ruse soils that have a loam surface layer, small areas
where depth to bedrock is less than 10 inches or is greater
than 20 inches, and areas of Bonduel soils.

The fertility level of this soil is variable because of the
range of depth to bedrock. Bedrock also limits the depth
of root penetration. The soil has a high content of organic
matter. Runoff is slow or very slow.

Wetness is the main limitation to use of this soil. Drain-
age is required for good growth of row crops. Shallow
surface drains are effective if outlets are available. Most
of the acreage is used for permanent pasture or trees.
Capability unit IIIw-6; woodland group 7; shrub and
vine group C; wildlife group 5b.

Sebewa Series

The Sebewa series consists of poorly drained soils in
depressions and drainageways on outwash plains. These
solls are moderately deep to sand and gravel. They formed
in a thin silt mantle and underlying stratified sand and
gravel. Slopes are 0 to 2 percent,

In a representative profile the surface layer is very
dark brown heavy silt loam about 12 inches thick. The
subsoil extends to a depth of about 29 inches. It is dark-
gray silty clay loam with yellowish-red mottles in the
upper part, brown to dark-brown silty clay loam with
yellowish-red and dark yellowish-brown mottles in the
middle part, and brown to dark-brown clay loam with
yellowish-red and grayish-brown mottles in the lower
part. The substratum, to a depth of 60 inches, is yellowish-
brown medium and coarse sand.

Sebewa soils have medium available water capacity.
The subsoil is moderately permeable and the substratum
is rapidly permeable. Reaction is mildly alkline.

Representative profile of Sebewa silt loam (0 to 2 per-
cent slopes) in hay land (SW1,NW1/ sec 3, T. 23 N., R.
19 E., 300 feet east of farm pond) :

A1-—0 to 12 inches, very dark brown (10YR 2/2) heavy silt
loam ; moderate, medium, granular structure; very
friable ; common roots; mildly alkaline; clear, irregu-
lar boundary.

B21gt—12 to 19 inches, dark-gray (10YR 4/1) silty clay
loam; common, medium, prominent, yellowish-red
(BYR 4/6) mottles; moderate, medium, subangular
blocky structure; sticky; common roots in upper 3
inches ; mildly alkaline; clear, irregular boundary.

B22t—19 to 24 inches, brown to dark-brown (10YR 4/3)
silty clay loam; many, coarse, prominent, yellowish-
red (5YR 4/6) and common, medium, faint, dark
yellowish-brown (10YR 4/4) mottles; moderate, me-
dium, angular blocky structure; sticky; thin medium
clay films; mildly alkaline; clear, irregular boundary.

B3t—24 to 29 inches, brown to dark-brown (10YR 4/3) clay
loam with reddish-brown (5YR 5/4) blotches; com-
mon, medium, faint, grayish-brown (2.5Y 5/2) and
common, medium, prominent, yellowish-red (5YR
5/8) mottles; weak, coarse, subangular blocky struc-
ture; sticky; patchy clay films; mildly alkaline-
clear, irregular boundary.
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IIC—29 to 60 inches yellowish-brown (10YR 5/4) medium
and coarse sand ; single grain; nonsticky ; calcareous;
many lighter and darker colored grains.

The depth to carbonates and the thickness of the solum
ranges from 20 to 40 inches but most commonly is 24 to 36
inches. The A horizon is black (10YR 2/1), very dark brown
(10YR 2/2), or very dark gray (10YR 3/1). The B horizon
is gravelly clay loam, clay loam, silty clay loam, or heavy
loam that has hues of 10YR, 25Y, and 5Y. The C horzon
is dominantly gravel, coarse sand, or stratified sand and
gravel.

Sebewa soils are commonly associated with the well-
drained Dresden soils, the somewhat poorly drained Dresden,
mottled subsoil variant, soils, and the Fabius soils. Sebewa
soils are wetter than these associated soils.

Sebewa silt loam (0 to 2 percent slopes) (Sb).—This
soil is in depressions and waterways on outwash plains.
Tt has the profile described as representative of the series.

Included with this soil in mapping were small areas of
somewhat poorly drained Dresden, mottled subsoil vari-
ant, soils. Also included were soils that have a thinner
solum than that of this soil and soils that have a sub-
stratum of light loam or sandy loam.

Natural fertility in this soil is medium, and organic-
matter content is high. The effective depth to which roots
can penetrate is 40 inches or more. Runoff is slow.

Artificial drainage is needed in cultivated areas. Shal-
Jow ditches are suitable. If this soil is drained, it is suited
to most crops commonly grown in the county. Capability
unit ITw-5; woodland group 7; shrub and vine group C;
wildlife group 5b.

Shawano Series

The Shawano series consists of deep, excessively drained
soils on sandy lacustrine plains, outwash plains, and
ridges. These soils formed under mixed hardwoods and
conifers. Slopes range from 2 to 30 percent.

In a representative profile the surface layer is dark
yellowish-brown loamy fine sand about 10 inches thick.
In places gray to light-gray grains and very dark gray
blotches are present in this layer. The subsoil extends to a
depth of about 19 inches. Tt 1s brown to dark-brown fine
and medium sand. The substratum, to a depth of 60
nches, is reddish-yellow medium sand.

Shawano soils have low available water capacity and
rapid permeability. Reaction is slightly acid to neutral.

Representative profile of Shawano loamy fine sand, 2
to 6 percent slopes, in a wooded area (NE1,NW1/ sec. 29,
T. 25 N., R. 20 E., 100 feet west of highway intersection):

Ap—0 to 10 inches, dark yellowish-brown (10YR 3/4) loamy
fine sand; weak, medium, subangular blocky strue-
ture parting to single grain; loose; common roots;
very dark gray (10YR 3/1) blotches and gray fo
light-gray (10YR 6/1) grains in places; slightly
acid; abrupt, wavy boundary.

B—10 to 19 inches, brown to dark-brown (75YR 4/4) fine
and medium sand; single grain: loose; slightly acid;
gradual, irregular boundary.

C—19 to 60 inches, reddish-yellow (75YR 6/6) medium sand;
single grain; loose; slightly acid.

The solum ranges from about 18 to 36 inches in thickness,
and depth to free carbonates is 60 inches or more. The Ap
horizon ranges from 7 to 12 inches in thickness. Undisturbed
areas have an Al horizon of dark-brown (10YR 2/2) loamy
fine sand about 3 inches thick. In areas of blowouts 1 to 3
inches of sandy overburden covers the Al horizon. An in-

cipient A2 horizon also occurs in a few areas. The C horizon
ranges from brown (7.5YR 5/4) to reddish yellow (7.5YR
6/6).

/Silawano soils are near Tedrow and Roscommon soils. They
are better drained than these soils.

Shawano fine sand, rolling (6 to 12 percent slopes)
(SeC).—This soil is on dune ridges on glacial outwash
plains. The surface layer is thinner, and 1t has a lighter
color and higher sand content ; but the profile otherwise is
similar to that described as representative of the series.
In places the surface layer is absent and scattered blow-
outs are present.

Included with this soil in mapping were small areas of
gently sloping Shawano loamy fine sand.

Natural fertility and organic-matter content in this
soil are very low. The effective depth to which roots can
penetrate is 40 inches or more. The soil is susceptible te
soil blowing.

Because fertility and available water capacity are low
this soil is better suited to trees or wildlife habitat than
to other uses. Capability unit VIs-3; woodland group 4;
shrub and vine group B; wildlife group 3.

Shawano fine sand, hilly (12 to 30 percent slopes)
(SeD).—This soil is on dune ridges on outwash plains. The
surface layer is thinner and the subsoil is exposed in
places, but the profile otherwise is similar to the one de-
scribed as representative of the series. A few blowouts are
throughout the area.

Included with this soil in mapping were small areas of
Shawano fine sand, rolling, and areas of moderately steep
Shawano loamy fine sand.

Natural fertility and organic-matter content in this
soil are very low. The soil is very susceptible to soil blow-
ing. The effective depth to which roots can penetrate is
40 inches or more.

Because of the very low fertility, the low available
water capacity, and the hazard of erosion, this soil is bet-
ter suited to trees and wildlife habitat than to crops. Much
of the acreage is idle or is wooded. Capability unit VIIs-
9; woodland group 4; shrub and vine group Bj; wildlife
group 3.

Shawano loamy fine sand, 2to 6 percent slopes (S{B).—
This soil is on sandy lacustrine plains and on outwash
plains, It has the profile described as representative of
the series.

Included with this soil in mapping were small areas of
nearly level Shawano soils and small areas of moderate-
ly eroded Shawano soils.

Natural fertility and the content of organic matter in
this soil are low. The effective depth to which roots can
penetrate is 40 inches or more, The low fertility level and
low available water capacity are the main limitations to
use. This soil is subject to soil blowing. Tt is better suited
to trees or to wildlife habitat than to cultivated crops.
Capability unit ITVs-3; woodland group 4; shrub and
vine group Bj; wildlife group 3.

Shawano loamy fine sand, 6 to 12 percent (SfC).—This
soil is on sandy lacustrine plains and outwash plains. The
surface layer 1s thinner than that in the profile described
as representative of the series.

Included with this soil in mapping were moderately
eroded Shawano soils and a few small areas of moderate-
ly steep Shawano soils.
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Natural fertility and content of organic matter in this
soil are low. The effective depth to which roots can pene-
trate is 40 inches or more. Low natural fertility and low
available water capacity are the mamn limitations to use.
The soil is susceptible to soil blowing. It 1s better suited
to trees and to wildlife habitat than to cultivated crops.
Capability unit VIs-3; woodland group 4; shrub and vine
group B; wildlife group 3.

Shullsburg Series, Wet Variant

The Shullsburg series, wet variant, consists of moder-
ately deep, somewhat poorly drained soils. These soils
formed in a thin silt mantle and underlying weathered
shale. Slopes are 2 to 6 percent.

In a representative profile the surface layer is black
silt loam about 8 inches thick. The subsoil extends to a
depth of 23 inches. It is olive-gray silty clay with strong-
brown mottles in the upper part and yellowish-brown
mottles in the lower part. Below the subsoil is olive-gray
weathered shale.

Shullsburg soils have low available water capacity and
slow permeability. Reaction is neutral to mildly alkaline.

Representative profile of Shullsburg silt loam, wet
variant, 2 to 6 percent slopes, m an area of idle land
(NW1,SW1,SE1,, sec. 1, T. 24 N, R. 21 E., 30 feet north
of the road):

Al—0 to 8 inches. black (10YR 2/1) silt loam; moderate,
fine, granular structure; friable; many roots; mod-
erately alkaline; clear, smooth boundary.

IIB21t—8 to 18 inches, olive-gray (5Y 5/2) silty clay: com-
mon, medium, prominent, strong-brown (7.5YR 5/6)
mottles; moderate, coarse, subangular blocky struc-
ture; firm when moist, very hard when dry; many
roots; thin patchy clay films; calcareous; clear,
smooth boundary.

IIB22t—18 to 23 inches, olive-gray (5Y 5/2) silty clay; com-
mon, coarse, prominent, yellowish-brown (10YR 5/8)
mottles; strong, coarse, subangular blocky structure;
firm when moist, very hard when dry; few roots;
medium continuous clay films; calcareous; abrupt,
smooth boundary.

ITR—23 to 60 inches, olive-gray (5Y 5/2) shale.

The silt mantle ranges from 6 to 10 inches in thickness.
The solum is commonly 20 to 24 inches thick but ranges
from 20 to 30 inches. The A horizon ranges from black (10YR
2/1) to very dark grayish-brown (10YR 3/2). In the B hori-
zon hues are 2.5Y and 5Y, values are 4 to 6, and chromas
are 2 to 4.

Shullsburg, wet variant, soils are near Manawa soils and
Stony and rocky land. Unlike the Manawa soils, they are
underlain by distinctive olive-gray weathered shale rather
than reddish-brown clay loam glacial till.

Shullsburg silt loam, wet variant, 2 to 6 percent
slopes (SgB).—This soil is in long, narrow areas on gentle
slopes.

Included with this soil in mapping were some small
areas of Kewaunee and Manawa soils.

Natural fertility in this soil is medium, and organic-
matter content is high. Runoff is slow. Wetness is the
main limitation to use.

If surface drains are provided, this soil is suited to
most crops commonly grown in the county. Most of the
acreage 1s used for permanent pasture. Capability unit
ITw-5; woodland group 7; shrub and vine group A ; wild-
life group 5a.

Sisson Series

The Sisson series consists of deep, well-drained soils on
glacial lake plains. These soils formed in a loamy mantle
and the underlying stratified silt and very fine sand.
Slopes are 1 to 20 percent.

In a representative profile the surface layer is dark
grayish-brown silt loam about 6 inches thick. The sub-
surface layer is pinkish-gray silt loam about 2 inches
thick. The subsoil extends to a depth of 25 inches and is
reddish-brown silt loam in the upper part, reddish-brown
silty clay loam in the middle part, and reddish-brown
silt loam in the lower part. The substratum, to a depth of
60 inches, is light-brown and light yellowish-brown
stratified silt and very fine sand.

Sisson soils have medium available water capacity.
Permeability is moderate. Reaction is neutral to mildly
alkaline.

Representative profile of Sisson silt loam, 2 to 6 percent
slopes, in a cultivated area (NE1,NW14,NW1;, sec. 10, T.
24 N., R. 22 E., south of County Highway K, across from
woodlot) :

Ap—O0 to 6 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, medium, granular structure; very friable:
common roots; neutral; abrupt, wavy boundary

A2—6 to 8 inches, pinkish-gray (7.5YR 6/2) silt loam; weak,
medium, platy structure; very friable; common roots:
neutral; abrupt, irregular boundary.

B1—8 to 11 inches, reddish-brown (5YR 4/4) silt loam; mod-
erate, medium, subangular blocky structure; firm;
pinkish-gray (75YR 6/2) fingers of material from
the A2 horizon are present in less than 10 percent of
horizon ; neutral; abrupt, irregular boundary.

B2t—11 to 22 inches, reddish-brown (5YR 5/4) light silty
clay loam; moderate, medium, subangular blocky
structure; firm; moderately thick patchy clay films;
mildly alkaline; clear, irregular boundary.

B3—22 to 25 inches, reddish-brown (5YR 4/4) silt loam:
weak, medium, subangular blocky structure; friable;
mildly alkaline, clear, irregular boundary.

C—25 to 60 inches, light-brown (75YR 6/4) and light
yellowish-brown (10YR 6/4) stratified silt and very
fine sand; moderate, medium, platy structure; fri-
able; calcareous.

The solum ranges from 24 to 40 inches in thickness Where
the soil is uncultivated, the Al horizon is very dark grayish-
brown silt loam 1 to 3 inches thick. The texture of the A
horizon is silt loam or fine sandy loam. The B horizon has
a hue of 10YR, 7.5YR, or 5YR; a value of 4 to 5; and a
chroma of 4. The C horizon commonly is stratified silt and
very fine sand; but in some places it contains lenses of fine
sand, silty clay loam, or both.

Sisson soils are near Boyer and Hochheim soils They are
finer textured than Boyer soils, and they lack the subsoil
and substratum developed from glacial till that is charac-
teristic of the Hochheim soils.

Sisson fine sandy loam, 2 to 6 percent slopes (ShB).—
This soil is on glacial lake plains. The surface layer is
more sandy, but the profile otherwise is similar to that
described as representative of the series.

Included with this soil in mapping were nearly level
and gently sloping lacustrine soils that are similar to
Sisson soils except that the silty clay loam part of the
subsoil is thin or missing. Also included were small areas
of eroded Sisson fine sandy loam.

Natural fertility in this soil is medium, and the con-
tent of organic matter is low. The effective depth to
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which roots can penetrate is 40 inches or more. Runoff is
slow. Erosion is the main hazard.

If this soil is farmed intensively, erosion-control meas-
ures are beneficial in preventing soil loss. This soil is
suited to the crops commonly grown in the county. Capa-
bility unit ITe-1; woodland group 1; shrub and vine
group A ; wildlife group 1.

Sisson fine sandy loam, 6 to 12 percent slopes, eroded
(ShC2).—This soil has convex slopes on narrow to moder-
ately broad ridgetops in glacial lake plamns. The surface
layer has a higher sand content and is thinner than that
in the profile described as representative of the series, and
the subsoil is thinner. Generally some of the reddish-
brown material from the subsoil has been mixed into the
surface layer by tillage.

Included with this soil in mapping were areas of slop-
ing Sisson fine sandy loams that are only slightly eroded.
Also included were spots where the soil is severely eroded
and areas of sloping soils that have a coarser textured
subsoil.

Natural fertility in this soil is medium, and the content
of organic matter is low. The effective depth to which
roots can penetrate is 40 inches or more. Runoff is medium.
Erosion is the main limitation to use.

Erosion control helps to reduce the amount of soil loss
where the soil is farmed intensively. This soil is suited to
all crops commonly grown in the county. Capability unit
IITe-1; woodland group 1; shrub and vine group A ; wild-
life group 1.

Sisson fine sandy loam, 12 to 20 percent slopes,
eroded (5hD2).—This soil has convex slopes and is on
narrow ridgetops in glacial lake plains. The surface layer
has a greater sand content and is thinner than the one in
the profile described as representative of the series. The
subsoil also is thinner. In cultivated areas some of the
inaterial from the subsoil has been mixed into the surface

ayer.

Included with this soil in mapping were several areas of
moderately steep and steep soils in which the silty clay
loam subsoil is thin or absent.

Natural fertility in this soil is medium, and the content
of organic matter is low. The effective depth to which
roots can penetrate is 40 inches or more. Runoff is medi-
um. Cultivated areas are very susceptible to erosion.

Erosion-control measures, such as striperopping, help
to reduce the amount of soil loss when the soil is planted
to row crops. This soil is fairly well suited to the crops
commonly grown in the countv. Capability unit 1Ve-1:
woodland group 1: shrub and vine group A; wildlife
group 1.
~ Sisson silt loam, 0 to 2 percent slopes {SnA).—This soil
1s on glacial lake plains. Tt has a thicker surface layer and
slightly thicker subsoil than that in the profile described
as representative of the series (fig. 12).

Included with this soil in mapping were a few areas
of nearly level soils in which the silty clay loam part of
the subsoil is thinner than that of Sisson soils or is
absent.

Natural fertility in this soil is medium, and the content
of organic matter is low. The effective depth to which
roots can penetrate is 40 inches or more. Runoff is slow.
Limitations to use of this soil for crops are very slight.

This soil is well suited to all crops commonly grown in

’ Gy s Sl R e
Figure 12—Typical profile of a Sisson silt loam.

the county. Capability unit I-1; woodland group 1; shrub
and vine group A ; wildlife group 1.

Sisson silt loam, 2 to 6 percent slopes (SnB).—This soil
is on glacial lake plains. It has the profile described as
representative of the series.

Included with this soil in mapping were a few areas of
eroded Sisson soil and a few areas of soils in which the
silty clay loam part of the subsoil is thin or absent. Some
of these included soils are moderately eroded.

Natural fertility in this soil is medium, and the content
of organic matter is low. The effective depth to which
roots can penetrate is 40 inches or more. Runoff is slow.
Krosion is the main hazard on this soil, and erosion-
control measures are helpful where the soil is farmed
intensively.

This so1l is well suited to all crops commonly grown in
the county. Capability unit Ile-1; woodland group 1;
shrub and vine group A ; wildlife group 1.
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Solona Series

The Solona series consists of deep, somewhat poorly
drained soils in depressions and drainageways on glacial
till plains. They formed in loamy glacial till. Slopes are
1 to 3 percent.

In a representative profile the surface layer is very dark
brown loam about 9 inches thick. The subsurface layer,
about 6 inches thick, is grayish-brown to brown sandy
loam. Tt has strong-brown mottles. The subsoil extends
to a depth of about 26 inches. The upper 2 inches is brown
light loam that has light brownish-gray and strong-brown
mottles. The lower part, about 9 inches thick, is reddish-
brown clay loam that has strong-brown and light brown-
ish-gray mottles. The substratum, to a depth of 60 inches,
is reddish-brown loam. Mottles are yellowish red and light
brownish gray.

Solona soils have high available water capacity and
moderate permeability. Reaction is mildly alkaline to
moderately alkaline.

Representative profile of Solona loam, 1 to 3 percent
slopes (SYW14SW1/ sec. 4, T. 25 N., R. 19 I, 825 feet east
of SW section corner and 40 feet north of County High-
way B):

Ap—0 to 9 inches, very dark brown (10YR 2/2) loam: weak,
medium and coarse, subangular blocky structure:
friable; common roots; moderately alkaline; clear,
irregular boundary.

A2—9 to 15 inches, grayish-brown (10YR 5/2) to brown
(10YR 5/3) sandy loam; common, medium, promi-
nent, strong-brown (75YR 5/8) mottles: weak, me-
dium, subangular blocky structure; friable; brownish-
yellow (10YR 6/6) weathered fragments of limestone ;
mildly alkaline; clear, wavy boundary

B1—15 to 17 inches, brown (75YR 5/4) light loam ; common,
coarse, prominent, strong-brown (75YR 5/8) and
few, medium, distinet, light brownish-gray (10YR
6/2) mottles; weak, medium, subangular blocky
structure: friable, Dbrownish-yellow (10YR 6/6)
weathered fragments of limestone; nuldly alkaline:
abrupt, wavy boundary

B2t—17 to 26 inches, reddish-brown (5YR 5/4) clay loam;
common, coarse, prominent, strong-brown (75YR
5/8) and few, medium, distinet, light brownish-gray
(10YR 6/2) mottles; moderate, medium, subangular
blocky structure: firm, mildly alkaline: thin patchy
clay films; gradual, irregular boundary

C—26 to 60 inches, reddish-brown (5YR 5/4) loam; common,
medium, prominent, yellowish-red (5YR 5/8) and
few, medium, distinct, light brownish-gray (10YR
6/2) mottles; massive; friable. calcareous.

The A horizon ranges in texture from loam to sandy loam.
A thin layer of lacustrine silt or very fine sand occurs in
the upper part of the B horizon in some areas 'The thickness
of the solum varies from 20 to 36 inches Iimestone cobble-
stones are present throughout the solum, and in places many
are in the C horizon.

Solona soils are near Onaway, Angelica, and Menominee
soils. They are the somewhat poorlv drained member of the
drainage sequence that includes the well-drained Onaway
soils and the poorly drained Angelica soils They have a finer
texture and poorer drainage than the Menominee soils

Solona sandy loam, 1 to 3 percent slopes (SoA).—This
soil is 1 depressions and drainageways on glacial till
plains. The surface layer 1s sandier than that in the profile
described as representative of the series.

Included with this soil in mapping were small areas of
well-drained Onaway soils, areas of poorly drained
Angelica soils, and small arcas of Allendale soils.

Natural fertility and the organic-matter content in this
soil are medium. Runoff is slow. The effective depth to
which roots can penetrate is 40 inches or more. Wetness 1s
the main limitation to use. Tile drains or other drainage
measures are helpful in removing excess water,

This soil is suited to most of the cultivated crops and
the pasture and hay plants commonly grown in the coun-
ty. Capability unit IIw-2; woodland group 7; shrub and
vine group C; wildlife group 5a.

Solona loam, 1 to 3 percent slopes (SpAl.—This soil is
in depressions and drainageways on glacial till plains. Tt
has the profile described as representative of the series.

Included with this soil in mapping were some small
areas of well-drained Onaway soils and some poorly
drained Angelica soils. Areas of Solona soils that have a
silt loam surface layer were also included.

Natural fertility and the content of organic matter in
this soil are medium. The effective depth to which roots
can penetrate is 40 inches or more. Runoff is slow. Wetness
is the main hazard of this soil. The use of field tile or
other drainage systems helps to remove excess water where
row crops are grown. If drained, this soil is suited to
most cultivated crops and pasture and hay plants com-
monly grown in the county. Capability unit ITw—2; wood-
land group 7; shrub and vine group C; wildlife group 5a.

Stony and Rocky Land

Stony and rocky land (Sr) is gently sloping to very steep
land on which rock outerops and stones dominate the sur-
face area. It is made up mostly of areas of exposed lime-
stone bedrock near vertical escarpments and talus slopes
strewn with dolomitic stones and boulders that are 6 feet
or more in diameter. In Brown County the best example
of stony and rocky land is the Niagara escarpment,
locally known as “the ledge.” This formation extends
from the northeastern corner of the county to the south-
western corner, near Askeaton.

Runoff is very rapid, and the erosion hazard is severe.
In areas where soil material is present, the natural fertili-
ty and available water capacity are low.

Stony and rocky land is poorly suited to farming, but
some of the more gently sloping land is used for grazing
or is wooded. The land is suited to wildlife habitat. It is
a source of building stone and is valuable for its scenic
beauty. Capability unit VIIIs-10; woodland group 11:
shrub and vine group D; wildlife group 8.

Summerville Series

The Summerville series consists of shallow, well-
drained soils on till plains. The underlying limestone bed-
rock has a strong influence on topography. Slopes are 1
to 20 percent.

In a representative profile the surface layer is very dark
grayish-brown loam about 7 inches thick. The subsoil ex-
tends to a depth of 14 inches and is brown to dark-brown
loam. Limestone bedrock is immediately below the subsoil.

Summerville soils have very low available water capaci-
ty and moderate permeability. Reaction is mildly alkaline.

Representative profile of Summerville loam, 1 to 6 per-
cent slopes, in a cultivated area (NE14NE1, sec. 27, T.
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25 N., R. 22 E., 415 yards south and 120 feet west of
northeast section corner) :

Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2)
loam; moderate, medium and fine, granular strue-
tore; very friable; common roots; mildly alkaline;
abrupt, smooth boundary.

B2ir—7 to 14 inches, brown to dark-brown (7.5YR 4/4) loam;
moderate, coarse to fine, subangular blocky structure;
friable; common roots in upper 5§ inches; mildly

alkaline; abrupt, smooth boundary.
IIR-—14 to 60 inches; limestone bedrock.

The thickness of the solum and the depth to bedrock range
from 10 to 20 inches. In places these soils have an Al hori-
zon of very dark brown (10YR 2/2) silt loam over an AB
horizon of very dark gray (10YR 3/1) and reddish-brown
(YR 4/4) silt loam or loam that contains some fine glacial
pebbles. The B horizon has hues of 5YR or 7.5YR, values of
4 or 5, and chromas of 3 or 4. Texture is light clay loam or
loam. Pebbles, sand particles, and fragments of limestone
are in the lower part of the B bhorizon in places

Summerville soils are near the Summerville, clayey sub-
soil variant, and the Hochheim and Namur soils. They have
a coarser textured subsoil than the Summerville, clayey sub-
soil variant, soils and are not so deep as Hochheim soils.
Summerville soils are deeper to bedrock than the very shal-
low Namur soils.

Summerville loam, 1 to 6 percent slopes (SuB).—This
soil is on glacial till plains. It has the profile described
as representative of the series. Undisturbed areas have a
very dark brown surface layer. Included in mapping were
small areas of eroded Summerville soils.

Natural fertility in this soil is medium, and the content
of organic matter is low. The effective depth to which
roots can penetrate is 20 inches or less. Runoff is medium.
Erosion is the main hazard on this soil, but another con-
cern 1s the very low available water capacity and its effect
on the growth of crops.

Erosion control and moisture-conserving practices are
beneficial when the soil is cropped intensively. The soil is
suited to most crops commonly grown in the county.
Capability unit ITle-3; woodland group 5; shrub and
vine group B; wildlife group 8.

Summerville loam, 6 to 20 percent slopes, eroded
{SuD2).—This soil is on hillsides on glacial till plains. The
surface layer is thinner and lighter colored than the one
in the profile described as representative of the series.

Included with this soil in mapping were some small
areas of soils that have a finer textured subsoil than this
soil. In places these included soils that are only slightly
eroded. A few small areas of gently sloping Summerville
soils were also included.

Natural fertility and organic-matter content in this soil
are low. The effective depth for root growth is shallow,
and runoff is medium. Further erosion is a severe hazard,
but very low available water capacity is also a limitation
for crops.

Erosion control and moisture-conserving practices are
beneficial if the soil is cultivated. The soil has a fair
potential for all erops commonly grown in the county.
Capability unit IVe-3; woodland group 53 shrub and vine
group B; wildlife group 8.

Summerville Series, Clayey Subsoil Variant

These variants from the normal Summerville soils are
shallow, well-drained soils on glacial till plains. Slopes
are 1 to 8 percent. The underlying limestone bedrock has
a strong influence on topography.

SOIL SURVEY

In a representative profile the surface layer is brown to
dark-brown silt loam about 8 inches thick. The subsoil
extends to a depth of about 18 inches. It is brown to dark-
brown loam in the upper part, dark reddish-brown heavy
clay loam in the middle part, and reddish-brown loam in
the lower part. Limestone bedrock is directly below the
subsoil.

These soils have low available water capacity and mod-
erately slow permeability. Reaction is mildly alkaline.

Representative profile of Summerville silt loam, clayey
subsoil variant, 1 to 6 percent slopes, in a cultivated area
(SW1,NW1, sec. 8, T. 24 N., R. 22 E., fresh road cut 75
feet east of field entrance) :

Ap—0 to 8 inches, brown to dark-brown (7.5YR 4/2) silt
loam . moderate, medium., granular structure. very
friable; mildly alkaline; abrupt, wavy boundary.

Bir—S8 to 11 inches, brown to dark-brown (7.5YR 4/4) loam;
weak, medium, subangular blocky structure parting
to weak, fine, granular; friable; some brown (10YR
5/3) blotches in the upper inch; mildly alkaline;
clear, irregular boundary.

A’&B’—11 to 13 inches, brown (10YR §5/3) loam; weak, me-
dium, subangular blocky structure parting to weak.
fine, subangular blocky; firm; mildly alkaline;
abrupt, irregular boundary.

B’2t—13 to 16 inches, dark reddish-brown (5YR 3/4) heavy
clay loam; weak, coarse, subangular blocky struec-
ture parting to moderate, medium, subangular blocky ;
firm; thin econtinuous clay films; mildly alkaline;
clear, wavy boundary.

B’3—16 to 18 inches, reddish-brown (5YR 4/4) loam; weak,
medium, subangular bloeky structure; friable; brown
(7.5YR 5/4) weathered fragments; moderately
alkaline ; abrupt, wavy boundary.

ITR—18 to 60 inches, limestone bedrock.

The solum is commonly 14 to 20 inches thick but ranges
from 10 to 24 inches. Thickness of the solum generally is
the same as depth to the limestone bedrock. The Bt horizon
ranges from clay loam to silty clay. The B3 horizon is absent
in some areas, mostly where the depth to bedrock is less
than 14 inches.

Summerville, clayey subsoil variant. soils are near the
Summerville, Ruse. and Kolberg soils. They have finer tex-
tures in the B horizon than Summerville soils. are not so
deep to bedrock as the Kolberg soils, and are better drained
than Ruse soils.

Summerville silt loam, clayey subsoil variant, 1 to
6 percent slopes (SvB).—This soil is on glacial till plains.
It is the only variant of the normal Summerville series
mapped in the county.

Included with this soil in mapping were areas of Kol-
be_Iig and Summerville soils and small areas of Namur
soils.

Natural fertility in this soil is medium, and organic-
matter content is low. The effective rooting zone is shal-
low. Runoff is medium. Erosion and drought are the main
limitations to use of this soil.

Erosion control helps to reduce the amount of soil loss.
This soil is suited to most of the crops commonly grown
in the area. Capability unit I11e-3; woodland group 5;
shrub and vine group B; wildlife group 8.

Tedrow Series

The Tedrow series consists of deep, somewhat poorly
drained soils on sandy lacustrine and outwash plains.
These soils formed in deep sands. Slopes are 0 to 3 percent.

In a representative profile the surface layer is dark-
brown loamy fine sand about 3 inches thick. The subsur-
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face layer is about 4 inches thick. It is grayish-brown
loamy fine sand with strong-brown mottles. The subsoil
extends to a depth of about 22 inches; and it is mixed
brown, light brownish-gray, and yellowish-red fine sand.
The substratum, to a depth of 60 inches, is yellowish-
brown fine sand mottled with strong brown. )

Tedrow soils have low available water capacity and
rapid permeability. Reaction is neutral.

Representative profile of Tedrow loamy fine sand, 0 to
3 percent slopes, in a wooded area (NEL/NWI/ sec. 11,
T. 25 N., R. 20 E., 300 feet south of road, 20 feet west
into woods) :

A1—0 to 3 inches, dark-brown (7.5YR 3/2) loamy fine sand,
moderate, medium, crumb structure; very friable;
common roots; many white (10YR &/1) sand grains:
slightly acid; clear, wavy boundary

A2—3 to 7 inches, grayish-brown (10YR 5/2) loamy fine
sand ; common, fine, prominent, strong-brown (7.5YR
5/6) mottles; moderate, medium, crumb structure:
very friable; many roots; black fragments of char-
coal ; some dark-brown (75YR 3/3) Al horizon peds.
neutral ; clear, wavy boundary.

B2—7 to 22 inches, reticulate, brown (7.5YR 5/4), light
brownish-gray (10YR 6/2), and yellowish-red (5YR
4/6) fine sand; single grain; loose; few roots; 5§ to
10 percent dark-colored sand grains; neutral; clear,
wavy boundary

C—22 to 60 inches. yellowish-brown (10YR 5/4) fine sand;
common, fine, distinet, strong-brown (75YR 5/6)
mottles; single grain; loose; neutral.

The Ap horizon ranges from 6 to 8 inches in thickness In
undisturbed areas, thickness of the A1l horizon ranges from
3 to 5 inches. The Ap or Al horizon has a hue of 10YR, a
value of 2 or 3, and a chroma of 1 or 2 Texture is dominantly
loamy fine sand but in places ranges to fine sandy loam The
C horizon is brown (10YR 5/), grayish brown (10YR 5/2),
or yellowish brown (10YR 5/4). It is dominantly fine sand
but ranges to medium sand Thin silt layers are present
below a depth of 40 inehes in a few places.

Tedrow soils are near Shawano, Roscommon, and Yahara
soils. They form a drainage sequence with the well-drained
to excessively drained Shawano soils and the poorly drained
Roscommon soils. They lack the stratified silt and very fine
sand substratum of Yahara soils

Tedrow loamy fine sand, 0 to 3 percent slopes (TeA).—
This soil is on lacustrine or outwash plains.

Included with this soil in mapping were small areas of
gently sloping Tedrow soils and a few small areas of
well-drained Shawano soils and poorly drained Roscom-
mon soils. Some areas of Tedrow soils that have a sur-
face layer of fine sandy loam were also included.

Natural fertility and organic-matter content in this
soil are low. The effective depth to which roots can pene-
trate is 40 inches or more. Runoff is slow, and wetness is
the main hazard to erops.

Surface drains help to remove excess water for better
crop growth. The soil is fairly well suited to most crops
commonly grown in the county. Capability unit IVw-5:
woodland group 8; shrub and vine group C: wildlife
group Sa.

Wauseon Series

The Wauseon series consists of deep, poorly drained
soils in depressions on glacial till or lacustrine plains.
These soils formed in sandy deposits 18 to 40 inches thick
and the underlying calcareous clayey material. Slopes are
0 to 2 percent.

In a representative profile the surface layer is black fine

sandy loam about 11 inches thick. The subsoil extends to
a depth of about 30 inches. The upper part is dark-gray
sandy loam with dark yellowish-brown mottles, and the
middle part is brown to dark-brown loamy sand with yel-
lowish-brown mottles. The lower part is reddish-brown
heavy clay loam with yellowish-red mottles. The sub-
stratum, to a depth of 60 inches, is reddish-brown silty
clay loam. ) ) ) .

Wauseon soils have medium gvallable water capacity.
Permeability is moderately rapid in the sandy material
and slow in the clayey material. Reaction is slightly acid
to neutral. ) )

Representative profile of Wauseon fine sandy loam in
an area of idle land (NW14NW1/ sec. 32, T. 23 N., R.
21 E., 350 yards north of County Highway G and 50 feet
east of fence line) :

A1—0 to 11 inches, black (10YR 2/1) fine sandy loam ; mod-
erate, medium, granular structure; very friable;
common roots; neutral; clear, wavy boundary.

Blg—11 to 13 inches, dark-gray (10YR 4/1) sandy loam;
few, fine, prominent, dark yellowish-brown (10YR
4/4) mottles; weak, medium to coarse, subangular
blocky structure; nonsticky when wet; neutral;
abrupt, wavy boundary.

B21—13 to 24 inches, brown to dark-brown (10YR 4/3)
loamy sand; common, medium, distinct, yellowish-
brown (10YR 5/6) mottles, weak, medium, granular
structure: mnonsticky when wet; neutral; clear,
irregular boundary.

1IB22—24 to 30 inches, reddish-brown (5YR 5/3) heavy clay
loam: many, fine. prominent, yellowish-red (5YR
5/8) mottles; moderate, medium, subangular blocky
strueture; sticky when wet; neutral; clear, irregu-
lar boundary.

IIC—30 to 60 inches, reddish-brown (5YR 5/3) silty clay
loam ; massive; sticky when wet; calcareous.

The sandy material in the upper part of the solum ranges
from 18 to 40 inches in thickness. In some places an organic
layer up to 12 inches thick is on the surface The C horizon
is clayey lacustrine sediment or glacial till.

Hues in the lower part of the B horizon and in the C
horizon are redder than is typical for the Wauseon series

Wauseon soils are near Allendale and Manistee soils. They
are the poorly drained soils of a drainage sequence that
includes the well-drained Manistee and the somewhat poorly
drained Allendale soils.

Wauseon fine sandy loam (0 to 2 percent slopes)
{Wa).—This is the only Wauseon soil mapped in the county.
It is in depressions on glacial till or lacustrine plains.

Included with this soil in mapping were small areas of
a Wauseon soil that has a loam surface layer. A few gent-
ly sloping Wauseon soils were also included.

Natural fertility in this soil is low, and organic-matter
content is medium. The effective depth to which roots can
penetrate is 40 inches or more. Runoff is slow, and wetness
is the main hazard to crops.

Drainage helps to remove excess water when this soil
is used for crops. If drained, the soil is suited to most of
the crops commonly grown in the county. Capability unit
IIIw-6; woodland group T; shrub and vine group C;
wildlife group 5b.

Waymor Series

The Waymor series consists of deep, well-drained soils
on glacial till plains and ridges. These soils formed in a
loamy or silty mantle and the underlying calcareous,
loamy glacial till. Slopes are 0 to 20 percent.
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In a representative profile the surface layer is very dark
grayish-brown silt loam about 9 inches thick. The subsur-
face layer is brown to pale-brown silt loam about 4 inches
thick. The subsoil extends to a depth of about 34 inches.
It is brown to dark-brown silt loam in the upper part,
reddish-brown silty clay loam in the middle part, and
reddish-brown clay loam in the lower part. The sub-
stratum, to a depth of 60 inches, is brown loam that con-
tains many fragments of limestone.

Waymor soils have high available water capacity and
moderate permeability. Reaction is neutral to moderately
alkaline.

Representative profile of Waymor silt loam, 2 to 6 per-
cent slopes, in a cultivated area (SW1,SW1/, sec. 8, T.
21 N, R. 21 E., on north side of the road, 275 yards east
of southwest section corner) :

Ap—O0 to 9 inches, very dark grayish-brown (10YR 3/2) silt
loam; weak, fine, subangular blocky structure, fri-
able; many roots; mildly alkaline; abrupt, smooth
boundary.

A2—-9 to 13 inches, brown to pale-brown (10YR 5/3 and 6/3)
silt loam; weak, fine, platy structure; very friable:
common roots: mildly alkaline; abrupt. smooth
boundary.

B1—13 to 16 inches, brown to dark-brown (75YR 4/4) silt
loam; moderate, medium, subangular blocky struc-
ture; friable; common roots; few bleached ped
coatings; mildly alkaline; clear, wavy boundary

B21t—16 to 26 inches, reddish-brown (5YR 4/3) heavy silty
clay loam; moderate, medium. angular blocky struc-
ture; firm- continuous clay films on ped faces;
mildly alkaline; clear, irregular boundary

IIB22t—26 to 34 inches, reddish-brown (35YR 4/3) clay loam:
moderate, medium, angular blocky structure; firm:
continuous clay films on ped faces; calcareous;
gradual, irregular boundary.

IIC—34 to 60 inches brown (75YR 5/4) loam: massive in
place parting to very weak, medium. subangular
blocky structure; friable; many coarse fragments of
limestone; mildly calcareous.

The solum ranges from 20 to 40 inches in thickness, but it
generally is 28 to 35 inches. In uncultivated areas the Al
has colors in hues of 10YR or 75YR. values of 2 to 4, and
chromas of 0 to 2. The A2 horizon has colors in hues of
10YR or 7T5YR., values of 5 or 6, and chromas of 2 or 3
The texture of the A horizon is sandy loam or silt loam
The B horizon has colors in hues of 75YR or 5YR: values of
4, 5, or 6; and chromas of 3, 4, or 6. The C horizon has colors
in hues of 7T5YR or 5YR; values of 4 or 5; and chromas of
4, 6, or 8 Coarse fragments of limestone make up from 10
to 30 percent of the C horizon The texture generally is loam
but ranges to silt loam or heavy sandy loam.

The sandy loam of the A horizon has a higher percentage
of sand than is typical of the series

The Waymor soils are near Lamartine soils They are better
drained than the Lamartine soils

Waymor sandy loam, 2 to 6 percent slopes (WmB).—
This soil is on glacial till plains. The sand content of the
surface layer is higher, and the surface layer and subsoil
are thinner than those in the profile described as repre-
sentative of the series. In places material from the sur-
face and subsurface lavers has beconte mixed by tillage.

Included with this soil in mapping were soils that are
similar to Waymor soils but have a heavier textured
substratum and have moderately slow permeability. Small
areas of soils that have a loam surface layer were also
included.

Natural fertility in this soil is medium, and the con-
tent of organic matter is low. The effective depth to
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which roots can penetrate is 40 inches or more. Runoff
is medium. Erosion is the major hazard.

Erosion-control practices are beneficial where row crops
are grown. This soil is suited to all crops commonly
grown in the county. Capability unit ITe-1; woodland
group 1; shrub and vine group A ; wildlife group 1.

Waymor silt loam, 0 to 2 percent slopes (WoA).—This
soil is on glacial till plains. It has a darker surface layer
and a thicker surface layer and subsoil than those in the
profile described as representative of the series. Most of
the soil is in cultivation, and material from the subsurface
layer has become mixed with the material in the surface
layer.

Included with this soil in mapping were a few areas
of soils similar to Waymor silt loam that have a heavier
textured substratum and have moderately slow perme-
ability. Small areas of soils that have a heavier textured
subsoil or that have a loam surface layer were also in-
cluded.

Natural fertility in this soil is medium, and the con-
tent of organic matter is low. The effective depth to which
roots can penetrate is 40 inches or more.

This soil has few limitations for cultivation and is well
suited to all crops grown in the county. Capability unit
I-1; woodland group 1; shrub and vine group A ; wild-
life group 1.

Waymor silt loam, 2 to 6 percent slopes (WoB).—This
soil is on glacial till plains. It has the profile described
as representative of the Waymor series.

Included with this soil in mapping were a few areas
of soils that are similar to Waymor silt loam but have a
heavier textured subsoil. Also included were a few areas
of soils that have a heavier textured substratum and
have moderately slow permeability. In addition, areas of
eroded Waymor soils and some areas of soils that have a
loam surface layer were included.

Natural fertility in this soil is medium, and the organic-
matter content is low. Runoff is medium. Erosion is the
major hazard.

Stripcropping and other control practices help to curb
erosion where systems of intensive cropping are used.
This soil is suited to all crops commonly grown in the
county. Capability unit ITe-1; woodland group 1; shrub
and vine group A; wildlife group 1.

Waymor silt loam, 6 to 12 percent slopes, eroded
(WoC2).—This soil is on glacial till plains. It has a thinner
and lighter colored surface layer than that in the profile
described as representative of the series. In cultivated
areas mixing of surface, subsurface, and subsoil material
is common,

Included with this soil in mapping were areas of
slightly eroded Waymor soils. Also included were areas
of soils that have a surface layer of loam or sandy loam
and areas of soils that are similar to Waymor soils but
have a heavier textured substratum and have moderately
slow permeability. Tn addition soils similar to Waymor
soils except that they have a heavier textured subsoil
were included.

Natural fertility in this soil is medium, and organic-
matter content is low. Runoff is medium to rapid. Further
erosion is a serious hazard.

Erosion-control practices and the use of green manure
help to maintain good tilth and reduce erosion.
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This soil is suited to the crops commonly grown in the
county. Capability unit IITe~1; woodland group 1; shrub
and vine group A ; wildlife group 1.

Waymor silt loam, 12 to 20 percent slopes, eroded
{WoD2).—This soil is on ridges on glacial till plains. It has
a thinner and lighter colored surface layer than that in
the profile described as representative of the series, and
the subsoil generally is thinner. The upper part of the
subsoil has been mixed with the surface layer by tillage.

Included with this soil in mapping were small areas
of Waymor soils that have a loam surface layer. Some
areas of soils that have a heavier textured substratum
than Waymor soils and have moderately slow permeabil-
ity were also included. In addition a few small areas of
only slightly eroded Waymor soils and a few areas of
severely eroded Waymor soils were included.

Natural fertility in this soil is medium, and organic-
matter content is low. Runofl is medium to rapid. Erosion
is the main hazard.

Stripcropping and other soil conservation practices are
beneficial where the soil is planted to row crops. The use
of barnyard manure or green manure crops helps to main-
tain good tilth. This soil is suited to most of the pasture
and hay crops commonly grown in the county. Capability
unit IVe-1; woodland group 1; shrub and vine group
A ; wildlife group 1.

Waymor-Casco-Sisson complex, 3 to 12 percent
slopes (WsC).—These soils are in glacial morainic areas.
The texture of the surface layer ranges from silt loam
to very fine sandy loam. About 35 percent of the complex
is Waymor soils; about 30 percent is Casco soils; about
20 percent is Sisson soils; and the remaining 15 percent
is made up of Dresden, Sebewa, Kibbie, Lamartine, and
Kewaunee soils,

The Waymor, Casco, and Sisson soils have profiles
similar to those described as representative of their re-
spective series.

In places 1n cualtivated areas, small spots of eroded and
severely eroded soils were included in mapping.

Most of the acreage is cultivated. Runoff is medium,
and erosion is the main hazard.

Erosion-control practices help to reduce soil loss when
this soil is planted to row crops. These soils are well
suited to all farm crops commonly grown in the county.
Capability unit ITe-1; woodland group 1; shrub and
vine group A; wildlife group 1.

Waymor-Casco-Sisson complex, 12 to 25 percent
slopes (WsE).—These soils are on glacial morainic topog-
raphy. The surface layer ranges from silt loam to very
fine sandy loam. About 40 percent of the complex 1s
Waymor soils; about 35 percent is Casco soils; about 20
percent is Sisson soils; and the remaining 5 percent is
made up of Dresden, Kewaunee, Lamartine, Sebewa, and
Kibbie soils.

The Waymor, Casco, and Sisson soils have profiles
similar to those described as representative of their re-
spective series; but the surface layer and subsoil generally
are thinner.

Included with these soils in mapping were spots of
moderately eroded and severely eroded soils.

Runoff is medium to rapid, and erosion is the main
hazard. Most of the acreage 1s in pasture or in wooded
areas that are used for grazing. The soils are better
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suited to pasture, trees, or wildlife than to crops. Capa-
bility unit IVe-1; woodland group 1; shrub and vine
group A; wildlife group 1.

Yahara Series

The Yahara series consists of deep, somewhat poorly
drained soils on glacial lake plains. Slopes are 0 to 3
percent.

In a representative profile the surface layer is very
dark brown silt loam about 7 inches thick. The subsoil
extends to a depth of 15 inches. The upper part is dark-
brown fine sandy loam mottled with strong brown and
gray. The lower part is brown to dark-brown fine sandy
loam containing strong-brown and gray mottles. The
substratum is brown stratified very fine sand and silt
mottled with strong brown and gray.

Yahara soils have medium available water capacity
and moderate permeability. Reaction is mildly alkaline.

Representative profile of Yahara silt loam, 0 to 3 per-
cent slopes, in a pasture (SE14,SW14 sec. 6, T. 24 N.,
R. 20 E., 3,300 feet west of southeast section corner and
30 feet north of road):

Al1—0 to 7 inches, very dark brown (10YR 2/2) silt loam;

moderate, medium, granular structure; very friable;

common roots; mildly alkaline; abrupt, irregular
boundary.

to 11 inches, dark-brown (75YR 3/2) fine sandy

loam; many, medium, prominent, strong-brown

(7.5YR 5/6) mottles and common, fine, distinct, gray

(10YR 5/1) mottles; weak, fine, subangular blocky

structure parting to weak, medium, granular; fri-

able; common roots; mildly alkaline, clear, irregular
boundary.

B22—11 to 15 inches, dark-brown to brown (75YR 4/4) fine
sandy loam; many, medium, faint, strong-brown
(7T5YR 5/6) and few, fine, prominent, gray (10YR
5/1) mottles; weak, fine, granular structure; friable;
common roots in upper inch; calcareous; clear, wavy
boundary.

C—15 to 60 inches, brown (75YR 5/4) stratified very fine
sand and silt; many, coarse, prominent, strong-
brown (7.5YR 5/8) and few, fine, prominent, gray
(10YR 5/1) mottles; nonsticky when wet; medium
sands at a depth of 56 inches; calcareous

Reaction in the solum ranges from mildly alkaline to cal-
careous. Free carbonates generally occur within a depth of
2 feet. The A1l or Ap horizon ranges from very dark grayish
brown (10YR 3/2) to black (10YR 2/1) in color and from
fine sandy loam to silt loam in texture. In places material
from the A and B horizons has been wmixed by earthworm
activity. A few pebbles about 10 millimeters in diameter are
in the B horizon in places The C horizon is mainly strati-
fied coarse silt and very fine sand; but layers of medinm
sand, silty clay loam, or silty clay are present in places

Yahara soils are near Kibbie, Tedrow, Pella, and Keowns
soils. They are more alkaline in the solum and have coarser
textures in the B horizon than Kibbie soils, and they are
not so wet as the poorly drained Pella and Keowns soils or
so sandy as the Tedrow soils

Yahara fine sandy loam, 0 to 3 nercent slopes (YcA).—
This soil is on lacustrine plains. The surface layer has a
higher sand content, but the profile otherwise is similar
to that described as representative of the series.

Included with this soil in mapping were small areas of
gently sloping Yahara fine sandy loam and areas of
Yahara silt loam.

Natural fertility and orgamec-matter content in this
soil are medium. The effective depth to which roots can

B21—T7
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penetrate is 40 inches or more. Runoff is slow. Wetness
i1s the main limitation to use.

If surface drains are used to remove excess water, this
soil is suited to most crops commonly grown in the
county. Most undrained areas are in permanent pasture.
Capability umit ITw-2; woodland group 7; shrub and
vine group C; wildlife group 5a.

Yahara silt loam, 0 to 3 percent slopes (YhA).—This
soil is on lacustrine plains. It has the profile deseribed as
representative of the series.

Included with this soil in mapping were small areas
of gently sloping Yahara silt loam. Also mcluded were
a few small areas of soils that are similar to Yahara
silt loam but have clayey sediment at a depth ranging
from 36 to 60 inches.

Natural fertility and organic-matter content are me-
dium. The effective depth to which roots can penetrate
is 40 inches or more. Runoff is slow, and wetness is the
main limitation to use.

If surface drainage is used to remove excess water, this
soil is suited to most crops commonly grown in the
county. Most undrained areas are in permanent pasture.
Capability unit IIw-2; woodland group 7; shrub and
vine group C; wildlife group 5a.

Use and Management of the Soils

This section describes use and management of the soils
of Brown County for crops and pasture. It also discusses
woodland uses of the soils, gives the names of trees suit-
able for ornamental planting, and provides a guide for
the planting of shrubs and vines. Next, the section dis-
cusses wildlife, describes uses of the soils for recreation,
and explains engineering uses of the soils.

Management for Crops and Pasture

Crops commonly grown in Brown County are corn,
oats, hay, and specialty crops. In addition, a large acre-
age is used for pasture. In the following pages basic
practices are discussed for managing the soils for these
commonly grown crops and for pasture, the system of
capability classification is explained, and the capability
units are described. Finally, predicted average acre
yields of some of the principal crops under a high level
of management are given.

Management of soils for crops

A sueccessful farmer applies basic principles of soil
management as they apply to his farming needs. He
knows that it is important to maintain the soils 1 good
tilth, to return organic matter to the soils, to furnish
plant nutrients, and to control soil erosion. He must de-
cide which basic practices are needed on his farm to
achieve these goals. In addition, he must consider the
number and kind of livestock he will own, the kind of
machinery and related equipment needed, labor require-
ments, and the capital that is at his disposal. To help
him to do this, the basic practices of good soil manage-
ment as they apply to the soils of Brown County are
discussed 1 the following paragraphs.

Maintaining favorable soil tilth.—Good tilth is needed
for a good seedbed to insure uniform germination of
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seeds. The soil should be granular and firm so that it
will enclose the seed completely and allow moisture to
enter the seed readily. It must also remain friable so the
young plant can emerge easily.

Such practices as keeping tillage to a minimum, adding
organic matter, and growing grasses and legumes in the
cropping system help to maintain or improve soil tilth.
Excessive tillage and traffic by farm machinery and ani-
mals destroy soil tilth, especially when the soils are wet.
Soils that are in poor tilth are more susceptible to soil
blowing and water erosion than soils in good tilth. They
puddle easily during a rain, and a crust forms on the
surface as the soil dries out. Plow planting of corn and
the control of weeds by chemicals will help to reduce
the amount of damage caused by tillage and equipment.

Maintaining fertility—As a result of the liming pro-
gram carried out during the last 40 years in this area,
reaction in the surface layer of most soils used for crops
is nearly neutral. As the acidity is corrected, the plants
are able to make better use of the other plant nutrients
that are present in the soil or that are supplied by fertilizer.
The amount of lime to apply depends upon the texture
of the soil, the content of organic matter, the degree of
acidity, and on the nutrient requirements of the crop to
be grown.

Soil tests indicate whether plants will be benefited by
applications of nitrogen, phosphorus, or potassium. A
medium-to-high level of fertility should be maintained
for good growth, and a good cover of vegetation should
be maintained at the same time to protect the soil from
erosion.

Planning a suitable cropping system.—In planning a
cropping system, the soils of the entire farm should be
considered. Soils that have few or only slight limitations
to use for crops can be cropped intensively; that is, row
crops can be grown year after year, or at least frequently,
in relation to hay and small grain. These soils already
have a good natural supply of plant nutrients, but re-
sponse to applications of lime and fertilizer is good. The
hazard of erosion is either nonexistent or is only slight.
Soils that are steep, sandy, or wet are more limited in
use than other soils. For these soils, it is important to
use a cropping system that compensates for the limita-
tions of the soils and protects them from damage.

Controlling erosion—Most of the cultivated soils in
this county are subject to erosion. The hazard of erosion
ranges from slight to very severe. Different methods can
be used to control erosion on different kinds of soil. One
of the most effective is maintaining a good cover of plants
or plant residue on the surface at all times. Other prac-
tices that can be used, either individually or in various
combinations, are terracing, tilling on the contour, con-
tour striperopping, plow planting, establishing grassed
waterways, and growing a sod cover crop during periods
when erosion is most likely to occur.

Practices used to control soil blowing are stripcropping
at right angles to the prevailing winds, stubble mulch-
ing, growing cover crops, and planting shelter belts.

Improving drainage—Approximately a third of the
acreage in the county is made up of somewhat poorly
drained or poorly drained soils. Poor drainage limits the
choice of plants that can be grown for crops. If suitable
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outlets are available, most wet soils can be improved by
drainage. Removing excess water rapidly makes it possi-
ble to use some of these soils more intensively and to use
additional management practices. Drainage makes a soil
more favorable for the growth of plants and beneficial
so1l bacteria.

Controlling weeds, insects, ond plant diseases—Dam-
age to crops caused by weeds, insects, and plant diseases
can be reduced by using a good cropping system, plant-
ing improved and resistant varieties of crops, tilling at
the proper time, choosing the proper chemicals and apply-
ing them at the proper time and rate, and properly seed-
ing the crop.

Management of soils for pasture

Rotation pastures and perennial, or permanent, pas-
tures are the two types commonly used for grazing in
Brown County. Rotation pastures are areas that are used
for cultivated crops in some years and for pasture in 1
or more years as a part of the cropping system. Peren-
nial pastures are occupied by perennial pasture plants or
by self-seeding annuals but generally by both of these.
This kind of pasture remains unplowed for many years.
Management practices beneficial for these two kinds of
pasture are discussed in the following paragraphs.

Rotation pasture~—For this kind of pasture, good
management helps to provide forage of high quality and
to maintain the vigor of the pasture plants. One of the
goals in the management of grass-legume pastures is to
maintain the legumes in the stand as long as possible.
Suitable management practices for tame-grass pastures
and for legume-grass pastures are listed below.

1. Delay grazing in spring until alfalfa and other
upright legumes are 8 to 10 inches high, and
Ladino clover and other prostrate legumes are
6 to 8 inches high. Also, delay grazing after pro-
longed rainy spells on clayey soils when they are
saturated.

2. Divide the fields to provide rotational grazing.
This allows time for the plants to recover be-
tween each grazing. Short grazing periods are
better than long periods for legumes because
there is less tramping and waste of forage and
less soil compaction.

3. Remove animals when most of the plants have
been grazed to a height of two inches.

4. Clip stubble if the pasture has been unevenly
grazed or if tall grass is left in bunches that
may smother the legumes.

5. Do not graze legume pastures between Septem-
ber 1 and Oectober 10.

6. Topdress the established pastures, using the kind
and amount of fertilizer needed as indicated by
soil tests. Applying topdressing with nitrogen
early in spring and delaying grazing until the
grass is 4 inches tall are beneficial on grass pas-
tures that contain no legumes.

Perennial pastures—Certain grasses and legumes are
well suited to specific kinds of soils as indicated by the
yield predictions shown in table 2. Seeding legumes and
well-suited grasses and using the practices listed below
will improve perennial pastures.

1. Lime and fertilize according to the needs indi-

cated by soil tests. Apply lime, if needed, sev-

eral months before seeding; and apply fertilizer
at the time of seeding.

Remove stones or other obstructions to facilitate

preparation of the seedbed and use of future

management practices.

3. Begin preparing the seedbed several months in
advance of seeding to eliminate unwanted plant
species and allow the lime, if applied, to work
into the soil.

4. On sloping soils, work on the contour and leave
mulch on the surface to lessen the hazard of
erosion.

5. Inoculate the legume seed.

6. Use a small grain in the seeding mixture to help
in controlling erosion. Graze the nurse crop
when the plants are about 8 to 10 inches high to
keep these plants from competing with young
forage plants.

7. Do not allow grazing in a newly seeded pasture
when the soils are wet. In established pastures
delay grazing on wet soils in spring or after
heavy rains until the soil becomes firm. Avoid
overgrazing. Overgrazing sandy soils is particu-
larly hazardous because these soils are droughty,
and they produce a relatively thin cover of
plants. Overgrazing makes them subject to soil
blowing.

10

Capability grouping

Capability grouping shows, in a general way, the suita-
bility of soils for most kinds of field crops. The groups
are made according to the limitations of the soils when
used for field crops, the risk of damage when they are
used, and the way they respond to treatment. The group-
ing does not take into account major and generally expen-
sive landforming that would change slope, depth, or other
characteristics of the soils; does not take into considera-
tion possible but unlikely major reclamation projects; and
does not apply to horticultural crops or other crops re-
quirig special management.

Those familiar with the capability classification can in-
fer from it much about the behavior of soils when used for
other purposes, but this classification is not a substitute
for interpretations designed to show suitability and lim-
itations of groups of soils for range, for forest trees, or
engineering.

In the capability system, all kinds of soils are grouped
at three levels: the capability class, subclass, and unit.
These are discussed in the following paragraphs.

Carapinity Crasses, the broadest groups, are desig-
nated by Roman numerals I through VIII. The numerals
mdicate progressively greater limitations and narrower.
choices for practical use. The classes are defined as
follows:

Class I soils have few limitations that restrict their
use.

Class IT soils have moderate limitations that reduce
the choice of plants or that require moderate con-
servation practices.

Class IIT soils have severe limitations that reduce
the choice of plants, require special conservation
practices, or both.
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Class IV soils have very severe limitations that re-
duce the choice of plants, require very careful
management, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit
their use largely to pasture, range, woodland, or
wildlife.

Class VI soils have severe limitations that make them
generally unsuited to cultivation and limit their
use largely to pasture or range, woodland, or
wildlife.

Class VII soils have very severe limitations that make
them unsuited to cultivation and that restrict
their use largely to pasture or range, woodland,
or wildlife.

Class VIIT soils and landforms have limitations that
preclude their use for commercial plants and
restrict their use to recreation, wildlife, or water
supply, or to esthetic purposes.

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

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most. only the subclasses indicated by 4, s. and ¢, be-
cause the soils in class V are subject to little or no ero-
sion, though they have other limitations that restrict their
use largely to pasture. range. woodland, wildlife, or
recreation.

Caraprmary Uxrrs are soil groups within the subelasses.
The soils 1n one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity and
other responses to management. Thus. the capability unit
is a convenient grouping for making many statements
about management of soils. Capability units are generally
designated by adding an Arabic numeral to the subclass
symbol, for example, ITe-2 or ITTe-6. Thus, in one symbol,
the Roman numeral designates the capability class, or
degree of limitation; the small letter indicates the sub-
class, or kind of limitation, as defined in the foregoing
paragraph; and the Arabic numeral specifically identifies
the capability unit within cach subclass.

In the following pages. the capability units in Brown
County are described, and suggestions are given for the
use and management of the soils, The soils are identified
only by the name of the series. Listing of the series name
does not mean that all the soils of that series are in the
particular unit. To find the classification of individual
soils, refer to the “Guide to Mapping Units™ at the back
of this soil survey. The capability units are not numbered
consecutively, because not all of the capability units used
in Wisconsin are represented 1n this county.

CAPABILITY UNIT I-1

This unit consists of deep, nearly level, well-drained,
silt loam soils that have a friable subsoil. These soils are
m the Sisson and Waymor series. They are on glacial till
plains and lacustrine plains.

These soils are moderately permeable and are easy to
keep in good tilth. Available water capacity is high or
medium, fertility is medium, and the content of organic
matter is low. Reaction is neutral to moderately alkaline.
Limitations to use of these soils for crops are slight.

The soils are suited to all the cultivated crops common-
ly grown in the county, and they are also well suited to
pasture plants and hardwoods. Corn, oats, and alfalfa are
the main crops, and in many places peas, beans, carrots,
and table beets are grown on the Sisson soil.

The chief concerns of management are maintaining the
content of organic matter and supply of plant nutrients
and maintaining a favorable soil structure. Intensive man-
agement includes applying manure and other fertilizer,
plowing under crop residue, and keeping tillage to a mini-
mum. If the soils are managed intensively, they can be
used for row crops year after year.

CAPABILITY UNIT Ile-1

This unit consists of deep, well-drained, gently sloping,
loam and silt loam soils that have a friable subsoil. The
solls are in the Casco, Hochheim, Sisson, and Waymor
series. They are on glacial till plains and lacustrine plains.

These soils are moderately permeable and are medium
m fertility. The available water capacity is low to high,
and the organic-matter content is low. Reaction ranges
from neutral to moderately alkaline. The hazard of ero-
sion is slight or moderate.

These soils are suited to all the cultivated crops com-
monly grown in the county and are also well suited to
pasture plants and hardwoods. Corn, oats, and alfalfa are
the main crops. Peas, beans, carrots, and table beets are
grown on the Sisson soils.

The chief concerns of management are the control of
erosion and the maintenance of favorable soil structure,
fertility, and organic-matter content. Suitable practices
are adding manure and fertilizer, using crop residue, and
keeping tillage to a minimum. Providing waterways and
stripcropping help to control runoff and erosion. If the
soils are managed intensively, row crops can be grown
more frequently in the cropping system.

CAPABILITY UNIT Ile-2

This unit consists of moderately deep and deep, well-
drained, gently sloping, loam and silt loam soils of the
Kolberg, Onaway, and Solona series. These soils are on
glacial till plains.

The soils have moderate to moderately slow permeabili-
ty. Available water capacity is medium or high, fertility is
medium to high, and the organic-matter content is low.
Reaction is slightly acid to mildly alkaline. The hazard
of erosion is shght or moderate. Droughtiness is a slight
hazard on the Kolberg soils, and frost heaving is a slight
hazard on the Onaway soils.

Soils of this unit are well suited to all the crops com-
monly grown in the county, and they are also suited to
pasture plants and hardwoods. Corn, oats, and alfalfa are
the main crops.
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The chief management concerns are controlling erosion,
maintaining the organic-matter content and supply of
plant nutrients, and keeping the soils in good tilth. Add-
ing manure and fertilizer, using erop residue, and keeping
tillage to & minimum help to maintam an adequate supply
of organic matter and plant nutrients. These practices also
help to maintain soil structure. Contour striperopping,
waterways, and similar practices help to eontrol runoff
and erosion. If the soils are managed intensively, row
crops can be grown more frequently in the cropping
system.

CAPABILITY UNIT Ie—§

This unit consists of deep, well drained to moderately
well drained, gently sloping, sandy loam or silty clay
loam soils of the Briggsville, Kewaunee, and Oshkosh
series. These soils are on glacial till plains and lacustrine
plains.

Permeability in these soils is moderately slow or slow.
The organic-matter content is medium or low, fertility 1s
medium or high, and the available water capacity is high.
Reaction i1s medium acid to mildly alkaline. The hazard
of erosion is slight or moderate, and tilth generally 1s
difficult to maintain where there is a surface layer of silty
clay loam.

The crops commonly grown are corn, oats, and hay; but
these soils are also well suited to pasture plants and
hardwoods.

Figure 13.—Land leveling in a field of Kewaunee and Manawa soils. These soils are well suited to this practice.

Using crop residue and applying manure and fertilizer
help to maintain organic-matter content, fertility, and
good tilth. Waterways, land leveling, and contour strip-
cropping help to control runoff and erosion (fig. 18). If
these management practices are used, row crops can be
grown more frequently in the cropping systems.

CAPABILITY UNIT IIw-1

This unit consists of deep, nearly level, poorly drained,
silt loam and silty clay loam soils of the Angelica, Pella,
and Poygan series. These soils are in drainageways and
depressions on glacial till plains and lacustrine plains.
They have a firm subsoil.

Permeability is moderate to very slow, organic-matter
content is medium or high, and fertility is medium or
high. Available water capacity is medium or high. Reac-
tion is slightly acid to moderately alkaline. These soils
have a high water table and are subject to frequent pond-
ing or flooding. Good tilth is difficult to maintain where
there is a surface layer of silty clay loam.

The soils are suited to cultivated crops where flood pro-
tection and adequate drainage have been provided. Corn is
the main crop, but in places oats and hay are grown. Un-
improved areas are suited to pasture, trees, and wildlife
habitat.

Surface or tile drains, or both, are used for drainage;
and diversions provide some protection against overflow
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from adjoining slopes. Plowing under crop residue and
applying manure and fertilizer help to maintain the con-
tent of organic matter and maintain fertility and good
tilth. If the soils are managed intensively, row crops can
be grown more frequently in the cropping system.

CAPABILITY UNIT HIw-2

This unit consists of deep, nearly level, somewhat poor-
ly drained, sandy loam to silty clay loam soils of the Kib-
bie, Lamartine, Manawa, Solona, and Yahara series. These
soils are in depressions and drainageways on glacial till
plains and lacustrine plains. They have a friable or firm
subsoil.

Permeability is moderate to slow. Fertility is medium
or high, available water capacity is medium or high, and
organic-matter content 1s medium or high. Reaction is
neutral to moderately alkaline. The hazard of flooding is
slight or moderate, and the soils have a seasonal high
water table.

These soils are well suited to continuous row crops if
they are protected from overflow and if adequate drain-
age is provided. Corn, oats, and hay are commonly grown.
Cabbage is often grown on the Kibbie and Yahara soils.
Unimproved areas are generally suited to pasture, trees,
or wildlife habitat.

Applying manure, plowing under crop residue, and
keeping tillage to a minimum help to maintain organic-
matter content, fertility, and good tilth. Diversions help
to provide overflow protection, and surface or tile drains
provide adequate drainage. Where tile drains are used in
the Kibbie and Yahara soils, care should be taken to pre-
vent filling of the tile with sand and s1lt after installation.

CAPABILITY UNIT Ilw-5

This unit consists of shallow or moderately deep, nearly
level and gently sloping, somewhat poorly drained and
poorly drained, sandy loam to silt loam soils. These soils
are 1 the Bonduel; Fabius; Dresden, mottled subsoil
variant; Sebewa; and Shullsburg, wet variant, series.
They are on outwash plains that are underlain, in places,
by limestone bedrock.

Permeability is moderate to slow. Available water ca-
pacity is low to medium, and the organic-matter content
1s medium or high. Fertility is medium. Reaction is slight-
ly acid to moderately alkaline. The hazard of flooding is
slight or moderate, and the hazard of wetness caused by
the high water table is moderate to severe.

If the soils are drained and protected from flooding,
they are suited to most crops commonly grown in the
county. Corn, oats, and hay generally are the main crops.
Unprotected areas are suited to pasture, trees, and wild-
life habitat.

Keeping tillage to a minimum, using crop residue, and
applying manure and fertilizer are practices that help to
maintain the organic-matter content, fertility, and good
tilth. Diversions provide flood protection, and surface
drains provide control of the high water table. In places
the presence of bedrock prohibits the installation of tile
drains in the Bonduel, and Shullsburg, wet variant, soils.

CAPABILITY UNIT IIw-11

This unit consists of deep, moderately well drained to
somewhat poorly drained, nearly level, silt loam soils of

the Bellevue and Bellevue, mottled subsoil variant, series
and the land type Alluvial land. The soils and land type
are on stream benches and bottoms of alluvium that are
subject to stream overflow.

Permeability is moderately slow to slow, available wa-
ter capacity is high, organic-matter content is medium or
high, and fertility is medium. Reaction is neutral to
moderately alkaline.

The hazard of flooding is moderate or severe (fig. 14),
and in areas of the Bellevue, mottled subsoil variant, the
water table is high.

The soils and land type of this unit are suited to all
crops commonly grown 1n the county if adequate flood
protection is provided. Drainage is particularly important
on the Bellevue, mottled subsoil variant, soils. In areas
where intensive management practices are not used, the
soils are suited to pasture, trees, and wildlife habitat.

Intensive management practices include applying ma-
nure, fertilizing, plowing under crop residue, and using
minimum tillage to maintain organic-matter content,
fertility, and structure. Open-ditch or surface drainage is
beneficial for controlling the high water table. Diversions
reduce the amount of runoff from adjacent slopes.

CAPABILITY UNIT IIs-1

This unit consists of moderately deep and deep, well-
dramed, nearly level loam and silt loam soils that have
a friable subsoil. These soils are in the Dresden and Ona-
way series. They are on glacial till plains and outwash
plains.

The available water capacity and the fertility of these
soils are low to high. Permeability is moderate, and the
organic-matter content is low or medium. Reaction is
slightly acid to mildly alkaline. The hazard of drought is
slight. but otherwise the soils are easy to maintain. The
hazard of frost is slight on Onaway soils.

These soils are well suited to all crops commonly grown
in this county. Corn, oats, and hay crops are the main
crops. The soils are also suited to pasture plants and
hardwoods.

The chief concerns of management are the maintenance
of organic-matter content, fertility, good tilth, and mois-
ture content. Applying manure and fertilizer, using crop
residue, using good cropping systems, and keeping tillage
to a minimum are good practices in an intensive manage-
ment system for these soils.

CAPABILITY UNIT IIs-7

This unit consists of deep, well drained to moderately
well drained, nearly level soils of the Oshkosh series. Tex-
ture is sandy loam, silt loam, or silty clay loam. These
soils are on lacustrine plains.

Soils in this unit have a very firm subsoil, and permea-
bility is slow. Organic-matter content 1s low, fertility is
high, and the available water capacity is high. Reaction is
medium acid to neutral. Good tilth generally is difficult
1to maintain where there is a surface layer of silty clay
oam.

The main crop is corn, but oats and hay are also grown.
These soils are also suited to pasture plants and hard-
woods.

Plowing under crop residue and applying manure and
fertilizer help to maintain organic-matter content, fertili-
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Figure 14.—Flooding in an area of soils of capability unit ITw-11.

ty, and good tilth. Row crops can be grown more fre-
quently in the cropping system if these m‘mawement prac-
tices are used.

CAPABILITY UNIT Ile-1

This unit consists of deep, well-drained, sloping, loam
and silt loam soils of the Hochheim, Slsson and Waymor
series. These soils have a friable subsoil and are on glacial
till plains and lacustrine plains.

The soils are moderately permeable and have medium
fertility. Available water capacity is medium or high, and
the organic-matter content is low. Reaction is neutral to
moderately alkaline. The hazard of erosion 1s moderate.

These soils are suited to all crops commonly grown in
the county. Corn, oats, and hay are the main crops. The
solls are also well suited to pasture plants and hardwoods.

Keeping tillage to a minimum, returning crop residue
to the soil, and addmg manure and fertilizer are suitable

practices. Waterways and contour striperopping help to

control runoff and erosion. Under a program of intensive
management that includes these practices, desirable crops
can be grown more frequently in the cropping system.

CAPABILITY UNIT Ille~2

This unit consists of moderately deep and deep, sloping,
well-drained soils of the Kolberg and Onaway series. Tex-
ture is sandy loam, loam, or silt loam. These soils are on
glacial t1ll plains that are underlain by bedrock in places.
They have a friable subsoil.

These soils have moderate or moderately slow permea-
bility and medium or high fertility. They have medium or
high available water capamty and low organic-matter con-
tent. Reaction is slightly acid to moderately alkaline.
Erosion and droughtiness are hazards, and frost heaving
is a slight hazard on Onaway soils.
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Soils of this unit are suitable for all crops commonly
grown in the county. Corn, oats, and hay are the main
crops. The soils are also suited to pasture plants and
hardwoods.

Keeping tillage to a minimum and using crop residue,
manure, and fertilizer help to maintain the organic-matter
content, fertility, moisture content, and good structure.
Waterways and contour striperopping help to control
runoff and erosion. With this type of intensive manage-
ment a shorter rotation can be used with good results.

CAPABILITY UNIT IHe-3

This unit consists of shallow, well-drained, gently slop-
ing, loam and silt loam soils. They are in the Casco, Sum-
merville, and Summerville, clayey subsoil variant, series.
These soils are on outwash plains or glacial till plains.
They have a friable subsoil.

Permeability 1s moderate to moderately slow, and or-
ganic-matter content is low. Available water capacity is
Jow to very low, and fertility is medium. Reaction Is
neutral to mildly alkaline. The hazard of erosion is slight,
and the hazard of drought is moderate to severe.

The soils are suited to oats, some hay plants, and other
drought-resistant crops grown in the county. Corn is
grown in places, and the soils are suited to pasture plants.

Plowing under crop residue and applying manure and
fertilizer help to maintain organic-matter content, fertili-
ty, and moisture content. Waterways and stripcropping
help to control runoff and erosion.

CAPABILITY UNIT Ille—4

This unit consists of deep, gently sloping, well-drained,
loamy sand and sandy loam soils of the Manistee and
Menominee series. These soils are on glacial till plains and
lake basins. They have a loose subsoil.

Menominee solls have moderate permeability, and Man-
istee soils have rapid permeability in the sandy part of
the profile and slow permeability in the lower part. Avail-
able water capacity in soils of this unit is medium, and
fertility is low. Organic-matter content is low, and reac-
tion is slightly acid to moderately alkaline. The hazard
of erosion is slight, and the hazard of drought is moderate.

Oats and the more drought-resistant crops are suitable,
but corn and hay are also grown. These soils are also
suited to pasture plants and pine trees.

Plowing under crop residue and applying manure and
fertilizer help to maintain organic-matter content, fertili-
ty, and moisture content. Waterways and stripcropping
help to control runoff and erosion. This type of intensive
management will allow the use of a shorter crop rotation.

CAPABILITY UNIT Ille-6

This unit consists of deep, well drained and moderately
well drained, sloping, sandy loam and silt loam soils of
the Kewaunee and Oshkosh series. These soils are on
glacial till plains or ridges in lake plains. They have a
very firm subsoil.

The soils have moderately slow or slow permeability
and a low or medium organic-matter eontent. Fertility is
medium to high, and the available water capacity is high.
Reaction is medium acid to mildly alkaline. The hazard
of erosion is moderate.

These soils are well suited to all crops commonly grown

in the county. Corn, oats, and hay are the main crops.
The soils are also suited to pasture plants and hardwoods.

Plowing under crop residue and applying manure and
fertilizer help to maintain organic-matter content, fer-
tility, and good tilth. Waterways and striperopping help
to prevent runoff and erosion and make a shorter crop
rotation practicable.

CAPABILITY UNIT ITle-7

This unit consists of deep, sloping, loamy sand and
sandy loam soils of the Boyer series. These soils are on
outwash ridges. They have a friable subsoil.

Permeability is moderately rapid, and available water
capacity is low. Fertility and organic-matter content are
low, and reaction is medium acid to slightly acid. The
soils are subject to moderate erosion and drought hazards.

These soils are suited to oats and other drought-re-
sistant crops; but corn, hay, pasture plants, and pine trees
are also suitable.

Plowing under crop residue and applying manure and
fertilizer help to maintain organic-matter content, fertili-
ty, and moisture content. Waterways and stripcropping
help to control runoff and erosion and preserve moisture.
Use of these management practices will make it possible
to grow desired crops more frequently in the cropping
system.

CAPABILITY UNIT Ifw-3

Only Keowns silt loam is in this unit. This soil is deep,
poorly drained, and nearly level, and it has a friable sub-
soil. 1t is on lacustrine plains.

These soils have moderate permeability and medium
organic-matter content. They have medium available wa-
ter capacity and a medium fertility level. Reaction is
mildly alkaline or moderately alkaline. The soils have a
high water table, and the hazard of flooding is severe.

This soil is suitable for all crops commonly grown in
the county if adequate drainage and flood protection are
provided. Cabbage and corn are the main crops, but some
oats and hay are grown. Unimproved areas are suited to
pasture, trees, or wildlife habitat.

Fertilizing, keeping tillage to a minimum, and applying
manure will help to maintain organic-matter content,
fertility, and good tilth. Drainage can be provided by
surface or tile drains or both. Where tile drains are used,
measures should be taken to prevent the tile from filling
with sand and silt after installation.

CAPABILITY UNIT IIIw—§

This unit consists of deep, nearly level, somewhat poor-
ly drained and poorly drained sandy loam, loamy sand
and silt loam soils of the Allendale, Ruse, and Wauseon
series. These soils are on glacial till plains or lacustrine
plains. They have a loose subsoil.

Permeability in the upper part of these soils is rapid
or moderately rapid, and in the substratum it is slow.
Organic-matter content is low or medium, and fertility 1s
low. Available water capacity is low to medium, and reac-
tion is slightly acid to moderately alkaline. These soils
have a high water table and a moderate or severe hazard
of flooding.

The soils are suited to all crops commonly grown in the
county if adequate drainage and flood protection are pro-
vided. Corn, oats, and hay are the main crops. Unim-
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proved areas are suited to pasture, trees, or wildlife
habitat.

Applying manure and fertilizer and keeping tillage to
a minimum help to maintain organic-matter content, fer-
tility, and good tilth. Diversions help to provide flood
protection, and surface or tile drains, or both, improve
drainage. Where tile drains are used, measures should be
taken to prevent clogging of the tile by soil material after
installation.

CAPABILITY UNIT IIIw-8

This unit consists of moderately deep, nearly level, very
poorly drained, mucky soils of the Ogden and Cathro
series. These soils are in shallow glacial lake basins or
depressions. They have a clayey or loamy substratum.

Permeability is moderately rapid in the upper part of
these soils and moderate to slow in the substratum. Fertili-
ty is low, and the available water capacity is very high.
Reaction is slightly acid to mildly alkaline. These soils
have a high water table, and the hazard of flooding is
severe. The hazard of frost heaving is moderate to severe.

These soils are suited to corn or truck crops if adequate
drainage and flood protection are provided. Unimproved
areas are suited to wetland pasture, trees, or wildlife
habitat.

Surface or tile drains improve drainage. Diversions and
channeling help to provide flood protection. Applying fer-
tilizer and keeping tillage to a minimum are beneficial
management practices.

CAPABILITY UNIT IIIw-9

Carbondale muck is the only soil in this unit. This deep,
very poorly drained, and nearly level soil is in shallow
lake basins and depressions in stream valleys.

This soil has moderately rapid permeability, and the
available water capacity and organic-matter content are
very high. Fertility generally is low. Reaction is slightly
acid to neutral. The water table in this soil is high, and
flooding is a severe hazard. This soil is difficult to culti-
ate because of the high water table and moderate to
severe hazard of frost.

Undrained areas of this soil are better suited to wetland
pasture or wildlife habitat than to other uses. If the soil
is drained and protected from flooding, row crops can be
grown frequently in the cropping system. Truck crops
can be grown where the soil is managed intensively.

Keeping tillage to a minimum, applying fertilizer, and
using drainage and flood protection measures are im-
portant intensive management practices. Drainage can be
improved by using surface or tile drains. Diversions con-
structed on adjacent slopes will help to control runoff
from sloping areas.

CAPABILITY UNIT IiIs-4

This unit consists of deep, gently sloping, well-drained,
sandy loam and loamy soils of the Boyer and Dresden
series. These soils are on outwash plains. They have a
friable subsoil.

Permeability is moderate or moderately rapid. Organic-
matter content is low to medium, fertility is low to mod-
erate, and available water capacity is low. Reaction is
medium acid to mildly alkaline. The soils have a slight

to moderate hazard of drought and a slight hazard of
erosion,

These soils are suited to oats and other drought-
resistant crops grown in the county, but corn and hay
are also commonly grown. The soils are also suited to
pasture plants and hardwoods.

Plowing under crop residue and applying manure and
fertilizer help to maintain organic-matter content, fer-
tility, and moisture content. Waterways and stripcrop-
ping help to control runoff and erosion and preserve
moisture. Use of intensive management that includes
these practices will make it possible to grow row crops
more frequently in the cropping system.

CAPABILITY UNIT IVe-1

This unit consists of deep, moderately steep, well-
drained, loam and silt loam soils of the Onaway, Sisson,
and Waymor series. These soils are on hillsides 1n glacial
till plains and on ridges in lake plains. They have a
friable subsoil.

Permeability is moderate, and organic-matter content
ig low. Fertility is medium, and available water capacity
is medium or high. Reaction is slightly acid to moder-
ately alkaline. The hazard of erosion is moderate or
severe in areas that are not carefully managed.

The soils are better suited to hay than to row crops,
but some row crops can be included in the cropping
system if intensive management is used. The soils are
also suitable for pasture plants and hardwoods.

Keeping tillage to a minimum, plowing under crop
residue, and applying manure and fertilizer help to main-
tain the organic-matter content, fertility, and structure.
Renovation, waterways, and contour stripping help to
control runoff and erosion. If the soils are managed
intensively, row crops can be grown more frequently in
the cropping system.

CAPABILITY UNIT IVe-3

This unit consists of shallow, well-drained, sloping to
moderately steep, loam soils of the Casco and Summer-
ville series. These soils are on glacial till hillsides and
outwash ridges. They have a friable subsoil. The Sum-
merville soils are underlain by bedrock. )

Permeability is moderate, available water capacity 1s
low or very low, and fertility is low or medium. The
organic-matter content is low. Reaction is neutral to
mildly alkaline. The hazards of erosion and drought are
moderate.

The soils are well suited to all crops commonly grown
in the county, but they are better suited to crops that are
more drought resistant. The soils are also suited to pas-
ture plants and hardwoods.

Keeping tillage to a minimum, plowing under crop
residue, fertilizing, and applying manure help to main-
tain organic-matter content, fertility, good tilth, and
moisture content. Waterways, cropping systems, and
stripcropping are other intensive management practices
that help to prevent soil erosion and runoff.

CAPABILITY UNIT 1Ve-6

This unit consists of Kewaunee and Oshkosh soils and
Sisson soils mapped in a complex with Kewaunee soils.
These soils are deep, well-drained, sloping and moder-
ately steep silt loams. They are on hillsides in glacial
till plains and on ridges or sides of ravines in lake plans.
The subsoil is firm.
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Permeability is moderately slow or slow, and the
organic-matter content is medium or low in_ areas of
severely eroded soils. Fertility is medium or high, and
available water capacity is high. Reaction is mildly acid
to mildly alkaline. The hazard of erosion is moderate to
severe. Tilth is poor in areas of eroded soils, and inten-
sive management is required if these areas are cultivated.

These soils are suited to all crops commonly grown in
the county. They are also suited to pasture plants and
hardwoods.

Fertilizing, applying manure, and keeping tillage to a
minimum help to maintain organic-matter content, fer-
tility, and good tilth. Waterways, stripcropping, crop
rotation, and renovation help to prevent soil erosion and
runoff.

CAPABILITY UNIT IVe7

This unit consists of deep, well-drained, moderately
steep loamy sands of the Boyer series. These soils are on
outwash ridges. They have a friable subsoil.

Permeability is moderately rapid, and fertility is low.
Available water capacity is low, and organic-matter con-
tent is low. Reaction is medium acid to neutral. The
hazards of erosion and drought are moderate. Intensive
management helps to control erosion and conserve mois-
ture in cultivated areas.

The soils are suited to the more drought-resistant crops,
such as oats and hay; but they are also suited to pasture
plants and pine trees.

Fertilizing, applying manure, and keeping tillage to
a minimum help to maintain organic-matter content, fer-
tility, and moisture content. Waterways, stripcropping,
crop rotation, and renovation are other practices that help
to prevent soil erosion and runoff.

CAPABILITY UNIT IVw-5

This unit consists of deep, nearly level, somewhat
poorly drained and poorly drained, loamy sand soils of
the Roscommon and Tedrow series. These soils are on
outwash and lake plains. They have a loose subsoil.

Permeability is rapid. Fertility and available water
capacity are low, and organic-matter content is low to
high. Reaction is slightly acid to neutral. These soils
have a high water table, and the hazard of flooding is
severe. The hazard of frost is moderate.

The soils are suitable for most crops commonly grown
in the county if adequate drainage and flood protection
are provided. They are also suited to trees and for use
as wildlife habitat.

Applying manure and fertilizer and plowing under
crop residue are measures that help to maintain organic-
matter content and fertility. Surface drains improve
drainage, and diversions help to control runoff from adja-
cent slopes. Under a program of intensive management
that includes these practices, desired crops can be grown
more frequently in the cropping system.

CAPABILITY UNIT IVw-7

Markey muck is the only soil in this unit. This mod-
erately deep, very poorly drained, nearly level soil is in
depressions or on outwash plains.

Permeability is moderately rapid, the available water
capacity is high, and organic-matter content is very high
in this soil. Fertility is low, and reaction is medium acid
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to mildly alkaline. This soil has a high water table, and
the hazard of flooding is severe. The hazard of frost is
moderate, and the soil is subject to severe subsidence
when drained.

This soil is suitable for most crops grown in the county
if adequate drainage and flood protection are provided.
Tt is better suited to trees and to wildlife habitat than to
other uses.

Fertilizing and keeping tillage to a minimum help to
maintain organic-matter content and fertility. Surface
drains improve drainage, and channeling and diversions
help to protect from flooding.

CAPABILITY UNIT IVs-3

This unit consists of deep, gently sloping and sloping;
excessively drained loamy sand soils of the Manistee and
Shawano series. These soils are on outwash and lacustrine
plains. They have a loose subsoil.

Permeability is rapid in Shawano soils and rapid in
the upper part of Manistee soils. It is slow, however, in
the lower part of Manistee soils. Available water capacity,
fertility, and organic-matter content are low in soils of
this unit. Reaction is slightly acid to neutral. The hazard
of drought is severe, and the hazard of soil blowing is
moderate because of the sandy texture of these soils.

These soils are suited to the more drought-resistant
crops, such as oats, and to pine trees. They are also
suitable for irrigation if the tracts are large enough and
if an adequate supply of water is available. If irrigation
is used, a continuous row cropping system is suitable.

Applying manure and fertilizer and using crop residue
are measures that help to maintain organic-matter con-
tent, fertility, and moisture. Shelterbelts provide protec-
tion from soil blowing.

CAPABILITY UNIT Vw-14

Only Alluvial land, wet, is in this capability unit. It
consists of deep, wet, nearly level, stratified alluvium on
bottom lands along streams and rivers.

The water table is high, and areas are subject to very
severe and frequent flooding. Fertility generally is me-
dium, available water capacity is high, and permeability
is moderate. Reaction is neutral to moderately alkaline.

This land is suitable for wildlife habitat and for trees
that are adapted to bottom-land areas. It is also suitable
for pasture.

An important management practice on these soils is
providing a good grass cover to help prevent severe flood
damage. Protection from grazing is important in timber
and wildlife habitat areas.

CAPABILITY UNIT VIe-3

Only the Casco-Rodman complex, 12 to 35 percent
slopes, is in this unit. It consists of very shallow and
shallow, well-drained, moderately steep and steep loamy
soils on morainic ridges. These soils have a friable sub-
soil.

Fertility is low or medium, organic-matter content is
low or medium, and the available water capacity of these
soils is low or very low. Permeability is moderate to very
rapid, and reaction is neutral to alkaline. The hazards
of erosion and drought are severe.

These soils are better suited to pasture than to row
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crops. They are also suitable for trees and as wildlife
habitat. Renovation is beneficial for hay and pasture.

CAPABILITY UNIT VIe-6

This unit consists of deep, moderately steep and steep,
well-drained soils of the Kewaunee and Oshkosh series.
Texture is silt loam, silty clay loam, or clay. These soils
are on hills on glacial till plains and ridges or on sloping
sides of ravines in lake plains. They have a firm subsoil.

Permeability is moderately slow or slow, and organic-
matter content is low or medium. Fertility is medium or
high, and the available water capacity is high. These soils
have a moderate or severe hazard of erosion. Those that
have. a surface layer of silty clay loam have poor tilth.

The soils are better suited to hay or pasture than to
other uses. They are also suited to hardwoods and wildlife
habitat. Renovation is beneficial for hay and pasture.

CAPABILITY UNIT VIe-7

This unit consists of deep, well-drained, steep, loamy
sand soils of the Boyer series. The soils are on outwash
ridges. They have a friable subsoil.

Permeability is moderately rapid, and organic-matter
content is low. Available water capacity and fertility are
low. The hazard of erosion is severe if the soils are cul-
tivated. Droughtiness is a moderate hazard.

The soils are better suited to trees and wildlife habitat
than to cultivated crops. They are also suited to the more
drought-resistant pasture plants. Renovation is beneficial
for pasture.

CAPABILITY UNIT VIs-3

This unit consists of deep, sloping, excessively drained
loamy sand and fine sand soils of the Shawano series.
These soils are on outwash ridges. They have a loose sub-
soil.

The fertility and available water capacity in these soils
are low. The permeability is rapid, and the organic-
matter content 1s low. Reaction is slightly acid to neutral.
The hazards of erosion and drought are severe.

The soils are well suited to dry land pasture, pine trees,
and wildlife habitat.

Wooded areas and wildlife habitat should be protected
against grazing cattle. In cultivated areas applying
manure and fertilizer and returning crop residue to the
soil help to maintain organic-matter content, fertility,
and moisture content.

CAPABILITY UNIT VIs~5

This unit consists of very shallow, well-drained, nearly
level to moderately steep soils of the Namur series and
very shallow, poorly drained, nearly level silt loams of
the Namur series, wet variant. Bedrock is at a depth of
10 inches or less in these soils.

Fertility is low, and available water capacity is very
low. Organic-matter content is medium or moderately
low. Permeability is moderate, and reaction is mildly
alkaline to moderately alkaline. The hazard of drought
is very severe on the steeper slopes, and the hazard of
erosion is severe. Namur, wet variant, soils have a high
water table,

The soils are better suited to wildlife habitat or sum-
mer pasture than to other uses, but oats are grown in
places on soils that are level or nearly level. Renovation
1s beneficial in pastures.

CAPABILITY UNIT VIe-6

This unit consists of Rough broken land and deep,
well-drained, steep and very steep clayey soils of the
Kewaunee series. These soils are on hills and sloping
sides of ravines on glacial till plains.

Permeability is moderately slow or slow, and the
organic-matter content is low. Fertility is medium. and
available water capacity is medium or high. Reaction is
neutral to moderately alkaline. The hazards of erosion
and soil slippage are severe.

The soils are better suited to wildlife habitat and hard-
woods than to other uses. They are also suited to pasture
on the lower slopes. Renovation is beneficial to pastures.

CAPABILITY UNIT VIIs—9

This unit consists of deep, excessively drained, sloping
to steep, sandy soils of the Shawano series. These soils
are in stabilized dune areas that in places have active
blowouts.

The soils are very low in fertility and low in available
water capacity. Organic-matter content is very low, and
permeability is rapid. Reaction is slightly acid to neutral.
If these soils are cultivated, the hazards of erosion and
drought are severe.

The soils are better suited to pine trees than to other
uses, but in places areas are in pasture. The pasture is
also suitable as wildlife habitat. Renovation is beneficial
for pastures, and protection from grazing is important
in wooded and wildlife habitat areas.

CAPABILITY UNIT VHIw-15

Only the land type Marsh is in this unit. It is mainly
along the shores of Green Bay.

Marsh is too wet for cultivated crops or pasture; but
sedges, rushes, and reeds grow well. The areas are well
suited to wildlife habitat, hunting, fishing, trapping,
and to recreational and esthetic uses. Many areas of
Marsh can be improved by using dikes or ditches to con-
trol the water level.

CAPABILITY UNIT VIIIs-10

Only the land type Stony and rocky land is in this
unit. It is very shallow and excessively drained and is
underlain by limestone bedrock.

Permeability is moderate to rapid, and the organic-
matter content, fertility, and available water capacity
are low. Reaction is mildly alkaline to strongly alkaline.
Stony and rocky land is droughty, and it generally is
steep but ranges from nearly level to very steep.

These areas are better suited to wildlife habitat and
trees than to other uses. Management for crops is difficult
because of the shallow depth to bedrock. Where the areas
are used for pasture, fertilizing is beneficial.

Predicted yields

Table 2 gives predicted long-term average yields per
acre for each mapping unit in Brown County. The pre-
dictions are based on interviews with farmers; on actual
yields obtained on test plots; and on the observations of
501l scientists, distriet conservationists, extension workers,
and other agricultural workers familiar with the soils of
the county (3).
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TaBLE 2.—Predicted average acre yields of principal crops
[The land types Dumps (Du), Fill land (Fd), Gravel pits (Gp), Marsh (Mr), Quarries (Qu), Stony and rocky land (Sr) are omitted from

this table Absence of yield indicates the soil 1s not suited to the crop or that the crop ordinarily is not grown]

Corn for Corn for Alfalfa- Pasture,
Soil grain silage Oats ! brome hay mainly
bluegrass
Bu Tons Bu Tons AUD:?
Allendale loamy fine sand, 0 to 3 percent slopes_____.___________ 75 12 60 35 100
Allendale fine sandy loam, 0 to 3 percent slopes.....____________ 75 12 65 3.75 120
Allavial land 3_ o a..__ 60 12 60 3.5 100
Alluvial land, wet _______________ | 110
Angelica silt loam_ .. __ . __ . _.______ 75 15 65 4.0 145
Bellevue silt loam 3___________________ .. 80 12 75 4.0 150
Bellevue silty clay loam, mottled subsoil vanant ¢_______________ 100 17 65 | ... 120
Bonduel loam, 0 to 3 percent slopes_ .- __ ... __________ 80 15 70 3.5 120
Borrow pits. ||l 2.0 70
Boyer loamy fine sand, 2 to 6 percent slopes____________________ 70 12 55 2.5 80
Boyer loamy fine sand, 6 to 12 percent slopes, eroded____________ 65 10 50 2, 25 60
Boyer loamy fine sand, 12 to 20 percent slopes, eroded.__.___...___ 60 9 45 2.0 60
Boyer loamy fine sand, 20 to 30 percent slopes__ - _ ___ . | | 1.75 50
Briggsville silt loam, 2 to 6 percent slopes______________________ 85 14 70 4.0 150
Carbondale muck. __ . ___ | 65 1. _________ 95
Casco loam, 2 to 6 percent slopes_ _ _ ____ .. ______________.__.. 70 12 55 25 100
Casco loam, 6 to 12 percent slopes, eroded__ ___________________ 60 8 45 2.0 80
Casco-Rodman complex, 12 to 385 percent slopes, eroded_ ______ | ____ | e 2.0 70
Cathro muck_ L _o_._ 100 17 65 |- 100
Dresden sandy loam, 1 to 3 percent slopes_ _ . __________________ 75 12 60 3.0 130
Dresden sandy loam, mottled subsoil variant, 0 to 2 percent slopes.. 85 15 65 3.5 135
Dresden silt loam, 1 to 3 percent slopes____ ____________________ 85 14 65 3.5 120
Dresden silt loam, mottled subsoil variant, 1 to 3 percent slopes- _ 100 15 70 3.5 135
Fabius silt Yoam_ _ - ___ ... 95 14 55 3.0 150
Hochheim loam, 2 to 6 percent slopes- . ______ . ___..__.._.__ 100 17 70 4.5 150
Hochheim loam, 6 to 12 percent slopes, eroded. - - ____________ 90 15 65 4.0 120
Keowns silt loam._ - . . o 90 15 60 3.5 120
Kewaunee sandy loam, 2 to 6 percent slopes_...________________ 75 12 70 4.0 135
Kewaunee sandy loam, 6 to 12 percent slopes, eroded__._________ 75 12 65 3.75 125
Kewaunee loam, gravelly substratum, 2 to 6 percent slopes.._____ 85 15 75 4.5 145
Kewaunee silt loam, 2 to 6 percent slopes_ .. _______.___ _______ 85 15 75 4. 5 145
Kewaunee silt loam, 2 to 6 percent slopes, eroded_______________ 80 14 75 4.5 145
Kewaunee silt loam, 6 to 12 percent slopes, eroded ______________ 80 12 75 4.5 140
Kewaunee silt loam, 12 to 20 percent slopes, eroded_ . _._______._ 75 10 65 4.0 130
Kewaunee silt loam, 20 to 30 percent slopes, eroded.-.___________|_ _ o |ecoco oo __ 3.5 120
Kewaunee soils, 6 to 12 percent slopes, severely eroded_ _________ 70 10 65 4.0 130
Kewaunee soils, 12 to 20 percent slopes, severely eroded. - _______}_ __________ | o ____|._e________ 3.5 120
Kewaunee soils, 20 to 30 percent slopes, severely eroded. _ - ______{______ | e ___ 3.0 100
Kewaunee-Manawa complex, 2 to 6 percent slopes______________ 85 15 75 4.5 145
Kewaunee-Manawa complex, 2 to 6 percent slopes, eroded__ . ____ 80 14 70 4.0 140
Kewaunee-Sisson complex, 15 to 30 percent slopes, eroded_____._ 75 10 65 4.0 130
Kibbae silt loam, 1 to 3 percent slopes_________________________ 105 18 60 4.5 150
Kolberg s1lt loam, 1 to 6 percent slopes______ . ____________..__ 85 15 65 3.5 120
Kolberg silt loam, 6 to 12 percent slopes, eroded______________._ 80 12 60 3.5 110
Lamartine si1lt loam, 0 to 3 percent slopes__ _ ... __._.___ 115 18 65 4.0 150
Manawa sandy loam, 1 to 3 percent slopes. .. ___________ 85 16 70 4.0 140
Manawa, silty clay loam, 1 to 3 percent slopes__ ... ___________ 90 17 75 4. 25 150
Manistee loamy fine sand, 2 to 6 percent slopes. - ___________|____________ 10 60 3.0 60
Manistee loamy fine sand, 6 to 14 percent slopes, eroded_________|____________ 8 40 2.0 50
Manistee fine sandy loam, 2 to 6 percent slopes_________________ 65 12 65 3.0 70
Markey muek . _ . 80 13 60 (o __ . ___ 80
Menominee loamy fine sand, 2 to 6 percent slopes_._____________ 70 10 50 25 130
Namur silt loam, 1 to 6 percent slopes. - __ __ ..\ | e eee oo 20 40
Namur silt loam, 6 to 20 percent slopes._ _ - - _ - || 1.75 30
Namur si1it loam, wet variant.____________________.____________ 30 8 35 10 40
Ogden muek_ _ ... ____ 90 15 60 |_ oo . 90
Onaway sandy loam, 2 to 6 percent slopes_ ____________________ 80 14 65 35 140
Onaway sandy loam, 6 to 12 pereent slopes, eroded_ . ___._______ 75 13 60 3.5 135
Onaway loam, 0 to 2 percent slopes_____ e 85 15 75 4.0 150
Onaway loam, 2 to 6 percent slopes_ ... _____ . ___________ 85 15 70 4.0 150
Onaway loam, 12 to 20 percent slopes, eroded _ _ . ._____________. 70 10 60 3.5 140
Onaway-Solona complex, 2 to 6 percent slopes_ ______.._________ 85 15 70 4.0 150
Oshkosh sandy loam, 0 to 2 percent slopes_ __ ______ . __________ 85 15 75 45 140
Oshkosh sandy loam, 2 to 6 percent slopes_ __ - ____._____.______ 80 14 70 4.5 140
Oshkosh silt loam, 0 to 2 percent slopes___ . ____________________ 90 17 80 5.0 150

See footnotes at end of table.
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TaBLE 2.—Predicted average acre yields of principal erops—Continued

Corn for Corn for Alfalfa- Pasture,
Soil gramn silage Oats 1 brome hay mainly
bluegrass
Bu Tons Bu Tons AUDZ2
Oshkosh silt loam, 2 to 6 percent slopes_ - . oo~ 85 15 75 4.5 150
Oshkosh silt loam, 6 to 12 percent slopes, eroded. .- ____ 80 13 70 4 0 125
Oshkosh silt loam, 12 to 20 percent slopes, eroded______.________ 75 12 65 4.0 125
Oshkosh si1t loam, 20 to 30 percent slopes, eroded - .\ | |iieoaa- 3.5 80
Oshkosh silt loam, loamy substratum, 2 to 6 percent slopes_______ 85 15 75 4 5 150
Oshkosh silty clay loam, 0 to 2 percent slopes_ oo oo _____ 85 15 75 4.5 150
Oshkosh silty clay loam, 2 to 6 percent slopes_ ... - ._.__-__ 80 15 70 45 145
Pella silt loam . . - o e me 115 18 65 4.0 100
Poygan silty clay loam - 105 18 65 4.0 145
Rodman gravelly loam (In Casco-Rodman complex only) o - .| | oo 50
Roscommon loamy fine sand - - _ .. ... 65 11 50 3.0 60
Rough broken land _ _ - .| meiceedemmm e 60
Ruse silt loam. - - - . e 70 11 55 3.0 90
Sebewa silt loam. __ ..o 90 15 65 4.0 70
Shawano fine sand, rolling_ . . . _ e - 1.0 40
Shawano fine sand, hally e 1.0 40
Shawano loamy fine sand, 2 to 6 percent slopes__ ... _______ 45 9 40 2.0 80
Shawano loamy fine sand, 6 to 12 percent slopes___ .- __ || - 1.75 60
Shullsburg silt loam, wet variant, 2 to 6 percent slopes_ .. _...-._. 95 14 55 3.5 115
Sisson fine sandy loam, 2 to 6 percent slopes_ __________.________ 95 16 70 4.5 150
Sisson fine sandy loam, 6 to 12 percent slopes, eroded . .. __..__._ 90 14 65 4.0 120
Sisson fine sandy loam, 12 to 20 percent slopes, eroded _ _ - _ . | oo oo|oooooooo-- 55 3.5 120
Sisson silt loam, 0 to 2 percent slopes__. .- 100 18 75 4.5 150
Sisson silt loam, 2 to 6 percent slopes____ . 95 16 70 4.5 150
Solona sandy loam, 1 to 3 percent slopes. - __ .. . - 95 17 60 3.5 185
Solona loam, 1 to 3 percent slopes.__ . ______ 100 18 65 40 140
Summerville loam, 1 to 6 percent slopes___ ____________________ 70 12 65 35 80
Summerville loam, 6 to 20 percent slopes, eroded____ ... .. .___ 70 12 65 3.5 60
Summerville silt loam, clayey subsoil variant, 1 to 6 percent slopes_ - 70 12 65 3.5 80
Tedrow loamy fine sand, 0 to 3 percent slopes._______ - .- 55 9 45 2. 25 50
Wauseon fine sandy loam_ ... _ ... 85 14 60 3.5 60
Waymor sandy loam, 2 to 6 percent slopes_ - _________ - __.__ 90 15 70 45 140
Waymor silt loam, 0 to 2 percent slopes_ .. oo~ 100 17 75 4.5 150
Waymor silt loam, 2 to 6 percent slopes. ___ . _______________.___ 95 15 70 4.5 145
Waymor silt loam, 6 to 12 percent slopes, eroded. __ .. - _____ 90 15 70 4.5 140
Waymor silt loam, 12 to 20 percent slopes, eroded - _____________ 80 12 65 40 130
Waymor-Casco-Sisson complex, 3 to 12 percent slopes_ ... ... 90 15 70 45 140
Waymor-Casco-Sisson complex, 12 to 25 percent slopes_ - .- 80 12 65 4.0 130
Yahara fine sandy loam, 0 to 3 percent slopes_ ... ___.__ ... .. 75 13 50 3.0 120
Yahara silt loam, 0 to 3 percent slopes_ - ___ .- 80 14 60 3.5 130

! Yields were obtained where farmers planted the most disease-
resistant varieties of crops and controlled the weeds.

2 Animal-unit-days This is a term used to express the carrving
capacity of pasture. It is the number of days the pasture can be
grazed during a single grazing season without mjury to the forage

The yield values in Table 2 can be obtained when a high
level of management is used. These practices characterize
a high level of management : testing the soils to determine
the kind and amount of fertilizer and the amount of lime
to apply for maximum crop growth; using a suitable con-
servation cropping system; seeding, spraying, and culti-
vating at appropriate times; seeding hybrid corn at the
rate of 16,000 to 18,000 plants per acre; planting im-
proved varieties of small grain; planting a variety of
alfalfa that is resistant to wilt and winterkill; topdressing
hay crops annually with manure or with a commercial
fertilizer high in potash; cutting hay crops three times a
year; and not using the fields for grazing in fall. Even
higher yields than those shown can be obtained from
some soils through the use of special management
practices.

plants. An acre of pasture that can provide 30 days of grazing for
two cows has a carrying capacity of 60 animal-unit-days.

3 Adequate drainage and protection from flooding are required to
obtain highest yields.

Woodland and Community Planting

Before settlers arrived the area that is now Brown
County was covered by forest, except for some marshy
areas along Green Bay. On the uplands the virgin timber
was mainly pine mixed with hardwoods, but pine was
dominant.

As early as 1834, sawmills were operating throughout
the county, and the area in forest was rapidly reduced. In
1871 a great fire raged out of control for 2 months and
hastened the end of the lumber industry in Brown
County. By 1959, only 46,300 acres, or about 14 percent of
the county, remained in forest. The projected extent of
the forested land that will remain by 1975 is about 41,000
acres. Acres of merchantable timber are primarily in the
towns of Suamico, Morrison, and Hobart.
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Several paper companies operate in Brown County, but
much of the pulpwood needed by these companies is
brought in from surrounding counties. A county reforesta-
tion camp has been established in the town of Suamico.

Woodland groups

The soils of Brown County have been grouped accord-
ing to their suitability for producing various species of
woodland shrubs and trees. The suitability ratings for
these groupings were established by determining the tex-
ture and thickness of the soil and the degree of wetness.
The woodland group for each mapping unit is shown in
the “Guide to Mapping Units” and is noted at the end of
the description of each mapping unit.

These woodland groups of soils are used as a basis for
a general shrub and vine planting guide and a tree plant-
ing and selection guide. A discussion of the trafficability
of the soils for equipment is included in the subsection
“Use of the Soils for Recreation” under the heading of
“Hiking Trails.”

WOODLAND GROUP 1

In this group are moderately deep and deep, well
drained and moderately well drained, medium-textured
soils on uplands. These soils are in the Casco, Dresden,
Hochheim, Onaway, Sisson, and Waymor series. The
group alse includes the land types Alluvial land and
Rough by ./l en land.

Native trees on these soils are mainly sugar maple,
beech. oak, basswood, elm, and ash. Plantings of white
pine, Norway pine, and white spruce grow well. Competi-
tion from brush, grass, and weeds is severe where ade-
quate control measures are not applied. Herbicides can
be used effectively on most sites.

The most suitable species for planting as windbreaks
are white pine, white spruce, and white-cedar. Windbreak
plantings of hardwoods generally have not been success-
ful. Suitable trees planted for shade in yards and for
recreational areas are sugar maple, beech, northern red
oak, and white oak. For curbside planting along streets,
the suitable species are hickory, basswood, ironwood, and
white ash. White-cedar and redcedar are suited to use in
hedges, sereens, and windbreaks,

WOODLAND GROUP 2

In this group are moderately deep and deep, moderate-
ly well drained and well drained, medium-textured and
fine-textured soils. These soils are in the Briggsville, Ke-
waunee, Kolberg, Oshkosh, and Sisson series.

Native trees on the soils in this group are mainly north-
ern hardwoods. Competition from grass, brush, and weeds
is a severc hazard to the establishment of tree seedlings.
Soil cracking and the drying of tree roots during periods
of drought cause some losses of seedlings. Frost heaving is
common on these soils and may damage seedlings. Wet-
ness frequently delavs the planting of trees.

Suitable trees planted for shade are sugar maple,
American beech, and white oak. Hickory, green ash. and
ironwood are suitable species for planting along streets.
White spruce, white-cedar, and redcedar are suited to use
in hedges, screens, and windbreaks.

WOODLAND GROUP 3

In this group are moderately deep and deep, well
drained to moderately well drained, coarse-textured soils
that have a fine-textured substratum. These soils are in
the Manistee series.

Native trees on the soils in this group are aspen, black
oak, bur oak, and hickory. Competition from grass, brush,
and weeds generally is not a concern, and seedlings are
subject to little danger from frost. Damage to seedlings
from heat or drought is severe in places on eroded soils
and south slopes but is moderate on other sites.

A few native trees on these soils are especially suited to
recreational or urban uses. Oak are suitable for shade
trees, and ironwood trees are suitable for planting along
streets. Redcedar, black locust, and cottonwood trees are
suited to use in hedges, screens, and windbreaks.

WOODLAND GROUP 4

In this group are well-drained to excessively drained
soils of the Boyer, Menominee, and Shawano series.

Seedling mortality from heat and drought is severe in
these areas. Competition from grass, brush, and weeds
is not siginficant.

Black oak and northern pin oak are native trees suit-
able for planting as shade trees. For plantings along
streets, the hackberry is suitable. Redcedar and jack pine
are suitable for hedges, windbreaks, and screens.

WOODLAND GROUP 5

In this group are shallow, somewhat droughty,
medium-textured to moderately coarse textured soils of
the Casco, Rodman, and Summerville series. The soils
are underlain by bedrock or sand and gravel. The limited
rooting zone restricts the development of tree roots and
provides less available water-holding capacity than deeper
soils.

Native trees on these soils are mainly oak, maple,
basswood, and aspen. On drier and eroded sites, bur oak,
black oak, and redcedar are common. Suitable trees
planted for shade are red oak, white oak, sugar maple,
and American beech. Hickory, green ash, and ironwood
are suitable for planting along streets. Redcedar, white-
cedar, white pine, and white spruce are suitable for
hedges, screens, and windbreak.

WOODLAND GROUP 6
Soils in this group are the Namur series. They are
very shallow over bedrock and are droughty. Tree growth
on these soils is very slow, and the trees are scrubby,
short boled, and poorly formed.
The native vegetation is mainly grass, bur oak, and
redcedar. Redcedar is suitable for planting.

WOODLAND GROUP 7

In this group are somewhat poorly drained to poorly

drained, medium-textured to fine-textured soils of the

Allendale, Angelica, Bonduel, Dresden, mottled subsoil

variant, Fabius, Keowns. Kibbie. Lamartine. Manawa,

Namur, Pella, Poygan. Ruse. Sebewa. Shullsburg, wet
variant, Solona, Wauseon, and Yahara series.
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Native trees on the somewhat poorly drained soils are
mainly mixed hardwoods, oak, and aspen. Soft maple,
ash, and elm are the more common species on the poorly
drained soils, White-cedar also grows in places.

Suitable shade trees on these soils are swamp white
oak, red maple, and ash. Green ash, red maple, and bass-
wood are suitable for planting along streets. White spruce
and white-cedar are suitable for hedges, screens, and
windbreaks.

WOODLAND GROUP 8

In this group are somewhat poorly drained to poorly
drained, moderately coarse textured to coarse textured
mineral soils of the Roscommon and Tedrow series.

Native vegetation on the soils in this group is oak,
elm, ash, hickory, soft maple, grasses, and sedges. Wil-
lows grow in some places.

Silver maple is suitable for planting as a shade tree.
Black ash can be planted along streets; and white-cedar
is suitable for hedges, screens, and windbreaks.

WOODLAND GROUP 9

In this group are somewhat poorly drained to poorly
drained alluvial soils of the Bellevue series. Alluvial
land, wet, is also in this group.

Cottonweed trees grow well on the somewhat poorly
drained sites, and willows are suitable for planting as
streambank protection.

White oak and red maple are suitable for shade plant-
ings. Ash is suitable for planting along streets; and
white-cedar is suited to use in hedges, screens, and wind-
breaks.

WOODLAND GROUP 10

Peat and muck and other such organic soils of the
Carbondale, Cathro, Markey, and Ogden series are in
this group.

Native vegetation on these soils is mainly red maple,
silver maple, elm, ash, white-cedar, willow, and sedges.
Suitable trees planted for shade are silver maple, red
maple, and white ash. White-cedar and willows are suit-
able for windbreaks, hedges, and screens.

WOODLAND GROUP 11

This group is made up mainly of Marsh, Stony and
rocky land, and other land types that have very severe
limitations to use for trees.

Selection of trees for woodland and
ornamental planting

Timber production is now relatively unimportant in
Brown County, but trees are a valuable resource where
they are used for ornamental and protective plantings
on soils of the various woodland suitability groups just
discussed. Table 3, intended as a general guide, suggests
the trees that are suitable for woodland planting and
that can be grown for shade along streets and in parks,
to beautify lawns and homes, and for planting in hedges,
screens, and windbreaks. Coniferous trees generally are
used for planting in new woodlands, but deciduous species
should be favored for planting in existing stands.

Color of foliage, flowering and fruiting characteristics,
resistance to injury from smoke, and susceptibility to

disease have been considered in determining the species
suitable for uses stated in table 3. Many horticultural
varieties of trees that also are well adapted to the cli-
mate of Brown County are not included in the table.
Information on horticultural varieties generally is avail-
able from nurserymen.

American elm, which is suited to many different soils
and climates and was formerly used extensively as a
shade tree, is not listed in table 3, because of its sus-
ceptibility to the Dutch elm disease.

Shrub and vine planting guide

Table 4 is a guide to the selection of shrubs and vines
intended for use as hedges, ground cover, roadside beau-
tification, and food and cover for wildlife. Only the more
commonly used plants are listed in this table, and all the
shrubs and vines shown are adapted to the climate of
Brown County. Shrubs and vines suited to the better
drained soils are also suited to soils that have poor
natural drainage if those soils are improved by artificial
drainage. Organic soils have severe limitations for many
plants, even after they are drained.

Growth habits, shade tolerance, and esthetic features
determine the suitability of plants for various uses and
locations. Most plantings can accomplish more than one
useful purpose if suitable plants are selected. For ex-
ample, some shrubs and vines that have colorful foliage
or berries can be as useful for wildlife food and cover as
they are for hedges, screens, or landscaping.

The soils of Brown County are placed in four shrub
and vine groups. Each of the groups is described below.
The shrub and vine group for each mapping unit is given
at the end of the description of the mapping units and
also in the “Guide to Mapping Units.”

Shrub and vine growp A consists of soils that make up
woodland groups 1, 2, and 3. These soils are deep and
moderately deep, are well drained and moderately well
drained, and consist of fine-textured to medium-textured
or coarse-textured material over fine-textured material
that has high available water capacity.

Shrub and vine group B consists of soils that make up
woodland groups 4, 5, and 6. These soils are shallow or
sandy, somewhat excessively drained or excessively
drained, and have low available water capacity.

Shrub and vine group € consists of soils that make up
woodland groups 7, 8, 9, and 10. These are somewhat
poorly drained or poorly drained soils that have high
available water capacity but do not have adequate sup-
plementary drainage.

Shrub and wine group D consists of rocky and wet
soils that make up woodland suitability group 11. These
soils have severe limitations for plant growth and are
not suitable for shrubs and vines. This group is not
shown in table 4.

Planting—Most shrubs are planted in spring before
growth starts. Existing competition should be removed,
and the shrub should be planted in a hole large enough
to easily accommodate the roots. Soil should be packed
around the roots and the plants should be watered ade-
quately. Peat moss and fertilizer are frequently used. For
best results, follow instructions that generally are pro-
vided with the plants.
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TaBLE 3.—Tree selection guide for

[The land types Borrow pits (Bp), Dumps (Du), Fill land (Fd), Gravel pits (Gp), and Quarries (Qu) are omitted from this table and from
first letter refers to the ultimate height in feet of the tree 8, less than 30 feet; M, 30 to 60 feet; and L, more than 60

Woodland group, description of

Trees for woodland—

Trees for ornamental planting as—

soils, and mapping units in group

In sheltered
coves and on
slopes facing
north and east

On exposed
ridges and on
slopes facing

south and west

Shade trees

Sunny sites

Partly shaded sites

Group 1:

Deep and moderately deep, well
dramned to moderately well
drained, medium-textured soils on
uplands.

(Au, DdA, DrA, HoB, HoC2,
OeB, 0eC2, OhA, OhB, OhD2,
OlB, Ro, ShB, ShC2, ShD2,
SnA, SnB, WmB, WoA, WoB,
WoC2, WoD2, WsC, WsE )

Group 2:

Deep and moderately deep, well
drained and moderately well
drained, fine-textured soils.

(BtB, KfB, KfC2, KgB, KhB,
KhB2, KhC2, KhD2, KhEZ2,
KkC3, KkD3, KkE3, KmEZ2,
KoB, KoC2, OmA, OmB, OnA,
OnB,0OnC2,0nD2,0nE2,008B,
OsA, OsB)

Group 3.

Moderately deep, coarse-textured
soils that have a clayey substra-
tum and are somewhat excessively
drained

(MeB, MeC2, MfB)

Group 4:
Coarse-textured, excessively drained
droughty soils.

(BrB, BrC2, BrD2, BrE, MsB,
SeC, SeD, SfB, SfC )

Sugar maple, bass-
wood, white ash,
black walnut,
white pine,
white spruce,
white-cedar,
red pine.

Sugar maple, bass-
wood, white ash,
white pine,
white spruce,
white-cedar,
Norway spruce.

Red pine, whate
pine, white
spruce, white
ash.

White pine, red
pine

Red pine, white
pine.

White pine,
white spruce.

Jack pine, red
pine.

Redcedar, jack
pine.

American beech (LO),
sugar maple (LO),
red maple (MO),
red oak (LR), white
oak (LR), basswood
(LO), hackberry (MR),
white ash (LO),
sycamore (LO), bur
oak (LR), Norway
maple (MR), silver
maple (LLO), thornless
honeylocust (MO).

Sugar maple (LO),
red maple (MO),
basswood (1.O),
American beech
(LO), white oak
(LR), white ash
(LO), bur oak (LR),
sycamore (LO),
hackberry (MR),
silver maple (LO).

Scarlet cak (MO), bur
oak (LR), hackberry
(MR), black oak
(LR), silver maple
(LO), green ash (MO),
thornless honeylocust
(MO).

Black oak (LR), scarlet
oak (MO), hackberry

(MR), green ash (MO),

silver maple (LO).

American beech (LO),
sugar maple (LO),
red maple (MO),
red oak (LR), hack-
berry (MR), white
ash (LO), basswood
(LO).

American beech (1.0),
sugar maple (LO), red
maple (MO), bass-
wood (LO), white ash
(LO), hackberry(MR).

Hackberry (MR)._______

Hackberry (MR)..______
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the woodland suitability groups because they are not suitable for trees. Letter symbols in parentheses have the following meanings. The
feet. The second letter refers to the shape of the crown C, columnar; O, oval; P, pyramidal; Pe, pendulous; and R, round]}

Trees for ornamental planting as—Continued

Street trees

Lawn trees

Hedges, screens, and windbreaks

Sunny sites

Partly shaded sites

Sunny sites

Partly shaded sites

Sunny sites

Partly shaded sites

Norway maple
(MR), southern
pm oak (MP),
thornless honey-
locust (MO),
basswood (LO),
white ash (LO),
sugar maple
(LO), hackberry
(MR), red maple
(MO).

Southern pin oak
(MP), thornless
honeylocust
(MO), Norway
maple (MR),
hackberry (MR),
white ash (LO),
sugar maple
(LO), red maple
(MO), basswood
(LO).

Green ash (MO),
white ash (LO),
hackberry (MR),
southern pin oak
(MP), thornless
honeylocust

MO).

Hackberry (MR),
green ash (MO).

Norway maple
(MP), white ash
(L.O), basswood
(L.O), sugar
maple (LO)

White ash (LO),
Norway maple
(MP), sugar
maple (LO),
basswood (LO).

Hackberry (MR).__

Hackberry (MR)____

Flowering crab

(SR), mountain-
ash (S0), blue
beech (SR),
paper birch
(MO), river
birch (MO),
Russian-olive
(SR), southern
pin oak (MP),
serviceberry horse-
chestnut (LR),
Norway spruce
(LP), red pine
(LP), white pine
(LP), white
spruce (MP),
black cherry
(LO), blue
spruce (LP),
hawthorn (SR).

Flowering crab

(SR), paper birch
(MO), blue
beech (SR),
mountain-ash
(80), black
cherry (LO),
white pine (LP),
white-cedar (MC)
southern pin oak
(MP), white
spruce (MP),
Russian-olive
(SR)

Flowering crab (SR),

paper birch (MO),
redcedar (SP),
white pine (LP),
white spruce
(MP), red pine
(LP), Russian-
olive (SR).

Red pine (LP),

white pine (LP),
Russian-olive
(SR).

Blue beech (SP),
serviceberry
white pine (LP),
white spruce
(MP), blue
spruce (LP),
Norway spruce
(LP).

Blue beech (SR),
white pine (LP),
white spruce
(MP), blue spruce
(MP), mountain-
ash (SO).

White pine (LP),
white spruce
(MP).

White pine (LP)____

Redcedar (SP),

white-cedar
(MC, P), white
pine (LP), white
spruce (MP),
lombardy poplar
(LC), Russian-
olive (SR), up-
right yew (SP).

White-cedar (MC),

redcedar (SP),
lombardy poplar
(LC), white
spruce (MP),
Russian-olive
(SR), upright
yew (SP).

Redcedar (SP),

Russian-olive
(SR), red pne
(LP), white pine
(LP), upright yew
(SP), white spruce
(MP).

Redcedar (SP), jack

pine (MP), white
pine (LP), Rus-
sian-olive (SR).

White-cedar (M C),
white pine (LP),
white spruce
(MP), upright
yew (SP).

White-cedar (MC),
white spruce
(MP), upright
vew (SP).

Upright yew (SP),
white pme (LP),
white spruce
(MP).

White pine (LP).



62 SOIL SURVEY

TABLE 3.—Tree selection guide for woodland

Trees for woodland— Trees for ornamental planting as—

Woodland group, description of
soils, and mapping units in group

In sheltered
coves and on

On exposed
ridges and on

Shade trees

slopes facing slopes facing
north and east south and west Sunny sites Partly shaded sites
Group 5:

Thin (10 to 20 inches thick), some- | White pmne_.______ Redcedar. _____ Northern red oak (MO), | Red oak (LR), sugar
what excessively drained, medium- white oak (LR), bur maple (LO), American
textured to moderately coarse oak (LR), sugar beech (LO), red
textured soils. maple (LO), red maple (MO).

(CeB, CcC2, CdE2, SuB, maple (MO), silver
Sub2, SvB) maple (LO).
Group 6:

Very thin soils (0 to 10 inches thick) | Not suited to Not suited to Not suited to most Not suited to most
(NaB, NaD ) most species of most species species of trees. species of trees.

trees. of trees.
Group 7:

Somewhat poorly drained to very | White pine, white | No exposed Swamp white oak (LR), | Swamp white oak (LR),
poorly drained, medium-textured spruce, White sites in this hackberry (MR), red hackberry (MR), red
mineral soils on uplands ash, cotton- woodland maple (MO), bass- maple (MO), bass-

(AdA, AeA, Ax, BnA,DeA,DsA, wood (rooted group. wood (LO), green ash wood (LO), green ash
Fa, Ke, KIB, KIB2, KnA, LaA, cuttings), white- (MO), white ash (LO), (MO), white ash (LO).
MaA, McA, Ne, Pe, Po, Ru, Sb, cedar silver maple (LO),
SgB, SoA,SpA,Wa, YaA,YhA)) cottonwood (LO).

Group 8:

Somewhat poorly drained to very | Cottonwood No exposed Black ash (MC), silver Red maple (MO)________
poorly drained, coarse-textured (rooted cut- sites 1 this maple (LO), cotton-
to moderately coarse textured tings), white woodland wood (LO), red
soils. cedar. group. maple (MO).

(Rs, TeA)
Group 9:

Somewhat poorly drained and poorly | Cottonwood No exposed Swamp white oak (LR), | Swamp white oak (LR),
drained soils on alluvial flood (rooted cut- s1tes in this red maple (MO), bass- hackberry (MR), red
plains tings), silver woodland wood (LO), hack- maple (MO), bass-

(Aw, Bc, Bd) maple. group. berry (MR), green ash wood (LO), green ash
(MO), sycamore MO).
(LO), cottonwood
(LO).
Group 10

Peat and muek. __________________ Silver maple, No exposed Silver maple (LO), red Red maple (MO)________

(Ca, Cm, Mk, Od) white-cedar. sites 1n this maple (LO).
woodland
group.
Group 11:1
Unproductive land types.
(Mr, Sr.)

! These land types have variable characteristics, and they have severe limitations for the establishment and survival of trees.
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Trees for ornamental planting as—Continued

Street trees

Lawn trees

Hedges, screens, and windbreaks

Sunny sites

Partly shaded sites

Sunny sites

Partly shaded sites

Sunny sites

Partly shaded sites

Norway maple
(MR), green ash
(MO), red maple
(MOQ), sugar
maple (LO),
thornless honey-
locust (MO).

Not suited to most
species of trees.

Green ash (MO),
basswood (LO),
red maple (MO),
southern pin oak

Black ash (MC),
red maple (MO),
green ash (MO).

Southern pin oak
(MP), red maple
(MO), green ash
(MO), basswood
(LO).

Red maple (MO),
laurel willow
(MO).

Norway maple
(MP), sugar
maple (LO), red
maple (MO).

Not suited to most
species of trees.

Green ash (MO),
basswood (LO),
red maple (MO).

Red maple (MO)..__

Red maple (MO),
basswood (LO),
green ash (MQ).

White pine (LP),
paper birch (MO),
Russian-ohive
(SR), flowering
crab (SR).

Not suited to most
species of trees.

White spruce (MP),
paper birch (MO),
mountain-ash
(SO), weeping
willow (M, Pe),
white-cedar (MP),
river birch (MO).

Mountain-ash (SO),
weeping willow
(M, Pe), 8aper
birch (MO).

Paper birch (MO),
white-cedar (MC),
white spruce
(MP), mountain-
ash (SO), weeping
willow (M, Pe).

White-cedar (MC),
white spruce
(MP), weeping
willow (M, Pe).

Whate pine (LP),
blue beech (SR).

Not suited to most
species of trees.

White spruce (MP),
mountain-ash
(S0).

Mountain-ash (SO)._.

White-cedar (MC),
white spruce
(MP), mountain-
ash (SO).

White-cedar (MC),
white spruce
).

(MP

Redcedar (SP),
white pine (LP),

white-cedar (MC),
white spruce (MP),

Russian-olive
R).

Redcedar (SP)______

White-cedar (MC),
white spruce
(MP), lombardy
poplar (LC),
laurel willow
(MO).

White-cedar (MC),
laurel willow
(MO).

White-cedar (MC),
laurel willow
(MO), lombardy
poplar (LC).

White-cedar (MC),
laurel willow

(MO).

White pine (LP),
white-cedar
(MC), white
spruce (MP).

Redcedar (SP).

White-cedar (MC),
white spruce
(MP).

White-cedar (MC).

White-cedar (MC),
lombardy
poplar (LC).

White-cedar (MC).
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TABLE 4.—General shrub

[The letter ““X’’ means that the plant has the kind of characteristics,

Common name

Botanical name

Shrub and
vine group

Type of
plant

Growth characteristics

Thorns tolerant forming

Shade Thicket

Arborvitae (shrub type)-_------

Barberry, Japanese. __ .. _____
Bayberry or waxmyrtle.__._____
Bittersweet .. _______._
Blackberry, dewberry, blackcap
raspberry.

Chokeberry, black_ __._.._______
Cotoneaster_ .- _ . ... _____
Crabapple_ - o ____
Currant, alpine_____________._.
Dogwood, gray._ .- ___.
Dogwood, pagoda. - __________
Dogwood, redosier._ . .__.______
Dogwood, roundleaf. . ________
Dogwood, silky_ .- _..______.
Elder, American._ .. ._._______
Filbert (hazelnut) . __ . _____.____
Forsythia_._ .- _____________
Grape, wild__ .. _____________
Hawthorn or thornapple__.____.
Honeysuckle (shrub types).. . __
Juniper, creeping._ ... _____._.
Juniper, Pfitzer . ______________
Lilac .- ..
Maple, Amur_ . __.___________
Mockorange. . - - oo __
Myrtle or periwinkle
Ninebark, common_ . _.________
Olive, autumn__________.__._____
Peashrub, Siberian___ . ______.__
Pine, mugho________.______ ———
Plum, American_._._._________
Privet, Amur_______ . ________
Privet, Regels border

Redcedar, eastern__ ___________
Rose, rugosa and horticultural
varieties.

Russianolive. . ... ________
Snowberry.___ . _._.___
Spirea, Anthony Waterer______.
Spirea, narrow-leaf ____________
Spirea, vanhoutte___._________._
Sumae, fragrant
Sumae, smooth._______________
Sumac, staghorn_______.________

Viburnum, American cranberry-
bush.
Viburnum, arrowwood._________.
Viburnum, blackhaw___________
Viburnum, mapleleaf . _______.__
Viburnum, nannyberry
Viburnum, rafinesque___.____.._
Viburnum, wayfaringtree
Virginiacreeper.

Wahoo, Eastern
Wewgela . . - ____________
Willows, shrubby types
including pussy willow.
Winterberry, common
Yew, shrub type

Thuja species

Berberis thunberg:
Myrica pensylvanica
Celastrus scandens
Rubus species

Aronia melanocarpa
Cotoneaster species
Malus species
Rabes alpinum
Cornus racemosa
Cornus aliernifolia
Cornus stolonifera
Cornus rugosa
Cornus amomum
Sambucus canadensis
Corylus americana
Forsythia species
Vs species
Crataegus
Lonicera species
Juniperus species
J. chinensis pfitzeria
Syringa species
Acer ginnala
Phaladelphus species
Vanca mior
Physocarpus opulifolius.__
Elaeagnus umbellata
Caragana arborescens
Pnus mugo mughus
Prunus americana
Ligustrum amurense
L. obtusifolium regelia-

Viburnum trilobum

Viburnum dentatum
Viburnum prunifolium____
Viburnum acerifolium
Viburnum lentago
Viburnum rafinesquianum_
Viburnum lantana
Parthenocissus

Ilex verticillata
Tazus species

num.

Juniperus, virgintana___ . _

___________

Elaeagnus angusiyfolia___ .
Symphoricarpos species_ __
Spirea bumalda
Spirea alba

quinquefolia.

Euonymus atropurpureus..
Weigela species
Saliz species

Spirea vanhoutter_____ ____
Rhus aromatica
Rhus glabra
Rhus typhina
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Esthetic features

Suitable for—

Remarks
Leaves Land- Hedge, Wildlife Roadside Ground
Flowers Berries color in seaping sereen, food and planting cover
fall windbreak cover

_________________________ X X X X oo e e | Slightly shade
tolerant.

_____________ X X X X X SRR I

_____________ X X X e | X I I ¢

_____________ X X X e X X X Climbs.

X X X e X X X

_____________ X X X e | X X X

_____________ X X X X X S ISR

X X X X X X D N P

X o X X Attractive foilage.

X X X e X DG I

X X X e X X .

X X X e e e e Some landscape value.

X X X il X X X

X X D G P X X X e

X X e e X X X

_____________ X X e X X I

X || X e

_____________ X X e X X X Climbs.

_____________ X X i1 X X JE

X X X X X ) O U

_____________ X X X e X X X Sharp-pointed leaves.

_________________________ X X | X SRS U

X el X D N X |emmeeaoa-

_________________________ X X X RS IR ISP PSP

X e X X e e e

X el X e X X Forms mat on ground.

X |eaoaaios X X D X il

_____________ X X X X X SRS (.

_____________ X X I B¢ X X e

_________________________ X X I . & SO S

X X X i X X e

X X X el X X e Some landscape value.

_____________ X X e X X eeeeeeie e e e e .- _| Some landscape
value.

_____________ X X S . ¢ X X e eee.—--| Somelandscapevalue.

X X X D S X D G T

_____________ X X X X X U P

_____________ X X X I . ¢ X X

X . X X e e e

D X e X |eemeiaio--

X Ll X X X e e e e

_____________ X X X e | X X X

_____________ X X e e X X e

X X X e X X eeeo. Some landscape
value.

X X X X X X X -

X X X X X X e

X X X X X X oo

X X X .. X X .

X X X |a__ X X D S

X L X i X X -

X X X X | X X |

_____________ X X | X X X Some landseape
value; chimbs.

............. X X X e .| X X JRE

X X X e e

_____________________________________ X X X X e

............. X X e a1 X X e

_____________ X X X e X JE R U ISP
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Spacing.—Because shrubs and vines grow to a larger
size and tend to spread, it is desirable to plant them at
least 3 feet from foundations and to provide ample dis-
tance from property lines. Plants need space in which
to grow. Hedge plants can be spaced closer together.
The following spacings are suggested as a general guide.

Ground cover (solid plantings) 3 feet x 3 feet

Hedges (one row) .o 2 to 3 feet apart in
the row
Landscaping :
Large shrubs (height 8 to 12
feet) o 7 to 10 feet apart
Medium shrubs (height 5 to 8
feet) - 5 to 7 feet apart
Small shrubs (height less than
5 feet) oo 2 to 5 feet apart
Sereens, shrub  windbreaks, and
borders __ - 4 feet apart in the

rows; rows 4 feet

apart
Roadsides (solid planting) __________ 4 feet x 4 feet
Wwildlife food and cover (clump plantings are encouraged,
leaving half the area in grass):
Food plants . _________
Cover plant§ . ________

Use of the Soils for Wildlife *

Successful management of wildlife on any tract in-
volves having food, cover, and water available in a suit-
able combination. Lack of any of these necessities, an
unfavorable balance between them, or inadequate distri-
bution of them can seriously affect the usefulness of a
tract as habitat for desired species of wildlife.

This section consists of descriptions of the wildlife
groups in Brown County and describes six elements of
wildlife habitat. It also contains two tables which show
the value of wildlife elements for the important wildlife
species in Brown County and give ratings of the suit-
ability of the soils for producing the elements.

10 feet x 10 feet
5 feet x 5 feet

Wildlife suitability grouping of soils

The soils of Wisconsin have been placed in eight wild-
life groups. Seven of these groups are represented in
Brown County. They are as follows:

Group 1 consists of well drained and moderately well
drained soils that are loamy throughout and not subject
to flooding. These soils are in the Casco, Dresden, Hoch-
heim, Kolberg, Menominee. Onaway, Sisson, and Waymor
series; and the group also includes Fill land.

Group 2 consists of well drained and moderately well
drained soils that have a clayey subsoil. The series repre-
sented are Briggsville, Kewaunee, Oshkosh, and Sisson.

Group 3 consists of the excessively drained soils that
are sandy throughout and have only a shallow rooting
depth for plants. The series represented are Boyer, Cas-
co, Manistee, Rodman, and Shawano.

Group 5a consists of somewhat poorly drained soils in
the Allendale, Bellevue, mottled subsoil variant, Bon-
duel, Dresden, mottled subsoil variants, Fabius, Kibbie,
Lamartine, Manawa, Shullsburg, wet variant, Solona,
Tedrow, and Yahara series.

Group 5b is made up of poorly drained soils of the
Angelica, Keowns, Namur, wet variant, Pella, Poygan,

*By Laverne C. STRICKER, biologist, Soil Conservation Service.
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Roscommon, Ruse, Sebewa, and Wauseon series; and it
also includes Alluvial land, wet.

Group 6 consists of organic soils of the Carbondale,
Cathro, Markey, and Ogden series; and it also includes
Marsh.

Group 7 consists of the well drained and moderately
well drained soils and land types that are subject to
flooding. These are represented by soils of the Bellevue
series and Alluvial land.

Group 8 consists of the droughty, stony, and rocky
land types and of very shallow soils. Borrow pits, Dumps,
Gravel pits, Quarries, Rough broken land, Stony and
rocky land, and soils of the Namur and Summerville
series make up this group.

The soils of wildlife group 2 are dominant in Brown
County. They make up 43 percent of the county area.
Group 2 soils are well suited to the plants required for
wildlife habitat, but they are poorly suited to supplying
the water requirements of wildlife. The soils of groups
5 and 6 are considered particularly suited to wildlife
because a total of 21,250 acres of wetland is included. A
wildlife area consisting of a mixture of soils of groups
2, 5, and 6 is desirable.

Listing the name of a series in a wildlife group does
not mean that all the soils of that series are in that
group. To find the mapping units in each of the wildlife
groups, refer to the “Guide to Mapping Units” at the
back of this survey. This information also is included at
the end of each mapping unit description in the section
“Descriptions of the Soils.”

Habitat elements and soil suitability

Table 5 rates the relative value of habitat elements for
important kinds of wildlife in Brown County. Table 6
rates the suitability of the soils in each wildlife group
for producing the stated elements of wildlife habitat in
adequate quantity and quality. In rating the soils for
wildlife in table 6, the size, shape, or location of areas
of soils and the pattern they form with other soils on
the landscape were not considered. These factors must
be considered. however, when a particular site is evalu-
ated for its wildlife potential. Because of their mobility,
wildlife make use of suitable habitat on numerous soils
that are within the home range of the species.

In the paragraphs that follow, six elements of wildlife
habitat are described, and the basis for rating soil suit-
ability for producing desirable habitat is explained.

Grain and seed crops—These are seed-producing an-
nuals, including agricultural grains, planted to produce
food for wildlife. Examples are corn, oats, sorghum,
barley, and rye.

Criteria used as a basis for determining suitability of
soils for producing these plants in kind and quantity
needed by wildlife are susceptibility to flooding and ero-
sion, slope, droughtiness, and fertility. Nearly level soils
that have good available water capacity and moderate to
high fertility are considered best suited to grain and
seed crops.

(Frasses and legumes.—These are domestic perennial
grasses and herbaceous legumes that are established by
planting and that furnish food and cover for wildlife.
Examples are alfalfa, birdsfoot trefoil, red clover, sweet-
clover, and vetch.

Criteria used as a basis for determining suitability of
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soils for producing these plants in kind and quantity
needed by wildlife are degree of wetness or droughtiness,
relief, and susceptibility to flooding.

Wild herbaceous upland plants—These are native or
introduced perennial grasses and forbs (weeds) that pro-
vide food and cover mainly to upland forms of wildlife.
They are established mainly through natural processes.
Examples are prairie grasses, roundhead, lespedeza, beg-
gar ticks, aster, and goldenrod.

Criteria used as a basis for determining suitability of
soils for producing these plants in kind and quantity
needed by wildlife are droughtiness, natural drainage,
relief, susceptibility to flooding, and fertility.

Hardwood trees and shrubs—These are trees, shrubs,
and woody vines that produce fruits, nuts. buds, catkins,
twigs, or foliage used extensively by wildlife for food
and cover. These are commonly established through natu-
ral processes, but they can be planted. Coniferous shrubs
have about the same value for wildlife as hardwood
shrubs for cover and are included in this category. Ex-
amples are viburnum, dogwood, hazelnut, oak, maple,
and cherry.

Criteria used as a basis for determining suitability of
soils for producing these plants in kind and quantity
needed by wildlife are degree of wetness, droughtiness,
susceptibility to flooding, relief, and competition from
grasses.
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Coniferous trees—These are cone-bearing trees that
are mainly important to wildlife as cover, but they can
also furnish food in the form of browse, seeds, or fruit-
like cones. These plants are commonly established
through natural processes, but they can be planted. An
open canopy is desirable. Examples are pine, fir, spruce,
tamarack, and cedar.

Criteria used as a basis for determining suitability of
soils for producing these plants in kind and quantity
needed by wildlife are degree of wetness, relief, suscepti-
bility to flooding, droughtiness, and competition from
grasses.

Wetland food and cover plants—These are annual and
perennial, wild, herbaceous plants on moist and wet
sites that produce food or cover for wetland forms of
wildlife. Submerged and floating aquatic plants are not
included in this group. Examples are smartweed, reed
canarygrass, sedge, and sagittaria.

Criteria used as a basis for determining suitability of
soils for producing a number of different kinds of these
plants and the quantity needed by wildlife are degree of
wetness or droughtiness, reaction, and relief. These soils
are types 1 and 2 wetlands, which are defined by the U.S.
Department of the Interior as seasonally flooded or satu-
rated areas that generally are dry during the growing
season (type 1) or are saturated but not covered during
the growing season (type2).

TABLE 5 —Relatwe value of wildlife habitat elements for the important species of wildlife 1n Brown County

[Numerals in columns have the following meanings 1, the element has hittle or no value for the stated kind of wildlife, 2, the element has
some value; 3, the element has an important value; 4, the element is very important to wildhife. An asterisk before a numeral means
that the element 1s of key or critical importance to the kind of wildlife stated. A dash in the column means that the element 1s not

applicable to maintenance of wildlife]

Grain and seed Grasses and Woody plants Water areas
crops legumes Wild Herba-
herba- ceous
Important wildhfe species ceous wet-
Har- | Unhar-| Har- | Unhar-| upland Hard- | Comif- land | Shallow | Deep
vested | vested | vested | vested | plants | Shrubs | wood erous | plants ! | water ? | water?
trees trees
Magratory waterfowl:
Dueks_ oo . 3 3 1 3 E 2 ) *4 *4 4
Geese. .o 4 4 4 3 PSR ISR PR (U 2 3 4
Upland game birds:
Hungarian partridge...-.- 4 4 3 4 4 T D IR ) T TS PR
Pheasant___.__ .. _______ 4 A *4 *4 4 .. 1 *4 b 2 IO
Ruffed grouse__._._______ 1 1 1 2 2 *4 *4 2200 SR RO RS,
Woodcoek-__ ool 1 3 3 4 4 2 5 T8 PR RS
Small game:
Rabbits (cottontail) . _____ 3 4 3 *4 *4 *4 3 1 2 3 |_______
Raecoon. - _______ 3 4 | 1 1 2 4\ _____ 1 *4 4
Squirrels (fox and gray).._ 3 4 | ______ 1 1 2 *4 3 P PRSI I
Large game:
Deero . oo 3 4 3 3 4 4 4 4 3 3 2
Fur bearers
Beaver- .- oo e e e e 4 ¥4 | __ 4 4 *4
Fox (red) 4. . . __._. 2 3 2 3 3 3 2 1 3 3 1
Mink 4 o e e e 2 1 1 3 *4 *4
Muskrat. - .o 1 T 2 DO D, 4 *4 *4
! Type 1 and 2 wetlands, as described in text + Carnivorous species and not strictly dependent on elements
2 Type 3 and 4 wetlands, as described 1n text listed

8 Type 5 wetlands, as described in text.
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TaBLE 6.—Suitability rating of soil groups

[Group 4 soils in the Wisconsin system are omitted

Wildlife soil group

Grain seed crops

Grasses and legumes

Wild herbaceous
upland plants

Group 1.
DdA, DrA, Fd, HoB, HoC2, KoB,
KoC2, MsB, OeB, 0eC2, OhA,
OhB, OhD2, OIB, ShB, ShC2,
ShD2, SnA, SnB, WmB, WoA,
WoB, WoC2, WoD2, WsC, WsE

Group 2:
BtB, KfB, KfC2, KgB, KhB, KhB2,
KhC2, KhD2, KhE2, KkC3,

KkD3, KkE3, KIB, KIB2, KmE2,
OmA, OmB, OnA, OnB, OnC2,
OnD2, OnE2, OoB, OsA, OsB.

Group 3:
BrB, BrC2, BrD2, BrE, CcB, CcC2,
CdE2, MeB, MeC2, MfB, S:C,
SeD, SfB, SfC
Group 5a-

AdA, AeA, Bd, BnA, DeA, DsA, Fa,
KnA, LaA, MaA, McA, SgB, SoA,
SpA, TeA, YaA, YhA

Group 5b
Aw, Ax, Ke, Ne, Pe, Po, Rs, Ru,
Sh, Wa
Group 6:

Ca, Cm, Mk, Mr,Od_ ____.________

Group 8
Bp, Du, Gp, NaB, NaD, Qu, CdE2,
Rodman part, Ro, Sr, SuB, SuD2,
SvB

Good where slopes are 0 to 6
percent, fair where slopes
are 6 to 12 percent;
unstable where slopes are
mcre than 12 percent,
hagzard of erosion.

Good where slopes are 0 to 6
percent; fair where slopes
are 6 to 12 percent;
unstable where slopes are
are more than 12 percent.

Fair where slopes are 0 to 6
percent; poor where slopes
are more than 6 percent.

Good when drained; fair
when undrained; seasonally
wet

Good when drained; un-
suitable when undrained;
wet soils.

Fair where drained; un-
suitable where not drained,
so1l too wet.

Good* hazards of water
erosion and flooding.

Poor. droughty; shallow to
rock; hazard of erosion

Good where slopes are 0 to
12 percent, fair where
slopes are 12 to 20
percent; unstable where
slopes are more than 20
percent.

Good where slopes are 0 to
12 percent; fair where
slopes are 12 to 20
percent; unstable where
slopes are more than 20
percent.

Good where slopes are 0 to
12 percent; fair where
slopes are 12 to 20
percent; poor where
slopes are more than 20
percent.

Good when drained; fair
when undrained, season-
ally wet; some species not
suited.

Fair when drained, poor
when undrained, wet soils;
few species suited.

Fair where drained; un-
suitable where not drained,
soil too wet for most
species.

Fair where slopes are 0 to 12
percent; poor where
slopes are more than 12
percent; droughty; some
species not suited.

Good where slopes are 0 to
20 percent; fair where
slopes are more than 20
percent.

Good where slopes are 0 to
20 percent; fair where
slopes are more than 20
percent.

Fair. seasonally wet; some
species not suited.

Poor: wet soils; few
species suited

Unsuitable soil too wet
for most species

Fair droughty; some
species not suited.
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Woody plants

Hardwood trees and shrubs

Coniferous trees

Wetland food and
cover plants

Shallow and deep
water developments

Good where slopes are 0 to 20
percent, fair where slopes are
more than 20 percent.

Good where slopes are 0 to 20
percent; fair where slopes
are more than 20 percent.

Good where slopes are 0 to 20
percent, fair where slopes
are more than 20 percent.

Fair- seasonally wet, some
species not suited; grass
competition.

Poor wet soils, few species
suited; grass competition.

Poor: soil too wet for most
species.

Fair. hazard of flooding____..

Poor: droughty, few species

suited, grass competition.

Good where slopes are 0 to 20
percent; fair where slopes are
more than 20 percent.

Good where slopes are 0 to 20
percent; fair where slopes are
more than 20 percent.

Good where slopes are 0 to 20
percent, fair where slopes are
more than 20 percent.

Fair seasonally wet, some
species not suited, grass
competition.

Poor wet soils, few species
suited, grass competition.

Fair. some species not suited__.

Fair. hazard of flooding;
some species not suited.

Poor: droughty; grass com-
petition, few species suited.

Poor where slopes are 0 to 2
percent, unstable where
slopes are more than 2
percent; few species suited.

Poor where slopes are 0 to 2
percent; unstable where
slopes are more than 2
percent; few species suited.

Poor where slopes are 0 to 2
percent; unstable where
slopes are more than 2
percent; few species suited.

Fair where slopes are 0 to 2
percent, poor where slopes
are more than 2 percent.

Good. wetsoils.__.___._____.__
Good_ .o ___________
Poor few species smted_______
Unsuitable droughty_________

Poor where slopes are 0 to 2
percent; very poor where
slopes are 2 to 30 percent;
most soils have moderately
permeable to rapidly
permeable substrata.

Fair where slopes are 0 to 2
percent; poor where slopes are
2 to 30 percent; most soils
have moderately slowly or
slowly permeable substrata.

Very poor: moderately rapid
to rapidly permeable;
shallow to very porous
substrata.

Good where slopes are 0 to 2
percent, fair where slopes are
steeper, seasonally wet,
slowly permeable substrata
for about 50 percent of soils
in this group; very rapid per-
meability in other soils.

Good

Good.

Poor. wvariable permeability,
hazard of flooding.

Very poor. shallow to fissured
dolomite, stony or variable
conditions.
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Ponds and shallow water developments—These are
impoundments or excavations for the control or main-
tenance of desired water levels for wildlife. The most
suitable soils are nearly level and have a natural high
water table or slow permeability. Many soils that have
a high water table but that are also moderately to rapidly
permeable are well suited to dug-out ponds. Onsite inves-
tigation is generally required for each development. The
quality and quantity of water may vary considerably
between sites, and this may be of great importance to
wildlife (fig. 15).

Shallow water areas are types 3 and 4 wetlands. Type
3 wetlands are described by the U.S. Department of the
Interior as shallow marshes in which the soil is saturated
or covered by as much as 6 inches of water during the
growing scason. Type 4 wetlands are deep marshes that
are covered by 6 inches to 3 feet of water during the
growing season.

Deep water areas ave type 5 wetland. described by the
U.S. Department of the Interior as open water areas that
include shallow ponds, reservoirs, or wet areas where water
1s less than 10 feet deep.

Use of the Soils for Recreation

The demand for land and facilities for outdoor recrea-
tional activities is increasing throughout the county. Such

activities include picnicking. hiking, golfing, snowmobil-
ing, and camping. Much of the land in Brown County is
favorable for the development of recreational areas.

Soils information is basic for comprehensive planning
and development of outdoor recreational areas. The soil
properties that affect recreational uses are depth, slope,
texture, stoniness, natural drainage, percolation rate,
hazard of overflow, and the ability of the soil to sustain
a load. The ratings in table 7 show the estimated limita-
tions imposed by soil properties for stated recreational
uses. Ratings used are slight, moderate, severe, and very
severe. A rating of slight means that the soil has no limi-
tations for a given use, or has limitations that are easy
to overcome. A rating of moderate means that the soil
has limitations for a given use that can be overcome by
average management and careful design; a rating of
severe means that the soil has limitations for a given
use that are difficult to overcome; and a rating of wery
severe means that the soil has limitations that preclude
its use for a given purpose.

Recreational uses for which soils are rated are described
as follows:

Intensive play areas are those areas suitable for use as
playgrounds, athletic fields, or tennis courts. Such uses
require a level surface, good drainage, and good foot
trafficability.

Figure 15.—Pond used by ducks and other kinds of wildlife in an area of Kewaunee and Oshkosh soils. Waterways that have properly
designed structures provide good sites for ponds and wildlife plantings.



BROWN COUNTY, WISCONSIN 71

Extensive recreational areas are those areas suitable
for picnic sites, parks, nature study and conservation
education areas, and for other nonintensive uses that
allow for the random movement of people. These uses
require fair drainage, good trafficability, and good ground
cover (fig. 16).

Hilking trails must be suitable for use in cross-country
hiking, for use as bridle and foot paths, and for use as
nature trails and snowmobile trails. Good drainage, foot
trafficability, favorable slope, and lack of stones are the
principal considerations.

Golf course fairways are areas that require mild slopes
and fair drainage. The soils must be able to support a

good turf that can withstand close mowing and that has
good trafficability.

Campsites are areas suitable for tents or trailers and
for living activities for a limited time during the camp-
ing season. Little preparation is needed, but an attractive
landscape and good foot trafficability are important.

Information related to use of soils for recreation is
also given in the section “Eungineering Uses of the Soils”
and in the section “Woodland and Community Planting.”
Advice and assistance on seedbed preparation, soil and
water conservation, and area plantings can be obtained
from the local Soil Conservation Service office or from a
landscape architect.

Figure 16.—Manmade lake used for recreation. A properly designed impoundment in a slowly permeable soil, such as a soil of the
Kewaunee series, can do much to enhance a recreational area.
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TasLE 7.—FEstimated degree and kind of soil limitations to recreational uses

[The followmng land types are omitted from this table because their properties are variable and generally require onsite investigation:
Borrow pits (Bp), Dumps (Du), Fill land (Fd), Gravel pits (G p), and Quarries (Qu). An asterisk in the first column indicates that at least
one mapping unit in this series is made up of two or more kinds of soil. The soils in such mapping units may have different properties and
limitations, and for this reason 1t is necessary to follow carefully the instructions for referring to other series that appear in the first
column of this table]

Golf course Campsites

fairways

Extensive Hiking trails

recreational areas

Soil and
mapping symbols

Intensive play areas

Allendale. AdA Moderate seasonal Moderate: seasonal Moderate wet for Moderate seasonal Moderate. sites are

AeA

Alluvial land Au.__

Alluvial land, wet*
Aw.

Angelica” Ax_.__.__

Bellevue Be_-.____

Bellevue, mottled
subsoil variant:
Bd.

Bonduel. BnA______

Boyer BrB,
BrC2, BrD2,
BrE

high water table;
leveling exposes
sandy subsoil 1n
places.

Severe occasional
flooding; slippery
when wet

Severe* frequent
flooding; poor
trafficability; sod
easily damaged
when wet.

Severe high water
table; occasional
flooding; poor
traficability when
wet; sod easily
damaged.

Moderate:
occasional
flooding; muddy
and slippery
when wet.

Severe high water
table; frequent
flooding; poor
traficability;
muddy and
slippery when
wet.

Moderate* seasonal
high water table;
poor trafficability
when wet;
extensive leveling
exposes limestone
in places.

Moderate where
slopes are 2 to 6
percent; severe on
steeper soils;
slightly droughty;
sod difficult to
maintain; erodi-
ble.

high water table;
water ponds for
short periods in
some places.

Moderate

occasional
flooding.

Severe: sites

remain wet and
soft for long
periods; poor
trafficability;
frequent flooding.

Severe: high water

table; poor
trafficability and
sod easily
damaged when
wet; ponding may
oceur.

Moderate

occasional
flooding

Severe frequent

flooding; seasonal
high water table.

Moderate. seasonal

high water table;
water ponds in
low areas at
times.

Slight where slopes

are 2 to 6 percent;
moderate where
slopes are 6 to 12
percent; severe on
steeper soils;
shghtly droughty;
erodible

moderate periods.

Moderate:

occasional
flooding; muddy
and shippery
when wet.

Severe: poor

trafficability;
frequent flooding;
wet for long
periods.

Severe high water

table; wet for

long periods;
muddy and
slippery when wet;
difficult to
maintain.

Moderate:

occasional
flooding.

Severe: frequent

flooding; seasonal
high water table;
muddy and
slippery when
wet.

Moderate. wet for

short periods;
muddy and
slippery when wet.

Slight where slopes

are 2 to 12 per-
cent; moderate
where slopes are
12 to 20 percent;
severe on steeper
soils; erodible.

high water table;
sites are wet for
short periods.

Moderate:

occasional
flooding: muddy
and slippery
when wet.

Severe: poor

trafficability;

site remains wet
and soft for long
periods; turf
easily damaged
when wet;
frequent flooding.

Severe. high water

table; sites remain
wet and soft for
long periods; poor
trafficability; turf
easily damaged
when wet.

Moderate:

occasional
flooding.

Severe: frequent

flooding; seasonal
high water table;
turf easily
damaged when
wet.

Moderate: seasonal

high water table;
turf easily
damaged when
wet; sites remain
wet and soft for
moderate periods.

Moderate where

slopes are 2 to 12
percent; severe on
steeper soils;
erodible; slightly
droughty; difficult
to maintain a
good turf.

wet for moderate
periods.

Severe' occasional

flooding; slippery
when wet.

Very severe: site

remains wet and
soft for long
periods; poor
trafficability
when wet;
frequent flooding.

Severe: sites remain

wet and soft for
long periods; poor
trafficability
when wet.

Severe: occasional

flooding.

Severe frequent

flooding; seasonal
high water table;
muddy and
slippery when
wet.

Moderate: sites

remain wet for
moderate periods.

Slight where slopes

are 2 to 6 percent;
moderate where
slopes are 6 to 12
percent; severe on
steeper soils;
erodible.



BROWN COUNTY, WISCONSIN

73

TaBLE 7.—Estimated degree and kind of soil limitatwons to recreational uses—Continued

Soil and Intensive play areas Extensive Hiking trails Golf course Campsites
mapping symbols recreational areas fairways

Briggsville: BtB_._| Moderate com- Slight erodible on | Moderate: muddy Moderate: Moderate. sites
pacts easily and slopes. and shppery moderately slow remain wet and
is muddy and when wet; permeability; soft for short
slippery when erodible. sites remain wet periods; surface
wet; extensive and soft for compacts easily.
leveling may short periods;
expose clayey turf easily
subsoil. damaged when

wet.

Carbondale Ca._.| Very severe. high Severe: high water | Very severe: high Severe  high water | Very severe: sites
water table; poor table; poor traffic- water table; wet table; sites remain remain wet and
trafficability when ability and sod for long periods; wet and soft for soft for long
wet; sod easily easily damaged poor trafficability; long periods; poor periods; poor
damaged; erodi- when wet; water erodible; difficult trafficability; trafficabibity.
ble. ponds for short to maintain. erodible.

periods in places.
*Casco  CcB, Moderate where Shight where slopes Slight where slopes Slight where slopes Slight where slopes
CeC2, CdE2 slopes are 2 to 6 are 2 to 6 per- are 2 to 6 per- are 2 to 6 per- are 2 to 6 per-

(For Rodman
part of CdE2,
sce Rodman
series).

Cathro Cm_______

Dresden, mottled
subsoil variant

percent; severe on
steeper soils;
extensive leveling
exposes sand and
gravel substratum
m places; erodi-
ble; slightly
droughty.
Very severe  high
water table;
occasional flood-
ing; poor traffic-
ability; sod easily
damaged when
wet; erodible.

Shight where slopes
are 0 to 2 per-
cent; moderate
where slopes are 2
to 6 percent;
severe on steeper
soils.

Moderate: erodi-
ble; extensive
leveling exposes
gravel substratum
1n places.

Slight where slopes
are 0 to 2 percent;
moderate where
slopes are 2 to 6
percent; severe on
steeper soils.

Moderate- sod
easilly damaged
when wet; seasonal
high water table.

Severe

Shght-

Moderate -

cent; moderate
where slopes are
6 to 12 percent;
severe on steeper
solls; erodible.

high
water table; poor
trafficability; sod
easily damaged
when wet; water
ponds for short
periods in places

Shight where slopes

are 0 to 6 per-
cent; moderate
where slopes are 6
to 12 percent;
severe on steeper
soils

Shight where slopes

are 0 to 6 percent;
moderate where
slopes are 6 to 12
percent, severe on
steeper soils

seasonal
high water table,
water ponds for
short periods in
some low areas.

Very severe

erodible_ _ __} Moderate

Moderate

cent; moderate
where slopes are
6 to 12 percent;
severe on steeper
soils; erodible.

high
water table; wet
for long perlods;
poor trafficability;
erodible; difficult
to maintain.

Slight where slopes

are 2 to 12 per-
cent; moderate
where slopes are
12 to 20 percent;
severe on steeper
soils.

erodi-
ble; muddy and
slippery when
wet.

Slight where slopes

are 2 to 12 per-
cent; moderate
where slopes are
12 to 20 percent,
severe on steeper
soils.

wet for
moderate periods;
muddy and shp-
pery when wet.

Severe-

Slight.

Moderate

cent; moderate
where slopes are
6 to 12 percent;
severe on steeper
soils; erodible.

high
water table; soils
remain wet and
soft for long
periods, poor
trafficability; sod
easily damaged.

Shight where slopes

are 0 to 6 per-
cent; moderate
where slopes are 6
to 12 percent;
severe on steeper
souls.

erodible. _ __

Slight where slopes

are 0 to 6 percent,
moderate where
slopes are 6 to 12
percent, severe on
steeper soils.

seasonal
high water table,
sites remain wet
and soft for
moderate periods;
turf easily dam-
aged when wet.

Very severe

Moderate:

Moderate.

cent; moderate
where slopes are
6 to 12 percent;
severe on steeper
soils; erodible.

sites
remain wet and
soft for long
periods; poor
trafficability.

Slight where slopes

are 0 to 6 per-
cent; moderate
where slopes are 6
to 12 percent;
severe on steeper
soils.

surf ace
compacts easily.

Shight where slopes

are 0 to 6 percent,
moderate where
slopes are 6 to 12
percent; severe on
steeper soils.

sites
remain wet for
moderate periods.
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TaBLE 7.—Estimated degree and kind of soil limitations to recreational uses—Continued

Soil and Intensive play areas Extensive Hiking trails Golf course Campsites
mapping symbols recreational areas fairways
Fabius: Fa._______ Moderate: sea- Moderate: sea- Slight: trails and | Moderate: sea- Moderate: seasonal
sonal high water sonal high water paths are wet for sonal high water high water table;
table. table. short periods in table; heavy foot sites remain wet
places. traffic may dam- for short periods;
age during wet walks and roads
periods. should be surfaced.
Hochheim* HoB, Moderate where Shight where slopes Slight. erodible____{ Slight where slopes Shight where slopes
HoC2 slopes are 2 to 6 are 2 to 6 percent; are 2 to 6 per- are 2 to 6 per-
percent; severe moderate where cent; moderate cent, moderate
where slopes are slopes are 6 to 12 where slopes are where slopes are
steeper; erodible, percent; erodible; 6 to 12 percent; 6 to 12 percent;
stony in places stony in places stony in places. erodible; stony
in places.
Keowns Ke.__.____ Severe: occasional | Severe sites re- Severe: wet for Severe: site re- Severe sites re-

*Kewaunee:
KfB, KfC2..___
KgB, KhB,
KhB2, KhC2,
KhD2,
KhE2, KkC3,
KkD3,
KkE3, KIB,
KIB2,
KmE2
For Man-
awa part
of KIB
and
KIB2,
see Man-
awa
series.
For
Sisson
part of
KmE2,
see
Sisson
series.
Kibbie KnA______
Kolberg KoB,
KoC2

Severe:

flooding; poor
trafficability; sod
easily damaged
when wet.

Slight where slopes

are 0 to 2 percent;
moderate where
slopes are 2 to 6
percent; severe

on steeper soils

slow per-
meability, com-
pacts easily and
1s muddy and
shippery when
wet, leveling will

expose clayey
subsoil.
Moderate: sea-

sonal high water
table, compacts
easily and 18
muddy and slip-
pery when wet

Moderate where

slopes are 0 to 2
percent; severe on
steeper soils;
compacts easily;
muddy and slip-
pery when wet;
extensive leveling
exposes limestone
in places

Moderate*

main wet for long
periods; poor
trafficability,
occasional
flooding.

Shght where slopes

are 0 to 6 per-
cent, moderate
where slopes are
6 to 12 percent,
severe on steeper
solls.

Shght where slopes

are 2 to 6 per-
cent, moderate
where slopes are
6 to 12 percent,
severe on steeper
soils; erodible

sea-
sonal high water
table, compacts
easily when wet;
water ponds for
short periods 1n
some low areas.

Slight where slopes

are 0 to 6 per-
cent, moderate on
steeper soils;
erodible.

Moderate

long periods; poor
trafficability when
wet

Slight where slopes

are 2 to 12 per-
cent; moderate
where slopes are
12 to 20 percent;
severe on steeper
soils

Moderate where

slopes are 2 to 12
percent; severe
on steeper soils,
muddy and slip-
pery when wet;
erodible.

Moderate. wet

for moderate
periods, muddy
and slippery when
wet, erodible.

muddy
and slippery when
wet; erodible.

mains wet and
soft for long
periods; turf
easily damaged
when wet.

Slight where slopes
are 0 to 6 per-
cent, moderate
where slopes are
6 to 12 percent;
severe on steeper
soils

Slight where slopes
are 2 to 6 per-
cent; moderate
where slopes are
6 to 12 percent;
severe on steeper
soils, moderately
slow to slow per-
meability; sites
remain wet and
soft for short
periods

Moderate: sea-
sonal high water
table; sites re-
main wet and
soft for moderate

periods; turf easily

damaged when
wet.

Slight where slopes
are 0 to 6 per-

cent; moderate on

steeper soils;
erodible.

Moderate-

Moderate"

main wet for long
periods; poor
trafficability
when wet.

Slight where slopes

are 0 to 6 per-
cent, moderate
where slopes are
6 to 12 percent;
severe on steeper
soils

Moderate where

slopes are 2 to 12
percent; severe on
steeper soils Sites
remain wet and
soft for short
periods, erodible

sites
remain wet and
soft for moderate
periods, erodible.

sites
remain wet and
soft for short
periods, erodible.
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TasLE 7.—Estimated degree and kind of soil limitations to recreational uses—Continued

Soil and Intensive play areas Extensive Hiking trails Golf course Campsites
mapping symbols recreational areas fairways
Lamartine LaA_..| Moderate sea- Moderate sea- Moderate. wet for | Moderate sea- Moderate sites
sonal high water sonal high water moderate periods; sonal high water remain wet and
table; compacts table, compacts muddy and slip- table, sites remain soft for moderate
easily and 1s easily when wet, pery when wet wet and soft for periods
muddy and shp- water ponds for moderate periods;
pery when wet short periods 1n turf easily dam-
some low areas aged when wet
Manawa MaA, Moderate: seasonal | Moderate: seasonal | Moderate: wet for | Moderate: seasonal | Moderate: sites
McA. high water table; high water table; moderate periods; high water table; remain wet and
slow permeabil- water ponds for muddy and slip- sites remain wet soft for moderate
1ty ; extensive short periods 1n pery when wet. and soft for periods
leveling will places. moderate periods;
expose clayey turf easily dam-
subsoil. aged when wet.
Manistee: MeB, Moderate where Moderate Moderate: erodi- Moderate erodi- Moderate erodi-
MeC2, MfB. slopes are 2 to 6 droughty; erodi- ble; poor stability ble; droughty; ble; droughty;

Markey muck:
Mk.

Marsh  Mr_______

Menominee MsB_.

Namur NaB,
NaD

Namur, wet vanant
Ne.

Ogden. Od_______.

percent; severe
on steeper soils;
droughty; erodi-
ble; leveling
exposes clay sub-
stratum 1n places.

Very severe® high
water table; poor
traflicability;
water ponds for
short periods 1in
places

Very severe
flooded most of
the vear.

Moderate: shghtly
droughty; difficult
to mamntain a
good sod; exten-
sive leveling
exposes clayey
substratum m
places.

Severe. leveling
will expose bed-
rock; droughty;
difficult to main-
tain good sod

Severe  high water
table; subject to
ponding

Very severe- high
water table, occa-
sional flooding,
poor trafficability;
sod easily
damaged when
wet; erodible.

ble.

Severe  high water
table; poor traffic-
ability; water
ponds for short
periods.

Very severe-
flooded most of
the year.

Moderate slightly
droughty; erodi-
ble; difficult to
maintain good
sod.

Moderate where
slopes are 0 to 6
percent; severe on
steeper souils;
erodible on
sloping areas;
droughty.

Severe  high water
table; subject to
ponding.

Very severe  high
water table; poor
trafficability, sod
easily damaged
when wet; water
ponds for short
periods in places.

on slopes

Very severe: high
water table; wet
for long periods;
poor trafficability;
difficult to
maintain

Very severe
flooded most of
the year.

Moderate. erodi-
ble; poor stability
on slopes; difficult
to maintain.

Moderate. erodi-
ble on sloping
areas; stony in
places

Severe subject to
ponding; poor
trafficability when
wet.

Very severe: high
water table; wet
for long periods;
poor trafficability;
erodible, difficult
to maintain.

difhcult to main-~
tamn turf.

Severe  high water
table; sites re-
main wet and
soft for long
periods; poor
trafficability;
turf easily dam-
aged when wet.

Very severe:
flooded most of
the year; used as
ponds in places;
hazards, or water
for irrigation.

Moderate: erodi-
ble; slightly
droughty; difficult
to maintain good
turf.

Moderate where
¢lopes are 0 to 6
percent; severe on
steeper soils;
difficult to main-
tain good turf;
droughty; stony
n places.

Severe subject to
ponding; poor
trafficability when
wet.

Severe: high
water table; sites
remain wet and
soft for long
periods, poor
trafficability, sod
easily damaged.

hard to maintamn
vegetative cover.

Very severe: hagh
water table; poor
trafficability.

Very severe-
flooded most of
the year

Moderate  slightly
droughty; erodi-
ble; adequate
vegetative cover

hard to maintain.

Moderate:
droughty; difficult
to maintain sod

Severe high water
table; subject to
ponding.

Very severe sites
remain wet and
soft for long
periods, poor
trafficability.
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TaBLE 7.— Estimated degree and kind of soil limitations to recreational uses—Continued

Soil and
mapping symbols

Intensive play areas

Extensive
recreational areas

Hiking trails

Golf course
fairways

Campsites

*Onaway OeB,
0eC2, OhA,
OhB, OhD2,
0B
For Solona

part of OIB,
see Solona
series.

Oshkosh

OnA, OnB,
OnC2,
OnD2,
OnE2, OoB,
OsA, OsB

Poygan Po_____.__

(Mapped only
m a complex
with Casco
souls )

Roscommon

Slight-

Severe*

Rs--_| Severe

where
slopes are 0 to 2
percent; moderate
where slopes are

2 to 6 pereent,
severe on steeper
soils, erodible,
stony 1n places.

Shght where slopes

are 0 to 2 per-
cent, moderate
where slopes are
2 to 6 percent,
severe on steeper
soils.

Moderate where

slopes are 0 to 2
percent, severe

on steeper soils,
slow permeability,
compacts casily,
muddy and
slippery when
wet; leveling will
expose clayey
subsoil.

Severe  high

water table,
occastonal flood-
ng; poor
trafficability, sod
casily damaged,
muddy and
shippery when
wet.

Severe high

water table,
occasional flood-
ing; poor
trafficability, sod
easily damaged
when wet; slow
permeabihty.

droughty;
difficult to main-
tain good sod;
leveling exposes
stony and cobbly
substratum in
places.

high water
table; occasional
flooding; erodible;
sod easily
damaged when
wet.

Severe

Severe

Shght where slopes

are 0 to 6 per-
cent, moderate
where slopes are
6 to 12 percent,
severc on steeper
soils, erodible.

Slight where slopes

are 0 to 6 per-
cent, moderate
where slopes are
6 to 12 percent,
severe on steeper
soils, slow
permeability,
erodible.

Slight where

slopes are 0 to 6
percent, moderate
where slopes are

6 to 12 percent,
severe on steeper
soils, slow
permeability,
erodible.

Severe: high

water table, poor
trafficability, sod
easily damaged
when wet; water
ponds for short
per:ods 1n places.

Severe  high

water table, poor
traficability,
occaslonal flood-
mg, sod easily
damaged when
wet; slow
permeability.

droughtv;
erodible; difficult
to maintain good
sod; often stony

high water
table; water may
pond for short
periods; erodible

Severe

Severe

Shight where slopes

are 0 to 12 per-
cent, moderate
on steeper soils,
erodible, often
stony.

Shght where slopes

are 2 to 12 per-
cent, moderate
where slopes are
12 to 20 percent,
severe on steeper
so1ls.

Moderate where

slopes are 0 to 12
percent; severe
on steeper soils,
muddy and
shippery when
wet, erodible

Severe high

water table, wet
for long perods;
poor trafficabihity,
muddy and
slippery when
wet.

Severe  high

water table, wet
for long periods;
muddy and
slippery when
wet; poor
trafficability
when wet.

droughty;
erodible; often
stony or gravelly

high water
table; wet for
long periods,
erodible.

Severe

Severe

Shght where slopes

are 0 to 6 per-
cent, moderate
where slopes are
6 to 12 percent;
severe on steeper
soils, erodible,
often stony.

Slight where slopes

are 0 to 6 per-
cent, moderate
where slopes are
6 to 12 percent;
severe on steeper
soils, slow
permeability,
sites remain wet
and soft for
short penods

Slight where

slopes are 0 to 6
percent, moderate
where slopes are

6 to 12 percent,
severe on steeper
soils, slow
permeability,
sites remain

wet and soft for
short periods.

Severe  high

water table, sites
remain wet and
soft for long
periods; poor
trafficability,
turf easily
damaged when
wet.

Severe  high

water table, sites
rematn wet and
soft for long
periods, poor
trafficability
when wet, turf
easily damaged
when wet.

droughty;
gravelly, difficult
to maintain good
turf.

high water
table; sites
remain wet for
long periods;
erodible; sod
easily damaged.

Slight where slopes

are 0 to 6 per-
cent, moderate
where slopes are
6 to 12 percent,
severe on steeper
soils; erodible
often stony.

Slight where slopes

are 0 to 6 per-
cent; moderate
where slopes are
6 to 12 percent;
severe on steeper
soils.

Moderate where

slopes are 0 to 12
percent, severe
on steeper soils,
sites remain

wet and soft

for short periods,
surface compacts
easily.

Severe: sites
remain wet and
soft for long
periods, poor
trafficability
when wet.

Severe  sites
remain wet and
soft for long
periods, poor
trafficability
when wet.

Severe droughty;
erodible; often
stony or gravelly.

Severe
wet for long
periods; erodible.

sites remain
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TasLe 7.—Estimated degree and kind of soil hmitations to recreational uses—Continued

Soil and
mapping symbols

Intensive play areas

Extensive

recreational areas

Hiking trails

Golf course
farrways

Campsites

Rough broken
land  Ro

Sebewa  Sb_______

Shawano

SeC, SeD______

SfB, SfC.______

Shullsburg, wet
variant  SgB

Sisson
ShB, ShC2
ShD2.

SnA, SnB_. ___

__| Severe

Very severe
steep slopes.

very

high water
table; subject to
flooding

Severe  high water
table; subject to
flooding; poor
trafficability; sod
casily damaged
when wet.

Severe  droughty:
difficult to main-
tain good sod;
crodible; exten-
sive leveling will
expose sandy
substratum.

Severe  droughty;
difficult to main-
tain good sod;
erodible;
extensive leveling
exposes sandy
substratum

Severe  seasonal
high water table;
compacts easily
when wet; exten-
sive leveling
exposes shale
bedrock in
places.

Shght where slopes
arc 0 to 2 per-
cent, moderate
where slopes are
2 to 6 percent,
severe on steeper
soils.

Moderate where
slopes are 0 to 6
percent; severe on
steeper soils,
compacts easily,
muddy when wet,
erodible.

Very scvere.

Severe

Severe-

Very severe

Moderate-

very
steep slopes

high water
table; subject to
flooding

high water
table; subject to
flooding and
ponding for

short periods.

Moderate where

slopes are 2 to 6
percent; severe
on steeper soils,
droughty; diffi-
cult to maintain
good sod; erodible.

sea-
sonal high water
table; water
ponds for short
periods in some
low areas

Slight where slopes

are 0 to 6 per-
cent, moderate
where slopes are
6 to 12 percent;
severe on steeper
sous, erodible.

Shght where slopes

are 0 to 6 per-
cent, moderate
where slopes are 6
to 12 percent,
severe on steeper
solls, erodible.

Severe*

Severe

Severe-

Moderate

very steep
slopes; difficult
to maintain;
muddy and
slippery when
wet.

high water
table; muddy and
shippery when
wet

high water
table; wet for
long periods;
poor trafficability
when wet.

Severe__ .__________

Moderate where

slopes are 2 to 12
percent; severe
on steeper soils;
erodible; poor
stability on
slopes; difficult
to maintain.

wet for
moderate periods;
muddy and
slippery when
wet; erodible.

Slhight where slopes

are 2 to 12 per-
cent; moderate
where slopes are
12 to 20 percent,
severc on steeper
souls.

Moderate where

slopes are 0 to 12
percent, severe on
steeper soils,
muddy and shp-
pery when wet,
erodible and poor
stability.

Very severe:

Severe

Severe*

Moderate-

very
steep slopes;
difficult to
maintain turf.

high water
table; turf casily
damaged when
wet

high water
table; wet and
soft for long
periods; poor
trafficability;

turf easily dam-
aged when wet

Moderate where

slopes are 0 to 6
percent; severe
on steeper soils;
erodible;
droughty; diffi-
cult to main-
tain a good turf

Moderate where

slopes are 0 to 6
percent; severe
on steeper soils;
erodible;
droughty; diffi-
cult to main-
tain a good turf.

sea-
sonal high water
table; slow
permeability;
sites remain wet
and soft for
moderate periods;
turf easily dam-
aged when wet.

Slight where slopes

are 0 to 6 per-
cent; moderate
where slopes are
6 to 12 percent,
severe on steeper
soils, erodible.

Slight where slopes

are 0 to 6 per-
cent, moderate
where slopes are 6
to 12 percent;
severe on steeper
soils, erodible.

Very severe
steep slopes

very

Severe: high water
table; subject to
flooding.

Severe: sites remain
wet for long
periods.

Moderate where
slopes are 2 to 6
percent; severe
on steeper soils;
erodible;
droughty; ade-
quate vegetative
cover hard to
maintain

Moderate where
slopes are 2 to 6
percent; severe
on steeper soils;
erodible;
droughty; ade-
quate vegetable
cover hard to
maintain.

Moderate. sites
remain wet for
moderate periods

Shight where slopes
arc 0 to 6 per-
cent; moderate
where slopes are
6 to 12 percent;
severe on steeper
soils.

Moderate where
slopes are 0 to 12
percent, severe on
steeper soils;
erodible.
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TaBLE 7.—Estimated degree and kind of soil limitations to recreational uses—Continued

Soil and Intensive play areas Extensive Hiking trails Golf course Campsites
mapping symbols recreational areas farrways
Solona: SoA, SpA_| Moderate: sea- Moderate: sea- Moderate wet for | Moderate sea- Moderate sites

Stony and rocky
land: Sr.

Summerville
SuB, SuD2.

Summerville, clayey
subsoll varant
SvB

Tedrow- TeA__._.

Wauseon

*Waymor
WmB__.________

Wo A, WoB,
WoC2,
WoD2, WsC,
WsE
For Casco

and Sisson
parts of
mapping
units WsC
and WsE
see respec-
tive series.
Yahara YaA,
YhA

sonal high water
table, sod easily
damaged when
wet; stony or
cobbly in places.

Very severe rocks
cover more than
90 percent of
surface.

Severe- leveling
exposes bedrock
1 places.

Severe bedrock
restricts devel-
opment.

Moderate sea-
sonal high water
table, erodible,
sod easily dam-
aged when wet.

Severe: high water
table; poor traffic-
ability; sod easily
damaged when
wet

Moderate where
slopes are 2 to 6
percent

Moderate where
slopes are 0 to 6
percent; severe on
steeper soils;
compacts easily;
muddy and
shppery when
wet; crodible;
stony 1 places

Moderate  seasonal
high water table;
sod easily dam-
aged when wet

sonal high water
table, water
ponds for short
periods 1n some
low areas.

Very severe: rocks
cover more than
90 percent of
surface.

Slight where slopes
are 2 to 6 per-
cent; moderate
where slopes are
6 to 12 percent;
severe on steeper
soils; erodible,
stony or rocky
n places.

Shght  erodible,
stony or rocky in
places.

Moderate: sea-
sonal high water
table, water
ponds for short
periods in some
low areas.

Severe high water
table; water ponds
for short periods
in places

Shight where slopes
are 2 to 6 per-
cent; erodible on
slopes; stony in
places

Shght where slopes
are 0 to 6 per-
cent; moderate
where slopes are
6 to 12 percent;
severe on steeper
soils; erodible;
stony in places

Moderate  seasonal
high water table,
water ponds for
short periods 1in
some low areas

moderate periods

Very severe rocks
cover more than
90 percent of
surface.

Slight  erodible:
stony or rocky in
places.

Shlight  erodible,
stony or rocky 1n
places, shppery
and muddy when
wet.

Moderate® wet
for moderate
periods,
erodible.

Severe  high water
table; wet for
long periods

Moderate where
slopes are 0 to 12
percent, severe on
steeper soils;
muddy and
slippery when
wet; erodible

Moderate  wet for
moderate periods;
erodible and poor
stability; difficult
to maintain.

sonal high water
table; sites re-
main wet and soft
for moderate
periods, turf
easily damaged
when wet; stony
in places.

Very severe* rocks
cover more than
90 percent of
surface.

Moderate thin
over bedrock;
erodible, stonv
or rocky in places.

Moderate: thin
over bedrock,
erodible; stony or
rocky 1n places.

Moderate sea-
sonal high water
table; sites re-
main wet for
moderate periods,
erodible.

Severe  high water
table; sites re-
main wet for long
periods

Slight where slopes
are 0 to 6 per-
cent; moderate
where slopes are
6 to 12 percent,
severe on steeper
soils; erodible;
stony 1n places

Moderate secasonal
high water table;
sites remain wet
and soft for
moderate periods;
turf easily dam-
aged when wet.

remain wet and

soft for moderate
periods; stony or
cobbly in places.

Very severe* rocks
cover more than
90 percent of
surface.

Slight where slopes
are 2 to 6 per-
cent; moderate
where slopes are
6 to 12 percent;
severe on steeper
soils, erodible,
stony or rocky in
places.

Moderate erodible;
stony or rocky in
places.

Moderate- sites
remain wet for
moderate periods;
erodible.

Severe sites
remain wet for
long periods.

Slight

Moderate where
slopes are 0 to 12
percent; severe on
steeper soils; sites
remain wet and
soft for short
periods; erodible;
stony 1n places

Moderate  sites
remain wet and
soft for moderate
periods; erodible.




BROWN COUNTY, WISCONSIN 79

Engineering Uses of the Soils*

This section is useful to those who need information
about soils used as structural material or as foundation
upon which structures are built. Among those who can
benefit from this section are planning commissions, town
and city managers, land developers, engineers, contrac-
tors, and farmers.

Among properties of soils highly important in engi-
neering are permeability, strength, compaction char-
acteristics, drainage, shrink-swell potential, grain size,
plasticity, and reaction. Also important are slopes and
depth to the water table and to bedrock. These proper-
ties, in various degrees and combinations, affect construc-
tion and maintenance of roads, airports, pipelines,
foundations for small buildings, 1rrigation systems,
ponds and small dams, and systems for disposal of sew-
age and refuse.

Information in this section of the soil survey can be
helpful to those who—

1. Select potential residential, industrial, commer-
clal, and recreational areas.

2. Evaluate alternate routes for roads, highways,
pipelines, and underground cables.

8. Seek sources of gravel, sand, or clay.

4. Plan farm drainage systems, irrigation systems,
ponds, terraces, and other structures for control-
ling water and conserving soils.

5. Correlate performance of structures already built
with properties of the kinds of soil on which
they are built, for the purpose of predicting per-
formance of structures on the same or on similar
kinds of soil in other locations.

6. Predict the trafficability of soils for cross-
country movement of vehicle and construction
equipment.

7. Develop preliminary estimates pertinent to con-
struction in a particular area.

Most of the information in this section is presented in
tables 8, 9, 10, and 11, which show results of engineering
laboratory tests on soil samples, several estimated soil
properties significant to engineering, and interpretations
for various engineering uses. This information, along
with the soil map and other parts of this publication,
can be used to make interpretations in addition to those
given in tables 10 and 11. Tt also can be used to make
other useful maps.

The engincering interpretations reported here do not
eliminate the need for sampling and testing at the site
of specific engineering works involving heavy loads and
m places where the excavations are deeper than the
depths of layers here reported. Estimates generally are
made to a depth of about 5 feet and interpretations do
not apply to greater depths. Also, engineers should not
apply specific values to the estimates for bearing capacity
and traffic-supporting capacity given in this survey. In-
vestigation of each site 1s needed because many delime-
ated areas of a given soil mapping unit may contain
small areas of other kinds of soil that have strongly

¢ By EMERON P. CHRISTENSEN, civil engineer, Soil Conservation
Service.

contrasting properties and different suitabilities or limi-
tations for soil engineering. Even in these situations,
however, the soil map is useful in planning more de-
tailed field investigations and for indicating the kinds
of problems that may be expected.

Some of the terms used n this survey have special
meaning to soil scientists but are not known to all engi-
neers. Many of the terms commonly used in soil science
are defined in the Glossary at the back of this survey.

Engineering classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified system
(9), used by SCS engineers, the Department of Defense,
and others, and the AASHO system (7), adopted by the
American Association of State Highway Officials.

In the Unified system, soils are classified according to
particle-size distribution, plasticity, liquid limit, and
organic-matter content. Soils are grouped in 15 classes.
There are 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 M1, CL, OL, MH, CH,
and OH; and one class of highly organic soils, identified
as Pt. Soils on the borderline between two classes are
%esignated by symbols for both classes; for example, ML~

L.

The AASHO system is used to classify soils according
to those properties that affect use in highway construc-
tion and maintenance. In this system, a soil is placed in
one of seven basic groups ranging from A-1 through AT
on the basis of grain-size distribution, liquid limit, and
plasticity index. In group A-1 are gravelly soils of high
bearing strength, or the best soils for subgrade (founda-
tion). At the other extreme, in groun A-7, are clay soils
that have Jow strength when wet and *hat are the poorest
soils for subgrade. Where laborator—~ data are available
to justify a further breakdown, the ‘-1, A-2, and A-7
groups are divided as follows: A- -a, A-1-b, A-2-1,
A-2-5, A-2-6, A-2-7, A-T-5, and / 7-6. As additional
refinement, the engineering value oi 1 soil material can
be indicated by a group index number. Group indexes
range from 0 for the best material to 20 or more for the
poorest. The AASIO classification for tested soils, with
group index numbers in parentheses, is shown in table 8;
the estimated classification, without group index numbers,
is given in table 9 for all soils mapped in the survey area.

Engineering test data

To help evaluate the soils for engineering purposes, soil
samples from major horizons of some representative pro-
files were tested. Table 8 contains the engineering test
data for several of the common soils in Brown County.
Asndicated in the table, tests were made by several agen-
c1es concerned with soil data.

The tests to show liquid limit and plastic limit measure
the effect of water on the consistence of the soil material.
As the moisture content of a clayey soil increases from a
very dry state, the material changes from a semisolid to a
plastic state. As the moisture content 1s further increased,
the material changes from a plastic to a liquid state. The
plastic limit is the moisture content at which the soil
material passes from a semisolid to a plastic state. The
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Liquid limst is the moisture content at which the material
passes from a plastic to a liquid state. The plasticity index
1s the numerical difference between the liquid limit and
the plastic limit. It indicates the range of moisture con-
tent within which a soil material is in a plastic condition.

The table also gives optimum moisture and maximum
dry density values for most of the tested soils. If soil
material is compacted at successively higher moisture con-
tents, assuming that the compactive effort remains con-
stant, the density of the compacted material will increase
until the optimum moisture content is reached. After that
the density decreases with increase in moisture content.
The highest dry density obtained in the compaction test
is termed maximwmn dry density. Moisture-densitv data
are important in earthwork, for, as a general rule, highest
stability is obtained if the so1l 1s compacted to maximum
dry density when at optimum moisture content.

Engineering properties of soils

(lassification of the soils and properties significant to
engineering are given in table 9. The information is based

SOIL SURVEY

on test data in table 8 and on tests on similar soils in other
counties. If no test results were available, estimates were
made by comparison with soils of like material previously
tested and by making observations and determinations in
the field.

The estimates in table 9 are for soils as they occur in
their natural state and not for disturbed areas that have
been altered by cut and fill operations. The soil names
are listed alphabetically. Other information about the
properties of the soils can be obtained by referring to the
section “Deseriptions of the Soils.”

Under the heading “Classification,” the respective
USDA. Unified, and AASHO classifications are given.
The estimated percentage of material passing through the
various sieves for each of the major soil horizons has
been rounded off to the nearest 5 percent. The range of
values is generally within 5 percent of the value given.

In the column showing permeability, the rate at which
water moves through a saturated soil horizon 1s estimated.
The ratings are given in inches per hour. Texture, struc-
ture, and consistence of the soil are the principal factors

TaBLE 8. —Engineering

[Except as indicated, tests were performed by State Highway Commission of Wisconsin in cooperation with the U S. Department of

(1). Dashes 1n columns mean information

Moisture density data !
Depth
Soil name and location of sample Parent material from
surface Maximum Optimum
dry density moisture
Briggsville silt loam n Lbs jeu ft Pet
NENWLf sec 19, T. 24 N.,, R 20 E. (modal)____| Silt and clay lake sediment. 13-22 97. 2 24. 2
26-42 106. 2 19.8
Kewaunee silt loam
SENWI{ sec. 22, T 23 N., R. 21 E (slightly | Clayey drift 11-20 ||
coarser texture than modal). 48-54 | |eeeee
Kewaunee silt loam: ¢
SWifsec. 21, T 22 N, R 21 E. (modal)..._______ Clayey drift. 48-54 | o |em
Kolberg silt loam 35
NEWMSEY sec 7, T 24 N, R 22 E (modal)_____. Clayey dnft over bedrock. 16-23 | el
830-33 ||
Onaway loam
SWI{NW14 sec. 3, T 24 N, R 19 E. (modal)______ Loamy drift. 14-18 111. 2 15. 0
23-48 133. 1 8.3
Oshkosh siity eclay loam ¢
SW1lg4 sec 33, T 23 N, R. 20 E (modal) ______.___ Clayey lake sediment 48-54 | |ememeo o
Poygan silty clay loam
NWI{NWif sec. 20, T. 21 N, R. 20 E (modal)____| Clayey lake sediment. 12-17 97. 1 24.8
24-45 98 1 24. 1
Waymor silt leam
SWI{SWI sec. 17, T. 24 N., R 20 E (modal)_____ Loamy drift 19-25 102. 7 21. 4
28-48 118. 9 13.0

1 Based on AASHO Designation T99-57, Method A (7).

¢ According to AASHO Designation T88-57 (1) Results obtained by this procedure may differ somewhat from results that would have
been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine matenal is analyzed
by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including that coarser than
2 millimeters 1n diameter In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the material coarser

than 2 millimeters 1n diameter 1s excluded from calculations of grain-size fractions. The mechanical analyses used in this table are not
suitable for naming textural classes of soils.
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that affect soil permeability. The permability rate of a soil
is generally determined by the least permeable layer in
the soil.

Permeability classes by inches per hour are as follows:
Very slow, less than 0.06 of an inch per hour; slow, 0.06
to 0.20 inch per hour; moderately slow, 0.20 to 0.63 inch
per hour; moderate, 0.63 to 2.0 meches per hour; moder-
ately rapid, 2.0 to 6.3 inches per hour; and rapid, more
than 6.3 mches per hour.

The estimated available water capacity in inches per
inch of so1l is given for the major soil horizons. Available
water capacity refers to the amount of water that can be
stored 1 the soil for plant use.

The column showing reaction indicates the estimated
acidity or alkalinity of the soils expressed in terms of pH.
A neutral soi1l has a pH of 7. A pH value lower than 7
indicates acidity, and a pH value higher than 7 indicates
alkalinity. A knowledge of the pH of soil horizons can be
used to indicate the need for liming and for determining
the hazard of corrosion for metal conduits and the risk
of deterioration for concrete tile.

test data

Shrink-swell potential refers to the change in volume of
the soil material that results from a change in moisture
content. It is based on volume-change tests or on observ-
ance of other physical properties of the soils. The amount
and kind of clay and the content of organic matter in the
soils affect shrink-swell behavior. Soils in shich illite
clays are dominant, for example, do not have so high a
shrink-swell ratio as soils in which montmorillonite clays
are dominant.

The corrosion potential of soils for underground metal
pipes and conerete conduits is closely related to soil reac-
tion, drainage, and electrical conductivity of the soil solu-
tion. Most conduits are laid in the lower soil or underlying
material. Generally, poor aeration and high pH values,
high electrical conductivity, and high moisture content
are characteristic of soils that are corrosive to metal con-
duits. Soils that have low pH values are the most cor-
rosive for concrete conduits. In both cases corrosion is
more rapid when the moisture content of the-soil is high.
The ratings given are low, medium, and high and are
based on relative corrosiveness.

Commerce, Bureau of Public Roads, in accordance with standard procedures of the American Association of State Highway Officials (AASHO)

was not available or does not applyl

Mechanical analysis 2 Classification
Percentage passing sieve— Percentage smaller than— Liquid Plasticity
limat index
AASHO Unified ?
No. 10 No. 40 No 200 0.05 0.02 0.005 0.002
(2.0 mm ) (0.42 mm.) | (0074 mm ) mm mm. mm mm.

100 100 99 99 0 96 78 55 0 53 7 29 1 | A-7-6(19) CH
100 98 97 97 0 95 65 370 33.1 13 3 | A-6(9) CL
100 97 68 66 0 60 46 350 41 4 25 0 | A-7-6(13) CL
100 96 73 71 0 60 44 30 0 31. 2 16 8 | A-6(11) CL
100 |- oo feeieio oo 86 O (oot 45 5 | e |
100 | e 64.6 |- 35 5 | e e
100 || 46 0 || 8 T || e
97 94 65 61. 0 48 33 26 0 35 4 18 3 | A-6(9) CL
87 81 40 37.0 26 16 10 0 15 8 2 0| A-4(1) SM
100 || 98 0 | oo 66 0 || e
100 100 99 97 0 92 73 58 0 56. 8 33 4 | A-7-6(19) CH
100 100 99 99 0 97 86 71 0 45 5 26 3 | A-7-6(16) (0254
100 98 87 85 0 77 49 35.0 42 4 21 5 | A-7-6(13) CL
91 87 78 76. 0 64 31 17 0 25 4 81| A-4(8) ML

3 Based on Unified soil classification system (9) SCS and BPR have agreed that a soil having a plasticity index within 2 points of

A-line is to be given a borderline classification.

1 Data from samples collected and analyzed by Soils Department and Soil Survey Division, Wisconsin Geological and Natural History
Survey, Unmversity of Wisconsin Particle-size distribution of <2 millimeter fraction by Paul Day hydrometer method
5 Data from soil analysis (1969) by Soil Survey Laboratory, Soil Conservation Service, Lancoln, Nebr. Particle-size distribution analysis

by pipette method
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TABLE 9.—Estimated soil properties

[ Not included in this table, because their properties are too variable to estimate, are the land types Alluvial land, (Au); Alluvial land, wet,
Stony and rocky land, (Sr). An asterisk in the first column indicates that at least one mapping unit in this series is made up of two
follow carefully the instructions for referring to other series that appear in the first column of this table. The symbol > means greater

Depth to— Classification
Depth
Soil serzes and map symbols from
Bedrock Water surface USDA texture Unified AASHO
table
In Ft In
Allendale AdA, AeA______ ___________ 60 2 1-3 0-8 Loamy finesand_ _________ SM A-2
826 | Finesand.. _______________ SP-SM A-3
26-60 | Silty elay____ .. ____._____ CH A-7
Angelica” Ax_______ . _________ 60+ 0-1 0-8 Silt loam .. _____________ ML A4
8-27 | Loam ____________________ CL A-6
27-60 | Loam_______ . ___________ ML A4
Bellevue: Be_ . _________ 60 - 3-53 0-18 | Silt loam_____ . __________ MLor CL | A-4
1846 | Loam____________________ ML or CL A-4
46-60 | Silty clay loam____________ CL A-7
Bellevue, mottled subsoil variant Bd___ 60-+ 1-3 0-12 | Silty clay loam____________ CL A-7
12-27 | Silty clay loam____.___._____ CH A-7
27-60 | Silty clay loam______._____ CH A-7
Bonduel: BnA_____ . ____________ 20-40 1-3 0-16 | Loam__ .. ________________ ML A-4
16-24 | Sandy clay loam__________ SC A-6
24-30 | Loam .. _____.____________ ML A-4
30-60 | Bedrock.
Boyer BrB, BrC2, BrD2, BrE__._______ 60+ 54 0-18 | Loamyv finesand_____._____ SM A-2
18-35 | Finesandy loam__________ SM A4
35-60 | Fine to medium sand______ SP-SM A-3
Briggsville. BtB______________________ 60+ 5+ 0-7 | Siltloam_________________ CLor ML | A4
7-26 | Silty elay__ - ____________ CH A-7
26-60 | Silty clay loam.___________ CL A-6 or A-7
Carbondale: Ca___.___ ______ . ________ 604 0-1 0-32 | Muek_________ . __._______ Pt | ____
32-45 | Mucky peat__..___________ Pt
45-60 | Muek_____________.___..__ Pt |
*Casco CcB, CcC2,CdE2_____ ... ____ 60+ 5 0-9 Loam..__________________ ML A-4
For Rodman part of CdE2, see Rod- 9-19 | Sandy clav loam_____._____ SC A-6
man series 19-60 | Sand and gravel___________ GP-GM A-1
Cathro- Cmo. e o 60+ 0-1 0-14 | Muek__ . ________________ Pt L __
14-26 | Mucky peat. . ____________ Pt |
26-60 | Loam____ . ______________ ML A-4
Dresden: DdA,DrA___________ . ..___ 60+ 54 0-14 | Siltloam ______.____ . _.._ CL or ML A-4
14-28 | Sandy clay loam__________ SC A6
28-60 | Sand and gravel___________ GP-GM A-1
Dresden, mottled subsoil variant DeA, 60+ 1-3 0-9 Silt loam ___ ______________ CL or ML A4
DsA. 9-31 | Sandy clay loam__________ SC A-6
31-60 | Sand and gravel_____.______ GP-GM A-1
Fabwus  Faceo oo 60 1-3 0-7 Sitt loam _ ________________ CL or ML A-4
7-18 | Sandy clay loam__________ SC A-6
18-60 | Sand and gravel___________ GM-GW A-1
Hochheim HoB, HoC2________________ 60+ 5+ 0-7 Loam____________________ CL or ML A-4
7-19 | Sandy clay loam__.___._____ SC A-6
19-60 | Sandy loam.____._.________ SM A-2
Keowns: Keooo oo . 60+ 0-1 0-6 Silt loam - _ - _____ ML A4
6-21 | Siltloam__.____._ _________ ML A4
21-60 | Stratified silt and fine sand__| ML A-4

See footnotes at end of table,
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significant to engineering

(Aw); Borrow pits, (Bp); Dumps, (Du); Fill land, (Fd); Gravel pits, (Gp), Marsh, (Mr); Quarries, (Qu); Rough broken land, (Ro); and
or more kinds of soil. The soils 1n such mapping units may have different properties and limitations, and for this reason it 1s necessary to
than and the symbol < means less than]

Percentage passing sieve— Corrosion potential for
Available Shrink-swell condults !
Permeability | water capacity | Reaction potential
No. 4 No. 10 No 200
(4.7 mm.) (2.0 mm.) (0.07 mm.) Metal Concrete
In [hr In fin of sol pH

100 95-100 20-30 6. 3-20. 0 0 08-0. 1 6. 0-7.0 | Low
100 95-100 5-10 6. 3-20. 0 0 06-0 08 6.0-7.0 | Low______.__ Low.______.. Low.
100 95~100 90-95 0. 06-0. 2 0 14-0. 18 7.0-8.0 | High_________ Moderate_____ Low.

90-100 80-90 70-90 0.63-2.0 0. 18-0 22 6 0-7.3 | Low

90-100 80-95 60-75 0 63-2.0 0 16-0. 20 6.0-7.3 | Moderate_____ Low_ oo o Low.

80-90 75-85 55-75 063-2 0 0. 16-0. 20 3) Low_ .. _.____ Low__...____ Low.

_____________ 95-100 70-90 0 63-2 0 0 18-0 22 7.4-7 8 | Low

_____________ 95-100 60-75 0 63-2 0 0.16-0 20 7.4-7.8 | Low___._....| Low__.__.__..| Low.

_____________ 95-100 85-95 0. 20-0. 63 0. 16-0. 20 7.4-7.8 | Moderate_____| Low______.___| Low.

_____________ 90-100 85-95 0. 20-0. 63 0 16-0 20 6 6-7.3 | Moderate.

_____________ 90-100 85-95 0. 20-0 63 0.16-0 20 6.6-7.3 | Hagh_.________| High_..______| Low.

_____________ 90-100 85-95 0. 20-0 63 0 16-0. 20 7.0-8.0 | High.________{ Hagh_________! Low.
85-95 80-90 60-75 063-20 0.16-0 20 7.4-7.8 | Low.

85-95 85-95 35-50 0.63-2.0 0. 14-0. 18 6. 5-7.3 | Moderate....__ High_________ Low.
85-95 80-90 60-75 0.63-2.0 0. 16-0. 20 7.4-7.8 | Low.___..____ Hagh . ____ .. Low.
90-100 80-90 20-30 6 3-20.0 0 08-0. 10 5.0-6. 5 | Low

80-90 70-85 40-50 2 0-6.3 0.10-0 14 56-7.0 | Low.__.._._. Low. . _______ Low
90-100 80-90 5-10 6. 3-20. 0 0 05-0. 08 7.4-8.5 | Low_________ Low____.____ Low.

_____________ 95-100 70-90 0. 63-2.0 0.18-0 22 5.6-6 5 | Low.

_____________ 95-100 85-95 0. 20-0. 63 0. 14-0 18 5.0-6.5 | High.__._____| Moderate...._| Low.

_____________ 95-100 85-95 0. 20-0. 63 0. 16-0. 20 7.4-8.5 | Moderate...__| Moderate..___| Low.

_____________________________________ 2.0-6. 3 0. 25-0. 35 5 5-7.5 | oo _._....| High_________| Low.

_____________________________________ 2 0-6.3 0. 25-0 35 5.5-7.5 | ooy Hagh.._______| Low

_____________________________________ 2 0-6. 3 0. 25-0. 35 5.6-7.5 | oo ..y High_________| Low.
90-100 80-90 60-75 0.63-2.0 0. 16-0. 20 6 6-7.8 | Low.

90-100 85-95 35-50 0 63-2.0 0. 14-0. 18 6. 6-7.8 | Moderate_____ Low_________ Low.
30-40 25-35 5-10 6 3-20-+ 0 02-0. 04 7.4-8.5 | Low_ __.__._. Low______... Low.

_____________________________________ 2.0-6. 3 0. 25-0. 35 6 1-7.8 |_____.__._.____| Moderate_.___.| Low

_____________________________________ 2. 0-6. 3 0.25-0 35 6.1-7 8 |__________..___| Moderate_...._| Low.
90--100 80-90 60-75 0.63-2. 0 0. 16-0 20 6.1-7.3 | Low____._._.__ Moderate.___._ Low.
95-100 90-100 70-90 0.63-2 0 0.18-0 22 7.4-7.8 | Low.

95-100 90-100 35-55 0.63-2.0 0. 14-0. 18 7.4-7.8 | Moderate_..__ Low_____.____ Low.
40-50 30-40 5-10 6. 3-20-+ 0 02-0. 04 7.4-8.4 | Low.________ Low_________ Low.
95-100 90-100 70-90 0 63-2.0 0. 18-0. 22 7.4-7 8 | Low.

95-100 90-100 35-55 0.63-2. 0 0. 14-0. 18 7 4-7.8 | Moderate.____ Moderate_____ Low.
40-50 30-40 5-10 6. 3-20+ 0. 02-0. 04 7.4-8.4 | Low____.._.__ Moderate..___ Low.

_____________ 95-100 70-90 0 63-2 0 Q0 18-0 22 7.4-7.8 | Low.

_____________ 95-100 35-50 06320 0. 14-0. 18 7.4-7.8 | Moderate_____{ Moderate_____| Low.
40-50 20-30 5-10 6 3-20+ 0. 02-0 04 7.4-8 4 | Low_________ High_________ Low.
90-100 85-95 60-75 0 63-2 0 0 16-0. 20 7.4-7 8 | Low.

90-100 85-95 35-50 0 63-2.0 0.14-0 18 7.4-7.8 | Moderate_.___ Moderate..___ Low
80-90 70-80 25-35 2.0-6 3 0 08-0.12 7.9-84 | Low.___.____ Moderate_____ Low.

_____________ 95-100 70-90 0 63-2.0 0. 18-0 22 7.4-7 8 | Low

_____________ 95-100 70-90 063-20 0. 18-0. 22 7484 | Low.___.____| High___._____| Low

_____________ 95-100 75-85 0.63-2 0 0. 06-0. 12 7.4-8.4 | Low.________i High.________{ Low.
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TaBLE 9.—Estimated soil properties
Depth to— Classification
Depth
Soil series and map symbols from AASHO
Bedrock Water surface USDA texture Unified
table
In Ft In
*Kewaunee KfB, KfC2, KgB, KhB, 60+ 5+ 0-8 Silt loam_ ________________ CL or ML A-4
KhB2, KhC2, KhD2, KhE2, KkC3, 8-27 | Siltyelay. .. __.__________ CH A-7
KkD3, KkE3, KiB, KIB2, KmE2 27-60 | Clay loam________________ CL A-7
For properties of Manawa soil in
mapping units KiB and KIB2,
and for properties of Sisson so1l 1
mapping unit KmE2, see respec-
tive series.
Kibbie KnA_ o ___.___ 60-- 21-3 0-10 | Silt loam_________________ CL or ML A4
10-26 | Silty clay toam____________ CL A-7
26-60 | Stratified silt and fine sand_| ML A4
Kolberg KoB, KoC2_____ . _________ 20-40 5+ 0-16 | Silt loam_________________ ML A4
16-30 | Silty clay loam____________ CH A-7
30-33 | Loam_...______._________ ML A-6
33-60 | Bedrock.
Lamartine. LaA_._ . ___ . ____.____ 60+ 21-3 0-22 | Seltloam_________________ CLor ML | A4
22-38 | Silty clay loam____________ CL A-6
3860 | Loam____________________ ML A-4
Manawa MaA, McA_________________ 60+ 21-3 0-8 Silty clay loam____________ CL A-6
8-30 | Silty elay__.______________ CcH A-T7
30~60 | Heavy clay loam__.________ CL A-6
Manistee MeB, MeC2, MfB__________._ 60+ 54+ 0-11 | Loamy fine sand__________ SM A-2
11-27 | Fine and medium sand.____ SP-SM A-3
27-60 | Sty clay_ - __.__________ CcH A-7
Markey. Mk._ . _________._ 604- 0-1 0-35 1! Muek__._________________ Pt
35-60 | Sand_____________________ SP-SM A-3
Menominee MsB__._________________. 60+ 54 0-22 | Loamy finesand__________ SM A-2
22-35 | Loam___________________. CL A-4
35-60 | Sandy loam____.__________ SM A-2
Namur NaB, NaD___________._______ 0-12 54+ 0-6 Silt loam _ - _________..__ ML A-4
6-60 | Bedrock.
Namur, wet variant. Ne_______________ 0-12 0-1 0-8 Silt loam_ __ . ___________ ML A4
8-10 | Fine sandy loam__________ SM A-4
10-60 | Bedrock.
Ogden Od._ . _._____ 604 0-1 0-17 | Muckoo ... ___________ Pt |
17-32 | Mucky peat.__________.___ Pt ____
32-60 | Silty elay._.__________.___ CH A-7
*#*Onaway OeB,0eC2,0hA, OhB,OhD2, 60+ 5+ 0-13 | Fine sandy loam__________ SM A-2
olB 13-27 | Clay loam_________._______ CL A-6
For properties of Solona soil in map- 27-60 | Sandy loam_____..____.____ SM A-2 or A4
pmg umt OIB, refer to Solona
series.
Oshkosh  OmA,OmB,OnA,OnB, OnC2, 60+ 3-5 0-7 Silt loam_ - ______________ ML or CL A—4 or A-6
OnD2, OnE2, OoB, OsA, OsB
7-29 | Silty elay_ . ___________ CH A-7
29-60 | Silty clay__._____________ CH A-T
Pella Pe_ . ____ . __.__ 60+ 0-1 0-19 | Silt loam_________________ ML or CL | A-4
19-38 | Sulty elay loam________.____ CL A-6
3860 | Loam_______________._.___ ML A-4
Poygan: Po__________________________ 60+ 0-1 0-7 Silty clay loam.-..._.______ CL A-6
7-24 | Clay. . __._. CH A-7
24-60 ' Clay___________________._. CH A-T7

See footnotes at end of table.
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Percentage passing sieve—

Corrosion potential for

Available Shrink-swell conduits !
Permeability | water capacity | Reaction potential
No. 4 No. 10 No. 200
(4.7 mm.) (2.0 mm ) (0.07 mm ) Metal Concrete
In (hr In fin of soil pH

_____________ 90-100 70-90 063-20 0 18-0 22 6 1-7 3 | Low.

_____________ 90-100 90-95 0 06-0 2 0 14-0 18 6 1-7 8 | High_..______| Moderate...._.| Low.
90-100 85-95 70-80 0 20-0 63 0 16-0 20 7 4-8.4 | Moderate.____ Moderate_.___ Low.

_____________ 90-100 70-90 0 63-2 0 0 18-0 22 6.6-7.3 | Low.

_____________ 90-100 85-95 0 63-2 0 0 16-0 20 6 6-7.8 | Moderate_____{ Hagh_________| Low.

____________ 90-100 75-85 0. 20-0. 63 0 06-0 12 7.4-8.4 | Low__.._____| Hagh.._.______| Low.

_____________ 90-100 70-90 0 63-2 0 0 18-0 22 6 6-7 3 | Low.

_____________ 90-100 85-95 0 20-0. 63 0 16-0 20 6 6-7 3 | Moderate_____| Moderate_____| Low.

_____________ 80-90 60-75 0 63-2.0 0 16-0 20 7 4-7.8 | Low._________| Moderate_____| Low.

_____________ 90-100 70-90 063-2 0 0. 18-0 22 7.4-7.8 | Low.

_____________ 90-100 85-95 0 63-2 0 0. 16-0 20 7 4-7.8 | Moderate..___) Hagh_.__.____| Low.
90-100 80-90 60-75 0 20-0 63 0 16-0 20 7 9-84 | Low________._ High . ___ Low.
90100 90-100 85-95 0 20-0 63 0 16-0 20 6 6-7 8 | Moderate.

90-100 90-100 90-95 0 06-0 2 0.14-0 18 6 6-7 8 igh. .______ High___ ... Low.
85-95 85-90 70-80 0 06-0 2 0 16-0 20 7 4-8 4 | Moderate_____| High_________ Low.

_____________ 80-90 20-30 6 3-20 0 0 08-0 10 6 1-6.5 | Low

_____________ 90~-100 5-10 6 3-20 0 0 05-0 08 6 1-7.3 | Low_________| Moderate_____| Low.

_____________ 90-100 80-95 0 06-0 20 0.14-0 18 7 4-8 4 | High_________| Moderate_...._| Low.

_____________________________________ 2 0-6 3 0 25-0 35 7 4-7.8
90-100 70-90 5-10 6 3-20 0 0 05-0 07 7.4-7.8 | Low.________ Moderate__.__ Moderate.

_____________ 90-100 20-30 6.3-20 0 0 08-0 10 6.1-7.3 | Low

_____________ 90-100 60-75 063-20 0. 16-0. 20 6 1-7 3 | Low-__.___.__-| Moderate__.___| Low.

_____________ 90-100 25-35 2 0-6.3 0. 08-0 12 7 4-8 4! Low_________| Moderate..___| Low.
90-100 90-100 70-90 0 63-2 0 0 18-0 22 7.4-8. 4 | Low
90-100 90-100 70-90 0 63-2 0 0 18-0 22 7.4-8.4 | Low
90-100 90-100 35-45 2 0-6 3 0 10-0 14 7.9-8 4 | Low__._____._. High. . _...__ Low.

_____________________________________ 2.0-6 3 0. 25-0 35 6. 6-7 3

_____________________________________ 2 0-6 3 0 25-0 35 6.6-7.3 |._____________| Moderate_...__| Low.

_____________ 90-100 90-95 0 06-0 2 0 14-0.18 7.4-8 4 | Hugh_________| Hhgh...______| Low.
90-100 85-95 25-35 2 0-6 3 0 10-0 14 6 1-7.8 | Low.

90-100 85-95 70-80 0 63-2 0 0 16-0 20 6 6-8 4 | Moderate_____ Moderate__.._ Low.
80-90 85-95 25-40 0 63-2 0 0 16-0 20 7.9-9 0 Low_.._...___ Moderate_.___ Low.
_____________ 95-100 70-90 0 63-2 0 0 21-0 23 6 1-7 3 | Low to
moderate.

_____________ 95-100 90-95 0 06-0 2 0 11-0 13 56-7 3 | Hagh_________| Moderate_____| Low.

_____________ 95-100 90-95 0 06-0.2 0 10-0 12 7 4-8 4 | High.__.______| Moderate..___| Low.
95-100 90-100 70-90 0 63-2 0 0 18-0 22 7 4-8 4 | Low.

_____________ 95-100 85-95 0 20-0 63 0 16-0 20 7 4-8 4 | Moderate_____| High.._.._____}| Low.

_____________ 95-100 60-75 0 63-2 0 0 16-0 20 7 984 Low__-_____.| High.________| Low.

_____________ 90-100 85-95 0 2-0 63 0 16-0 20 6 1-7 3 | Moderate

_____________ 90-100 75-95 <0 086 0 10-0 14 6 6-7 8 | High_________| High_._.______] Low.

_____________ 90-100 75-95 <0 06 0.10-0 14 7 4-8 4 1 High ____..__| High.____.____| Low.
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TasLe 9.—Estimated soil properties

Depth to— Classification
Depth
Soil series and map symbols from
Bedrock Water surface USDA textur: Unified AASHO
table
In Ft In
Rodman. . _______________ 60+ 5+ 0-8 Loam____.____.__________ ML A-4
Mapped only in a complex with Casco 8-60 | Sand, gravel and cobble- GP or GW | A-1
soils. stones
Roscommon Rs______________________ 60+ 0-1 0-3 Loamy fine sand_ . ________ SM A-2
3-60 | Fine and medium sand_____ SP-SM A-3
Rusee Ru._____ . _______ 10-20 0-1 0-3 Sult loam oL __ ML A-4
3-19 | Loam.____________________ ML A-4
19-60 | Bedrock.
Sebewa Sb____ . ______________ 60+ 0-1 0-12 | Saltloam. .. _______ ML A-4
12-29 | Sty elay loam ____ .. ______ CL A-6
29-60 | Sand and gravel .__________ GP-GM A-1
Shawano  SeC, SeD, SfB, SfC__________ 601 54+ 0-10 | Loamy finesand.__________ SM A-2
10-60 | Fine and medium sand.____ SP-SM A-3
Shullsburg, wet variant SgB._.________ 20-40 1-3 0-8 Silt oam . . _______..__ ML A—4 or A6
823 | Siltyelay..__.____________ CH A-7
23-60 | Bedrock.
Sisson ShB, ShC2, ShD2, SnhA, SnB.___ 60+ 54 0-11 | Ssltyloam ________________ ML A-4
11-25 | Silty clay loam.___________ CL A-6
25-60 | Stratified silt and fine sand__| ML A-4
Solona  SoA, SpA__ . __...__ 60+ 1-3 0-15| Loama____________________ ML A4
15-26 | Clay loam________________ CL A-6
26-60 | Loam_ ..o _._____ ML A4
Summerville. SuB, SuD2___ . __.__.______ 10-20 5+ 0-7 Loam__________ . ____.____ ML A-4
7-14 | Loam o _____________ ML A4
14-60 | Bedrock.
Summerville, clayey subsoil variant 10-20 54 0-8 Silt loam - .o ... ML A-4
SvB. 8-18 | Clay loam_____..__________ CL A-6
18-60 | Bedrock.
Tedrow. TeA_________________________ 60+ 1-3 0-7 Loamy finesand_______.___| SM A-2
7-60 | Filnesand__________.__.___. SP-SM A-3
Wauseon Wa________________________ 60+ 0-1 0-13 | Finesandy loam__________ SM A4
13-24 | Loamysand. .. ___________ SM A-2
24-60 | Sty clay loam________.___ CL A-6
*Waymor. WmB, WoA, WoB, WoC2, 60+ 54+ 0-16 | Sult loam_ ________________ ML A-4
WoD2, WsC, WsE 16-34 | Clay loam__.__._ .. ____.___ CL A-6 or A-7
For properties of Casco and Sisson 34-60 | Loam.______.___________. ML A4
soils in mapping units WsC and
WsE, see the Casco and Sisson
series.
Yahara YaA, YhA___________________ 60+ 1-3 0-7 Silt loam ______.__________ ML A-4
7-15 | Fine sandy loam__________ SM A-4
15-60 | Stratified silt and fine sand.| ML A4

1 Corrosion potential is estimated only for the horizons in which conduits are likely to be buried.
2 Perched water table is caused by moderately slowly or slowly permeable substratum.
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Percentage passing sieve-—

Corrosion poteniial for

Available Shrink-swell conduits !
Permeability | water capacity | Reaction potential
No. 4 No. 10 No 200
(4.7 mm.) (2.0 mm ) (0.07 mm.) Metal Concrete
In [hr In fmn of soil pH
70-80 70-80 50-75 063-2 0 0 16-0. 2 7.4-7 8 | Low
40-50 30~40 0-5 >20 0. 02-0. 04 7.4-8. 4 | Low___.__._..__ Low_____.____ Low.
95-100 95-100 15-25 6. 3-20. 0 0. 08-0. 10 6 6-7 3 | Low
95-100 85-95 5-10 6.3-20 0 0 05-0. 08 6.1-7.3 | Low_.___.___ Moderate_____ Low.
90-100 90-100 70-90 0.63-2 0 0 18-0 22 6.6-7 3 | Low.
90-100 90-100 60-75 0 63-2. 0 0. 16-0. 20 6.6-7.8 | Moderate_____ High_ . _______ Low.
90-100 90-100 70-90 0.63-2. 0 0. 18-0. 22 6. 6-7 8 | Low.
90-100 85-95 80-90 0.63-2. 0 0. 16-0. 20 6. 6~7. 8 | Moderate_____ High_________ Low.
35-45 30-40 5-10 6. 3-20. 0 0. 02-0 04 7.4-8 4 OW . e High_ . ______ Low.
_____________ 90-100 20-30 6 3-20. 0 0, 08-0. 10 5.6-7 3 | Low
_____________ 90-100 5-10 6. 3-20. 0 0. 05-0. 08 56-7.3 | Low__._.______| Low__._______{ Low.
_____________ 95-100 70-90 0 63-2 0 0. 18-0. 22 7.4-8 4 | Low.
_____________ 95-100 90-95 0. 06-0. 2 0.14-0 18 7.4-8.4 | High_.________| Moderate_____| Low.
_____________ 95-100 70-90 0.63-2. 0 0. 18-0. 22 6. 6-7. 8 | Low.
_____________ 90-100 85-95 0.63-2. 0 0. 16-0. 20 6. 6-7. 8 | Moderate_.__.| Moderate.____{ Low.
_____________ 95-100 75-85 0.63-2 0 0 06-0. 12 7.4-8 4 OW..___..-__{ Moderate_.____| Low.
90-100 85-95 60-75 0.63-2 0 0. 16-0. 20 7 4-8 4 | Low.
90-100 85-95 70-80 0 63-2 0 0 16-0 20 7.4-8 4 | Moderate_...__ High_ _____.___ Low.
80-90 70-80 60-75 0 63-2.0 0 16-0 20 7.4-8 4 ) Low_________ High_________ Low.
90~-100 85-95 60-75 0. 63-2. 0 0 16-0 20 7.4-7. 8 | Low
90-100 80-90 60-75 0.63-2. 0 0 16-0 20 7.4-7.8 | Low.______._ Moderate_____ Low.
95-100 90-100 70-90 0 63-2.0 0 18-0 22 7 4-7.8 | Low.
95-100 90-100 70-80 0. 20-0. 63 0. 16-0. 20 7.4-8 4 | Moderate__.._ Moderate_.___ Low.
95-100 85-95 20-30 6 3-20 0 0. 08-0. 10 6 1-7.3 | Low
95-100 85-95 5-10 6 3-20.0 0 06-0 08 6.6-7 3 | Low_________ Low___. _____ Low.
90-100 80-90 35-45 2.0-6 3 0 10-0. 14 6. 6-7.3 | Low
90-100 20-90 20-30 6 3-20 0 0 07-0 09 6 6-7.3 | Low____._____ Moderate___._ Low.
90-100 85-95 85-95 0 06-0. 2 0 16-0. 20 6 6-8 4 | Moderate_____ High_ . _____ Low.
95-100 90-100 70-90 0. 63-6. 3 0, 18-0 22 6. 6-7. 8 | Low
_____________ 90-100 70-80 0 63-2. 0 0 16-0 20 7.4-8 4 | Moderate_____| Moderate..___| Low.
85-95 85-95 60-75 0 63-2 0 0. 16-0 20 7.4-8.4 { Low.________ Moderate_____{ Low
____________ 90-100 70-90 0 63-2 0 0. 18-0 22 7 4-7. 8 | Low
_____________ 85-95 35-45 0.63-2 0 0. 10-0 14 7.4-8 4 | Low.________| Moderate.____| Low
_____________ 85-95 75-85 0 63-2 0 0. 06-0 12 7.4-8. 4 | Low_.________| Moderate.____| Low

3 Calcareous
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SOIL SURVEY

TaBLE 10.—Engineering inter pretations

[Not included in this table, because their properties are too variable to estimate and onsite investigation generally is required, are the land
column 1ndicates that at least one mapping umt in this series is made up of two or more kinds of soil. The soils in such mapping units

series that appear in the first column of this table}

Soil series and map
symbols

Suitability as a source of—

Topsoil

Sand and gravel

Road subgrade and
highway fill

Allendale-

Alluvial land.

L g

AW ..
Angelica  Ax_ . _____________
Bellevue Be_._ . ______._.___.

Bellevue, mottled subsoil
variant- Bd.

Bonduel BnA___.____________

BrB, BrC2, BrD2, BrE_

Boyer

Briggsville BtB_.______.______

Poor sandy, droughty,
erodible

Surface layer fair, sandy,
subsoil poor, sandy.

Fair. high water table,
subject to flooding

Surface layer good, subsoil
poor, gravelly, high water
table

Surface layer good, subsoil and
substratum poor; clayey

Surface layer good, thin,
subsoil poor, clayey.

Surface layer good, subsoil
fair, low fertility, gravelly
1n places

Surface layer fair, droughty,
subsoil poor, sand, droughty,
erodible

Surface layer good, subsoil fair,
clayey

Poor poorly graded sand
with fines 1n subsoil, sub-
stratum clayey

Poor poorly graded sand
with fines in subsoil, sub-
stratum clayey

Unsuitable: loamy__.______.__
Unsuitable loamy___._______
Poor- pockets of poorly

graded sand and gravel
occur 1n places in sub-

stratum
Unsuitable clayey _.__.___.__
Unsuitable clayey_.___.__.__
Unsuitable loam materal over
limestone
Good  poorly graded to well-

graded sand containing
pockets of gravel in
substratum.

Unsuitable: clayey___._______

Subsoil good; substratum poor;
high shrink-swell pot ential,
low bearing capacity

Subsoil good; substratum poor;
high shrink-swell potential;
low bearing capacity

Poor: subject to occasional
flooding, frost hazard.

Poor low bearing eapacity
unstable and not accessible
when wet.

Poor. low bearing capacity;
unstable and not accessible
when wet

Fair low bearing capacity,
susceptible to frost heave;
subject to overflow

Subsoll good, substratum fair,
high shrink-swell potential,
low bearing capacity subject
to flooding.

Subsoil fair; moderate stability
and bearing capacity.

Poor. moderate or high shrink-
swell potential, low bearing
capacity and unstable when
wet, high compressibihity and
elasticity.
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Degree and kind of limitations for—

Highway and
street localion

Foundations for
low buildings

Sanitary landfill

Moderate: seasonal
perched water table
1 to 3 feet below sur-
face, low stability

Moderate seasonal
perched water table
at a depth of 1 to 3
feet, low stability.

Severe subject to
occasional flooding,
high frost-heave
potential

Severe  high water
table, hauling and
excavating difficult

Severe less than 1 foot
to permanent or sea-
sonal water table,
hauling and excavating
difficult.

Severe subject to
flooding, susceptible
to frost heave.

Severe. subject to
flooding, moderate
frost heave potential,
highly plastic.

Moderate. seasonal water
table at a depth of 1
to 3 feet; depth to
himestone 1s 2 to 4 feet

Moderate: loose sand
hinders hauling 1n
places, subject to soil
blowing.

Severe: low stability

in fills.

Moderate: high shrink-
swell potential, low
bearing capacity,
seasonal perched
water table.

Moderate high shrink-
swell potential, low
bearing capacity,
seasonal perched
water table.

Severe: moderate
compressibility and
bearing capacity, very
severe for basements,
occasional flooding.

Very severe  frequent
flooding, high water
table, low stability.

Severe  high water
table hinders installa-
tion, very severe for
basements, subject to
wetness, low bearing
capacity.

Severe: moderate
shrink-swell potential,
low bearing capacity,
subject to flooding.

Severe: high shrink-
swell potential, low
bearing capacity,
moderate shear
strength, very severe
for basements, sub-
ject to flooding.

Moderate. high water
table restricts in-
stallation, basement
subject to wetness,
severe where limestone
must be excavated

Shight________________ -

Moderate: low bearing
capacity; moderate
shrink-swell potential;
moderate shear
strength.

Severe clayey sub-
stratum, seasonal
high water table.

Severe clay sub-
stratum, seasonal
high water table

Severe: subject to
flooding.

Very severe  high
water table, frequent
flooding.

Severe. high water
table

Severe® subject to
flooding

Severe: subject to
flooding.

Severe: seasonal high

water table, difficult
to work 1n wet seasons
danger of contaminat-
g ground water.

Severe little ameliora-
tion of leachate.

Moderate: clayey sub-
stratum ponds water,
difficult to work 1n
wet season.

Sewage lagoons

Disposal fields

Moderate seasonal
perched water table.

Moderate. seasonal
perched water table.

Severe: subject to
flooding, moderate
permeability.

Very severe. frequent
flooding.
Very severe: high

water table, moderate
permeability.

Severe: subject to
flooding.

Severe subject to
flooding.

Severe less than 40
inches to limestone
bedrock, seasonal
high water table.

Severe: rapid perme-
ability in substratum

Moderate: moderately
slow permeability.

Severe  seasonal
perched water table.

Severe. seasonal
perched water table.

Verv severe: subject
to flooding.
Very severe  high

water table, frequent

flooding.
Very severe® high
water table

Severe subject to
flooding.

Severe* subject to
flooding.

Severe: seasonal high
water table, danger
of ground water
contamination

Moderate where
slopes are 2 to 12
percent; severe on
steeper soils, danger
of ground water
contamination.

Severe: moderately
slow permeability.
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Soil series and map

Suitability as a source of—

symbols
Topsoil Sand and gravel Road subgrade and
highway fill
Carbondale: Ca_._____.._._.___ Poor: erodible; oxidizes Unsuitable: organic soil_______ Unsuitable: organic soil;
rapidly high compressibility;
unstable.
*Casco: CcB, CcC2, CdE2____. Surface layer good; subsoil Good: poorly graded to well- Subsoil fair; moderate shrink-
For Rodman part of fair; clayey; thin over gravel. graded sand and gravel in swell potential; substratum
CdE2, see Rodman substratum. good.
series
Cathro. Cm._._.______________. Poor: surface layer and sub- Unsuitable: organic soil over Unsuitable: unstable; high
soil are erodible and oxidize loam. compressiblity; very low
rapidly. bearing capacity.
Dresden:
dA_ . R, Surface layer fair; sandy; sub- Good* poorly graded to well- Subsoil fair; moderate shrink-
soil fair; clayey; gravelly graded sand and gravel in swell potential; moderate
1n places. substratum. bearing capacity when wet;
substratum good; highly
stable.
DrA_ . Surface layer good; subsoil Good: poorly graded to well- Subsoil fair; moderate shrink-

DeA__ . __________ R
DsA___ .
Fabws Fa__ . _______.______
Hochhetm HoB, HoC2___ . ___
Keowns Ke____.____________

fair; clayey; gravelly in
places.

Surface layer fair, sub<oil fair,
clayey, thin over sand and
gravel.

Surface layer good; subsoil fair;
clayey, thin over sand and
gravel.

Surface layer good, thin, sub-
soll fair, thin, medium
fertility.

Surface layer good, thin, sub-
so1l fair, clayey, thin, stony
in places

Surface layer good, thin, sub-
soll poor, unstable on slopes,
high water table

graded sand and gravel in
substratum.

Good: poorly graded to well-
graded sand and gravel in
substratum.

Good: poorly graded to well-
graded sand and gravel in
substratum.

Good: substratum is poorly
graded sand and gravel.

Poor. pockets of poorly graded
sand and gravel in substra-
tum 1 places.

Unsuitable_ _ _________________

swell potential; moderate
bearing capacity when wet;
substratum good; highly
stable.

Subsoil fair; moderate shrink-
swell potential and bearing
capacity, substratum good;
highly stable.

Subsoil fair; moderate shrink-
swell potential and bearing
capacity; substratum good;
highly stable.

Subsoil fair; low compressibility;
substratum good, very low
compressibility, poor sta-
bility unless confined; high
bearing capacity.

Subsoil fair, moderate shrink-
swell potential; moderate
bearmg capacity; unstable
when wet, substratum good.

Poor. unstable when wet;
highly susceptible to frost
heave, high water table.
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Degree and kind of limitations for—

Highway and
street location

Foundations for
low buildings

Samtary landfill

Sewage lagoons

Disposal fields

Severe: organic mate-
rial must be removed,
high water table.

Moderate: plastic
subsoil.
Severe  organic soil;

high water table.

Shght on nearly level
soils. Moderate on
steeper soils; subsoil
is plastic.

Slight on nearly level
soils Moderate on
steeper soils; subsoil
is plastic.

Moderate seasonal
water table at a depth
of 1 to 3 feet; mod-
erate frost-heave
potential in subsoil

Moderate seasonal
water table at a depth
of 1 to 3 feet; moderate
frost-heave potential in
subsoil.

Moderate seasonal
water table at a depth
of 1 to 3 feet.

Moderate. plastic sub-
soil
Severe high water

table; frost-heave
hazard; hauling and
excavating difficult.

Very severe: high
compressibility; very
low bearing capacity;
high water table.

Slight:  subject to
liquefaction and
piping when wet.

Severe where foundation
is placed 1n loamy
substratum; very
severe for basements
because of water
table.

Moderate: seasonal
high water table re-
stricts installation;
basements subject to
seasonal wetness

Moderate. seasonal
high water table re-
stricts installation;
basements subject to
seasonal wetness.

Moderate substratum
has high stability and
bearing capacity;
severe for basements;
seasonal high water
table.

Severe. moderate
bearing capacity; sub-
ject to liquefaction
and piping; high
water table; very se-
vere for basements.

Severe- high water
table
Severe: little ameliora-

tion of leachate.

Severe: high water
table
Severe: lttle ameliora-

tion of leachate.

Severe* little ameliora-
tion of leachate.

Severe: little ameliora-
tion of leachate.

Severe little ameliora-
tion of leachate.

Severe. Dittle ameliora~
tion of leachate; sea-
sonal high water
table.

Shght where slopes are 2
to 6 percent; moderate
where slopes are 6 to
12 percent.

Severe: high water

table.

Very severe: high
water table; mod-
erately rapid perme-
ability.

Severe substratum is
rapidly permeable
to very rapidly
permeable.

Very severe: high
water table, moderate
to moderately rapid
permeability.

Severe. substratum
is rapidly permeable
to very rapidly
permeable.

Severe: substratum is
rapidly permeable.

Severe substratum has
rapid permeability.

Severe substratum has
rapid permeability.

Severe: substratum has
rapid permeability;
seasonal high water
table.

Moderate where slopes
are 2 to 6 percent;
severe on steeper soils;
moderately permeable;
stony in places.

Very severe: high
water table; low
stability; moderate
permeability.

Very severe:

high
water table.

Moderate where slopes
are 0 to 12 percent;
severe on steeper
soils; danger of
contaminating
ground water.

Very severe:

high
water table.

Moderate: danger of
contaminating
ground water.

Moderate: danger of
contaminating
ground water.

Severe: seasonal high
water table; danger
of contaminating
ground water.

Severe seasonal high
water table; danger
of contaminating
ground water.

Severe: seasonal high
water table.

Slight where slopes are
2 to 6 percent and
moderate where
slopes are 6 to 12
percent.

Very severe: high

water table.
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Soil series and map

Suitability as a source of—

symbols
Topsoil Sand and gravel Road subgrade and
highway fill

*Kewaunee:

KfB, KfC2_ . __. Surface layer fair; thin, Unsuitable: clayey - -..._..___ Poor. high shrink-swell
subsoil poor; clayey; potential; low bearing
erodible. capacity; unstable when

wet.

KegB_ . Fair subsoil and upper part Fair poorly graded sand; Subsoil poor; substratum
of substratum clayey; includes some fines or good.
lower part of substratum gravel.
gravelly.

KhB, KhB2, KhC2, KhD2, | Surface layer good; thin; sub- Unsuitable: clayey. __________ Poor: high shrink-swell

KhE2, KIB, KIB2, soil poor; clayey; erodible. potential; low bearing

KmE2. capacity; unstable when wet.
For Manawa part of

KiB and KIB2, see

Manawa series. For

Sisson part of

KmE2, see Sisson

series.

KkC3, KkD3, KKkE3_______ Poor clayey_________________ Unsuitable: clayey_._.__.____ Poor: high shrink-swell
potential; low bearing
capacity; unstable when
wet.

Kibbie. KnA________________ Surface layer good, subsoil Poor: poorly graded fine Fair: highly suseceptible to
fair, unstable. sand with silt and clay frost action; moderate

layers 1n substratum. stability; erodible.

Kolberg KoB, KoC2__._._____ Surface layer good; thin, Unsuitable clayey soil over Subsoil fair; moderate shrink-
subsoil fair; clayey, thin limestone bedrock; source of swell potential and bearing
over bedrock. limestone for crushing. capacity. Substratum is

limestone bedrock.

Lamartine: LaA_____________ Surface layer good; subsoil Poor. pockets of poorly Subsoil fair; moderate shrink-
fair; clayey, erodible on graded sand and gravel swell potential and bearing
slopes. oceur in places in substratum. capacity. Substratum fair;

moderately stable.

Manawa.

MaA_ __ o ___. Surface layer fair, sandy; Unsuitable: eclayey._ .. __._____ Poor high shrink-swell
subsoil poor, clayey. potential; low bearing

capacity, unsuitable when
wet.

MeA L. Surface layer good; subsoil Unsuitable. eclayey_._____._.__ Poor: high shrink-swell

poor; clayey.

potential; low bearing
capacity; unsuitable when
wet.
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Highway and
street location

Foundations for
low buildings

Sanitary landfill

Sewage lagoons

Disposal fields

Severe. highly plastic,
cuts and fills have
low stability.

Severe. high shrink-
swell potential in
subsoil.

Severe® highly plastie,
cuts and fills have
low stability

Severe  highly plastic,
cuts and fills have
low stability.

Moderate seasonal
perched water table
at a depth of 1 to 3
feet, high frost-
heave potential.

Severe: hmestone
bedrock 1s at a depth
of 20 to 40 mnches.

Moderate. seasonal
perched water table
at a depth of 1 to 3
feet, moderate frost-
heave potential in
subsoil.

Moderate: seasonal
perched water table
at a depth of 110 3
feet; highly plastic;
moderate frost-heave
potential.

Moderate: seasonal
perched water table
at a depth of 1 to 3
feet, highly plastic;
moderate frost-heave
potential.

Moderate. high shrink-
swell potential; low
bearing capacity and
moderate compressi-
bility

Moderate: moderate
shrink-swell potential,
low bearing capacity
and moderate
compressibility

Moderate. moderate
shrink-swell potential;
low bearing capacity
and moderate
compressibility.

Moderate: moderate
bearmng capacity, sub-
ject to liguefaction
and piping, severe
for basements sub-
ject to seasonal
wetness.

Shght if footings rest
on hmestone bedrock,
severe where bedrock
needs to be excavated.

Moderate: moderate
bearmg capacity, sea-
sonal perched water
table may hinder
mstallation, base-
ments subject to
seasonal wetness.

Moderate: moderate
shrink-swell poten-
tial; low bearing
capacity, basements
subject to seasonal
wetness.

Moderate moderate
shrink-swell poten-
tial, low bearing
capacity; basements
subject to seasonal
wetness.

Moderate where slopes
are 0 to 6 percent;
severe on steeper
soils; some ponding
in pit ecan occur;
muddy and slippery
when wet.

Moderate. permea-
bility of lower sub-
stratum 1s rapid.

Moderate where slopes
are 0 to 6 percent;
severe on steeper
soils, some ponding
in pit can occur;
muddy and slippery
when wet.

Moderate: some
ponding in pit can
occur; muddy and
shppery when wet.

Moderate: seasonal
perched water table,
partial amehoration
of leachate; unstable
when wet.

Severe. bedrock re-
stricts use, danger of
contaminatmg
ground water

Moderate: seasonal
perched water table,
difficult to work in
wet seasons.

Severe: some ponding
may occur, seasonal
perched water table.

Severe: some ponding
may occur, seasonal
high water table.

Slight where slopes are
0 to 2 percent; mod-
erate where slopes
are 2 to 6 percent
and severe on steeper
soils, moderately slow
to slow permeability.

Severe: lower sub-
stratum is rapidly
permeable.

Slight where slopes
are 0 to 2 percent;
moderate where slopes
are 2 to 6 percent
and severe on steeper
soils, moderately slow
to slow permeability.

Severe sloping to
steep soils; moderately
slow permeability.

Moderate: moderately
slow permeability;
low stability;
seasonal perched
water table.

Severe. bedrock re-
stricts use, danger of
contaminating
ground water

Moderate: moderately
slow permeability,
seasonal perched
water table.

Moderate: slow per-
meability; seasonal
perched water table.

Moderate: slow per-
meability; seasonal
perched water table.

Severe: moderately
slow to slow
permeability.

Severe: upper sub-
stratum 1s slowly
permeable.

Severe: moderately
slow to slow
permeability.

Severe: moderately
slow to slow
permeability.

Severe: seasonal
perched water table.

Severe. bedrock re-
stricts use, danger of
contaminating
ground water.

Severe: seasonal
perched water table.

Severe: seasonal
perched water table,
slow permeability.

Severe: seasonal
perched water table;
slow permeabihity.
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Soil series and map

Suitability as a source of—

symbols
Topsoil Sand and gravel Road subgrade and
highway fill
Manistee

MeB, MeC2______________ Surface layer poor; sandy; Poor: poorly graded sand Subsoil good; substratum poor;
lower part of subsoil poor, with fines in subsoil; clayey high shrink-swell potential;
clayey. substratum. low bearing capacity.

MfB . Surface layer poor; sandy; Poor: poorly graded sand Subsoil good; substratum poor;
lower part of subsoil poor, with fines in subsoil; clayey high shrink-swell potential;
clayey. substratum. low bearing capacity.

Markey: Mk________________ Surface layer and subsoil poor, | Fair: poorly graded sand in Unsuitable: unstable; high
erodible, oxidize rapidly. substratum, high water table compressibility ; very low
hinders excavation. bearing capacity.
Marsh  Mroo_ . __.____ Unsuitable ponded most of Unsuitable: no sand and Unsuitable  poorly drained,
the year. gravel present. low stability and bearing
capacity
Menominee: MsB____________ Poor. surface layer sandy, Poor: sand with fines in Good ... ___.
loamy substratum subsoil; loamy substratum
Namur NaB,NaD___________ Good  shallow to bedroek _____ Unsuitable: excellent source Fair- shallow to bedrock . _____
of limestone for crushing.
Namur, wet subsoil variant Poor thin; hugh water table_._| Unsuitable: bedrock__________ Fair:  shallow to bedroek.._____
Ne
Ogden Od___.____._____..___ Poor surface layer and subsoill | Unsuitable organic soil over Unsuitable: unstable, high
are erodible and oxidize clayey substratum. compressibility, low bearing
rapadly. capacity.
*Onaway:
OeB,0eC2. .. _____ Surface layer fair; sandy; Poor: pockets of poorly Subsoil fair; moderate shrink-

OhA, OhB, OhD2,0I1B___..
For Sigson part of OIB,
see Sisson series.

subsoil fair; thin, gravelly
or stony 1n places.

Surface layer good; thin; sub-
soil fair; thin, gravelly or
stony in places.

graded sand and gravel
oceur 1n places 1n
substratum.

Poor. pockets of poorly
graded sand and gravel
oceur 1n places in substratum.

swell potential and bearing
capacity; unstable when wet.

Subsoil fair; moderate shrink-
swell potential and bearing
capacity; unstable when wet.
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Degree and kind of limitations for—

Highway and
street location

Foundations for
low buildings

Sanitary landfill

Sewage lagoons

Disposal fields

Moderate. subject to
soil blowing, sub-
stratum is plastic.

Moderate- subject to
soil blowing, sub-
stratum is plastic.

Severe: organic soil;
high water table.

Very severe: flooded
most of the year.

Moderate. subsoil sub-
ject to soil blowing.

Severe shallow to
bedrock.

Severe- high water
table; bedrock restricts
developments.

Severe: organic soil;
high water table.

Slight on nearly level
soils; moderate on
steeper soils; subsoil is
plastic.

Slight on nearly level
soils, moderate on
steeper soils; subsoil 1s
plastic.

Severe: high shrink-
swell potential, low
bearing capacity.

Severe: high shrink-
swell potential, low
bearing capacity

Severe: high water
table; very severe for
basements.

Very severe: flooded
most of the year.

Slight where footing
rests on bedrock;
severe where bedrock
must be excavated.

Moderate. high water
table, severe for
basements, bedrock
restricts development.

Severe when placed in
substratum, high
shrink-swell potential,
low bearing capacity;
moderate shear
strength; very severe
for basements.

Slight____ .-

Moderate: difficult to
work when wet,
water ponds 1 pits.

Moderate- difficult to
work when wet;
water ponds in pits.

Severe: high water

table.

Very severe: nearly
continuous high
water table.

Severe: bedrock re-
stricts use, danger of
contaminating ground
water.

Very severe: shallow
to bedrock; high
water table.

Very severe: high

water table.

Slight where slopes are 0
to 6 percent; moderate
on steeper soils.

Slight where slopes are 0
to 6 percent; moderate
where slopes are 6 to
12 percent and severe
on steeper soils.

Shght where slopes are
0 to 2 percent; mod-
erate where slopes
are 2 to 6 percent
and severe on steeper
soils; rapidly per-
meable in subsoil.

Slight where slopes are
0 to 2 percent, mod-
erate on steeper soils;
rapidly permeable
subsoil.

Severe: high water
table; rapidly per-
meable.

Very severe: high
water table; generally
flooded.

Moderate: moderate
permeability.

Severe bedrock re-
stricts use; danger of
contaminating ground
water.

Very severe: moder-
ately rapid permea-
bility; shallow to
bedrock; high water
table.

Severe: high water
table, organie soil is
unsuitable.

Moderate where slopes
are 2 to 6 percent;
severe on steeper soils;
substratum has
moderate
permeability.

Moderate where slopes
are 0 to 6 percent,
severe on steeper souls;
substratum has
moderate
permeability.

Severe® lower subsoil
and substratum are
slowly permeable.

Severe. lower subsoil
and substratum are
slowly permeable.

Very severe: high

water table.

Very severe: high
water table, gener-
ally flooded.

Moderate. moderate
permeability.

Severe: bedrock
restricts use; danger
of contaminating
ground water.

Very severe: shallow
to bedrock; high
water table.

Very severe: high

water table.

Slight where slopes are
0 to 6 percent; mod-
erate on steeper soils.

Slight where slopes are
0 to 6 percent; mod-
erate where slopes are
6 to 12 percent and
severe on steeper
soils.
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TABLE 10.—Engineering interpretations

Soil series and map

Suitability as a source of—

symbols
Topsoil Sand and gravel Road subgrade and
highway fill
Oshkosh-

OmA,OmB_______________ Surface layer fair; sandy, Unswitable clayey.__________ Poor: high shrink-swell
subsoil poor, clayey, potential, low bearing
erodible. capacity, unstable when wet.

OnA, OnB, OnC2, OnD2, Surface layer good, thin; Unswitable: clayey___.________ Poor: high shrink-swell

OnE2 subsoil poor; clayey, potential; low bearing
erodible. capacity, unstable when wet.

OoB _ . Surface layer good; thin, Unswitable: clayey-._________ Poor: high shrink-swell
subsoil poor; clayey; potential; low bearing
erodible. capacity; unstable when wet.

OsA, OsB_ . Surface layer fair; clayey, Unswitable: clayey_._.____..__ Poor: high shrink-swell
subsoil poor, clayey; potential; low bearing
erodible. capacity; unstable when wet.

Pellar Pe_._ . ______________ Surface layer good, thick; Unsuitable silty to clayev____| Poor moderate shrink-
subsoil fair, clayey, high swell potential and bearing
water table capacity; unstable when

wet; high water table.

Poygan Po_________________ Surface layer good; thin, Unswitable eclayey_ .. _____.__ Poor high shrink-swell
subsoil poor, clayey; high potential, low bearing
water table capacity, unstable when wet,

high water table.

Rodman___ . . _____________ Surface layer and subsoil Good  poorly graded to well- Good  highly stable; stony in

Mapped only in a com-
plex with Casco soils.

Roscomion

poor, gravelly.

Surface layer fair; sandy,
subsoil poor; droughty,
sandy; high water table.

Fair high water table_____ I

Surface layer good; subsoil
poor, clayey; high water
table.

graded sand and gravel,
contalns stones and
boulders in places.

Fair poorly graded sand
substratum, high water
table hinders excavation.

Unswtable. bedroek____ . ___

Fair  poorly graded to well-
graded sand and gravel
substratum, high water
table.

places.

Poor- high water table, low
stabihty unless con-
fined; erodible.

Poor poorly drained_ . _______

Subsoil fair, moderate
bearing capacity and stability,
substratum good, highly
stable.
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Degree and kind of limitations for—

Highway and
street location

Foundations for
low buildings

Sanitary landfill

Sewage lagoons

Disposal fields

Moderate on nearly level
solls, severe on steeper
sous; highly plastie,
cuts and fills have low
stability.

Moderate on nearly level
solls; severe on steeper
soils; highly plastic;
cuts and fills have low
stability.

Moderate: highly
plastie; euts and fills
have low stability.

Moderate: highly
plastic; cuts and fills
have low stabihity.

Severe: less than 1
foot to permanent or
seasonal water table,
high frost-heave
potential.

Severe- less than 1
foot to permanent or
seasonal water table;
highly plastic

Moderate: stones
hinder hauling and
grading operations.

Severe. less than 1 foot
to permanent or
seasonal water table,
hauling and exca-
vating difficult.

Severe high water
table; moderate
shrink-swell
potential.

Severe seasonal or
permanent water table
at depth of less than 1
foot; hauling and
excavating difficult.

Severe: high shrink-
swell potential, low
bearing capacity;
moderate shear
strength.

Severe. high shrink-
swell potential, low
bearing capacity,
moderate shear
strength.

Moderate: moderate
shrink-swell potential;
moderate bearing
capacity; moderate
shear strength.

Severe: high shrink-
swell potential; low
bearing capacity,
moderate shear
strength.

Severe: moderate
bearing capacity and
shear strength, mod-
erate compressibihity;
very severe for
basements; subject
to wetness.

Severe: high shrink-
swell potential; low
bearing capacity, mod-
erate shear strength;
very severe for base-
ments; subject to
wetness.

Moderate: moderate
bearing capacity,
subject to liquefaction
and piping when
saturated, severe
for basements, sub-
ject to wetness.

Severe® high water
table; moderate
shrink-swell
potential, very
severe for basements.

Severe  high water
table hinders instal-
lation; very severe
for basements, sub-
ject to wetness.

Severe: ponding,
difficult to work when
wet.

Severe: ponding;
difficult to work when
wet.

Moderate: ponding;
dafficult to work when
wet.

Severe: ponding;
difficult to work when
wet.

Severe: high water
table.

Severe. high water
table.

Severe: little amelio-

ration of leachate.

Severe® high water

table

Very severe® bedrock
restricts development,
high water table.

Severe high water

table.

Slight where slopes are 0
to 2 percent; moderate
where slopes are 2 to 6
percent.

Slight where slopes are 0
to 2 percent; moderate
where slopes are 2 to 6
percent; severe on
steeper soils.

Moderate: moderately
slow permeability.

Slight where slopes are 0
to 2 percent and
moderate where slopes
are 2 to 6 percent.

Moderate: high water
table; moderate to
moderately slow
permeability.

Moderate:
table.

high water

Severe: very rapidly
permeable substratum.

Very severe: high
water table; rapidly
permeable.

Very severe: bedrock
restricts development;
high water table

Very severe. substra-
tum has rapid per-
meability, high
water table.

Severe: slow
permeability.

Severe: slow
permeability.

Severe: slow
permeability.

Severe: slow
permeability.

Very severe: high
water table.
Very severe: high

water table.

Severe: very rapidly
permeable sub-
stratum.

Very severe: high
water table
Very severe: bedrock

restricts develop-
ment, high water
table.

Very severe: high
water table, danger
of contamination of
ground water.
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TaBLE 10.—Engineering interpretations

Soil series and map

Suitability as a source of—

symbols
Topsoil Sand and gravel Road subgrade and
highway fill
Shawano
SeC, SeD_ .. ____ Unsuitable: sandy; very Fair- poorly graded fine or Fair- low stability unless
droughty; erodible. medium sand. confined; erodible.
SfB, SfC_ o _____ Surface layer and subsoil poor; Fair: poorly graded fine sand; | Fair in substratum; low sta-

Shulisburg, wet variant: SgB___

Sisson :
ShB, ShC2, ShD2_ . _._____

Stony and rocky land. Sr____.
SuB, Sub2._____

Summerville:

Summerville, clayey subsoil
variant: SvB

sandy; droughty; erodible.

Surface layer good; subsoil
poor; clayey; thin over
bedrock.

Surface layer fair; sandy, thin,
substratum fair; unstable.

Surface layer good; thin; sub-
soil fair; unstable on slopes.

Surface layer fair; sandy; sub-
so1l fair; thin; gravelly or
stony in places.

Surface layer fair to good;
thin, subsoil poor to fair;
sandy; erodible; gravelly in
places.

Unsuitable: very hittle soil
material present; stony.

Surface layer good, thin; sub-
soll poor; thin over lime-
stone.

Surface layer good; thin; sub-
soil poor; thin over lime-
stone bedrock.

some fines included.

Unsuitable: clayey soil over
shale.
Poor. poorly graded, fine,

with silt and clay lenses.

Poor. poorly graded, fine,
with silt and clay lenses.

Poor. pockets of poorly
graded sand and gravel occur
in places in substratum.

Poor pockets of poorly
graded sand and gravel occur
in places 1n substratum.

Unsuitable none present______

Unsuitable: loamy soil over
limestone bedrock, source of
limestone for crushing.

Unsuitable: loamy. . _._______

bility unless confined;
erodible.

Poor in subsoil; high shrink-
swell potential; low bearing
capacity. Substratum poor;
shale residuum or bedrock.

Fair: moderate bearing capac-
1ty ; unstable when wet, highly
susceptible to frost action;
erodible.

Fair: moderate bearing capac-
1ty, unstable when wet; highly
susceptible to frost action;
erodible.

Fair: moderate shrink-swell
potential and bearing
capacity.

Fair: moderate shrink-swell
potential and bearing
capaciiy.

Unsuitable: most of area is
bedrock outcrops.

Fair: moderately stable.
Substratum is hmestone bed-
rock.

Fair. moderate shrink-swell
potential.
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Degree and kind of limitations for—

Highway and
street location

Foundations for
low buildings

Sanitary landfill

Sewage lagoons

Disposal fields

Slight. subject to soul
blowing, cuts and fills
have low stability.

Severe depth to shale
is 2 to 4 feet, seasonal
water table at a depth
of 1 to 2 feet, hughly
plastic; seeps are
common.

Severe. moderate to
high frost-heave
potential; cuts and fills
have low stability,
highly erodible

Severe moderate to
high frost-heave
potential; cuts and fills
have low stability,
highly erodible.

Moderate: seasonal
water table at a
depth of 1 to 3 feet.

Moderate. seasonal
water table at a
depth of 1 to 3 feet.

Severe: most of area 1s
bedrock outerops.

Severe limestone bed-
rock at a depth of less
than 2 feet.

Severe less than 2
feet to limestone bed-
rock.

Severe subject to
slippage; shale bed-
rock, very severe for
basements; subject to
wetness.

Moderate moderate
bearing capacity;
subject to hiquefaction
and piping

Moderate: moderate
bearmg capacity,
subject to hquefaction
and piping.

Moderate seasonal
high water table,
severe for basements,
subject to seasonal
wetness.

Moderate seasonal
high water table may
hinder installation;
moderate for base-
ments, subject to
seasonal wetness.

Severe without base-
ments, bedrock, very
severe for basements,
bedrock.

Severe shallow to
limestone bedrock.

Severe: shallow to
limestone bedrock.

Severe. danger of
contaminating ground
water.

Severe: danger of
contaminating
ground water

Severe  impervious
shale substratum;
somewhat poorly
dramed.

Moderate where slopes
are 12 percent and
severe on steeper
soils; partial amelio-
ration of leachate.

Moderate where slopes
are 0 to 12 percent
and severe on steeper
soils, partial amelhio-
ration of leachate.

Moderate* seasonal
high water table,
difficult to work in
wet seasons.

Moderate seasonal
high water table;
difficult to work m
wet seasons.

Very severe: most of
area 18 bedrock out-
Crops.

Severe: danger of con-
taminating ground
water.

Severe: danger of
contaminating
ground water.

Severe: rapid per-
meability.

Severe: rapid per-
meability.

Severe: substratum is
shale bedrock.

Moderate where slopes
are 6 percent and
severe on steeper
solls, low stability;
difficult to compact.

Moderate where slopes
are 0 to 6 percent
and severe on steeper
solls, low stability,
difficult to compact.

Severe® substratum has
moderate permea-
bility, seasonal high
water table.

Severe: substratum has
moderate permea-
bility; seasonal high
water table.

Very severe most of
area 1s bedrock out-
crops.

Severe: limestone bed-
rock restricts use.

Severe: limestone bed-
rock restricts use

Moderate where slopes
are 6 to 12 percent
and severe on steeper
soils; danger of
contaminating
ground water.

Moderate: danger of
contaminating
ground water.

Very severe: seasonal
high water table;
substratum slowly
permeable.

Moderate where slopes
are 12 percent and
severe on steeper
soils, filter fields
difficult to maintain.

Moderate where slopes
are 0 to 12 percent
and severe on steeper
soils, filter fields
difficult to maintain

Severe® seasonal
high water table.

Severe: seasonal
high water table.

Very severe: most of
area is bedrock out-
crops.

Severe: bedrock re-
stricts use; danger
of contaminating
ground water.

Severe: bedrock re-
stricts use, danger
of contaminating
ground water.
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Suitability as a source of—
Soil series and map
symbols
Topsoil Sand and gravel Road subgrade and
highway fill

Tedrow: TeA_ . ______________ Surface layer and subsoil poor; Good poorly graded sand Fair: low stability unless con-

sandy; droughty, erodible. substratum. fined; seasonal high water
table; erodible.

Wauseon. Wa_______________ Surface layer fair; sandy, Poor' poorly graded sand Poor: poorly drained; high
subsoil poor; sandy; high with excessive fines in sub- water table.
water table. soil over clay.

*Waymor

WmB . o __ Surface layer fair; sandy; sub- Poor. pockets of poorly Fair. moderate shrink-swell

Wo A, WoB, WoC2, WoD2,
WsC, WsE
For Casco and Sisson
parts of WsC and
WsE, see the respective
series.

soil fair; clayey; erodible on
slopes.

Surface layer good; thin; sub-
soil fair, clayey; erodible on
slopes.

Surface layer fair, sandy,
subsoil fair, unstable.

Surface laver good; thick,
subsoil fair, unstable.

graded sand and gravel occur
1 places 1n substratum.

Poor: pockets of poorly
graded sand and gravel occur
m places in substratum.

Poor poorly graded fine
sand with silt layers
in substratum.

Poor poorly graded fine
sand with silt layers in
substratum.

potential and stabihity.

Fair. moderate shrink-swell
potential and stability.

Fair. moderate bearing
capacity; unstable when wet,
highly susceptible to
frost action; erodible.

Fair moderate bearing
capacity, unstable when
wet, highly susceptible to
frost action; erodible;
seasonal high water
table.
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Degree and kind of limitations for—

Highway and
street location

Foundations for
low buildings

Sanitary landfill

Sewage lagoons

Disposal fields

Moderate: seasonal
water table at a depth
of 1 to 3 feet; loose
sand may hinder
hauling; subject to soil
blowing.

Severe. less than 1 foot
to permanent or sea-
sonal water table, cuts
and fills have low
stability.

Moderate: subsoil is

plastic.

Slight where slopes are
0 to 2 percent and
moderate on stecper
soils; subsoil is plastic.

Severe seasonal water
table at a depth of
1 to 3 feet; cuts
and fills have low
stabihity, seeps and
springs 1n places.

Severe seasonal water
table at a depth of
1 to 3 feet below
surface, cuts and fills
have low stability;
seeps and springs in
places.

Moderate: seasonal
high water table,
subject to liquefaction
and piping when wet,
severe for basements;
subject to seasonal
wetness.

Severe: high water
table; moderate
shrink-swell potential
and bearing capacity;
severe for basements,
subject to wetness.

Moderate moderate
bearing capacity,
subject to liquefac-
tion and piping,
severe for basements,
subject to seasonal
wetness.

Moderate: moderate
bearmg capacity,
subject to liquefac-
tion and piping,
severe for basements,
subject to seasonal
wetness

Severe little ameliora-
tion of leachate,
seasonal high water
table

Severe: high water

table.

Slight where slopes are
0 to 6 percent; mod-
erate where slopes
are 6 to 12 percent
and severe on steeper
soils

Moderate unstable
when wet, seasonal
high water table,
partial amelioration
of leachate

Moderate: unstable
when wet, seasonal
high water table,
partial amelioration
of leachate

Severe: rapid permea-
bility ; seasonal high
water table.

Moderate: high water
table; substratum is
slowly permeable.

Moderate: moderate
permeability.

Moderate where slopes
are 0 to 6 percent
and severe on steeper
goils, moderate per-
meability.

Moderate: moderate
permeabihty; low
stability when wet;
difficult to compact;
seasonal high water
table

Moderate® moderate
permeability, low
stability when wet;
difficult to compact,
seasonal high water
table.

Severe: seasonal high
water table; danger
of contaminating
ground water.

Very severe:
water table.

high

Slight.

Slight where slopes
are 0 to 6 percent,
moderate where
slopes are 6 to 12
percent, and severe
on steeper soils.

Severe® seasonal
high water table

Severe  seasonal
high water table.
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TaBLE 11.—Engineering interpretations for farm uses

[Not included in this table, because their properties are too variable to estimate and onsite investigation generally is required, are the land
types Borrow pits, Bp; Dumps, Du; Fill land, Fd; Gravel pits, Gp; Quarries, Qu; and Rough broken land, Ro. An asterisk in the first
column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in such mapping units
may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for referring to
other series that appear in the first column of this table]

Soil features affecting—

Soil type Farm ponds
Grassed Agricultural Terraces and
waterways drainage diversions
Reservoir areas Dams, dikes, and
embankments
Allendale: AdA, Rapid permeability Subsoil has poor Sandy; low Seasonal high Sandy material;
Ae A in subsoil; slow stability; very stability. water table; difficult to

permeability in pervious; sub- surface or sub- vegetate and
substratum; stratum has fair surface drainage stabilize.

Alluvial land-

Alluwial land, wet:
Aw.

Angelica: Ax__._____

Bellevue: Be_______

Bellevue, mottled

subsoil variant: Bd

Bonduel BnA_____.__

Au____

seasonal high
water table;
dugout ponds
feasible in some
places.

Generally moderate
permeability;
subject to
flooding; sub-
stratum varies.

Generally moderate
permeability;
high water table;
frequent flooding.

Moderate
permeability.

Moderately slow
permeability;
subject to
flooding.

Moderately slow
permeability;
seasonal high
water table;
subject to
flooding; dugout
ponds feasible.

Moderate perme-

ability through
subsoul; fractured
limestone at a
depth of 20 to 40
nches.

stability and
compaction
characteristics;
semipervious.

Generally moderate
permeability;
substratum
varies; piping
hazard.

Subsoil and sub-
stratum have fair
stability and
compaction
characteristics.

Subsoil has fair to
good stability and
compaction
characteristics;
substratum has
fair stability.

Subsoil and sub-
stratum have
fair to poor
stability and
compaction
characteristics;
moderate shrink-
swell potential.

Subsoil and sub-
stratum have fair
to poor stability
and compaction
characteristics;
semipervious;
high compress-
1bility.

Subsoil has fair to
good stability and
compaction
characteristics;
semipervious;
substratum 1s
fractured
limestone.

Subject to flooding;

not suitable for
some species.

Difficult to

vegetate and con-

struct; frequent
flooding.

High water table;
difficult to
vegetate and
construct.

Erodible____________

Seasonal wetness
hinders con-
struction and
establishment of
turf 1n places;
siltation hazard.

Limestone may
interfere with
grading, seasonal
high water table
restricts cover
growth.

feasible.

Subject to flooding;
dikes and surface
drains feasible.

Subsurface or sur-
face drainage
feasible; frequent
flooding.

Moderate permea-
bility; high
water table;
subsurface or
surface drainage
feasible.

Moderately slow
permeability;
subject to
stream overflow;
dikes and surface
drainage feasible.

Moderately slow
permeability;
seasonal high
water table;
subject to
flooding; dikes
and surface
drainage feasible.

Moderate perme-

abihity; seasonal
high water table;
bedrock at a
shallow depth;
subsurface or
surface drainage
feasible.

Generally not
applicable.

Not applicable.

Not applicable.

Generally not
needed.

Generally not
applicable.

Limestone at a
depth of 20 to
40 inches.
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Soil type

Soil features affecting—

Farm ponds

Grassed

Reservoir areas

Dams, dikes, and
embankments

waterways

Agricultural
drainage

Terraces and
diversions

Boyer BrB, BrC2,
BrD2, BrE.

Briggsville: BtB__.___

Carbondale: Ca-.___

*Casco CcB, CcC2,
CdE2
For Rodman
part of CdE2,

see Rodman

series.
Cathro: Cm_________
Dresden® DdA, DrA__

Moderately rapid
permeability
through subsoil,
rapid perme-
ability in sandy
substratum.

Moderately slow
permeability.

Moderately rapid
permeability;
high water table,
dugout ponds
feasible.

Moderate perme-
ability through
subso1l; rapid to
very rapid
permeability in
sand and gravel
substratum.

Moderate perme-
ability mn
substratum; high
water table,
dugout ponds
feasible.

Moderate permea-
bility through
subsoli; rapid to
very raplu perme-
ability in sub-
stratum.

Subsoil has fair
stability; fair to
good compaction
characteristics,
pervious; piping
hazard; sub-
stratum has poor
stability; fair
compaction
characteristics,
Very pervious;
piping hazard.

Subsoil has fair to
poor stability and
compaction
characteristics;
semipervious;
substratum has
fair to good
stability and
compaction
characteristics;
semipervious.

Organic soils not
suitable for
embankments.

Subsoil has fair to
good stability and
compaction
characteristics;
semipervious,
substratum has
fair stability and
fair to good
compaction
characteristics;
very pervious.

Organic material
not suitable;
substratum
variable and
ranges from poor
to fair i stability
and compaction
characteristics.

Subsoil has fair to
good stability and
compaction char-
actenstics; semi-
pervious; sub-
stratum has fair
stability and fair
to good compac-
tion character-
istics; very
pervious.

Dafficult to establish
and maintain
vegetative cover.

Clayey subsoil;
construction
difficult.

Seldom applicable. _ .

Vegetation can be
established where
gravel substratum
15 not exposed.

Seldom applicable,
difficult to
establish and
maintain good
vegetative cover.

Erodible___________.

Natural drainage is
excessive.

Natural drainage is
adequate.

Moderately rapid
permeability;
high water table;
subsurface
drainage feasible.

Natural dramnage is
adequate.

Moderate to
moderately rapid
permeability; high
water table;
subsurface or tile
drainage feasible.

Natural drainage
adequate.

Sandy material;
difficult to
vegetate and
stabilize.

Dense clayey
subsoil; con-
struction
difficult.

Seldom applicable.

Shallow to sand
and gravel.

Generally not
applicable.

Sand and gravel
at a depth of
20 to 40 inches.



104

SOIL SURVEY

TaBLE 11.—Engineering interpretations for farm uses—Continued

Soil type

Soil features affecting—

Farm ponds

Reservoir areas

Dams, dikes, and
embankments

Grassed
waterways

Agricultural
dramage

Terraces and
diversions

Dresden, mottled sub-
soil variant DeA,
DsA

Hoehheim :
HoC2

Ho B,

Keowns Ke.oo_____

*Kewaunee

KfB, KfC2, KhB,

KhB2, KhC2,

KhD2, KhEZ2,

KkC3, KkD3,

KkE3, KIB,

KIB2, KmE2

For Manawa,

part of KIB
and KIB2,
see Manawa
series. For
Sisson part
of KmE2,
see Sisson
series.

Moderate permea-

bility through sub-
soil; sand and
gravel substra-
tum; seasonal

high water table;
dugout ponds
feasible 1n places.

Moderate permea-

bility through
subsoll; rapad to
very rapid per-
meability in sub-
stratum, seasonal
high water table;
dugout ponds
feasible 1n places.

Moderate permea-

bility.

Moderate permea-
bility, high water
table; dugout
pond feasible.

Moderately slow to
slow permeability.

Subsoil has slow
permeability;
gravelly substra-
tum has very
rapid permea-
bility.

Subsoil has fair to
good stability and
compaction char-
acteristics, semi-
pervious, substra-
tum has fair
stability and fair
to good compac-
tion characteris-

tics; very pervious.

Subsoil has fair to
good stability and
compaction char-
acteristics, semi-
pervious, sub-
stratum has poor
stability and fair
compaction char-
acteristics, very
pervious.

Subsoil has fair to
good stability
and compaction
characteristics,
thin; semiper-
vious; substratum
has fair stability
and fair to good
compaction char-
acteristics;
pervious.

Piping hazard; poor
stability and com-
paction charac-
tenistics; pervious.

Subsoil and sub-
stratum have fair
to poor stability
and compaction
characteristics,

semipervious, high

shrink-swell
potential; low
shear strength.

Gravelly substra-
tum has very
rapid permea-
bilitv, often
stony; subsoil has
high shrink-swell
potential; slow
permeability.

Wetness hinders
construction, in
places water-tol-
erant grasses
needed.

Extensive shaping
may expose sand
and gravel sub-
stratum; in places
water-tolerant
grasses needed.

Erodible_____.______

Suitable grade is a
concern, few
grasses suited.

Dense clavey sub-
soil, difficult to
vegetate and to
construct.

Moderately slow to
slow permeability.

Moderately perme-
able subsoil, sea-
sonal high water
table, subsurface
or surface drain-
age feasible.

Moderate permea-
bility; seasonal
high water table;
surface and sub-
surface drainage
feasible.

Natural drainage
adequate.

Moderate permea-
bulity; high water
table, surface
drainage feasible.

Moderately slow to
slow permeability;
land smoothing
and suiface drain-
age feasible.

Natural drainage is
adequate.

Sand and gravel
at a depth of
20 to 40 inches.

Sand and gravel
at a depth of
20 to 40 inches;
wetness may
hinder con-
struction.

Highly calcareous
loamy glacial
till at a shallow
depth.

Not applicable.

Dense clayey sub-
soil, construc-
tion difficult.

Dense clayey sub-
so1l, permea-
bility is slow.
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Soil features affecting—

Farm ponds

Reservoir areas

Dams, dikes, and
embankments

Grassed
waterways

Agricultural
drainage

Terraces and
diversions

Soil type
Kibbie KnA._______
Kolberg: KoB,

KoC2.
Lamartine LaA__.__
Manawa MaA,
McA.
Manistee. MeB,
MeC2, MfB
Markey Mk________
Marsh Mr_________

Moderately slow
permeability; sea-
sonal high water
table; dugout
ponds in places.

Moderately slow
permeability
through subsoil;
substratum is
fractured lime-
stone at a depth
of 20 to 40 inches

Moderately slow
permeability

Slow permeability
1 subsoil and
substratum; sea-
sonal high water
table.

Rapid permeability
m subsoil; slow
permeability in
clay substratum.

Moderately rapid to
rapid permeabil-
ity; high water
table; dugout
ponds feasible.

Flooded most of the
year

Subsoil has fair to
good stability and
compaction char-
acteristics; semi-
pervious; sub-
stratum has poor
stability and com-
paction character-
istics; pervious;
piping hazard.

Subsoil has fair to
good stability and
compaction char-
acteristics; semi-
pervious; sub-
stratum 1s frac-
tured limestone
bedrock.

Subsoil and sub-
stratum have fair
to good stabilitv
and compaction
characteristics;
semipervious;
stony 1in places.

Subsoil and sub-
stratum have fair
to poor stability
and compaction
characteristics;
semipervious; high
compressibility;
low shear
strength.

Subsoil has fair sta-
bility and com-
paction character-
1stics; pervious;
substratum has
high shrink-swell
potential; semi-
pervious.

Organic so1l unsuit-
able for embank-
ments; substratum
has poor stability;
pervious; piping
hazard.

Vanable character-
1istics; flooded
most of the year.

Seasonal wetness
hinders construc-
tion and the
establishment of
turf in places.

Limestone bedrock
at a depth of 20
to 40 inches.

Seasonal wetness
hinders construc-
tion and the es-
tablishment of
turf 1n places.

Dense clayey sub-
soil; seasonal high
water table; diffi-
cult to vegetate
and to construct.

Sandy; difficult to
vegetate and
stabilize.

Not applicable._____

Not applicable._____

Moderate permea-
bility, seasonal
high water table;
substratum gen-
erally unstable;
subsurface or sur-
face drainage
feasible.

Natural drainage is
adequate.

Seasonal high water
table; moderate
permeability; sur-
face or subsurface
drainage feasible.

Slow permeability;
seasonal high
water table; sub-
surface or surface
drainage feasible.

Natural drainage 18
excessive

Open ditch or tile_.__

Drainage generally
not feasible or
practical.

Substratum diffi-
cult to stabilize.

Limestone bedrock
at a depth of 20
to 40 inches.

Highly calcareous
loamy sub-
stratum.

Dense clayey sub-
soil; construc-
tion difficult.

Sandy material;
difficult to vege-
tate and sta-
bilize.

Not applicable.

Not applicable.
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Soil features affecting—

Soil type Farm ponds
Grassed Agricultural Terraces and
waterways drainage diversions
Reservoir areas Dams, dikes, and
embankments
Menominee: MsB____| Moderate permea- Subsoil has fair to Difficult to estab- Natural drainage is Sandy material;
bility through poor stability and lish good sod; adequate. difficult to vege-
subsoil; moder- fair to good com- pervious. tate and sta-
ately rapid per- paction character- bilize
meability in the 1stics; pervious;
substratum. substratum has
fair stability and
compaction char-
acteristics; low
shrink-swell
potential.
Namur: NaB, NaD._| Moderate permea- Shallow to bedrock. .| Droughty; difficult Natural drainage is Shallow to bed-

Namur, wet variant-
Ne.

Ogden* Od____.______

*Onaway OeB,
0eC2, Oh A, OhB,
OhD2, OIB

For Solona
part of OIB,
see Solona
series.

Oshkosh OmA,
OmB, OnA, OnB,
OnC2, OnD2,
OnE2, OoB, OsA,
OsB.

bility; shallow to
bedrock.

Bedrocek restricts
construction

Slow permeability
n clayey sub-
stratum; high wa-
ter table; dug-

out ponds feasible.

Moderate permea-
ability through
subsoil and
substratum

Slow permeability
1n subsoil and
clayey sub-
stratum

Moderate to mod-
erately slow per-
meability; high
water table; dug-

out ponds feasible.

Thin bedrock re-
stricts construc-
tion.

Organic material
unsuitable; sub-
stratum has poor
stability and com-
posttion; high
shrink-swell po-
tential.

Subsoil has fair to
good stability and
compaction
characteristics;
semipervious;
substratum has
fair stability and
fair to good com-
paction charac-
teristics; pervious.

Subsoil and sub-
stratum have fair
to poor stability
and compaction
characteristics;
semipervious;
high compressi-
bility; high shrink-
swell potential.

Subsoil and sub-
stratum have fair
to good stability
and compaction
characteristics;
semipervious.

to maintain good
sod; shallow to
bedrock.

Bedrock restricts
development;
high water table.

Seldom applicable;
difficult to estab-
lish and main-
tain good vege-
tative cover.

Substratum is grav-
elly; highlv erod:-
ble; difficult to
vegetate.

Rapid runoff; slow
permeability;
dense, clayey
soll may restrict
cover growth;
erodible.

Wetness hinders
construction and
establishment of
turf.

is adequate.

Bedrock restricts
development;
surface drains
feasible.

Slow permeability
in clayey sub-
stratum; high wa-
ter table; subsur-
face or tile drain-
age is feasible.

Natural drainage is
adequate.

Slow permeability;
land smoothing
and surface drain-
age feasible.

Moderate to mod-
erately slow per-
meabihity; bigh
water table; sur-
face or subsur-
face drainage
feasible.

rock.

Shallow to bed-
rock.

Organic soil un-
stable subject
to soil blowing
and subsidence.

Sandy loam sub-
stratum; often
stony.

Dense clayey sub-
soil; construc-
tion difficult

High water table
hinders con-
struction in
places.
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Soil type

Soil features affecting—

Farm ponds

Grassed

Reservoir areas

Dams, dikes, and
embankments

waterways

Agricultural
drainage

Terraces and
diversions

Mapped only
in a complex
with Casco
goils.

Roscommon Rs______

Ruse: Ru.....__._____

Sebewa Sh________.._

Shawano: SeC, SeD,
SfB, SfC

Shullsburg SgB_____

Very slow permea-
bility 1n subsoil
and substratum;
high water table;
dugout ponds
feasible

Moderate permea-
bility in subsoil;
very rapid per-
meability 1in sub-
stratum.

Rapid permeability,
high water table,
dugout ponds
feasible.

Bedrock restricts
construction,
moderate perme-
ability.

Moderate perme-
ability through
subsoil; sand and
gravel substratum;
high water table,
dugout ponds
feasible in places.

Rapid permeability . _

Slow permeability
m subsoll, sub-
stratum 1s 1mper-
vious shale at a
depth of 20 to 40
inches; seasonal
high water table,
dugout ponds
feasible.

Subso1il and sub-
stratum have fair
to poor stability
and compaction
characteristics;
Semipervious;
high compressi-
bility; high
shrink-swell
potential.

Substratum has fair
stability and fair
to good com-~
paction charac-
teristics; very
pervious; often
stony or cobbly.

Substratum has
poor stability and
fair compaction
characteristics,
very pervious;
piping hazard.

Bedrock restricts
construction,
moderate perme-
ability.

Subsoil has fair
stability and good
to fair compac-
tion character-
1stics; semuper-
vious; substratum
has fair stability
and fair to good
compaction
characteristics;
very pervious.

Subsoil and sub-
stratum have poor
stability and fair
compaction char-
acteristics; per-
vious, erodible;
piping hazard.

Subsoil has fair to
poor stability and
compaction char-
acteristics, semi-
pervious; sub-
stratum has 1m-
pervious shale
bedrock.

Dense clayey sub-
soil, high water
table; construc-
tion difficult.

Dafficult to con-
struct because of
of cobblestones;
droughty; low
fertihty; difficult
to establish
vegetation.

Moderately erodible;
wetness hinders
construction in
places.

Difficult to grade;
bedrock hinders
construction in
places.

Wetness hinders
construction in
places.

Sandy, difficult to
vegetate and
stabilize.

Wetness hinders
construction 1n
places, water-
tolerant grasses
are needed.

Very slow permea-
bility; high water
table; land smooth-
ing, subsurface or
surface drainage
feasible

Excessively drained.__

Rapid permeability;
high water table;
substratum gen-
etally unstable;
subsurface or sur-
face drainage
feasible.

Bedrock restricts
installation in
places; surface
drains feasible.

Moderate perme-
ability in sub-
soil; high water
table, surface or
subsurface drain-
age feasible.

Natural dramnage
is excessive.

Slow permeability;
seasonal high
water table; bed-
rock at shallow
depth; surface
drainage feasible.

Not applicable.

Shallow to gravel
and sand.

Not applicable.

Not applicable.

Generally not
applicable.

Sandy material,
difficult to
vegetate and
stabilize.

Shale bedrock at
a depth of 20 to
40 inches; wet-
ness hinders
construction
places.
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Soil features affecting—

Soil type Farm ponds
Grassed Agricultural Terraces and
waterways drainage diversions
Reservoir areas Dams, dikes, and
embankments
Sisson  ShB, ShC2, Moderate perme- Subsoil has fair to Low stability and Natural drainage is | Low stability;

ShD2, SnA, SnB.

Solona: SoA, SpA___

Stony and rocky land
r.

Summerville. SuB,

SuD2.

Summerville, clayey
subsoil variant.

SvB
Tedrow. TeA__.__..__
Wauseon: Wa_______

ability.

Moderate perme-
ability through
subsoil and sub-
stratum; seasonal
high water table;
dugout ponds
feasible 1n places.

Bedrock outcrops
over most of the
surface.

Moderate perme-
ability through
subsoil ; fractured
limestone at a
depth of less than
20 inches.

Moderately slow
permeability
through subsoil,
fractured lime-
stone at a depth
of less than 20
inches.

Rapid permeability;
seasonal high
water table; dug-

out ponds feasible.

Moderately rapid
permeability
through subsoil;
slow permeabiity
in clayey sub-
stratum; high
water table; dug-
out ponds fea-
sible.

good stability and
compaction char-
acteristics; semi-
pervious; sub-
stratum has poor
stability and
compaction char-
acteristics; piping
hazard.

Subsoil has fair to
good stability and
compaction char-
acteristics; semi-
pervious; sub-
stratum has fair
stability and fair
to good compac-
tion character-
istics; pervious.

Bedrock outerops
over most of the
surface.

Subsoil has fair to
good stability and
compaction
characteristics;
very thin; sub-
stratum is frac-
tured limestone
bedrock.

Subsoil has fair to
good stability
and compaction
characteristics;
very thin; sub-
stratum is frac-
tured limestone
bedrock.

Subsoil and sub-
stratum have
poor stability and
fair compaction
characteristics;
very pervious,
erodible; piping
hazard

Subsoil has fair
stability and fair to
good compaction
characterstics,
pervious; sub-
stratum has fair
to good stability
and compaction
characteristics;
semipervious.

erodible sub-
stratum.

Moderate perme-
ability; seasonal
high water table;
highly calcareous
loamy material
at a depth of
20 to 40 inches.

Not applicable__.___

Shallow to lime-
stone bedrock.

Shallow to lime-
stone bedrock.

Sandy; difficult to
vegetate and
stabilize; seasonal
high water table;
go1l blowing
hazard

Generally not ap-
plicable. Wetness
hinders construc-
tion in places.

adequate.

Moderate perme-
ablity; seasonal
high water table;
subsurface or sur-
face drainage
feasible.

Natural drainage is
excessive.

Natural drainage is
adequate.

Natural drainage
is adequate.

Rapid permeability;
seasonal high
water table; sub-
stratum generally
unstable; sub-
surface or surface
drainage feasible.

Slow permeability
1n the substratum,
high water table;
surface drainage
feasible, tile
drainage feasible
in places.

highly erodible.

Highly calcareous
loamy material
at a depth of 20
to 40 inches.

Not applicable.

Shallow to lime-
stone bediock.

Shallow to hme-
stone bedrock;
dense clayey
subsoil.

Generally not
apphicable.

Low stability;
wetness hinders
construction in
places.
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Soil features affecting—

Terraces and

Agricultural
diversions

drainage

Grassed
waterways

Soil type Farm ponds
Reservoir areas Dams, dikes, and
embankments
*Waymor. WmB, Moderate perme- Subsoil has fair to
y

good stability

Wo A, WoB, WoC2,
and compaction

WoD2, WsC, WsE

ability.

For Casco and characteristics,
Sisson part semipervious;
of WsC and substratum has
WsE, see fair to good sta-

pbility and com-~
paction character~
isties, pervious.

their respec-
tive series.

Subsoil and sub-
stratum have
poor stability and
compaction char-
acternistics; per-
vious to semi-
pervious; piping
hazard.

Yahara. YaA, YhA_.| Moderately perme-
able; seasonal
high water table,
dugout ponds

feasible m places.

Highly calcareous
loamy substra-
tum at a depth
of 20 to 40
mches.

Natural drainage is

Highly calcareous
adequate.

loamy substratum
at a depth of 20
to 40 inches.

Generally not

Moderate perme-
applicable.

ability; seasonal
high water table;
substratum 1s
unstable; surface
drainage feasible.

Seasonal wetness
hinders construc-
tion and estab-
lishment of turf
in places.

Engineering interpretations for town and
country planning

Interpretations of engineering properties of the soils in
Brown County are given in tables 10 and 11. Table 10
lists uses of soils for town and country planning, and
table 11 lists farm uses. Some items, however, are useful
to both groups. Soil characteristics that affect the selec-
tion, design, or application of treatment measures are
mentioned, and limitation ratings for specific purposes
are given. The ratings used are very slight, relatively free
of limitations; slight, limitations are few and easy to over-
come; moderate, limitations can be overcome by good
management and careful design; severe, limitations are
cdafficult to overcome; and wery severe, limitations are so
great that use of the soil for the specified purpose gen-
erally is unsound. Suitability of soils as a source of top-
soil. sand and gravel, or road subgrade and highway fill
is indicated by a rating of wery good, good, fair, poor, or
unsuitable.

In table 10 the suitability of the soils as a source of
topsoil refers to the use of soil material as a topdressing
for roadbanks, parks, gardens, and lawns. The ratings are
based on the texture of the soil and on its content of
organic matter. For example, a soil that is medium tex-
tured and high in content of organic matter has a suita-
bility rating of good as a source of topsoil. However, a
soil that is very fine textured or coarse textured and that
is low in content of organic matter is regarded as poor or
unsuitable.

The column showing the suitability of soils as a source
of sand and gravel indicates soils that are underlain by
sand and gravel within a depth of 5 feet. No distinetion is
made between mainly coarse-grained deposits and coarse-
grained deposits that contain an appreciable amount of

finer textured material. Individual test pits and labora-
tory analyses are necessary to make these determinations.

Soils suitable for road subgrade and highway fill gen-
erally are a mixture of fines, sand, and gravel. Soils that
have high shear strength, low shrink-swell potential, and
good compaction characteristics are good sources of road
fill. These soils also have low susceptibility to frost action
and a low stone content. Soils that have a clayey sub-
stratum generally are poor sources of road fill or are un-
suitable for use as road fill.

The characteristics and qualities that affect the overall
performance of the soil for the location and construction
of highways, railroads, and airports are evaluated in the
column under highway and street location. Commonly,
only the subsoil and underlying material are considered,
and ratings are for undisturbed soil without artificial
drainage. Factors considered are texture, presence and
thickness of organic material, depth to bedrock and pres-
ence of stones and boulders, depth to water table, looding
hazard, susceptibility to frost heave, stability of slopes,
bearing capacity, and need for cut and fill.

Limitations of the soils for foundations of low build-
ings are those concerned primarily with the construction
of buildings three stories or less in height. The underlying
material is rated because it is assumed that foundations of
such buildings will rest on natural, undisturbed soil. The
limitations depend mainly on the bearing capacity, shear
strength, and shrink-swell behavior of this material.

Soil features affecting the use of the soil for sanitary
landfill are mainly concerned with contamination of
ground water or surface water by excessive leaching or by
surface runoff. The bottom of the site of a sanitary land-
fill should, ideally, be more than 12 feet above ground
water, more than 6 feet above hard, unfractured bedrock,
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and 12 feet above sandstone or fractured limestone. There
should be few or no stones, slope should be less than 6
percent, and flooding should not be a hazard. Soil tex-
tures that remove maximum amounts of harmful sub-
stances while permitting passage of water are sandy loam,
loam, silt loam, or sandy clay loam. Very heavy soils are
undesirable because water percolates through them too
slowly. Sandy, rapidly permeable or very rapidly perme-
able soils permit leachate to move through the soil with
little or no removal of undesirable compounds.

Sewage lagoons function best in nearly level soils that
transmit water slowly. A shallow lagoon allows for maxi-
mum aeration and bacterial activity. Features other than
slope and permeability that affect limitations of soils for
this use include the amount of coarse fragments, the
amount of organic matter in the soil, and the hazard of
flooding. Clayey soils that have a Unified classification of
GC, SC, CL, or CH generally have slight limitations for
sewage lagoons. The gravelly sandy and organic soils
have severe limitations.

Limitations of soils for onsite sewage disposal systems
are determined by the ability of the soil to absorb and
dispose of sewage effluent without contaminating sur-
rounding areas. Those soils that have moderate to severe
limitations require onsite investigation and appropriate
tests before suitability can be determined.

How well a sewage disposal system will work depends
largely on the rate at which the septic tank effluent moves
into and through the soil. Soil permeability should be
moderate to rapid, and the percolation rate should be 60
minutes per inch or faster.

Other factors that affect the limitations of soils for
sewage disposal systems are structural stability, ground
water level, depth of the soil, types of underlying materi-
al, susceptibility to stream overflow, slope, and proximity
to streams and lakes.

A water table that rises to the height of the subsurface
tile forces the sewage effluent upward to the soil surface
and creates an ill-smelling, unhealthy bog in the filter
field. Soil material 3 feet thick between seasonal high
ground water levels or indurated rock formations and the
bottom of the trenches or filter beds provides adequate
depth for the infiltration and purification of septic tank
effluent in most soils,

On slopes of more than 12 percent, filter fields generally
are difficult to lay out and construct, and seepage beds are
impractical. On very steep slopes the effluent often flows
laterally and seeps out on the ground surface.

Estate-type lots of more than 1 acre in size generally
are suited to installation of filter fields large enough to
compensate for slow soil permeability. In somewhat poor-
ly drained and poorly drained soils, increased size of the
filter field is of little value; however a larger lot pro-
vides a better chance for locating the filter field in a well-
drained area.

Engineering interpretations for farm uses

Table 11 gives interpretations mainly for farm uses.
Limitations for both reservoir areas and embankments are
given for pond development. Soil features that influence
limitations for pond reservoirs and embankments are
ground water level, permeability, stoniness or depth to
bedrock, strength and stability, shrink-swell potential,
and organic-matter content. Unless otherwise specified,
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the entire soil profile is considered in these evaluations.
The ratings given for reservoir areas are for undisturbed
soils. The ratings given for embankments are for soil
material that has been disturbed. Controlled compaction
of embankments commonly results in increased density
and lowered permeability. The terms “subsoil” and “un-
derlying material” in the embankment column refer to
soil material that has been removed from these horizons
and placed in the embankment.

The limitations of soils for grassed waterways are based
on soil stability, texture and thickness of soil material,
ease in establishing and maintaining a suitable vegeta-
tive cover, and slope.

Some of the factors to be considered in drainage of
soils are rate of water movement into and through the
soil, restricting layers, depth to water table, and topo-
graphic positions. Both surface and subsurface drainage
are considered.

Features of the soil that determine their limitations for
terraces and diversions are soil stability, texture and
thickness of soil material, stoniness and rockiness, and
topography. Broad-base terraces are not suitable for slopes
of more than 12 percent, but diversions can be used on
steeper slopes.

Formation and Classification
of the Soils

This section discusses factors that have affected the
formation of soils in Brown County. It also explains the
current system of classification, places the soils of the
county into higher categories, and describes basic changes
that affect the soils. The so1l series represented in this
county and a profile representative for each series are
described in the section “Descriptions of the Soils.”

Factors of Soil Formation

Soil is produced by soil-forming processes acting on
materials deposited or accumulated by geologic agencies.
The characteristics of the soil at any given point are
determined by (1) the climate under which the soil ma-
terial has accumulated and existed since accumulation;
(2) the plant and animal life on and in the soil; (3) the
relief, or lay of the land; (4) the physical and mineralogi-
cal composition of the parent material, and (5) the length
of time the forces of soil formation have acted on the
soil material.

Climate and plant and animal life, chiefly plants, are
active factors of 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.

Climate—Climate exerts a great influence on the for-
mation of soils because it not only affects the weathering
processes but also determines the kinds of plants and ani-
mals in an area and controls the rate of growth of plants.
Brown County has a cool, humid continental type of
climate in which variations in temperature are great from
summer to winter. During winter the soil-forming proc-
esses are largely inactive although some alternate freezing
and thawing continue.
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Plants and animals.—Plants and animals affect the for-
mation of soils by providing organic matter and by trans-
ferring plant nutrients from the lower layers of the soil
to the upper layers. They also effect changes in the struc-
ture and porosity of the soils.

Forest trees were the original vegetation in Brown
County. Some of the soils in the northwestern part of the
county formed under coniferous forest. These soils are
classified as Spodosols and are exemplified in this county
by the Menominee and Onaway soils. Most of the soils of
this county formed under a deciduous forest in young cal-
careous parent material. These soils are classified as Al-
fisols and are exemplified in Brown County by soils of the
Kewaunee, Oshkosh, and Waymor series.

Relief—The effects of climate and plant and animal
life are conditioned by relief. The topography of Brown
County ranges from nearly level on the bottom lands to
steep on the morainic parts of the uplands. In depres-
sional areas, runoff is slow, and internal drainage gen-
erally is slow. Soils in depressions remain wet and cool.
As a result, they develop mottling throughout their pro-
files, and because decomposition of surface litter is slow,
they develop a thick surface layer that is high in organic-
matter content. Examples of such soils are those of the
Lamartine, Pella, and Poygan series.

Soils that formed in alluvium occur along streams and
at the base of long, steep slopes. These soils receive fresh
deposits of silt, clay, and sand at a rate faster than their
horizons can develop, and their profiles do not exhibit
specific horizonation as in older soils.

Typical soils on the uplands are those of the Kewaunee,
Oshkosh, and Waymor series. Their profiles show distinct
horizonation throughout. On some steep slopes, however,
erosion may remove one or two of the upper horizons
and alter the physical nature of the soils.

Parent material—Parent material also affects the kind
of soil profile that is formed and determines it almost
entirely in places. The parent material of most soils in
Brown County was deposited by glaciers or by melt water
when the glaciers receded from this part of Wisconsin.
The parent material of some of the soils along streams,
however, is recent alluvium. The parent material of or-
ganic soils consists of plant remains that accumulated and
were preserved under water in swamps or shallow lakes.
The nature of the parent material has much to do with
the texture, mineral composition, and chemical proper-
ties of the soil formed in it.

The parent material of soils in the southeastern part of
Brown County consists of stony, calcareous, brown, loamy
glacial drift. This drift covers most of Morrison Town-
ship and parts of Holland and New Denmark Townships.
In it formed such soils as those of the Waymor series,
more poorly drained counterparts of the Waymor series,
and associated outwash soils.

Parent material throughout most of the rest of the
county consists of calcareous, reddish-brown, clayey
glacial drift. The Kewaunee, Kolberg, and Oshkosh soils
formed in this kind of material. Thickness of the glacial
drift over bedrock ranges from 1 foot or less near the
Niagara escarpment to more than 100 feet in the eastern
part of the county.

In the general vicinity of the escarpment, the reddish-
brown clayey glacial till typical of the Kewaunee sub-
stratum is underlain by loamy drift at depths of 3 to 20
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feet or more. Some exposures reveal wood fragments at
the point of contact of contrasting materials. It 1s believed
these fragments correlate with the Two Creeks forest bed,
carbon 14 dated at about 11,400 years (6).

Téme.—Time is needed for the changing of parent ma-
terial 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, a profile that is poorly
developed, or a profile that is somewhere in between,
depending on the length of time the soil-forming factors
have been active. The Xewaunee and Waymor soils, for
example, have moderately distinct horizons and are con-
sidered to be fairly mature. Soils formed in recently
deposited alluvium, on the other hand, show little or no
profile development. A few soils, such as those of the
Angelica and Keowns series, are young but are older than
soils formed in recently deposited alluvium. In most
places their profile contains at least one diagnostic
horizon.

The five factors of soil formation are so closely inter-
related in their effects on the soil that few generalizations
can be made regarding the effect of any one factor unless
conditions are specified for the other four. Many of the
processes of soil development are still unknown.

Classification of the Soils

Classification consists of an orderly grouping of soils
according to a system designed to make it easier to re-
member soil characteristics and interrelationships. Classi-
fication is useful in organizing and applying the results
of experience and research. Soils are placed in narrow
classes for discussion in detailed soil surveys and for
application of knowledge within farms and fields. The
many thousands of narrow classes are then grouped into
progressively fewer and broader classes in successively
higher categories, so that information can be applied to
large geographic areas.

Two systems of classifying soils have been used in the
United States in recent years. The older system was
adopted in 1938 (2) and revised later (§). The system
currently used by the National Cooperative Soil Survey
was developed in the early sixties and was adopted in
1965 (&). It is under continual study (4).

The current system of classification has six categories.
Beginning with the most inclusive, these categories are
the order, the suborder, the great group, the subgroup, the
family, and the series. The criteria for classification are
soil properties that are observable or measurable, but the
properties are selected so that soils of similar genesis are
grouped together. The placement of some soil series in the
current system of classification, particularly in families,
may change as more precise information becomes
available.

Table 12 shows the classification of each soil series of
Brown County by family, subgroup, and order, accord-
ing to the current system.

Orpers.—The ten soil orders are Entisols. Vertisols,
Inceptisols, Aridisols, Mollisols, Spodosols, Alfisols, Ulti-
sols, Oxisols, and Histosols. The properties used to differ-
entiate these soil orders are those that tend to give broad
climatic groupings of soils. The two exceptions to this
are the Entisols and Histosols, which occur in many
different kinds of climate. Table 12 shows that the six
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soil orders in Brown County are Entisols, Inceptisols,
Mollisols, Spodosols, Alfisols, and Histosols.

Entisols are soils that do not have natural genetic hori-
sons or that have only very weakly expressed beginnings
of such horizons. These soils do not have traits that
reflect soil mixing caused by shrinking and swelling.

Inceptisols are soils that have one or more of the
natural genetic horizons that form rather quickly and
that do not represent significant illuviation or eluviation
or extreme weathering. They are most often found on
young, but not recent, land surfaces.

SOIL SURVEY

TABLE 12.—804l series classified according to the current system

Mollisols are soils that have a thick, dark-colored sur-
face layer containing colloids dominated by bivalent
cations. The material in these soils has not been mixed
by shrinking and swelling.

Spodosols are soils that have a spodic horizon. Spodic
horizons are those in which organic matter, iron, and
aluminum have accumulated. In calcareous parent ma-
terial, formation of a spodic horizon does not begin until
carbonates have been leached from the upper part of the
profile. Spodic horizons usually form in relatively fresh
parent material that contains unweathered primary min-

Soil series Family Subgroup Order
Allendale_ _ . __ . ___________ Sandy over clayey, mixed, frigid_______________.____ Aqualfic Haplorthods_ ___________ Alfisols.
Angelica_ . __ - ____________ Fine-loamy, mixed, nonacid, frigid_._ . __________ Aeric Haplaquepts____.__________ Inceptisals
Bellevue._ ... _____.___ Fine-loamy, mixed, mesicoo - .. __ Fluventic Hapludolls_____________ Molhisols.
Bellevue, mottled subsoil Fine-loamy, mixed, mesie_ .. ____ . ______ Aquie Fluventic Hapludolls.______ Molhisols.
variant.
Bonduel .. __ . _._____ Fine-loamy, mixed. .. . ______ Aquic Eutroboralfs______________ Alfisols.
Boyer____________________ Coarse-loamy, mixed, MeS1C_ - oo oo ____ Typic Hapludalfs._______________ Alfisols.
Briggsville. . __ - ________ Fine, mixed, mesic - . __________.__..__ Typic Hapludalfs. .. ____________ Alfisols.
Carbondale_ ___.___________ UG o Hemie Borosaprists__._______.___ Histosols.
Caso. oo Fine-loamy over sandy or sandy-skeletal, mixed, | Typic Hapludalfs___________._____ Alfisols.
mesic.
Cathro_ ____ . ____. Loamy, euiC. . - o . Terric Borosaprists. .. __.________ Histosols.
Dresden ! __________.____.._ Fine-loamy over sandy or sandy-skeletal, mixed, | Mollic Hapludalfs_ ______________ Alfisols.
mesic.
Dresden, mottled subsoil Fine-loamy over sandy or sandy-skeletal, mixed, | Aquollic Hapludalfs______________ Alfisols
variant mesic.
Fabws?. . ___________ Fine-loamy over sandy or sandy-skeletal, mixed, | Aquic Argiudolls_____.__.____.___ Mollisols.
mesic.
Hoehhelm_ _ _____.__._____ Fine-loamy, mixed, mesiCoc oo oo ________- Typic Argiudolls_ _ .. _____._.___ Mollisols.
Keownsd_ ________________ Coarse-loamy, mixed, nonacid, mesic.._____________ Molliec Haplaquepts_ - __.._______ Inceptisols.
Kewaunee_ _________._____ Fine, mixed, mesie_.____________________._________ Typic Hapludalfs________________ Alfisols.
Kibbie. __________._______ Fine-loamy, mixed, mesie._.____________________._ Aquollic Hapludalfs_________._____ Alfisols.
Kolberg_ - __ ... Fme, mixed .o o oo ________ Glossic Eutroboralfs_ ____________ Alfisols
Lamartine_ . ______________ Fine-silty, mixed, mesiC ... ___. Aquollic Hapludalfs_.__________._ Alfisols
Manawa___________.______. Fine, mixed, mesic____ ______________ . ____. Aqguollic Hapludalfs_._____________ Alfisols
Manistee_ _ . ______________ Sandy over clayey, mixed, frigid.____ . ____________ Alfic Haplorthods_ ... __________ Spodosols.
Markey_ - _ . __ Sandy or sandy skeletal, ewie________ . __________ Terric Borosaprists________..___. Histosols.
Menominee. . . oo Sandy over loamy, mixed, frigid. - ... ____________ Alfic Haplorthods________________ Spodosols.
Namur___________________ Loamy, muixed _ - _ _ e Lithic Haploborolls______________ Mollisols.
Namur, wet variant._______ Loamy, mixed, frigid . ____________________________ Lithic Haplaquolls. ___.___.______ Mollisols.
Ogden* ______ .. _.________ Clayey, euic, mMes1C_ oo Terric Medisaprists_________.____ Histosols.
Onaway._ __ . _ ... Fine-loamy, mixed, frigid. . ____________________ Alfic Haplorthods_ ______________ Spodosols.
Oshkosh___________._.___. Very fine, mixed, mesic____ .- Typic Hapludalfs_____.______.___ Alfisols.
Pella_ ____ .. ___ Fine-silty, mixed, noncalcareous, mesic_.___________ Typic Haplaquolls. . ______._____ Mollisols.
Poygan.______ . ___________ Fine, mixed, noncaleareous, mesic_ .. ____._____._____ Typiec Haplaquolls_.______________ Mollisols.
Rodman_.__.____._________ Sandy-skeletal, mixed, mesic._ .- .__.__________ Typic Hapludolls________________ Mollisols.
Roscommon_._______.______ Mixed, frigid___ . ____ Mollic Psammaquents_.__________ Entisols.
Ruse. o __ Loamy, mixed, nonacid, frigad_____________________ Lithic Haplaquepts___________.__ Inceptisols.
Sebewa.__________________ Fine-loamy over sandy or sandy-skeletal, mixed,| Typic Argiaquolls_..____._.. ... Mollisols.
mesic.
Shawano. . ___ . _____..____._ Mixed, frigid__ . _ . ____ Typic Udipsamments_ _____._____ Entisols.
Shullsburg, wet variant_____ Fine, mixed, mesic.____ .o __ Aquic Argiudolls_ .. _______.__ Mollisols
Si880n . - oo Fine-loamy, mixed, mesic. .. .. _________ Typic Hapludalfs_______________ Alfisols.
Solona______________.______ Fine-loamy, mixed . _ _ ____ _______________ ... _____ Aquic Eutroboralfs._ ... ________ Alfisols.
Summerville_______________ Loamy, mixed, frigid..___________________________ Entic Lithic Haplorthods._.______ Spodosols.
Summerville, clayey subsoil | Loamy, mixed, frigid____________________________ Entic Lithic Haplorthods_.____.___ Spodosols.
variant.
Tedrow.___ . __._... Mixed, Mesic._ - .o e Aquic Udipsamments___.._______ Entisols.
Wauseon_ _ _______._______. Coarse-loamy over clayey, mixed, noncalcareous,| Typic Haplaquolls.____________.__ Mollisols.
mesie.
Waymor__________________ Fine-loamy, mixed, mesic ... _____________________ Typic Hapludalfs_.______________ Alfisols.
Yahara_ . ______________ Coarse-loamy, mixed, mesie_._____________________ Aquic Hapludolls_. .- ________ Mollisols.

1 These soils are taxadjuncts to the Dresden series because they
have a B horizon that 1s redder than defined for the séries.

2 These soils are taxadjuncts to the Fabius series because they have
colors that are redder than defined for the series.

3 These soils are taxadjuncts to the Keowns series because they
lack the free carbonates in the solum that are defined for the series.
¢« These soils are taxadjuncts to the Ogden series because they have
a hemic layer that is slightly thicker than defined for the series.
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erals or in nearly pure sand. If a parent material is rich
in clay, the formation of a spodic horizon is generally
delayed until eluviation or weathering has reduced the
clay content below a certain level. Spodosols occur only
in a humid environment.

Alfisols are soils that contain a horizon of clay accu-
mulation. They lack a thick, dark-colored surface layer
that contains colloids dominated by bivalent cations, but
the base status of the lower horizons is not extremely
low.

Histosols are deep organic soils or soils that have a
thick organic surface layer. Since peat deposits are asso-
ciated with free water, Iistosols are saturated for at
least part of the year unless they are artificially drained.

Strorpers.—Each order has been divided into sub-
orders, primarily on the basis of the characteristics that
produce classes that have the greatest genetic similarity.
The suborders narrow the broad climatic range per-
mitted in the orders. The soil properties used to separate
suborders are mainly those that reflect either the pres-
ence or absence of waterlogging or soil differences result-
ing from the climate or vegetation.

GreaT Grouprs.—Suborders are separated into great
groups on the basis of uniformity in the kinds and se-
quence of major soil horizons and features. The horizons
used to make separations are those in which clay, iron,
or humus have accumulated or those that contain a pan
that interferes with the growth of roots or the movement
of water. The features used include the self-mulching
properties of clays, soil temperature, and major differ-
ences in chemical composition (mainly caleium, mag-
nesium, sodium, and potassinum). The great group is not
shown separately in table 12, because it is the last word
in the name of the subgroup.

Sureroup.—Great groups are divided into subgroups,
one representing the central, or typic, segment of the
group, and others, called intergrades, that have proper-
ties of the group and also one or more properties of
another great group, suborder or order. Subgroups may
also be made in those instances where soil properties
intergrade outside the range of any other great group,
suborder, or order. The names of subgroups are derived
by placing one or more adjectives before the name of
the great group.

Fammues—Families are separated within a subgroup
primarily on the basis of properties important to the
growth of plants or behavior of soils when used for engi-
neering. Among the properties considered are texture,
mineralogy, reaction, soil temperature, permeability,
thickness of horizons, and consistence.

SertEs.—At the series level primary attention is given
to a control section. Attention is centered on genetic
horizons if they are well expressed. If the genetic hori-
zons are not well expressed, or if they are thin, attention
1s centered on a corresponding portion of the regolith.

In table 12 the soils of Brown County are placed in
some categories of the current system.

Basic Changes that Affect Soils

Differentiation of horizons in the soils of Brown
County is the result of one or more of the following:
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accumulation of organic matter, leaching of carbonates
and salts, translocation of silicate clay minerals, and re-
duction and transfer of iron.

Enough organic matter to form an Al horizon has
accumulated in the uppermost layers of all but a few
soils in the county, but the quantity varies. The Shawano
soils, for example, have a faint, thin A1 horizon that is
low in organic-matter content; but the Dresden, Kibbie,
Wavmor and other soils have a thicker Al horizon that
is fairly high in organic-matter content. Much of the
organic matter is in the form of humus.

Leaching of carbonates and salts has occurred in al-
most all soils. Tts visible effect on horizon differentiation
has been limited, but it has had an indirect effect in that
it has facilitated the translocation of silicate clay min-
erals in some soils. Free carbonates and salts have been
almost completely carried out of the profiles of some of
the well-drained soils. Even in the wettest soils, throngh
which water moves very slowly, some leaching is indi-
cated by the lack of free carbonates and by an acid
reaction.

The translocation of silicate clay minerals has con-
tributed to the development of horizons in many soils of
Brown County. In Dresden, Kewaunee, Kibbie, and other
deep soils, silicate clay has accumulated in an illuvial
B horizon that contains more total clay and more fine
clay than the horizons above or below it. In Shawano
and other soils, however, the illuvial horizon contains
no more total clay than the underlying C horizon. Nearly
all the soils that have a blocky structure contain clay
films, some of which are thin and weakly expressed. The
films occur as thin layers on ped faces, and the long
axes of the clay particles lie parallel to the surface on
which they are deposited. This translocated clay, where
strongly expressed, fills the cracks of the soil and the
crevices and openings left by plant roots, animals, or
insects.

The horizon from which clay has been carried is iden-
tified in these soils by its bleached appearance, friable
consistence, and generally platy structure.

Nearly structureless soils, such as those of the Yahara
series, have a slight accumulation of silicate clay in the
B horizon. They do not have clay films on ped surfaces,
however, because they have no peds with prominent cleav-
age planes, nor have they been subjected to intensive or
prolonged weathering. The clay in the illuvial horizon of
these soils generally occurs as a coating on the individual
sand grains and is parallel to the surface of the grain.
A few pores in this horizon have weak, discontinuous,
clay films.

The reduction and transfer of iron oxides has occurred
in all the very poorly drained, poorly drained, and some-
what poorly drained soils. This process, called gleying,
is most pronounced in the Poygan soils, and it is indi-
cated by a gray color in the subsurface layers. After iron
has been reduced, it may be removed completely from
the soil profile. More commonly in Brown County, it has
moved a short distance and stopped either in the horizon
of its origin or in an adjoining horizon. Segregated iron
forms yellowish-red, strong-brown, or yellowish-brown
mottles. Black manganese spots are also common.
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General Nature of the County

This section gives facts about the history of Brown
County. It also describes the physiography, drainage,
water supply, and climate and gives facts about trends
in farming and in other land uses. Farm statistics used
are from records of the U.S. Bureau of the Census.

History of Brown County

The region of which Brown County is a part was
ceded by France to England in 1760, and by England
to the United States in 1783.

The city of Green Bay, located on Green Bay in the
northern part of Brown County, is one of the oldest
settlements of the northwest. Jean Nicolet landed there
in 1634, Father Claude Allouez came in 1669, and Joliet
and Marquette came in 1673, When a trading post was
established in 1683, the settlement became an important
fur-trading point. DeLanglade is believed to have done
the first farming in Brown County in 1745. A military
road to Chicago was completed in 1830, and government
land surveys were started in 1834.

Brown County was established in 1818 while Wisconsin
was still a part of the Northwest Territory. It included
parts or all of many counties of northeastern Wisconsin
and was reduced to its present boundaries in 1851.

About 50 settlers were in the area in 1785. The tide of
foreign immigration began about 1848, and the 1860
census reported 11,795 inhabitants. The pioneer settlers
were engaged in fur trading and only such farming as
was necessary to supply their needs. After 1840 the lum-
ber industry grew rapidly. The immense quantity and
desirable quality of the pine, combined with water out-
lets, brought prosperity. Around 1860, however, large
acreages were opened to wheat farming, and lumbering
was replaced as the principal industry. Around 1900,
when wheat failed because of the chinch bug, dairy farm-
ing began to expand. In 1953 milk cows made up three-
fourths of the value of livestock on Brown County farms.
Farmers have also given considerable attention to cash
crops. Barley, sweet corn, flaxseed, canning peas, and
vegetables are most important.

The excellent harbor at Green Bay favored the develop-
ment of industry and farming. On June 19, 1873, the first
railroad to Green Bay was completed, and others soon
followed. Because the area is served by a network of
good primary and secondary highways, farm produce is
moved mostly by truck.

Physiography and Drainage

Two bedrock formations control the physiography of
Brown County. The thick, prominent Niagara limestone
that underlies the eastern part of Brown County gave
rise to the eastern ridges of Wisconsin (fig. 17), but
glacial action has modified the topography of this area.
Glacial ice has scoured bedrock in one place and de-
posited hills of glacial material in another. Along much
of the escarpment, the Valders ice left a narrow strip of
relatively level land. The rest of the county to the east,
excluding the southeastern part, is a rolling till plain.
It generally is well drained but in places has hummocky
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Figure 17.—Part of the Niagara escarpment, which is a conspicu-
ous topographic feature in Brown County. In this county it is
mapped as Stony and rocky land.

micro-relief and many small, wet depressions. Marshy
and swampy areas and steep, sharply dissected benches
occur east of the city of Green Bay. In the southeastern
part of the county, in the vicinity of the city of Den-
mark. the Cary glacier formed a moraine between two
lobes. This is part of the well-known Kettle Moraine,
which is extremely hilly and choppy and has many poorly
drained depressions.

The western part of Brown County rests on the back-
slope of the Galena limestone formation. This formation,
which tilts gently to the east, is considerably lower than
the Niagara Formation and forms the eastern lowlands
of Wisconsin. Superimposed on this level to undulating
lowland are glacial landforms. These are made up of
several long, benchlike. sandy ridges, believed to be eskers,
and a wide, rolling moraine ridge. Most swampy areas
are extinet glacial lakes. The western and southern edges
of Green Bay, noticeably flat and marshy, were covered
by the Bay during glacial times.

The valley of the Fox River owed its origin to a dip
in the eastern edge of the Galena limestone formation.
This depression. about 4 miles wide. borders the foot of
the Niagara escarpment throughout the county. It is
nearly level to gently rolling.

Drainage patterns in Brown County developed largely
under the influence of bedrock formations. In the eastern
part of Brown County, the somewhat elevated position
of the Niagara escarpment forces most of the drainage
to the east and southeast. Headwaters of the Kewaunee,
Neshota, Branch, and Devil Rivers are in this area; and
these streams flow east and southeast into Lake Michigan.
The Neshota, Branch, and Devil Rivers merge with other
streams beyond the county border. Bower and Baird
Creeks flow west, and they are the only streams in Brown
County to do so. A gap in the escarpment between Kolb
aRr}d Bay Settlement permits them to flow into the Fast

iver.
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West of the escarpment all streams, except the Suamico
River, flow northeast (parallel to the Niagara escarp-
ment) into Green Bay. The Fox and East Rivers and
Ashwaubenon Creek furnish drainage for the Fox River
Valley. Trout and Duck Creeks provide water outlets for
the north-central part of western Brown County. The
former flows into Duck Creek before reaching Green Bay.
Most areas of the townships of Pittsfield and Suamico
are drained by the Suamico River, which flows east into
Green Bay.

The low, level position of all of Brown County west
of the escarpment has produced shallow stream channels,
except in places where the streams have cut through
glacial landforms. In places in these areas, the appear-
ance of the relief is very striking.

Water Supply

Water supplies in Brown County are obtained from all
the geological formations. The most important sources,
however, are the surface deposits of sand and gravel that
underlie the reddish clayey drift and the sandstone strata
that underlie the Galena-Platteville dolomite (70). The
ground-water level in the valleys of the Fox River and
Duck Creek usually is not far below the surface and
generally is at a depth of less than 100 feet. In the up-
lands of the eastern part of the county, water generally
is between depths of 100 and 200 feet. The shale under-
lying the Niagara limestone is impervious, and there
are also some shaly seams within the dolomite which
favorably influence the water-bearing characteristics of
the Niagara Formation.

Water contained within the sandstone underlying the
Galena-Platteville limestone is under strong pressure ; and
in the low areas of the Fox River Valley and adjacent to
Green Bay, strong flows are developed.
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Springs at the base of the limestone escarpment east of
Green Bay are a common source of water in the eastern
part of the county. In this locality, wherever the shale
outcrops along the bluff, springs are likely to issue either
directly from the shale or from the overlying drift some
distance from the ledge.

Climate of Brown County *

The climate of Brown County is continental and is
characterized by the marked changes in weather that are
common to locations in the interior of large land masses
of the middle latitudes. The nearby waters of Green Bay,
Lake Michigan, and Lake Winnebago exert a strong
modifying influence on the climate. The length of a day
varies from approximately 1514 hours late in June to 9
hours late in December.

Winters are cold and snowy, but summers are mostly
warm with periods that are hot and humid. Spring and
fall are sometimes short and are often a mixture of sum-
mer and winter climatic conditions. Weather changes
can be expected every few days in winter and spring. The
following climatological information and data are based
on observations taken at Green Bay, and they are fairly
representative of the county at large. Average tempera-
ture and precipitation data are shown in table 13. The
probabilities of critical temperatures in spring and fall
are shown in table 14.

During the period of record, the extreme high tempera-
ture was 104° F. and the low, —386°. The number of days
in which the temperature reached 90° or higher averaged
8 per year, ranging from 20 in 1955 to none in 1950 and
1951. The average number of days per year in which the

{By Hans E. RosenpAL, climatologist for Wisconsin, National
Weather Service, U.S Department of Commerce,

TaBLE 13.—Temperature and precipitation representative of Brown County, Wisconsin
[All data from Green Bay, Brown County, Wis.]

Temperature Precipitation

Month Average Average One year in 10 will have— | Days with Average

daily daily Average Average | Average snow cover |depth of snow

maximum | minimum | maximum | minimum total of 1 inch or | on days with

Less than— | More than— more snow cover

°F °F °F °F. Inches Inches Inches Number Inches

January__..._._____ 25 9 41 —17 1.2 0.5 2.3 4 45

February. ... .._._.___ 27 9 42 —12 1.1 .4 2.3 19 5.7

March___.._________ 36 20 58 —1 1.3 .9 2.8 13 4.7

April o _______ 52 34 76 19 2.5 1.3 4.0 2 3.1
My 65 44 81 20 3.1 L5 46 ® 0
June__ ... _______ 75 56 90 39 3.4 2.0 5. 3 0 0
July . . 82 59 91 45 2.7 1.5 48 0 0
August. ... ______ &0 58 90 42 2.8 19 45 0 0
September_________ 71 50 87 31 2.9 1.2 6.0 0 0
October_._.________ 60 39 80 23 1.9 .6 3. 8 ® 0

41 27 63 8 1.9 . 8 3.8 2 1.5

29 15 48 —10 1.2 5 24 11 2.7

54 35 293 3 —19 26. 0 19.0 32.5 71 45

1 Less than 0.5 day.
2 Average annual maximum.

8 Average annual minimum.



116

SOIL SURVEY

TABLE 14.— Probabilities of last freezing temperature in spring and first in fall
[All data from Green Bay, Brown County, Wis.]

Probability

Dates for given probability and temperature

16° F. or lower

20° F. or lower

24° F. or lower

28° F. or lower

32° F or lower

Spring:

1 year in 10 later than______________
2 years 1n 10 later than_

5 years in 10 later than_

Fall
1 year in 10 earlier than

2 years in 10 earlier than_ ___________
5 years in 10 earhier than____________

April 7
April 2
March 22

November 6
November 12
November 23

April 14 April 22 May 6 May 21
April 8 April 17 May 1 May 16
March 28 April 6 April 21 May 6
October 30 October 21 October 9 September 23
November 4 October 26 October 15 October 3
November 15 November 6 October 26 October 14

temperature dropped to 0° or below is 22, varying from
as many as 55 days in 1963 to as few as 10 in 1944,

Precipitation for the period May through September
accounted for about 57 percent of the annual average
total. The probability of 1 inch or more of rainfall in a
7-day period during the summer is greatest in the early
part of June, when such a period occurs more than 3 years
in 10. The probability of a 7-day period (trace or less of
precipitation) during the summer is greatest in August.
During that month a 7-day dry period occurs about 2
years in 10. Intensities of about 1.25 inches in 1 hour,
1.80 inches in 6 hours, and 2.40 inches in 24 hours can be
expected about once in 2 years.

Snowfall ranged from as much as 63 inches in the win-
ter of 1961-62 to as little as 21 inches in the winter of
1967-68. The average date of the first snowfall of 1 inch
or more is November 25. This snowfall occurs by Novem-
ber 1 in 1 year in 10, and by December 20 in 9 years in
10.

Thunderstorms occurred on an average of 38 days a
year, ranging from 52 days to 28. Hail fell on an average
of 2 days a year. The range of frequency is from no hail
to hail 7 days a year. Violent windstorms associated with
thunderstorms or squall lines occasionally pass over the
area. In the 50-year period between 1916 and 1966, 10
tornadoes were confirmed in Brown County.

Prevailing winds are from the northwest in winter and
from the southwest for the remaining months, but north-
east winds are not infrequent throughout the year because
of topographical effects. Average windspeed ranges from
14 miles per hour in November to about 9 miles per hour
in July and August. Windspeed averages less than 4
miles per hour about 8 percent of the time, 4 to 12 miles
per hour 54 percent of the time, 13 to 31 miles per hour
37 percent of the time, and greater than 31 miles per hour
about 1 percent of the time. Winds of the highest velocity
generally are from the northwest, west, or southwest.

Possible sunshine averaged between 60 and 70 percent
for the months of June through August during the period
of record ; near 40 percent for November, December, and
January; and between 50 and 60 percent for the remain-
ing months.

The average date of the last freeze in spring is May 6
and of the first in fall, Qctober 14. The growing season,

defined as the number of days between the last freeze in
spring and the first in fall, averages 161 days.

The freeze data are calculated for Green Bay; but mini-
mum temperatures may vary considerably across the
county on calm, clear nights, depending on the topogra-
phy and kinds of soil in the area. Valleys generally are
several degrees cooler than areas at higher elevation.

Farming

In 1968 slightly more than 75 percent of the total
acreage of Brown County was in farms. Dairying is the
main source of farm income.

The number of farms and farmers is steadily declining,
but the size and value of individual farms is increasing.
The number of farms decreased from 2,388 in 1959 to
1,920 in 1968. Of the 1,920 farms, 1,328 were dairy farms.
The average size of farms increased from 122 acres in
1959 to 183 acres in 1968. The total area in farms was
254,619 acres in 1968, as compared to 292,995 acres in
1959.

In 1968 more than 50 percent of the soils, or about
178,000 acres, was used for growing crops. Only 13.8 per-
cent, or 46,300 acres, was wooded. In 1959 about 11,000
acres were used exclusively for pasture, but the acreage in
pasture has decreased somewhat since that time. Two-
thirds of the county’s woodland is also grazed.

The major crops in Brown County and the propor-
tionate acreage planted to them are as follows: alfalfa, 25
to 32 percent; oats, 15 to 19 percent; corn, 10 to 19 per-
cent; and clover timothy, 1 to 4 percent. Peas and sweet
corn are minor crops grown in the county and truck crops
are also grown on a small acreage.

The number of heifers and milk cows, sheep, and
chickens has declined, but the number of hogs has re-
mained relatively stable.

Numbers of livestock on farms in the county in 1969
were as follows:

Lrvestock Nugl())((e)r;)
Cattle and calves 55,

Heifers and milk COWS_ e 43,900
Hogs - —— - 36,350
Chickens (4 months old and older) e 78,000
Sheep _ 700
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Trends in Land Use®

The population of Brown County in 1970 was about
185,000, and projections are that this number will in-
crease to 229,000 by 1985.

From 1960 to 1965 in the Green Bay metropolitan area,
the acreage in developed residential land increased 13
percent, that used for commercial purposes increased 12
percent, and that used by industry increased 11 percent.
Projected land use for these purposes for 1985 is slightly
under 21,000 acres, compared to 12,400 acres in 1965.

The number of small farms continues to decrease, and
much of the land is being taken over by larger, more
efficient units. The land-use trend is reflected in census
information, which indicates that between 1940 and 1968
the number of farms declined from 3,312 to 1,920, and
the total acreage in farms decreased from 307,992 to
254,619. These figures indicate a decline of about 41 per-
cent in the number of farms, and that 53,373 acres used as
farmland in 1940 was used for other purposes in 1968.
This information is slightly misleading because the defi-
nition of the term “farm” changed during the period
1950 to 1960. This change, however, affected the data only
slightly.

These trends dictate that proper land use is of utmost
importance. This problem 1s further compounded, be-
cause in addition to the direct effects of the tremendous
population growth, there is added pressure for uses re-
lated to population, such as parks, highways, and airports.

Approximately 77 percent of the soils in the county are
poo};‘ly suited to uses that require the installation of septic
tanks.

All of these trends have resulted in a more rapid in-
crease in land value than that caused by inflation, and
these trends are expected to continue.
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Glossary

Aggregate, soil. Many fine particles held in a single mass or cluster.
Natural soil aggregates, such as crumbs, blocks, or prisms, are
called peds. Clods are aggregates produced by tillage or logging.

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Available water capacity (also termed 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 capacity and the amount at wilt-
ing point. It is commonly expressed as inches of water per inch
of soil, Following are terms for available water capacity used
in this soil survey and their approximate quantitative value:

Inches
Very high - More than 12
High e 9 to 12
Moderate - 6to9
T OW e e 3to6
Very 1oWo e 0to3

Base saturation. The degree to which material that has base-
exchange properfies is saturated with exchangeable cations
other than hydrogen, expressed as a percentage of the cation-
exchange capacity.

Blowout. An excavation produced by wind action in loose soil,
usually sand.

Calcareous soil. A soil containing enough calcium carbonate (often
with magnesium carbonate) to effervesce (fizz) visibly when
treated with cold, dilute hydrochloric acid.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent silt.

Colluvium. Soil material, rock fragments, or both, moved by creep,
slide, or local wash and deposited at the base of steep slopes.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Loose —Noncoherent when dry or moist; does not hold together
in a mass.

Friable—When moist, crushes easily under gentle pressure be-
tween thumb and forefinger and can be pressed together into
a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinetly noticeable.

Plastic—WWhen 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
stretech somewhat and pull apart, rather than to pull free
from other material.

Hard—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger

Soft —When dry, breaks into powder or individual grains under
very slight pressure.

Cemented —Hard and brittle ; little affected by moistening.

Contour striperopping. Growing crops in strips that follow the
contour or are parallel to terraces or diversions Strips of grass
or close-growing crops are alternated with strips of clean-tilled
crops or summer fallow.
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Diversion, or diversion terrace. A ridge of earth, generally a ter-
race, that is built to divert runoff from its natural course and,
thus, to protect areas downslope from the effects of such runoff.

Drainage, soil (natural). Refers to the conditions of frequency
and duration of periods of saturation or partial saturation that
existed during the development of the soil, as opposed to al-
tered drainage, which is commonly the result of artifical drain-
age or irrigation but may be caused by the sudden deepening of
channels or the blocking of drainage outlets. Seven different
classes of natural soil drainage are recognized.

Ezcessively drained soils are commonly very porous and rapidly
permeable and have a low water-holding capacity.

Somewhat excessively drained soils are also very permeable and
are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are com-
monly of intermediate texture.

Moderately well drained soils commonly have a slowly perme-
able layer in or immediately beneath the solum. They have
uniform color in the A and upper B horizons and have
mottling in the lower B and the C horizons.

Somewhat poorly drained soils are wet for significant periods but
not all the time, and some soils commonly have mottling at
a depth below 6 to 16 inches.

Poorly drained soils are wet for long periods and are light gray
and generally mottled from the surface downward, although
mottling may be absent or nearly so in some soils.

Very poorly drained soils are wet nearly all the time. They have
a dark-gray or black surface layer and are gray or light gray,
with or without mottling, in the deeper parts of the profile.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinet characteristics produced by soil-forming proc-
esses. These are the major horizons :

O horizon.—The layer of organic matter on the surface of a min-
eral soil This layer consists of decaying plant residues.

A horizon.—The mineral horizon at the surface or just below an
O horizon. This horizon is the one in which living organisms
are most active and therefore is marked by the acecumulation
of humus. The horizon may have lost one or more of soluble
salts, elay, and sesquioxides (iron and aluminum oxides).

B horizon—The mineral horizon below an A horizon. The B hori-
zon is in part a layer of change from the overlying A to the
underlying C horizon. The B horizon also has distinctive
characteristies caused (1) by accumulation of clay, ses-
quioxides, humus, or some combination of these; (2) by
prismatic or blockly structure; (3) by redder or stronger
colors than the A horizon; or (4) by some combination of
these. Combined A and B horizons are usually called the
solum, or true soil. If a soil lacks a B horizon, the A horizon
alone is the solum.

C horizon.—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be like
that from which the overlying horizons were formed. If the
material is known to be different from that in the solum,
a Roman numeral precedes the letter C.

R layer—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an A
or B horizon.

Lacustrine deposit (geology). Material deposited in lake water
and exposed by lowering of the water level or elevation of the
land.

Morphology, soil. The physical makeup of the soil, including the
texture, structure, porosity, consistence, color, and other physi-
cal, mineralogical, and biological properties of the various hori-
zons, and their thickness and arrangement in the soil profile.

Mottled. Irregularly marked with spots of different colors that
vary in number and size. Mottling in soils usually indicates
poor aeration and lack of 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 these* fine, less than 5
millimeters (about 0.2 inch) in diameter along the greatest
dimension; medium, ranging from 5 millimeters to 15 milli-
meters (about 0.2 to 0.6 inch) in diameter along the greatest
dimension; and coarse, more than 15 millimeters (about 0.6
inch) in diameter along the greatest dimension.

Muck. An organic soil consisting of fairly well decomposed organie
material that is relatively high in mineral content, finely di-
vided, and dark in color.
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Outwash (geology). Cross-bedded gravel, sand, and silt deposited
by melt water as it lowed from glacial ice.

Peat. Unconsolidated soil material, largely undecomposed organic
matter, that has accumulated where there has been excess
moisture.

Permeability. The quality that enables the soil to transmit water
or air. Terms used to describe permeability are as follows:
very slow, slow, moderately slow, moderate, moderately rapid,
rapid, and very rapid.

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.

Puddled soil. A soil that is dense, massive, and without regular
structure because it has been artificially compacted when wet.
Commonly, a puddled soil is a clayey soil that has been tilled
when wet.

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 precisely
neutral in reaction because it is neither acid nor alkaline. An
acid, or ‘“‘sour,” soil is one that gives an acid reaction. In words,
the degrees of acidity or alkalinity are expressed thus:

pH pH
Extremely acid.._ Below4.5 Neutral .___________ 6.6t07.3
Very strongly acid- 4.5t05.0 Mildly alkaline______ 74t0 7.8
Strongly aecid..__. 51t05.5 Moderately alkaline. 7.9to84
Medium acid_____ 5.6t06.0 Strongly alkaline.___ 8.5t09.0
Slightly acid._._.. 61to6.5 Very strongly alka-
line .. __ 9.1 and
higher

Relief. The elevations or inequalities of a land surface, considered
collectively.

Sand. Individual rock or mineral fragments in a soil that range
in diameter from 0.05 millimeter to 2.0 millimeters. Most sand
grains consist of quartz, but they may be of any mineral com-
position. The textural class name of any soil that contains 85
percent or more sand and not more than 10 percent clay.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil of the silt text-
ural class is 80 percent or more silt and less than 12 percent
clay.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in mature soil includes 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 characteristic of the soil are largely con-
fined to the solum.

Stratified. Composed of, or arranged in, strata, or layers. such as
stratified alluvium. The term is confined to geological material
Layers in soils that result from the processes of soil formation
are called horizons; those inherited from the parent material
are called strata.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining aggregates and have properties unlike those of an equal
mass of unaggregated primary soil particles. The principal
forms of soil structure are—oplaty (laminated), prismatic
(vertical axis of aggregates longer than horizontal), columnar
(prisms with rounded tops), blocky (angular or subangular),
and granular. Structureless soils are (1) single grain (each
grain by itself, as in dune sand) or (2) massive (the particles
adhering together without any regular cleavage, as in many
claypans and hardpans).

Subsoil. Technically, the B horizon; roughly, the part of the
solum below plow depth.

Substratum. Technically, the part of the soil below the solum.

Surface layer. A term used in nontechnical soil deseriptions for ene
or more layers above the subsoil. Includes A horizon and part
of B horizon ; has no depth limit.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness The
plowed layer.

Terrace. An embankment, or ridge. constructed across sloping soils
on the contour or at a slight angle to the contour. The terrace
intercepts surplus runoff so that it may soak into the soil or
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flow slowly to a prepared outlet without harm. Terraces in
fields are generally built so they can be farmed. Terraces in-
tended mainly for drainage have a deep channel that is main-
tained in permanent sod.

Terrace (geological). An old alluvial plain, ordinarily flat or
undulating, bordering a river, lake, or the sea. Siream terraces
are frequently called second bottoms, as contrasted to flood
plains, and are seldom subject to overflow. Marine terraces
were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in order
of increasing proportions of fine particles, are sand, loamy send,
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam,
silty clay loam, sandy clay, silty clay, and clay. The sand, loamy
sand, and sandy loam classes may be further divided by speci-
fying “coarse,” “fine,” or ‘“very fine.”
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Till, glacial (geology). Unassorted, nonstratified glacial drift con-
sisting of clay, silt, sand, and boulders transported and de-
posited by glacial ice.

Tilth, soil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the friable
state and is associated with high noncapillary porosity and
stable. granular structure A soil in poor tilth is nonfriable,
hard, nonaggregated, and difficult to till.

Upland (geology). Land consisting of material unworked by water
in recent geologic time and lying, in general, at a higher eleva-
tion than the alluvial plain or stream terrace. Land above the
lowlands along rivers.

Variant, soil. A soil having properties sufficiently different from
those of other known soils to suggest establishing a new soil
series. but a soil of such limited known area that ereation of a
new series is not believed to be justified.
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