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HOW TO USE THIS

THIS SOIL SURVEY of Milwaukee and Waukesha Counties
contains information that can be applied in managing
farms and woodlands; in selecting sites for roads,
ponds, buildings, or other structures; and in judg-
ing the suitability of tracts of land for farming,
industry, wildlife, or recreation.

Locating Soils

All the soils of this survey area are shown on
the detailed map at the back of this publication.
This map consists of many sheets that are made from
aerial photographs. Each sheet is numbered to cor-
respond with numbers shown on the Index to Map
Sheets.

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

Finding and Using Information

The "Guide to Mapping Units" can be used to find
information in the survey. This guide lists all of
the soils of the two counties in alphabetic order by
map symbol. It shows the page where each kind of
soil is described and also the capability unit and
the woodland, wildlife, recreation, and shrub and
vine groups in which the soil has been placed.

Individual colored maps showing the relative suit-
ability or limitations of soils for many specific
purposes can be developed by using the soil map and
information in the text and tables. Interpretations
not included in the text or in tables can be devel-
oped by grouping the soils according to their suit-
ability or limitations for the desired purpose.
Translucent material can be used as an overlay over
the soil map and colored to show soils that have the
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same limitation or suitability. For example, soils
that have a slight limitation for a given use can

be colored green, those with a moderate limitation
can be colored yellow, and those with a severe limi-
tation can be colored red.

Farmers and those who work with farmers can learn
about use and management of the soils by reading
descriptions of the soils and the discussions of
the capability units.

Foresters and others can refer to the subsection
"Woodland and Community Planting,' where the soils
of the area are grouped according to their suitabil-
ity for forest trees and for trees in various kinds
of plantings.

Game managers, sportsmen, and others concerned
with wildlife will find information about soils
and wildlife in the subsection "Wildlife Uses of
Soils."

Developers of campgrounds and other recreational
facilities can refer to the subsection '"Recreation-
al Uses of Soils" to find limitations of soils for
various types of recreational use.

Engineers and builders will find, under "Engi-
neering Uses of Soils," tables that give test data
and estimated properties of soils that affect engi-
neering practices and structures.

Community planners and others concerned with
suburban development can read about the properties
that affect the choice of homesites, industrial
sites, schools, and parks in the subsections '"Engi-
neering Interpretations' and '"Recreational Uses of
Soils."

Soil scientists and others can read about how the
soils were formed and how they are classified in the
section "Formation and Classification of Soils."

Newcomers in Milwaukee and Waukesha Counties may
be especially interested in the section 'General
Soil Map,'" where broad patterns of soils are de-
scribed. They may also be interested in the section
"Additional Facts About Milwaukee and Waukesha
Counties," which gives additional information about
the survey area.

Cover picture:

A soil scientist sketching soil boundaries
in a rural-fringe area of Waukesha County.
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MILWAUKEE AND WAUKESHA COUNTIES are in the south-
eastern part of Wisconsin (fig. 1). Milwaukee

i

GlllBBN BAYI
l

LA CROSSE

’s 3

AT P

®
MADISON

CHICAGO

State Agrioultural Experiment Station st .dadison

Figure 1.--Location of Milwaukee and Waukesha
Counties in Wisconsin.

County is bordered on the east by Lake Michigan,

and on the west, by Waukesha County. It has a total
land area of 152,960 acres. Of this total acreage,
about 58,350 acres within the city limits of Mil-
waukee was excluded from the survey, because the

s0ils in that area had been disturbed too extensive-
ly for a detailed survey to be practical. Waukesha
County has a total land area of 355,840 acres, all
of which is in the survey area. The city of Mil-
waukee is the county seat of Milwaukee County, and
the city of Waukesha is the county seat of Waukesha
County.

Commerce and industry are important occupations
in che east-central part of Milwaukee County. They
are increasingly ‘important in other parts of that
county and in the eastern part of Waukesha County.
Farming is still the leading occupation in the west-
ern two-thirds of Waukesha County, and dairying is
the main farm enterprise in that area. Corn, small
grains, and forage crops are grown extensively on
the farms, and they provide feed for the dairy cat-
tle, as well as some cash income. The largest
tracts of woodland are also in the western two-thirds
of Waukesha County, but smaller tracts are scattered
throughout the rest of the survey area. These
tracts supply wood products needed on the farms,
and they provide some cash income from the sale of
wood products. The wooded tracts and the many lakes
are becoming increasingly important as recreational
areas. They are also highly desirable as homesites
for the expanding populations of southeastern Wis-.
consin and northeastern Illinois.

Although the importance of farming as an occupa-
tion has diminished in Milwaukee County and in the
eastern part of Waukesha County, farm products are
still highly important to ‘the economy of the city
of Milwaukee and surrounding areas. The processing
and the shipping of grain, grain products, and other
farm products provide employment for thousands of
persons in this area. More than 1 million tons of
farm products were moved through the port of Mil-
waukee (3) 1/ in 1963. Several million tons of pro-
ducts of various kinds are now moved through this
port each year.

Soils in the survey area have formed mainly in
material that was laid down through glaciation.
Those in the eastern part have a rather high content
of clay. They warm up slowly in spring, are easily
compacted, and are likely to puddle if worked when
wet. Most of the soils.in the central and western
parts tend to be droughty, and the sandy ones are
subject to blowing. Soils in low areas are gener-
ally wet.

1/
Underscored numbers in .parentheses refer to
Literature Cited, p. 174.



HOW THIS SURVEY WAS MADE

Soil scientists made this survey to learn what
kinds of soils are in Milwaukee and Waukesha Coun-
ties, where they are located, and how they can be
used. The soil scientists went into the area know-
ing they likely would find many soils they had al-
ready seen, and perhaps some they had not. As they
traveled over the area, they observed steepness,
length, and shape of slopes; size and speed of
streams; extent of the flood plains and high water-
marks; kinds of native plants or crops; kinds of
rock and depth to bedrock; and many facts about the
soils. They dug or bored many holes to expose soil
profiles, and they also examined road cuts, trenches,
gravel pits, newly dug basements; and the like,
where soil profiles could be examined and studied.
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 roots of plants.

The soil scientists made comparisons among the
profiles they studied, and they compared these pro-
files with those in counties nearby and in places
more distant. They classified and named the soils
according to nationwide, uniform procedures. To
use this survey efficiently, it is necessary to
know the kinds of groupings most used in a local
soil classification.

Soils that have profiles almost alike make up a
soil series. Except for different texture in the
surface layer, all the soils of one series have
major horizons that are similar in thickness,
arrangement, and other important characteristics.
Each soil series is named for a town or other geo-
graphic feature near the place where a soil of that
series was first observed and mapped. Kewaunee and
Theresa, 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 go with their behavior in the
natural, untouched landscape. Soils of one series
can differ somewhat in texture of the surface soil
and in slope, stoniness, or some other character-
istic that affects use of the soils by man.

Many soil series contain soils that differ in
texture of their surface layer. According to such
differences in texture, separations called soil
types are made. Within a series, all the soils
having a surface layer of the same texture belong
to one soil type. Fox sandy loam and Fox silt loam
are two soil types in the Fox series. The differ-
ence in texture of their surface layers is apparent
from their names.

Some soil types vary so much in slope, degree of
erosion, number and size of -stones, or some other
feature affecting their use, that practical sugges-
tions about their management could not be made if
they were shown on the soil map as one unit. Such
soil types are divided into phases. The name of a
soil phase indicates a feature that affects manage-
ment. For example, Fox sandy loam, 0 to 2 percent
slopes, is one of several phases of Fox sandy loam,
a soil type that ranges from nearly level to
sloping.

‘help in drawing boundaries accurately.

After a guide for classifying and naming the
soils had been worked out, the soil scientists drew
boundaries of the individual soils on aerial photo-
graphs. - These photographs show woodland, buildings,
field borders, trees, and other details that greatly
The soil
map in the back of this survey was prepared from the
aerial photographs. Generally speaking, the soils
in rural areas have not been greatly disturbed by
man, except for cultivation, and their boundaries
could be plotted in detail with greater accuracy
than those in cities and towns. Within cities and
towns, where little open space remains, and where
hills have been leveled, low areas filled in, and
the natural soils greatly disturbed, the boundaries
cannot be recognized or plotted easily. For this
reason, an arbitrary boundary was drawn around the
city of Milwaukee and its environs. Within this
boundary, a detailed soil survey was not feasible,
and that area was excluded from the soil survey.

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

In preparing some detailed maps, the soil scien-
tists have a problem of delineating areas where dif-
ferent kinds of soils are so intricately mixed and
occur in areas so small in size, that it is not
practical to show them separately on the map.
Therefore, they show this mixture of soils as one
mapping unit and call it a soil complex. Ordinar-
ily, a soil complex is named for the major kinds of
soil in it, for example, Casco-Rodman complex, 6 to
12 percent slopes, eroded. Also on most soil maps,
areas are shown that are so rocky, so shallow, or
so frequently worked by wind and water that they
cannot be classified by soil series. These areas
are shown on the map like other mapping units, but
they are given descriptive names, such as Alluvial
land or Rough broken land, and are called land
types.

While a soil survey is in progress, samples of
soils are taken, as needed, for laboratory measure-
ments and for engineering tests. Laboratory data
from the same kinds of soils 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 assembled. The mass of detailed infor-
mation then needs to be organized in a way that it
is readily useful to different groups of readers,
among them farmers, ranchers, managers of woodland,
engineers, and homeowners. Grouping soils that are



similar in suitability for each specified use is the
method of organization commonly used in soil sur-
veys. On the basis of the yield and practice

tables and other data, the soil scientists set up
trial groups, and then test them by further study
and by consultation with farmers, agronomists,

engineers, and others. Then, the scientists adjust
the groups according to the results of their stud-
ies and consultation. Thus, the groups that are
finally evolved reflect 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 Milwaukee
and Waukesha Counties. A soil association is a
landscape that has a distinctive proportional pat-
tern 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 asso-
ciation may occur in another, but in a different
pattern and proportion.

A map showing soil associations is useful to
people who want a general idea of the soils in a
county or larger tract, who want to compare differ-
ent parts of such a tract, or who want to know the
location of large areas suitable for a certain kind
of farming or other land use. Such a map is not
suitable for planning the management of a farm or
field, or for choosing the site for a building or
other structure, because the soils in any one asso-
ciation ordinarily are different in slope, depth,
stoniness, drainage, and other characteristics that
affect management.

- The soil associations of Milwaukee and Waukesha
Counties are described in the pages that follow and
are shown on the colored map at the back of this
survey.

1. Houghton-Palms-Adrian Association

Very poorly drained organic soils in depressions on
old lakebeds and on flood plains

This association occurs throughout most of the
survey area. The soils are mainly in marshy depres-
sions and on the very gently sloping floors of
stream valleys, where they have formed from dead
and decaying remains of plants. In a few places,
the soils occupy hanging bogs on seepy slopes adja-
cent to better drained soils of uplands. The asso-
ciation makes up about 5 percent of the survey area.

The major soils in this association are the
Houghton, Palms, and Adrian. . Houghton soils make
up 65 percent of the total acreage; Palms soils,

15 percent; Adrian soils, 15 percent; and minor
soils, 5 percent.

The Houghton soils have formed in a layer, more
than 5 feet thick, of the remains of sedges, reeds,
and other water-tolerant plants. The Palms and the
Adrian soils are underlain by sand and by loamy
material, respectively, at a depth of less than 40
inches.

A minor part of this association consists of
organic soils that are underlain by marl or sedimen-
tary peat at a depth of less than 40 inches.

Another minor acreage consists of soils that occur

at the edges of peat bogs and that have formed in
silty alluvium aver deposits of organic material.
A small acreage is occupied by poorly drained min-
eral soils. ' '

Much of this association is used to grow pota-
toes, onions, mint, sod, and other specialty crops.
Where drainage is adequate, most of the soils are
well suited to these crops. All of the major soils
receive overwash or are subject to flooding, how-

ever, and drainage is needed for crops to grow well.

Organic soils that are drained tend to shrink, and
they are subject to subsidence and to damage from
fire and soil blowing. The undrained areas are used
for limited pasture, serve as wildlife habitat, and
provide local reservoirs for runoff water that ac-
cumulates during wet periods.

These organic soils generally have severe limi-
tations to use for housing developments and as sites
for industries, commercial establishments, and
roads. They can be used as mulch, -topdressing, and
potting soil for plants.

2. Fox-Casco Association

Well-drained soils that have a subsoil of clay loam;

moderately deep to shallow over sand and gravel, on
outwash plains and stream terraces

This association is mainly on‘'sandy and gravelly
outwash plains. Mostly it is in the northwestern
part of Waukesha County, but it also occupies small
areas on stream terraces in the valleys of the Fox,
Root, Menomonee, and Milwaukee Rivers. Most of the
association is covered by a thin layer of silt. The
soils range from nearly level to steep, and they
contain numerous ponds and lakes in kettleholes or
steep-sided depressions of the outwash plains. These
are loamy soils over stratified sand and gravel. The
association occupies about 15 percent of the survey
area.

Dominant in this association are well-drained
Fox and Casco soils on uplands and on the higher
terraces bordering the major streams. Fox soils
occupy 60 percent of the total acreage; Casco soils,
30 percent; and minor soils, 10 percent.

The Fox soils have formed where the mantle of
silt is generally 10 to 30 inches thick over glacial
outwash. The Casco soils have formed where the
mantle of silt is less than 10 inches thick.

A minor part of this association consists of
soils that have formed in a mantle of silt that is
30 to 50 inches thick. Another minor part consists
of soils that are very shallow over gravelly till.



Other small acreages are occupied by somewhat poorly
drained and poorly drained soils that have formed

in the same kinds of material as the Fox and Casco
soils.

If management is good, nearly all of  the acreage
is suited to crops. Not well suited are some small
areas of gravelly or droughty soils and areas where
the content of plant nutrients is low. The Casco
and Fox soils are somewhat droughty. Sandy areas
of these soils are subject to blowing. i

Most of this association is used for dairy farm-
ing. For many years areas adjacent to the lakes
have been used as sites for resorts and summer
homes. The Fox and Casco soils are well suited to
use for housing developments, industrial and com-
mercial establishments, and transportation systems.
They are also a major source of sand and gravel
(pl. 1I).

The many kinds of crops and native plants, the
mixture of well-drained and poorly drained soils,
and the many ponds and lakes make this association
well suited to wildlife. Songbirds, upland game
animals and game birds, migratory waterfowl, and
small fur-bearing animals are the main kinds of
wildlife.

3. Warsaw-Lorenzo Association
Well-drained soils that have a subsoil of clay loam;

moderately deep over sand and gravel, on outwash
plains and river terraces

This association is on sandy and gravelly out-
wash plains and on river terraces where the soils
are underlain by stratified sand and gravel. Parts
of the association are covered by a thin layer of "’
silt. The largest areas are near the city of Wau-
kesha and between the villages of Eagle and North
Prairie in the southwestern part of Waukesha County
(pl. I). The soils are mainly nearly level or
gently sloping, but some areas are sloping and a
few areas on terrace escarpments are steep. The
association occupies about 3 percent of the survey
area.

The major soils are the Warsaw and Lorenzo. Of
the total acreage, Warsaw soils make up 70 percent;
Lorenzo soils, 20 percent; and minor soils, 10 per-
cent.

The Warsaw soils are nearly level or gently slop-
ing, and thé Lorenzo soils are gently sloping or
sloping. In places the Warsaw soils have a mantle
of silt 10 to 20 inches thick and the Lorenzo soils
have a mantle of silt 3 to 10 inches thick over
glacial outwash.

A minor part of this association is occupied by
Rodman and other gravelly, excessively drained
soils. These gravelly soils are on knolls and ter-
race escarpments where the layer of silt is thin or
absent. Other minor acreages are occupied by soils
on low stream terraces and in depressions where the
water table is high most of the year.

All of the soils except the Rodman are suitable
for cultivated crops. The Warsaw and Lorenzo soils

are somewhat droughty, but they can be made more
suitable for crops through proper management.

This association is used mainly for general
dairy farming. "~ A large part of the acreage is
planted to corn that provides some feed for the
dairy cattle. The ‘Warsaw and Lorenzo soils have
few limitations to use for industrial and housing
developments, and they are suited to most engineer-
ing purposes. The more sloping areas and the some-
what poorly drained and poorly drained soils that
occupy minor acreages have more severe limitations
to use as sites for industrial and housing develop-
ments, or for engineering purposes, than the nearly
level or gently sloping areas of Warsaw and Lorenzo
soils.

This association is suitable for pheasant and
other birds and for animals that require open spaces
for their habitat.

4. Boyer-Oshtemo Association
Well-drained soils that have a subsoil of sandy

loam and sandy clay loam; underlain by sandy mate-
rial, on outwash plains

This association is on sandy, rather low, nearly
level or gently sloping outwash plains locally
known as Sandy Island. It is in the southwestern
part of Waukesha County, south of the village of
Dousman. The association occupies about 1 percent
of the survey area. )

The major soils are the Boyer and Oshtemo. Boyer
soils make up 70 percent of the association; Oshtemo
soils, 20 percent; and minor soils, 10 percent.

The Boyer and Oshtemo soils occupy the higher
parts of the outwash plain. These soils are
droughty, have low natural fertility, and are sub-
ject to blowing. '

Minor soils in this association are the somewhat
poorly drained Wasepi and poorly drained Granby.
These soils are in swales on the lower slopes. bor-
dering areas of the sandy plains. Shallow organic
soils underlain by sand are in the depressions. If
the minor soils are drained, they can be used for
corn grown for silage.

The Boyer and Oshtemo soils are used mainly for
cultivated crops, but dairy farming is the main
farm enterprise. Some areas are planted to conifers
to be sold as Christmas trees and nursery stock.
The demand for Christmas trees and nursery stock
will likely increase as cities and towns take over
more of the farmland.

5. Rodman-Casco Association
Excessively drained to well-drained soils that have

a subsoil of gravelly sandy loam and clay loam;
shallow over gravel and sand, on the Kettle Moraine

This association is made up mainly of kames,
eskers, and kettleholes or potholes. The topography



is complex (pl. II), and the soils are generally too
steep for crops that require cultivation. The soils
are mainly droughty, medium textured, shallow over
gravel and sand, and rather low in fertility. The
association extends in a general north-south direc-
tion from the Walworth County line through the vil-
lages of Eagle, Wales, and Delafield, where it is
intersected by the valley of the Bark River. Beyond
this valley, it extends northward from the edge of
Pine Lake through the village of North Lake and into
Washington County. In some places the elevations
are the highest of any in Milwaukee and Waukesha
Counties. These high points were formed during the
last glacial period, when the Green Bay and Lake
Michigan lobes of the continental ice sheet joined
and deposited glacial material. The association
occupies about 5 percent of the survey area.

The major soils are those of the Rodman and Casco
series. The Rodman soils occupy 45 percent of the
assoclation; the.Casco soils, 30 percent; and minor
soils, 25 percent.

The Rodman soils are excessively drained, and
they occur on the steepest parts of the kames and
eskers, where the mantle of silt is very thin or is
absent. In most places the Rodma: soils are inter-
mingled with ‘Casco soils, which are less sloping
and are well drained.

A minor part of the association consists of
Chelsea, Boyer, Fox, Lorenzo, and Houghton soils.
The Houghton soils occupy foot slopes and potholes
of steep-sided moraines. All the minor soils, ex-
cept the Houghton, are droughty. Throughout the
association, the sloping soils are subject to. ero-
sion and the soils that have a surface layer of
sandy loam are subject .to soil blowing.

Most of this association is occupied by native
woodland or has been planted: to conifers in recent
years (pl. I1). -The association is generally well
suited to use for recreational purposes and wild-.
life habitat. The high hills provide places for
viewing the scenic countryside. Pasch, prairie
smokeflower, birdsfoot violet,.big bluestem, and
many other plants native to dry prairies are abun-
dant.

6. Ozaukee-Morley-Mequon Association

Well-drained to somewhat poorly drained soils that
have a subsoil of silty clay loam and silty clay;
formed in thin loess and silty clay loam glacial
till, on moraines

This association is in glaciated uplands where
the soils formed in a thin layer of loess and the
underlying glacial till. The association extends
westward from Lake Michigan. It consists of a nar-
row sand beach and intermittent 'clay' bluffs and
of gently sloping to rolling morainic ridges that
roughly parallel the shoreline. The ridges rise-
progressively higher toward the western edge of the
association., The association occupies about 37 per-
cent of the survey area.

The major soils are the Ozaukee, Morley, and
Mequon. Ozaukee soils make up 20 percent of the

association; Morley soils, 18 percent; Mequon soils,
11 percent; and minor soils, 51 percent.

The Ozaukee and Morley soils are gently sloping,
and they occupy ridges and convex side slopes of
glacial moraines. The Mequon soils, also gently
sloping, are in drainageways or old lake basins.

Minor soils in this association are the Blount,
Markham, and Elliott. The Blount soils occur in
drainageways or old lake basins. The Markham and
Elliott soils are in slight depressions, mostly in
the southern part of the association near the Racine
County line.

Most of this association is within the corporate
limits of villages and cities, and the rest is
being built up rapidly (pl. III). On the few farms
remaining, hay, flowers, truck ‘crops, and nursery
stock are grown extensively, and, to a lesser ex-
tent, corn, soybeans, and winter wheat.

Most of the association is well suited to farm-
ing, but erosion control is needed on the sloping
soils, and drainage and protection from flooding
are needed for the soils in the low areas. In gen-
eral, the soils are not well suited to use as sites
for disposal of effluent from septic tanks. If
used for foundations or roads, some of the soils
would require costly preparation.

7. Montgomery-Martinton-Hebron-Saylesville
Association

Poorly drained to well-drained soils that have a
subsoil of clay to clay loam; formed in silty clay
or silty clay loam sediments, in old lakebeds

This association consists of nearly level, wet
soils that lie on flats and in depressions and are
intermingled with better drained soils in slightly
higher areas. ‘Some of the soils are dark colored,
and others are light colored. They formed mainly
from sandy, silty, or clayey lacustrine deposits
that accumulated on the bottoms of temporary lakes
or was deposited by very slowly moving glacial melt
water. The association occupies about 4 percent of
the survey area and i$ in ‘scatteredareas through-
out the southeastern part.

The major soils are the Montgomery, Martinton,
Hebron, and Saylesville, but the Navan soils are
also fairly extensive. Montgomery soils occupy 20
percent of the association; Martinton soils, 15 per-
cent; Hebron soils, 10 percent; and Saylesville
soils, 10 percent. In addition, Navan soils make
up 10 percent, and other minor soils, 35 percent.

The Montgomery soils are poorly drained, and they
are in swales and on wet flats. The Martinton
soils, which are somewhat poorly drained and the
Saylesville, which are well drained or moderately
well drained, are at a slightly higher elevation
than the Montgomery soils. The Hebron soils, in
old glacial lake basins and on river benches, are
well drained or moderately well drained, and the
Navan soils are poorly drained.

A minor part of the association is occupied by
small areas of soils underlain by sandy and gravelly



outwash, and by areas of soils underlain by silty
and clayey lacustrine deposits. Organic soils in
small depressions occupy other minor acreages.

Soils of this association that have not been
drained and improved are used as permanent pasture
or as wildlife habitat. Many areas have been
drained and are used for general farming or to grow
truck crops and specialty crops. In general, the
soils are not well suited to use as sites for hous-
ing developments, industrial developments, or roads.

8. Kewaunee-Manawa Association

Well-drained to somewhat poorly drained soils that
have a subsoil of clay and silty clay; formed in
thin loess and silty clay glacial till, on moraines
and in depressed areas

This soil association, commonly called the red
clay area, occupies glaciated areas between Lake
Michigan and the valley of the Milwaukee River in
the northeastern part of Milwaukee County. The soils
are mainly gently sloping to rolling, but some of
them on the sides of ravines and on lake bluffs
bordering Lake Michigan are steep. This soil asso-
ciation occupies about 2 percent of the survey area.

The major soils are those of the Kewaunee and
Manawa series. The Kewaunee soils make up 80 per-
cent of the association; the Manawa soils, 15 per-
cent; and minor soils, 5 percent.

Kewaunee and Manawa soils have formed in a thin
layer of silt and in the underlying reddish-brown
or light reddish-brown silty clay glacial till. The
Kewaunee soils are on the convex side slopes of
glacial moraines, and they are well drained or
moderately well drained. The Manawa soils. are in
shallow swales or depressions, in nearly level
areas, and on the side slopes of drainageways, and
they are somewhat poorly drained. .

Minor soils are the Fox, Casco, and Matherton,
which are along drainageways that lead to the Mil-
waukee River. In addition, Sandy lake beaches
occupy a narrow strip between the shoreline of Lake
Michigan and the base of the bluffs.

Soils of this association are well suited to
farming, but practically the entire area has been
subdivided or is being subdivided for housing and
other development. The soils in swales and drain-
ageways are saturated with water during wet seasons,
and they are not suitable as sites for disposal of
effluent from septic tanks. If used for founda-
tions or roads, some of the soils would require
costly preparation.

9. Hochheim-Theresa Association
Well-drained soils that have a subsoil of clay loam

and silty clay loam; formed in thin loess and loam
glacial till, on ground moraines

This association consists of nearly level to
steep soils, mostly on drumlins that extend in a

northeast-southwest direction through the eastern
and central parts of Waukesha County and in a north-
west-southeast direction in the western part of that
county (pl. III). 1In most places the soils have
formed in a thin mantle of windblown silt and in the
underlying loam and sandy loam glacial till. This
till is 5 to 15 feet thick, and it is underlain by
stratified sand and gravel. The -association occu-
pies about 27 percent of the survey area.

The major soils are those of the Hochheim and
Theresa series, but Miami soils and Pella soils are
also extensive. Hochheim soils make up about 35
percent of the association; Theresa soils, 10 per-
cent; Miami soils, 5.percent; and Pella soils, 10
percent. In addition, about 35 percent of the asso-
ciation is occupied by poorly drained and somewhat
poorly drained soils in depressions, drainageways,
and other low places.

The Hochheim soils are sloping to steep. They
are on the convex side slopes of drumlins and on
ground moraines, where they have formed:in a mantle
of silt less than 12 inches thick over loam glacial
till. The Theresa soils, which are nearly level or
gently sloping, occur throughout the association on
the side slopes of ground moraines. They have
formed in a layer of silt that is 12-to 20 inches
thick over till. The Miami soils are sloping to
steep, and they occur on the side slopes of moraines
and drumlins in the southern and western parts of
Waukesha County. The Miami soils lack a mantle of
silt, and they have formed directly in glacial till.

The major soils of this association are well
drained, and they are well suited to farming. The
nearly level or gently sloping soils are well suited
to use for roads and as sites for housing develop-
ments and industrial developments, but the steeper
areas are less well suited to these purposes.

The somewhat poorly drained and poorly drained
soils that occupy minor acreages in low areas are
also suitable for farming if they are adequately
drained and are protected from flooding. Generally,
however, they have severe limitations to use for
roads or as sites for housing developments or indus-
trial developments (pl. IV).

This soil association is used mainly for dairy
farming, but the growing of cash crops is increas-
ing. Areas along the eastern edge of Waukesha
County are also being used for housing developments.
Because of the wide variety of soils and drainage
patterns, and the diversified types of farming in
the area, this association provides abundant food
and water, escape routes, and nesting sites for
songbirds, upland.game birds, and small fur-bearing
animals.

10. Pella, moderately shallow variant-Knowles
Association

Poorly drained and well-drained soils that have a
subsoll of silty clay loam or clay loam; moderately
shallow over dolomite bedrock

The largest area -of this association is in the
northeastern part of Waukesha County near the



villages of Sussex and Lannon. Other areas, some
too small to be shown on the general soil map, are
scattered throughout the survey area. The soils
have formed in a thin deposit of loess and in the
underlying glacial till. In most places the till is
underlain at a depth of less than 40 inches by dolo-
mite bedrock, but bedrock is at a depth of more than
5 feet in some small areas. Bedrock crops out in
many places, and flagstones or slabs of dolomite

are scattered on the surface in some areas. The
association occupies about 1 percent of the survey.
area.

A major part of the association consists of soils
of the Pella series, moderately shallow variant, and
of soils of the Knowles series. The Pella soils,
moderately shallow variant, occupy 50 percent of the
total acreage; the Knowles soils, 40 percent; and
minor soils, 10 percent.

Soils of the Pella series, moderately shallow
variant, occur on flats and in swales between low
glacial ridgetops and convex side slopes that are
occupied by Knowles soils. The Pella soils are
‘poorly drained, and the Knowles soils are well
drained.

Only a small part of this association is used for
crops, and the rest is mainly used for permanent
pasture or as habitat for wildlife. The moderately
shallow bedrock underlying the Pella soils makes
drainage difficult. Where bedrock is at a great
enough depth so that the soils can be tilled, and
where the slabs of dolomite do not interfere with
tillage, the Knowles soils are fairly well suited to
crops. Shallow or rocky spots within cultivated
fields are generally not disturbed. Some of these
spots are used for pasture. Others are planted to
trees and shrubs that furnish cover and nesting
sites for wildlife.

Many quarries are located in this association
(pl. IV). Limestone is removed and is used for
building stone, as a source of agricultural lime and
crushed rock, and for other related uses.

The moderately shallow bedrock limits use of
these soils for residential developments and indus-
trial and commercial establishments where excavation
into the bedrock is necessary. Use of these soils
as sites for disposal of effluent from septic tanks
can contaminate the ground water because the efflu-
ent can seep through cracks in the fissured bedrock.

DESCRIPTIONS OF THE SOILS

This section describes the soil series and map-
ping units of Milwaukee and Waukesha Counties in
alphabetical order. The procedure is first to de-
scribe the soil series, and then the mapping units
in that series. Thus, to get full information on
any mapping unit, it is necessary to read the de-
scription of that unit and also the description of
the soil series to which it belongs.

Each series contains a short nontechnical de-
scription of a typical soil profile and a much more
detailed description of the same profile that scien-
tists, engineers, and others can use in making high-
ly technical interpretations. This profile is con-
sidered typical for all the soils of the series. If
a profile for a given mapping unit differs from this
typical profile, the differences are stated in the
description of the mapping unit, unless the differ-
ences are apparent in the name of the mapping unit.
The included soils named in the descriptions of the
mapping units do not necessarily occur in all areas
of the mapping unit, but they do occur in some
areas.

As mentioned in the section "How This Survey Was
Made," not all mapping units are members of a soil
series. Alluvial land, for example, does not belong
to a soil series, but, nevertheless, it is listed in
alphabetical order along with the soil series.

In describing the typical profile, the color of
each horizon is described in words, such as yellow-
ish brown, but it can also be indicated by symbols
for the hue, value, and chroma, such as 10YR 5/4.
These symbols, called Munsell color notations (6),
are used by soil scientists to evaluate the color of
the soil precisely. For the profiles described, the
names of the colors and the color symbols are for a
moist soil unless stated otherwise,

Following the name of each mapping unit, there is
a symbol in parentheses. This symbol identifies the
mapping unit on the detailed soil map. Listed at
the end of each description of a mapping unit are
the capability unit, woodland group, wildlife group,
recreation group, and shrub and vine group in which
the mapping unit has been placed. The page on which
each group is described can be found by referring to
the "Guide to Mapping Units'" at the back of this
survey. Many terms in the soil descriptions and in
other parts of the survey-are defined in the Glos-
sary. The acreage and proportionate extent of the
mapping units are shown in table 1. The location of
the soils in Milwaukee and Waukesha Counties are
shown on the detailed map at the back of this sur-
vey.

Adrian Series

The Adrian series consists of very poorly drained
soils that have formed in deposits of organic mate-
rial over sand. These soils occupy fairly large
areas of irregular shape in old glacial lakebeds and
river basins. The native vegetation was mainly
reeds and sedges. '

In a typical profile, the surface layer is black
muck that is neutral in reaction and is about 9
inches thick. Immediately beneath the surface layer
is a layer of dark olive-gray, disintegrated mucky
peat about 12 inches thick. This mucky peat is
underlain by a layer, about 3 inches thick, of black
muck that breaks down readily when rubbed between
the fingers. Next is a layer of very dark gray muck
that has a large content of sand. The substratum is
at a depth of about 27 inches and is grayish-brown



TABLE 1.--APPROXIMATE ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

Milwaukee Waukesha
County 1/ County Total survey area
Mapping unit
Acres Percent Acres Percent Acres Percent
Adrian muck-=--cm —mmm e e e e 20 2/ 3,680 1.0 3,700 0.8
Alluvial land-----------o-mom e 150 0.1 260 .1 410 .1
Ashkum silty clay loam, 0 to 3 percent

SlOpPES- e mm oo 4,012 4.2 5,266 1.5 9,278 2.1
Aztalan loam, 0 to 2 percent slopes------- -—- 225 .2 987 .3 1,212 .3
Aztalan loam, 2 to 6 percent slopes---------- 440 .5 671 .2 1,111 .2
Blount silt loam, 1 to 3 percent slopes------ 11,860 12.6 3,395 1.0 15,255 3.5
Boyer loamy sand, 1 to 6 percent slopes------ 20 2/) 2,897 .8 2,917 .6
Boyer loamy sand, 6 to 12 percent slopes, -

eroded-------cccmmcm o] meeem L mee e 245 .1 245 .1
Boyer sandy loam, 1 to 6 percent slopes------ 30 (2/) 817 .2 847 .2
Brookston silt loam, 0 to 3 percent slopes---| ----- | -- .- 5,734 1.6 5,734 1.3
Casco sandy loam, 2 to 6 percent slopes------ 39 2/) 490 .1 529 .1
Casco sandy loam, 6 to 12 percent slopes,

e10ded -~ mmm e e e e 10 (2/) 519 .1 529 .1
Casco sandy loam, 12 to 20 percent slopes, -

eroded----c-mmmm e e —eeem ] mee 1,597 .4 1,597 .3
Casco loam, 2 to 6 percent slopes------------ 365 4 6,316 1.8 6,681 1.5
Casco loam, 6 to 12 percent slopes, eroded--- 85 .1 7,053 2.0 7,138 1.6
Casco loam, 12 to 20 percent slopes, eroded-- 20 2/) 3,216 .9 3,236 .7
Casco soils, 6 to 12 percent slopes,

severely eroded--------------emmmcmceoooo| e L oo 277 .1 277 .1
Casco-Rodman complex, 6 to 12 percent

slopes, eroded----=-vmecrommmmm oo e oo 413 .1 413 .1
Casco-Rodman complex, 12 to 20 percent

Slopes----ecmermme e eriae ] meeee | —eee 5,293 1.5 5,293 1.2
Casco-Rodman complex, 20 to 30 percent

S10PES-=—m - - mm e oo 16 (2/) 9,168 2.6 3,184 2.0
Casco-Rodman complex, 30 to 45 percent -

SlOpPeS---mm-mm e oo | e ] eee o 4,110 1.2 4,110 .9
Chelsea fine sand, 1 to 6 percent slopes-----| ----- | -——--- 596 .2 596 .1
Chelsea fine sand, 6 to 20 percent slopes---- R BT 387 .1 387 .1
Clayey land----------somcommmme o 6,960 7.5 1,323 .4 8,283 1.8
Colwood silt loam----------- R T T 248 .3 1,708 .5 1,956 .4
Dodge silt loam, O to 2 percent slopes-------| ----- | —---= 394 .1 394 .1
Dodge silt loam, 2 to 6 percent slopes---=----| ----- [ ----- 729 2 729 .2
Drummer silt loam, gravelly substratum------- 805 .9 1,230 .3 2,035 .5
Elliott silt loam, 1 to 3 percent slopes----- 615 .7 775 .2 1,390 .3
Fabius loam, 1 to 3 percent slopes-----------| -—---= | «--o- 317 .1 317 .1
Fox sandy loam, 0 to 2 percent slopes--------| —=w-o | —ooa- 2,477 .7 2,477 .5
Fox sandy loam, 2 to 6 percent slopes-------- 21 (2/) 4,283 1.2 4,304 1.0
Fox sandy loam, 6 to 12 percent slopes, -

eroded--==--mmmomemm e 15 (2/) 983 .3 998 2
Fox sandy loam, loamy substratum, 2 to 6 .

percent SlOpPES----=-m-omom e e 25 (2/) 191 .1 216 2/)
Fox loam, 0 to 2 percent slopes----------—--- 304 .3 3,780 1.1 4,084 w9
Fox loam, 2 to 6 percent slopes------------n- 448 5 6,503 1.8 6,951 1.5
Fox loam, 6 to 12 percent slopes, eroded----- 132 At 1,069 3 1,201 .3
Fox silt loam, 0 to 2 percent slopes--------- 92 .1 12,131 3.4 12,223 2.7
Fox silt loam, 2 to 6 percent slopes--------- 344 4 13,338 3.7 13,682 3.1
Fox silt loam, 6 to 12 percent slopes;

€roded---=---m o - 24 2N 4,613 1.3 4,637 1.0
Fox silt loam, loamy substratum, 2 to 6

percent slopesS--------mmommo oo 189 .2 107 2/) 296 1
Gilford loame-----mmcmmmcmmomemeoee| oo | ameee 575 2 575 .1

See footnotes at end of table



TABLE 1.--APPROXIMATE ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued

Milwaukee Waukesha
County 1/ County Total survey area
Mapping unit —
Acres Percent Acres Percent Acres Percent
Granby fine sandy loam----------—--c--cood —ooo | oo 277 0.1 277 0.1
Grays silt loam, 0 to 2 percent slopes------- 132 0.1 77 2/) 209 2/)
Grays silt loam, 2 to 6 percent Slopes------- 337 .3 497 1 834 2
Griswold silt loam, 2 to 6 percent slopes----| ----- | ----- 659 .2 659 .1
Griswold silt loam, 6 to 12 percent slopes,
eroded-----cmmmmmme | e L —ee e 299 .1 299 .1
Griswold silt loam, mottled subsoil
variant, 2 to 6 percent slopes------------of  -~--- |  ----- 563 .1 563 .1
Hebron loam, 0 to 2 percent slopes----------- 135 .1 343 1 478 .1
Hebron loam, 2 to 6 percent slopes----------- 371 .4 695 .2 1,066 2
Hebron loam, 6 to 12 percent slopes, eroded-- 71 .1 176 @2/ 247 1
Hochheim loam, 2 to 6 percent slopes--------- 60 .1 8,962 275 9,022 2.1
Hochheim loam, 2 to 6 percent slopes, eroded- 20 (2/) 12,379 3.5 12,399 2.8
Hochheim loam, 6 to 12 percent slopes, -
eroded-=-----cm--mme e 120 .1 17,892 5.0 18,012 4.1
Hochheim loam, 12 to 20 percent slopes,
eroded------mmmm e e [ e 8,249 2.3 8,249 1.8
Hochheim loam, 20 to 30 percent slopes,
eroded--------fmmmmm e e —eeee L e 2,017 .6 2,017 .4
Hochheim soils, 6 to 12 percent slopes,
severely eroded--~-------ccmmm el e ] oo 312 .1 312 .1
Hochheim soils, 12 to 20 percent slopes,
severely eroded-------~--memmmmmmmoe| —me- [ —me- 1,101 .3 1,101 .2
Hochheim soils, 20 to 30 percent slopes,
severely eroded------coomemmmomooomeee | e | oo 203 .1 203 (2/)
Houghton muck, 0 to 2 percent slopes--------- 722 .8 23,330 6.7 24,052 5.4
Houghton muck, 2 to 6 percent slopes---------| =~=--- |  ----- 538 .1 538 .1
Juneau silt loam, 1 to 3 percent slopes------ 40 2/ 804 .2 844 .2
Kane silt loam, 1 to 3 percent slopes-------- 40 (2/) 593 .2 633 .1
Kendall silt loam, 1 to 3 percent slopes-----| =----- | -- . 1,250 .4 1,250 .3
Kewaunee silt loam, 2 to 6 percent slopes---- 7,206 7.6 |  ee--= | ---a- 7,206 1.6
Kewaunee silt loam, 6 to 12 percent slopes,
eroded----~- - 296 R i Tttt 296 .1
Knowles silt loam, O to 2 percent slopes----- 46 (2/) 517 .1 563 .1
Knowles silt loam, 2 to 6 percent slopes----- 90 1 1,450 .4 1,540 .3
Lamartine silt loam, 1 to 4 percent slopes--- 35 (2/) 8,355 2.3 8,390 1.9
Lawson silt lo@m-------cecommmoomoo o 368 4 116 N 484 .1
Loamy land------------c-ccommmmmmm oo 2,229 2.4 2,597 7 4,826 1.1
Lorenzo loam, 2 to 6 percent slopes, eroded-- 20 2/ 1,871 .5 1,891 .4
Lorenzo loam, 6 to 12 percent slopes, eroded-| ----- | -- --- 685 .2 685 .1
Lorenzo loam, 12 to 20 percent slopes,
eroded-=--mocmm oo —emee e 337 .1 337 .1
Manawa silt loam, 1 to 3 percent slopes------ 1,664 1.8 | -=--- | --=--- 1,664 .4
Markham silt loam, 2 to 6 percent slopes----- 469 .5 60 2/) 529 .1
MATSH - == mm = o m oo 40 2/ 1,592 4 1,632 .4
Martinton silt loam, 1 to 3 percent slopes--- 1,382 1.5 2,307 .6 3,689 .8
Matherton sandy loam, 1 to 3 percent slopes--| ----- | ----- 1,135 .3 1,135 .2
Matherton silt loam, 1 to 3 percent slopes--- 1,698 1.8 5,695 1.6 7,393 1.6
Mayville silt loam, O to 2 percent slopes----| =----- | ----- 587 .2 587 1
Mayville silt loam, 2 to 6 percent slopes---- 16 (2/) 3,170 .9 3,186 .7
Mequon silt loam, 1 to 3 percent slopes------ 7,229 7.7 9,388 2.6 16,617 3.7
Miami sandy loam, sandy loam substratum, 2
to 6 percent slopes----------cc-mommmmmmomol —mome b oo 3,217 .9 3,217 .7
Miami sandy loam, sandy loam substratum, 6 to
12 percent slopes, eroded-------~--------c| —--oc | eo--- 2,123 .6 2,123 .5

See footnotes at end of table




TABLE 1.--APPROXIMATE ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued

Milwaukee Waukesha
County 1/ County Total survey area
Mapping unit —
Acres Percent Acres Percent Acres Percent
Miami loam, sandy loam substratum, 2 to 6

percent Slopes-------------c-m-mmomomomoaoo| o--e- ] m--o- 2,473 0.7 2,473 0.5
Miami loam, sandy loam substratum, 6 to 12

percent slopes, eroded--------=--c----o-no- e ik 561 .1 561 .1
Miami loam, sandy loam substratum, 12 to 20

percent slopes, eroded-----=---------cmomon) o-o-- | oo 1,695 .5 1,695 .4
Miami loam, sandy loam substratum, 20 to 30

percent Slopes--------==-----mm--meoo-—oe-oof —---- | —oees 302 .1 302 .1
Montgomery silty clay loam-----------=------- 1,056 1.1 2,596 .7 3,652 .8
Morley silt loam, 2 to 6 percent slopes------ 9,845 10.5 3,052 .9 12,897 2.9
Morley silt loam, 2 to 6 percent slopes,

eroded-cemeammmm e e 8,189 8.8 1,970 .6 10,159 2.3
Morley silt loam, 6 to 12 percent slopes,

eroded----===--=-m-mmem e e 1,973 2.1 1,474 .4 3,447 .8
Morley silt loam, 12 to 20 percent slopes,

eroded-~mm-=-mmmmm e m e e 334 .3 316 .1 650 .1
Mundelein silt loam, 1 to 3 percent slopes--- 855 .9 1,154 .3 2,009 .4
Muskego muck==-=-=-=cmmmocmmo oo 29 (2/) 159 1 188 2/)
Mussey 1oam----======--c=-=-ccmmooemooo 2 2/) 772 .2 774 22
Navan silt loame--=-cecmmmmmcm e 626 .7 1,973 .6 2,599 .6
Ogden muck--=--=-c-cmmeommcmm oo e 503 .5 4,502 1.3 5,005 1.1
Oshtemo loamy sand, 1 to 6 percent slopes----| ----- | ----- 438 .1 438 .1
Oshtemo sandy loam, 1 to 6 percent slopes----| =----- | ----- 501 .1 501 .1
Ozaukee silt loam, 2 to 6 percent slopes----- 6,174 6.5 7,109 2.0 13,283 2.9
Ozaukee silt loam, 2 to 6 percent slopes,

eroded-----=cmcmcmm e 5,329 5.7 6,907 1.9 12,236 2.7
Ozaukee silt loam, 6 to 12 percent slopes, .

eroded-----==---c- - mm e 2,071 2.2 4,196 1.2 6,267 1.4
Ozaukee silt loam, 12 to 20 percent slopes,

eroded--=------ - e 692 .7 387 .1 1,079 .2
Palms muCk--=--=cm--mmmmcm e 50 .1 3,887 1.1 3,937 .9
Pella silt loam---------ccccmcomomcm oo 296 .3 8,213 2.3 8,509 1.9
Pella silt loam, moderately shallow variant-- 16 2/) 611 .2 627 .1
Pistakee silt loam, 1 to 3 percent slopes---- 40 N 1,611 .5 1,651 .4
Ritchey silt loam, 1 to 6 percent slopes----- 70 71 873 .2 943 .2
Ritchey silt loam, & to 12 percent slopes,

eroded-------cccmcomr e 15 @n 262 1 277 .1
Ritchey silt loam, 12 to 30 percent slopes---| ----- | -- - 190 .1 190 /)
Ritchey silt loam, mottled subsoil variant, -

1 to 3 percent slopeS----------=--o-omoooeo 50 .1 995 .3 1,045 .2
Rollin muck, deep-----=---=---womommummcnoao] —mmee | mmm e 348 Bl 348 .1
Rollin muck, shallow----------- B T BT TR BT 306 .1 306 .1
Rough broken land------==---c-crmmocmomnoao—o 550 N N e 550 .1
St. Charles sandy loam, gravelly substratum,

1 to 3 percent slopes--------=-----m--con-- R BT 467 . 467 .1
St. Charles silt loam, 0 to 2 percent slopes-| =----- |  ----- 426 .1 426 .1
St. Charles silt loam, 2 to 6 percent slopes-| ----- | ----- 1,148 .3 1,148 .2
St. Charles silt loam, gravelly substratum,

0 to 2 percent slopesS-----=--cc-ccumooomoan 3 2/) 3,999 1.1 4,002 .9
St. Charles silt loam, gravelly substratum, -

2 to 6 percent sSlopeS------------------=--- 25 (2/) 888 .2 913 .2
Sandy and gravelly land----------~-=---—----- 78 ! 705 .2 783 .2
Sandy lake beaches----------c-ceoomunnceno-- 98 O G B 98 (2/)
Sawmill silt loam, calcareous variant-------- 256 .3 556 .1 812 2
Saylesville silt loam, 0 to 2 percent slopes-| ----- |  ----- 290 1 290 .1

See footnotes at end of table
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TABLE 1.--APPROXIMATE ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued

Milwaukee Waukesha
County 1/ County Total survey area
Mapping unit =
Acres Percent Acres Percent Acres Percent

Saylesville silt loam, 2 to 6 percent slopes- 524 0.5 1,023 0.3 1,547 0.3
Saylesville silt loam, 2 to 6 percent slopes,

eroded-----mc oo L. 171 .2 259 .1 430 .1
Saylesville silt loam, 6 to 12 percent

slopes, eroded------w----_- R e _ 45 (2/) 305 .1 350 .1
Sebewa silt loam----=---comoomm 996 1.1 7,180 2.0 8,176 1.8
Theresa silt loam, 0 to 2 percent slopes-----| —--un | —-oo- 1,681 .5 1,681 .4
Theresa silt loam, 2 to 6 percent slopes-----| —=ce- | ocoo- 11,097 3.2 11,097 2.6
Theresa silt loam, 2 to 6 percent slopes,

eroded-----o-mmommmme e | olC 3,385 1.0 3,385 .8
Theresa silt loam, 6 to 12 percent slopes,

eroded----- B TS L USRI I (R 930 .3 930 .2
Virgil silt loam, gravelly substratum, 0 to

3 percent slopeS----=--=-=--mooooo____. 25 2/) 483 .1 508 .1
Wallkill silt lo@m---==-c-mmeomooo . 144 w1 815 .2 959 .2
Warsaw sandy loam, 2 to 6 percent slopes-----| =----= | —oo__ 435 .1 435 .1
Warsaw loam, 0 to 2 percent S1OpeS----------- 20 @H 7,104 2.0 7,124 1.6
Warsaw loam, 2 to 6 percent slopeS----w-c-woc| ——cuo | - 1,698 .5 1,698 .4
Warsaw loam, 6 to 12 percent slopes, eroded--| ----- | -___. 178 .1 178 (2/)
Warsaw silt loam, 0 to 2 percent slopes------| --ooc | .. 2,514 .7 2,514 5
Wasepi sandy loam, 1 to 3 percent slopes----- 10 (2/7) 705 .2 715 .1
Wet alluvial land--=--c-eooommmmo o _____ 1,100 1.2 1,405 .4 2,505 .5

Total--oo oL 94,610 100.0 355,840 100.0 450,450 100.0
1/ 2/

Survey does not include area within Milwaukee
city limits.

and gray medium to coarse sand. Except for the sur-
face layer, the layers above the substratum are
slightly acid. The substratum is moderately alka-
line and is slightly calcareous.

The Adrian soils have moderately rapid permeabil-
ity and high available water capacity. Ground water
is at or near the surface throughout most of the
year. Natural fertility is low.

Typical profile of Adrian muck (0 to 2 percent
slopes) (NW1/4 NE1/4 sec. 8, T. 6 N., R. 17 E.):

1--0 to 9 inches, black (N 2/0) muck; weak, coarse,
subangular blocky structure breaking to weak,
fine, granular structure; friable; neutral;
abrupt, smooth boundary.

2--9 to 21 inches, dark olive-gray (5Y 3/2), disin-

‘tegrated mucky peat containing some remains

of sedges, grasses, and forbs; weak, thick,

platy structure; friable; slightly acid;
abrupt, smooth boundary.

to 24 inches, black (10YR 2/1) muck that con-

tains some remains of sedges, grasses, and

forbs and breaks down easily when rubbed be-
tween the fingers; massive; friable; slightly
acid; abrupt, wavy boundary.

to 27 inches, very dark gray (10YR 3/1) muck

that has a high content of sand; weak,

“Less than 0.05 percent.

coarse, subangular blocky structure; very
friable; slightly acid; clear, wavy boundary.
IIC1--27 to 42 inches, grayish-brown (10YR 5/2) me-
dium sand; single grain; loose; moderately
alkaline; gradual, wavy boundary.
I1C2--42 to 62 inches, gray (5Y 5/1) coarse sand;
single grain; loose; slightly calcareous.

Thickness of the organic material ranges from 12
to 40 inches. In some places all of the organic
material is muck, and in others it is peat. The
organic material contains small snail shells in
places:. It is generally slightly acid or neutral in
reaction,

The Adrian soils have formed in a thinner .deposit
of organic material than the Houghton soils. They
lack the sedimentary peat that is typical in the
lower part of the Muskego profile. Unlike the Palms
and Ogden soils, the Adrian soils are underlain by
sand.

Adrian muck (0 to 2 percent slopes) (Ac).--This
is the only soil of the Adrian. series mapped in the
survey area. - It is subject to subsidence and soil
blowing where drainage has been installed and culti-
vated crops are grown.
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Included with this soil in mapping were small
areas of Palms muck and of Houghton muck, 0 to 2
percent slopes.

Wetness is the major limitation to use of this
Adrian soil for crops, and removing the excess wa-
ter by installing tile drains is difficult in some
places. Only a small part of the acreage has been
cultivated, and this acreage is mainly in corn, veg-
etables, and sod. This soil is suitable for crops,
however, if it is drained, if soil blowing and sub-
sidence are controlled, and if fertility is main-
tained. (Capability unit IVw-7; woodland group 10;
wildlife group 6; recreation group 9; shrub and vine
group 3)

Alluvial Land

Alluvial land (0 to 2 percent slopes) (Am) con-
sists of a mixture of light-colored and dark-colored
sediment deposited by streams. It is on flood
plains and on the bottoms of narrow valleys through-
the survey area, but is mainly along the major
streams and their larger tributaries. Alluvial land
occurs with Lawson, Pistakee, and Sawmill soils, but
it is deeper than those soils and is more variable
in texture.

Because the soil material was deposited as the
result of flooding, it mostly is layered, and it is
variable in texture. The material ranges from silt
loam to sandy loam in texture, but it is generally
loam. In some places sand or gravel is on the sur-
face or is in thin layers beneath the surface.
Drainage is generally good or moderately good, but
it is somewhat poor in some small depressional
areas. Permeability and the available water capac-
ity are both moderate.

Alluvial land that is protected from flooding is
suited to corn, small grains, grasses, and legumes.
where flooding is frequent or cannot be controlled,
the areas are suitable for forage, trees, or use for
wildlife habitat. (Capability unit IIIw-12; wood-
land group 1; wildlife group 7; recreation group 6;
shrub and vine group 3)

Ashkum Series

In the Ashkum series are poorly .drained, silty
soils underlain by calcareous silty clay loam gla-
cial till in drainageways and depressions. These
soils are on ground moraines in Milwaukee County
and the eastern part of Waukesha County. The native
vegetation was a deciduous forest consisting mainly
of elm.

In a typical profile, the surface layer is black
silty clay loam that is neutral in reaction and is
about 11 inches thick. The subsoil is about 18
inches thick. The upper part of the subsoil is
dark-gray silty clay that contains distinct mottles
and is neutral and mildly alkaline in reaction. The
lower part is gray, strongly calcareous silty clay
loam that contains mottles and a few pebbles. The
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substratum is gray, strongly calcareous silty clay
loam glacial till that contains many mottles and a
few pebbles and fragments of shale.

The Ashkum soils have moderately slow permeabil-
ity and high available water capacity. Natural fer-
tility is high. Ground water is at or near the sur-
face throughout most of the year.

Typical profile of Ashkum silty clay loam, 0 to 3
percent slopes (SW1/4 SE1/4 sec. 36, T. 5 N., R.

20 E.):

Ap--0 to 8 inches, black (10YR 2/1) silty clay loam;
weak, fine, granular structure; friable; neu-
tral; abrupt, smooth boundary.

Al--8 to 11 inches, black (10YR 2/1) silty clay
loam; weak, fine, subangular blocky struc-
ture; friable; neutral; clear, wavy boundary.

Blg--11 to 16 inches, dark-gray (5Y 4/1) silty clay;
common, medium, distinct, olive (5Y 5/3) mot-
tles; weak, coarse, prismatic structure
parting to moderate, fine, angular blocky
structure; firm; neutral; gradual, wavy
boundary. '

B2tg--16 to 23 inches, dark-gray (5Y 4/1) silty
clay; common, coarse, prominent, olive (5Y
5/6) mottles; moderate, coarse, prismatic
structure parting to strong, fine, angular
blocky structure; thick, continuous clay
films; very firm; few pebbles of dolomite and
fragments of shale; mildly alkaline; gradual,
wavy boundary.

B3g--23 to 29 inches, gray (5Y 5/1) heavy silty clay
loam; common, coarse, prominent, olive (5Y
5/6) and light olive-brown (2.5Y 5/6) mot-
tles; weak, coarse, prismatic structure part-
ing to moderate, medium, angular blocky
structure; very firm; few pebbles of dolo-
mite; strongly calcareous; gradual, wavy
boundary.

C--29 to 64 inches, gray (5Y 5/1) silty clay loam;
many, coarse, prominent, yellowish-brown
(10YR 5/6) mottles; weak, coarse, prismatic
structure to massive; firm; segregations of
free lime; few pebbles of dolomite and frag-
ments of shale; strongly calcareous.

The A horizon is black (10YR 2/1) to very dark
gray (10YR 3/1), and it ranges from 10 to 15 inches
in thickness. The B horizon is commonly silty clay
and silty clay loam, and the C horizon is generally
silty clay loam. In many places pebbles of dolomite
and small fragments of shale are common throughout
the B and C horizons. Thickness of the solum and
depth to free carbonates is 22 to 36 inches.

The Ashkum soils occur with well drained or mod-
erately well drained Morley and Ozaukee soils and
with somewhat poorly drained Blount and Mequon
soils., They contain more sand and fine gravel than
the Montgomery soils, and unlike the Montgomery
soils, they have formed in glacial till. The Ashkum
soils lack the moderately coarse textured material
in the upper part of their profile that is typical
in the Navan soils.



Ashkum silty clay loam, 0 to-3 percent slopes
(AsA).--This is the only soil of the Ashkum series
mapped in the survey area. It is on the bottoms of
drainageways and in depressions. Runoff is slow,
and flooding and ponding' are hazards in spring and
during periods of heavy rainfall. Erosion is not a
hazard or is only a slight hazard.

Included with this soil in mapping were small
areas where the slopes are steeper than 3 percent.
Also included were small areas of Blount silt loam,
Mequon silt loam, and Montgomery silty clay loam.

Where this Ashkum soil is adequately drained, it
is suited to the crops .commonly grown in the survey
area. (Capability unit IIw-1; woodland group 7;
wildlife group 5; recreation group 7; shrub and vine
group 3)

Aztalan Series

The Aztalan series consists of somewhat poorly
drained soils that are nearly level or gently slop-
ing. These soils are on low stream terraces or
beach lines of basins formerly occupied by glacial
lakes. They consist of a thin layer of loamy out-
wash underlain by lacustrine sediment. The native
vegetation was water-tolerant grasses and scattered
elm and oak trees.

In a typical profile, the surface layer is black,
mildly alkaline loam about 11 inches thick. The
subsoil is about 24 inches thick. The upper part of
the subsoil is very dark grayish-brown, mildly alka-
line heavy loam that contains a few fine mottles.
The middle part is yellowish-brown, mildly alkaline
loam that contains many mottles. Thé lower part is
light brownish-gray, slightly calcareous silty clay
loam that contains many mottles. . The substratum is
light brownish-gray, calcareous silty clay loam that
contains many mottles and light-gray coatings of
lime.

The Aztalan soils have moderately slow permeabil-
ity and high available water capacity. Ground water
is less than 3 feet below the surface during wet
periods. Natural fertility is high.

Typical profile of Aztalan loam, 0 to 2 percent
slopes (NE1/4 SE1/4 sec. 30, T. S N., R. 19 E.):

Ap--0 to.7 inches, black (10YR.2/1) loam; moderate,

medium, granular structure; friable; mildly

alkaline; abrupt, smooth boundary.

to 11 inches, black (10YR 2/1) loam; weak,

coarse, subangular blocky structure parting

to modérate, medium, granular structure; fri-

able; mildly alkaline; clear, wavy boundary.

Bl--11 to 17 inches, very dark grayish-brown (10YR
3/2) heavy loam; few, fine, faint, grayish-
brown (10YR 5/2) and .distinct, yellowish-
brown (10YR 5/4) mottles; weak, medium, sub-
angular blocky structure; friable; mildly
alkaline; gradual, wavy boundary.

B21t--17 to 27 inches, 'yellowish-brown (10YR 5/4)
heavy loam; many; medium, faint, mottles of

Al--7

light olive brown (2.5Y 5/4), distinct mot-
tles of light grayish brown (10YR 6/2), and
prominent mottles of yellowish brown (10YR
5/8); moderate, medium, subangular blocky
structure; friable; thin, patchy clay films;
mildly alkaline; gradual, wavy boundary.

ITB22t--27 to 35 inches, light brownish-gray (10YR
'6/2) silty clay loam; many, medium, distinct
mottles of light olive brown (2.5Y 5/4) and
prominent mottles of yellowish brown (10YR
5/8); moderate, medium, subangular blocky
structure; continuous clay films on ped
faces; firm; slightly calcareous; gradual,
wavy boundary.

IIC--35 to 60 inches, light brownish-gray (10YR 6/2)
silty clay loam; many, medium, prominent,
yellowish-brown (10YR 5/8) mottles; massive;
light-gray (10YR 7/2), soft, segregated lime
coatings on ped faces; firm; calcareous.

The A horizon is black (10YR 2/1) to very dark
brown (10YR 2/2), and it ranges from 10 to 12 inches
in thickness. The total thickness of the layers of
loam in the A horizon and the upper part of the B
horizon ranges from 15 to 35 inches. The A horizon
and the upper part of the B horizon are loamy out-
wash material, and the lower part of the B horizon
is lacustrine material. In places a layer of loose
sandy material, 2 to 6 inches thick, separates the
B21t horizon from the IIB22t horizon. Color of the
IT1B22t horizon and of the IIC horizon ranges from
yellowish brown (10YR 5/4) and light brownish gray
(10YR 6/2) to reddish brown (5YR 5/4). In many
places the IIC horizon is-laminated silty clay to
silty clay loam, and this horizon contains thin
seams of silt and fine sand in places.

The Aztalan soils occur with poorly drained Navan
soils. The upper part of their solum is. coarser
textured than that of the Martinton soils.

Aztalan loam, 0 to'2 percent slopes (AzA).--This
soil is on concave slopes in small drainageways,
along the edges of large drainageways, and on slight
rises within depressional areas occupied by poorly
drained Navan and Montgomery soils. The profile is
the one described as representative of the Aztalan
series. Runoff is slow, and erosion is only'a
slight hazard or is not a hazard. Ponded water is
a hazard to crops in spring and during periods of
heavy rainfall,

Included with this soil in mapping were ‘small
areas of a Navan soil having a loam surface layer,
and fairly large areas of a Fabius loam that is un-
derlain by clay. Also included were places in which
the surface layer is silt loam or sandy loam, and
some areas where the surface layer is lighter col-
ored than typical for Aztalan soils.

Where drainage is adequate, this Aztalan soil is
suited to the crops commonly grown in the survey
area. It is intensively used for crops. (Capabil-
ity unit IIw-2; woodland group 12; wildlife group 5;
recreation group 6; shrub and vine group 3)
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Aztalan loam, 2 to 6 percent slopes (AzB).--This
soil is on concave slopes in .drainageways and along
the edges of broad depressions occupied by poorly
drained soils. It receives runoff from higher
areas, and it is rather wet. Runoff is slow to me-
dium, and erosion is a slight hazard.

Included with this soil in mapping were small
areas of a nearly level Aztalan loam, and fairly
large areas in which the surface layer is silt loam
or sandy loam. Also included were small areas of a
Navan loam and a Fabius loam that are underlain by
clay.

This Aztalan soil is suited to the crops commonly
grown in the survey area, and it is farmed inten-
sively in many places. Wetness is the major limita-
tion to use for crops. Well-maintained grassed
waterways help to control erosion in the intensively
cultivated areas, especially in the more sloping
places. - (Capability unit IIw-2; woodland group 12;
wildlife group 5; recreation group 6; shrub and vine
group 3)

Blount Series

Somewhat poorly drained, nearly level soils are
in the Blount series. These soils have formed in a
thin layer of silt and in calcareous silty clay loam
glacial till. They occur in drainageways and in
slight depressions in the southern part of Milwaukee
County and in the southeastern part of Waukesha
County. The native vegetation was a deciduous for-
est consisting mainly of oak, hickory, and elm.

In a typical profile, the surface layer is very
dark grayish-brown silt loam that is about 3 inches
thick and is neutral in reaction. The subsurface
layer is about 5 inches thick and is brown silt loam
that contains a few mottles and is slightly acid.
The subsoil is about 26 inches thick. The upper
part of the subsoil is dark-brown silty clay loam
that contains fine mottles and is medium acid. The
middle part of the subsoil is dark-brown silty clay
that contains mottles and is strongly acid and
slightly acid. The lower part is dark-brown silty
clay loam that contains many mottles and is slightly
calcareous. The substratum is brown, firm silty
clay loam glacial till that contains many mottles
and is highly calcareous.

Blount.soils have moderately slow permeability
and -high available water capacity. Ground water is
less than 3 feet below the surface in wet periods.
Natural fertility is moderate.

Typical profile of Blount silt loam, 1 to 3 per-
cent slopes (NE1/4 SW1/4 sec. 12, T. 5 N., R, 21
E‘.)Z

Ap--0 to 3 inches, very dark grayish-brown (10YR
3/2) silt loam; moderate, medium, granular
structure; friable; neutral; clear, wavy
boundary.

A2--3 to 8 inches, brown (10YR 5/3) silt loam; few,
fine, distinct, yellowish-brown (10YR 5/6)
mottles; moderate, medium, platy structure;
friable; slightly acid; clear, wavy boundary.
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B1--8 to ‘11 inches, dark-brown (10YR 4/3) silty
clay loam; common, fine, distinct, grayish-
brown (10YR 5/2) and yellowish-brown
(10YR 5/8) mottles; moderate, medium, sub-
angular blocky structure; firm; medium acid;
clear, wavy boundary.

I1IB21t--11 to 19 inches, dark-brown (10YR 4/3) silty
clay; common, fine, faint, grayish-brown
(10YR 5/2) and distinct, yellowish-brown
(10YR 5/6) mottles; weak, medium, prismatic
structure parting to moderate, medium,
subangular blocky structure; thick, con-
tinuous clay films; firm; few pebbles of dolo-
mite; strongly acid; gradual, wavy boundary.

I1IB22t--19 to 28 inches, .dark-brown (10YR 4/3)
silty clay; common, medium, faint, grayish-
brown (10YR 5/2) and distinct, yellowish-
brown (10YR 5/6) mottles; weak, medium,
prismatic structure breaking to strong,
medium, subangular blocky structure; thick,
continuous clay films; firm; very dark
grayish-brown (10YR 3/2) stains of organic
matter; few pebbles of dolomite and fragments
of shale; slightly acid; gradual, wavy
boundary.

I1IB3--28 to 34 inches, dark-brown (10YR 4/3) silty
clay loam; many, medium, distinct, light
brownish-gray (10YR 6/2) and yellowish-brown
(10YR 5/6 and 5/8) mottles; weak, medium,
prismatic structure breaking to weak, medium,
subangular blocky structure; firm; small
patches of segregated free lime; slightly
calcareous; gradual, wavy boundary.

I1IC--34 to 60 inches, brown (10YR 5/3) silty clay
loam; many, medium, faint, light brownish-
gray (10YR 6/2) and prominent, yellowish-
brown (10YR 5/6 and 5/8) mottles; massive;
firm; few pebbles of dolomite; highly cal-
careous. ‘

In areas that have not been disturbed, the Al
horizon is very dark brown (10YR 2/2) to very dark
grayish brown (10YR 3/2) and ranges from 3 to 5
inches in thickness. The A2 horizon ranges from
4 to 6 inches in thickness. Most of the solum
has formed in glacial till. The layer of silt is
10 to 14 inches thick in most places, but it is
only 4 to 5 inches thick in some areas. The IIC
horizon is generally silty clay loam, but it con-
tains pockets or lenses of silt and loam in places.
Reaction of the solum is medium acid or strongly
acid in areas that have not been disturbed, but
the reaction ranges to mildly alkaline in areas that
have been intensively limed and cultivated.

The , Blount soils occur with well drained and
moderatily well drained Morley soils and with poorly
drained Ashkum-soils. They have a browner hue than
the Mequon soils, and they have a thinner,
colored A horizon than the Martinton soils.

lighter

Blount silt loam, 1 to 3 percent slopes (BIA).--
This is the only soil of the Blount series mapped
in the survey area. It occupies concave slopes in
small drainageways and slight depressions. Runoff




is slow, and ponding is a hazard to crops in spring
and during periods of heavy rainfall. Erosion is
not a hazard or is only a slight hazard.

Included with this soil in mapping were small
areas in which slopes are steeper than 3 percent.
Also included were small areas of Ashkum silty clay
loam and- of Martinton silt loam.

Where this Blount soil is adequately drained, it
is suited to all the crops commonly grown.in the
survey area. It is intensively used for crops.
(Capability unit IIw-2; woodland group 7; wildlife
group 5; recreation group 6; shrub and vine group 3)

Boyer Series

The Boyer series consists of well-drained, loamy
sand and sandy loam soils over sandy glacial outwash.
These soils are on outwash plains in- the south-
western part of Waukesha County. The areas have an
irregular shape, and some of them are rather large.
The native vegetation was a deciduous forest con-
sisting mainly of oak and hickory.

In a typical profile, the surface layer is brown
loamy sand that is about 8 inches thick and is neu-
tral in reaction., The subsurface layer is about 7
-inches thick, and it is also brown loamy sand that
is neutral in reaction. The subsoil is about 23
inches thick. The upper part of the subsoil is
brown to strong-brown sandy loam that is neutral in
reaction. The middle part of the subsoil is dark-
brown sandy, K clay loam that is medium, acid. The
lower part is brownish-yellow, loose, slightly cal-
careous sand. Very pale brown, loose, slightly cal-
careous.sand makes up the substratum.

The Boyer soils have moderately rapid permeabili-
ty and low available water capacity. They are sub-
ject to soil blowing when the surface is bare and is
exposed to wind. Natural fertility is low.

Typical profile of Boyer loamy sand, 1 to 6 per-
cent slopes (NE1/4 SW1/4 sec. 18, T. 6 N., R. 17
E.):

Ap--0 to 8 inches, brown (10YR 4/3) loamy sand;

weak, fine, granular structure breaking to

single grain; very friable; neutral; abrupt,

smooth boundary.

to 15 inches, brown. (7.5YR 5/4) loamy sand;

weak, medium, subangular blocky structure;

very friable; neutral; gradual, wavy boundary.

B1--15 to 30 inches, brown.(7.5YR 5/4) to strong-
brown (7.5YR 5/6).sandy loam; weak, medium,
subangular blocky structure; very friable;
neutral; clear, wavy boundary.

B2t--30 to 36 inches, dark-brown (7.5YR 4/4) sandy

' clay loam; moderate, medium, subangular blocky

structure; thin, d;écontinuous clay films;
friable; medium acid; clear, wavy boundary.

B3--36 to 38 inches, brownish-yellow (10YR 6/6)
sand; single grain; loose; slightly calcareous;
clear, wavy boundary.

C--38 to 64 inches, very pale brown (10YR 7/4) sand;
single grain; loose; slightly calcareous.

A2--8
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In areas that have not been cultivated, the Al
horizon is dark grayish brown (10YR 4/2) to very
dark grayish brown (10YR 3/2) and ranges from 2
to 4 inches in thickness. In places the texture of
the A horizon is sandy loam.  The texture of the
B2t horizon ranges from sandy loam to sandy clay
loam. Where the B2t horizon is sandy clay loam,
that horizon is less than 10 inches thick. The
solum ranges from 24 to 42 inches in thickness, but
it is commonly 30 to 38 inches thick. In areas that
have not been cultivated, the solum is medium acid
or slightly acid.

The Boyer soils occur with somewhat poorly drain-
ed Wasepi soils. They have a thinner solum than
the Oshtemo soils and a thicker solum than the Casco
soils. The Boyer soils are coarser textured and
have thinner horizons in which clay has accumulated
than the Fox soils.

Boyer loamy sand, 1 to 6 percent slopes (BmB).--
This soil has the profile described as representa-
tive of the Boyer series. It is droughty and is
moderately susceptible to soil blowing. Runoff is
very slow. Erosion is not a hazard or is only a
slight hazard. :

Included with this soil in mapping were small
areas of Oshtemo loamy sand, 1 to 6 percent slopes,
and Boyer sandy loam, 1 to 6 percent slopes. Also
included were a few fairly large areas of a moder-
ately well drained soil that has mottling in the
lower part of the subsoil.

This Boyer soil is used mostly for the crops
commonly grown in the area, but a considerable
acreage is in pasture or trees. (Capability unit
111s-4; woodland group 4; wildlife group 1; recrea-
tion group 4; shrub and vine group 2)

Boyer loamy sand, 6 to 12 percent slopes, eroded
(BmC2).--This soil is droughty and is subject to
blowing. It has lost part of.the original surface
layer through erosion, and the present surface
layer contains some material from the subsoil.
ther erosion is a moderate hazard.

Included with this soil in mapping were.small
areas in which the surface layer is sandy loam, and
other areas where little or no erosion has taken
place.

Formerly, most areas of this Boyer soil were used
for crops. Now, much of the acreage is in pasture
or trees. (Capability unit IIle-7; woodland group
4, wildlife group 1; recreation group 4; shrub and
vine group 2)

Fur-

Boyer sandy loam, 1 to 6 percent slopes (BnB).--
This soil is-droughty, and it is slightly suscepti-
ble to soil blowing. Runoff is slow, and little or
no erosion has taken.place.

Included with this soil in mapping were small
areas of Oshtemo sandy loam, 1 to 6 percent slopes;
Boyer loamy sand, 1 to 6 percent slopes; and Fox
sandy loam, O to 2 percent slopes. Also included
were a few fairly large areas in which the surface
layer is darker colored than typical for the Boyer
soils.
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This Boyer soil is used mainly for the crops com-
monly grown in the survey area. ‘Part of the acreage
is in pasture or trees. (Capability unit IIIs-4;
woodland group 3; wildlife group 1; recreation group
2; shrub and vine group 2)

Brookston Series

The Brookston series consists of poorly drained
soils in depressions and in broad drainageways in
morainic areas.” These soils are made up of a thin

layer of silt loam over calcareous loam glacial till.

The native vegetation was a deciduous forest con-
sisting mainly of elm and basswood.

In a typical profile, the surface layer is black
silt loam that is about 11 inches thick and is neu-
tral in reaction. The subsoil is about 18 inches
thick. The upper part of the subsoil is olive-gray
heavy silt loam that contains streaks of very dark
grayish brown and is neutral in reaction. The mid-
dle part of the subsoil is grayish-brown heavy loam
that is slightly calcareous and contains mottles and
a few pebbles. The lower part is brown loam that is
strongly calcareous and contains mottles and many
pebbles. The substratum is grayish-brown and
yellowish-brown gravelly loam that is very friable
and is strongly calcareous.

The Brookston soils are moderately permeable and
have high available water capacity. Ground water
is at or near the surface most of the year. Natural
fertility is high.

Typical profile of Brookston silt loam, 0 to 3
percent slopes (SW1/4 SW1/4 sec. 17, T. 7 N.,

R. 20 E.):

Ap--0 to 8 inches, black (10YR 2/1) silt loam; weak,
fine, subangular blocky structure parting to
moderate, medium, granular structure; friable;
neutral; abrupt, smooth boundary.

Al--8 to 11 inches, black (10YR 2/1) silt loam;
weak, fine, 'subangular blocky structure; fri-
able; neutral; clear, wavy boundary.

Blg--11 to 15 inches, olive-gray (5Y 4/2) heavy silt
loam; moderate, medium, subangular blocky
structure; friable; contains streaks of very
dark grayish brown (10YR 3/2); neutral; clear,
wavy boundary.

IIB2g--15 to 23 inches, grayish-brown (10YR 5/2)
heavy loam; common, medium, faint, gray (10YR
5/1) and prominent, yellowish-brown (10YR 5/6)
mottles; moderate, medium, subangular blocky
structure; discontinuous clay films; firm;
few pebbles of dolomite; slightly calcareous;
gradual, wavy boundary.

IIB3--23 to 29 inches, grayish-brown (10YR 5/2)
loam; moderate, medium, faint, gray (10YR 5/1)
and prominent, yellowish-brown (10YR 5/6)
mottles; weak, coarse, subangular blocky
structure; friable; many pebbles of dolomite;
strongly calcareous; gradual, wavy boundary.

IIC--29 to 60 inches, grayish-brown (10YR 5/2) and
yellowish-brown (10YR 5/6) gravelly loam;
massive; very friable; few cobblestones;
strongly calcareous.
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The A horizon is black (10YR 2/1) to very dark
brown (10YR 2/2), and it ranges from 10 to 15
inches in thickness. The mantle of silt is 10 to
20 inches thick. That part of the B horizon that
formed in silt is generally silt loam or silty
clay loam. The part that formed in loam till is
generally loam. The IIC horizon is typically light
loam, and in places it contains many cobblestones
and pebbles of dolomite. The solum is commonly 24
to 36 inches thick, and it ranges from mildly alka-
line to slightly acid in reaction. The Brookston
soils in this survey area have a thinner solum,
are shallower over free carbonates, and have
slightly coarser textured B horizons than is typical
for the Brookston series.

The Brookston soils occur with well-drained
Theresa and Hochheim soils. They have formed in
coarser textured glacial till than the Ashkum soils,
and they lack the substratum of stratified sand
and gravel that is typical in the profile of the
Sebewa soils.

Brookston silt loam, 0-to 3 percent slopes
(BsA) .--This soil is on the bottoms of broad drain-
ageways and in depressions. It is the only soil
of the Brookston series mapped in the survey area.
Runoff is slow, and ponding is a hazard in spring
and during periods of heavy rainfall. Erosion is
not a hazard or is only a slight hazard.

Included with this soil in mapping were sloping
areas in which erosion is a hazard. Also included
were small areas where stones and boulders are on
the surface, and other small areas of Pella silt
loam, Lamartine silt loam, and Sebewa silt loam.

Where this Brookston soil is adequately drained,
it is suited to the crops commonly grown in the
survey area. Most of the acreage is in pasture.
(Capability unit IIw-1; woodland group 7; wildlife
group 5; recreation group 7; shrub and vine group
3)

Casco Series

The Casco series consists of well-drained, loamy
soils that have formed over calcareous sand and
gravel outwash. These soils are on plains underlain
by glacial outwash. The native vegetation was a
deciduous forest consisting mainly of oak and hick-
ory.

In a typical profile, the surface layer is dark
grayish-brown, mildly alkaline loam about 7 inches

thick. The subsoil is about 12 inches thick. The
main part of the subsoil is dark-brown, mildly
alkaline clay loam that contains many pebbles. The

lower 2 inches of the subsoil is dark-brown, mildly
alkaline sandy loam that contains very dark grayish-
brown stains of organic matter and many pebbles.
The substratum is pale-brown, loose, calcareous,
stratified sand and gravel.

The Casco soils are moderately permeable and
have low available water capacity. Natural fertil-
ity is moderate to low.



Typical profile of Casco loam, 2 to 6 percent
slopes (NE1/4 NE1/4 sec. 2, T. 6 N., R, 17 E.):

Ap--0 to 7 inches, dark grayish-brown (10YR 4/2)
loam; moderate, medium, granular structure;
friable; mildly alkaline; abrupt, smooth
boundary.

B2t--7 to 17 inches, dark-brown (7.5YR 4/4) clay
loam; moderate, medium,- subangular blocky
structure; thick, continuous clay films; firm;
many pebbles as much as three-fourths inch in
diameter; mildly alkaline; clear, wavy bound-
ary.

B3--17 to 19 inches, dark-brown (7.5YR 4/4) heavy
sandy loam; weak, medium, subangular blocky
structure; friable; many pebbles; a few very
dark grayish-brown (10YR 3/2) stains of organ-
ic matter; mildly alkaline; clear, abrupt
boundary.

I1IC--19 to 60 inches, pale-brown (10YR 6/3), strati-
fied sand and gravel; single grain; loose;
calcareous.

In areas that have not been cultivated, the Al
horizon is very dark brown (10YR 2/2) to very dark
grayish brown (10YR 3/2), and it ranges from 2 to 4
inches in thickness. The AZ horizon in those areas
is brown (10YR 5/3) and ranges from 3 to 6 inches
in thickness. Most of the B horizon has formed in
outwash, even where these soils are covered by a
thin mantle of silt. In places the B horizon has a
hue of 10YR. The C horizon generally is stratified
sand and gravel, but the entire horizon .is gravel
mixed with many cobblestones in some places.

~ The Casco soils occur with poorly drained Mussey
soils. They have a lighter colored surface layer
than the Lorenzo soils and a thinner solum than the
Fox soils.

Casco sandy loam, 2 to 6 percent slopes (CcB).--
This soil is generally more droughty and less well
suited to crops than the Casco soils that have a
surface layer of loam or silt loam. It is slightly
susceptible to soil blowing and water erosion. Run-
off is medium.

Included with this soil in mapping were small
areas of Fox sandy loam, 2 to 6 percent slopes, and
Boyer sandy loam, 2 to 6 percent slopes.

This Casco soil is used mostly for pasture or as
woodland. A small part of the acreage is cropped.
(Capability unit IITe-4; woodland group S5; wildlife
group 1; recreation group 2; shrub and vine group 2)

Casco sandy loam, 6 to 12 percent slopes, eroded
(CcC2).-~The plow layer of this soil contains a mod-
erate amount of dark-brown material from the subsoil
that was mixed with the remaining original surface
soil during tillage. Runoff is medium, and water
erosion and soil blowing are moderate hazards. This
soil is more droughty and is generally less well
suited to crops than the Casco soils that have a
surface layer of loam or silt loam.

Included with this soil in mapping were small
areas of Casco loam, 6 to 12 percent slopes, and a

few areas that are not eroded or are only slightly
eroded.

Nearly all of the acreage is in the crops com-
monly grown in the survey area. A small acreage is
used for pasture. (Capability unit IVe-3; woodland
group 5; wildlife group 1; recreation group 2;
shrub and vine group 2)

Casco sandy loam, 12 to 20 percent slopes, eroded
(CcD2).--This soil is on escarpments and dissected
outwash plains. Where it has been cultivated, it
has a moderate amount of dark-brown material from
the subsoil mixed with the remaining original sur-
face soil. In areas that have not been cultivated,
most of the original surface layer remains. Runoff
is rapid, and soil blowing and further water ero-
sion are severe hazards. In addition, this soil
is droughty.

Most of the acreage is used for crops. The rest
is in pasture or is used as woodland. (Capability
unit VIe-4; woodland group 5; wildlife group 1;
recreation group 2; shrub and vine group 2)

Casco loam, 2 to 6 percent slopes (CeB).--This
sdil is droughty. Runoff is medium, and water ero-
sion is a slight hazard. The profile is the one
described as representative of the Casco series.

Included with this soil in mapping were areas
in which the surface layer is silt loam. Also
included were small areas of a Fox loam; Casco loam,
2 to 6 percent slopes, moderately eroded; and Casco
loam, 6 to 12 percent slopes.

Most of the acreage is used for the crops com-
monly grown in the survey area. A small acreage is
in trees or pasture. (Capability unit IIle-4; wood-
land group 5; wildlife group 1; recreation group 2;
shrub and vine group 2)

Casco loam, 6 to 12 percent slopes, eroded
(CeC2).--This soil has lost part of its original
surface layer through erosion. The plow layer con-
tains a moderate amount of dark-brown material from
the subsoil that was mixed with the remaining orig-
inal surface soil during tillage. Further erosion
is a moderate hazard because of the medium runoff.
This soil is also droughty and is slightly suscepti-
ble to soil blowing.

Included with this soil in mapping were small
areas of Casco loam, 2 to 6 percent slopes; Casco
loam, 12 to 20 percent slopes, moderately eroded;
and Fox loam, 6 to 12 percent slopes.

Nearly all of the acreage is in the crops com-
monly grown in the survey area. A small acreage is
in permanent pasture. Because the plow layer con-
tains some moderately fine textured material from
the subsoil, maintaining good tilth and a desirable
rate of water infiltration is more important than
for the Casco soils that are not eroded or that are
only slightly eroded. (Capability, unit IVe-4; wood-
land group 5; wildlife group 1; recreation group 2;
shrub and vine group 2}
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Casco loam, 12 to 20 percent slopes, eroded
(CeD2).--This soil is on escarpments and dissected
outwash plains. Where it has been cultivated, it
has a moderate amount of dark-brown material from
the subsoil mixed with the remaining original sur-
face soil in the plow layer. In areas that have not
been cultivated, most of the original surface layer
has been lost through erosion. Runoff is rapid, and
further erosion is a severe hazard. This soil is
also droughty, and it is slightly susceptible to
soil blowing.

Included with this soil in mapping were small

“areas of a Fox loam; Casco loam, 6 to 12 percent
slopes, eroded; and Rodman gravelly loam, 12 to 20
percent slopes. Also included were a few fairly
large areas that are only slightly eroded.

Nearly all of the acreage of this Casco soil is
now in permanent pasture or trees. A small acreage
is used to grow forage crops. (Capability unit
VIe-4; woodland group 5; wildlife group 1; recrea-
tion group 2; shrub and vine group 2)

Casco soils, 6 to 12 percent slopes, severely
eroded (CfC3).--Soils of this complex have lost all
of their original surface layer and part or all of
their subsoil through erosion. Where part of the
subsoil remains, the present plow layer is clay
loam. Texture of the plow layer ranges to sandy
loam, however, where erosion has removed all of the
subsoil. These soils are droughty. Runoff is me-
dium, and further erosion is a severe hazard. Most
of the areas are small.

Included with these soils in mapping were small
areas of Casco loam, 6 to 12 percent slopes, moder-
ately eroded, and small areas of a Rodman.loam.

These Casco soils are used mostly for crops. A
small acreage is used for permanent pasture. (Ca-
pability unit VIe-4; woodland group 6; wildlife
group 1; recreation group 5; shrub and vine group 2)

Casco-Rodman complex, 6 to 12 percent slopes,
eroded (CrC2).--Soils of this complex are on un-
dulating outwash plains. The complex consists of
areas of Casco and Rodman soils. that are too small
and too closely intermingled to be mapped separate-

ly. Casco loam, 6 to 12 percent slopes, eroded,
makes up about 80 percent of the complex, and it is
generally on the lower concave slopes. A Rodman

gravelly loam, on the convex hilltops, makes. up the
remaining 20 percent. A typical profile of a Rodman
soil is described under the Rodman series. The
Rodman soil of this complex is less sloping, how-
ever, than the soil for which a profile is described
as representative of the Rodman series, and the
hazard of erosion is moderate rather than severe.

Included with these soils in mapping were small
areas of Fox loam, 6 to 12 percent slopes, and fair-
ly large areas of soils in a Casco-Rodman complex
that are not eroded or are only slightly eroded.

Most of the acreage is in pasture or trees. The
soils are droughty and are generally poorly suited
to crops. Practices that help to control erosion
are needed if these soils are used intensively.
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(Capability unit IVe-4; woodland group 5; wildlife
group 3; recreation group 2; shrub and vine group 2)

Casco-Rodman complex, 12 to 20 percent slopes
(CrD).--This complex is on rolling outwash plains.
Casco loam, 12 to 20 percent slopes, makes up about
70 percent of the acreage, and a Rodman gravelly
loam, the remaining 30 percent. The Casco soil
generally is on the lower concave side slopes, and
the Rodman soil is on the convex hilltops. The pro-
file of the Rodman soil is the one described as rep-
resentative of the Rodman series. Soils of this
complex are droughty, and they are susceptible to
severe erosion.

Included with these soils in mapping were small
areas of Fox loam, 6 to 12 percent slopes. Also
included were fairly large areas that are moderately
eroded or severely eroded.

Soils of this complex are not suited to crops,
and they are mostly in pasture or trees. Practices
that help to control erosion are needed if these
soils are used intensively. (Capability unit VIe-4;
woodland group 5; wildlife group 3; recreation
group 2; shrub and vine group 2)

Casco-Rodman complex, 20 to 30 percent slopes
(CrE).--This mapping unit consists of areas of Casco
and Rodman soils that are too small and too closely
intermingled to be mapped separately. Casco loam,
20 to 30 percent slopes, makes up about 60 percent
of the acreage, and a Rodman gravelly loam, about 40
percent. The Casco soil is generally on the lower
concave side slopes, and the Rodman soil is on the
convex ridgetops. A profile typical of the Rodman
soil is described under ‘the Rodman series. Soils of
this mapping unit are on rolling outwash plains.

The drainage is not well defined, because many of
the slopes are complex. The soils are not well
suited to farming, for they are droughty and suscep-
tible to very severe erosion.

Included with these soils in mapping were small
areas of a Lorenzo. loam and places where the surface
layer is silt loam or sandy loam. Also included
were fairly large areas that are moderately eroded.

Most of the acreage has remained in trees or has
been cleared and is used for pasture, If the soils
are used intensively, practices are needed that help
to control erosion. (Capability unit VIIe- -4; wood-
land group 5; wildlife group 3; recreation group 2;
shrub and vine group 2)

Casco-Rodman complex, 30 to 45 percent slopes
(CrF).--Soils of this mapping unit are on rolling
outwash plains. About 60 percent of the acreage is
Casco loam, 30 to 45.percent slopes, and this soil
is on the lower concave side slopes. About 40 per-
cent is Rodman gravelly loam, 30 to 45 percent
slopes, on the convex ridgetops. Soils of this map-
ping unit, are droughty, and they are susceptible to
very severe erosion. They are not suited to. use for
cultivated crops.

Included with these soils in mapping were small
areas of a Lorenzo loam, and areas that are moder-
ately eroded.




Nearly all of the acreage is in pasture or trees.
If these soils are used intensively, practices are
needed that help to control erosion. (Capability
unit VIIe-4; woodland group 6; wildlife group 3;
recreation group 5; shrub and vine group 2)

Chelsea Series

In the Chelsea series are excessively drained,
sandy soils that are underlain by calcareous sand.
These soils occupy glacial outwash plains in the
western part of Waukesha County. The native vegeta-
tion was a deciduous forest consisting mainly of
scrub oak and hickory.

In a typical profile, the surface layer is very
dark gray, strongly acid fine sand about 2 inches
thick. The subsurface layer is dark grayish-brown,
medium acid fine sand, also about 2 inches thick.
The subsoil is about 56 inches thick. The upper
part of the subsoil is strong-brown, medium acid
fine sand. The lower part is yellowish-brown,
slightly acid fine sand that contains bands of
strong-brown loamy fine sand less than one-fourth of
an inch thick. The substratum is pale-brown, loose,
slightly calcareous fine sand.

The Chelsea soils are very rapidly permeable and
have low available water capacity. Natural fertil-
ity is very low.

Typical profile of Chelsea fine sand, 1 to 6 per-
cent slopes (NE1/4 SW1/4 sec. 29, T. 5 N., R. 17
E.):

Al--0 to 2 inches, very dark gray (10YR 3/1) fine
" sand; weak, fine, granular structure; very
friable; strongly acid; clear, wavy boundary.
to 4 inches, dark grayish-brown (10YR 4/2)
fine sand; weak, fine, granular structure;
very friable; medium acid; clear, wavy
boundary.
to 42 inches, strong-brown (7.5YR 5/6) fine
sand; weak, medium, subangular blocky struc-
ture; very friable; medium acid; gradual,
wavy boundary. : ’
B2--42 to 60 inches, yellowish-brown (10YR 5/8) fine
sand; weak, medium, subangular blocky struc-
ture; very friable; .contains bands of strong-
brown (7.5YR 5/6) loamy fine sand that are
less than one-fourth inch thick and are 1 to
2 inches apart; slightly acid; abrupt, wavy
boundary.
C--60 to 72 inches, pale-brown (10YR 6/3) fine
single grain; loose; slightly calcareous.

A2--2

Bl--4

sand;

The Al horizon ranges from 1 to 3 inches in
thickness, and the A2 horizon ranges from 2 to 4
inches in thickness. The B2 horizon is generally
about 18 inches thick. The thin bands of loamy fine
sand in the B2 horizon are commonly 1/8 to 3/8 inch
thick and are 1 to 6 inches apart. The solum gen-
erally is about 60 inches thick. In some places the
entire solum and the C horizon have a few pebbles
throughout. Reaction of the subsurface layer and
the subsoil is medium acid or slightly acid.

The Chelsea soils have a coarser textured subsoil
than the Oshtemo and Boyer soils.

Chelsea fine sand, 1 to 6 percent slopes (CtB).--
This soil is very droughty, and it is susceptible to
severe damage from soil blowing. The profile is the
one described as representative of the Chelsea
series.

Included with this soil in mapping were small
areas of Oshtemo loamy sand, 2 to 6 percent slopes,
and a few moderately eroded areas.

This Chelsea soil is better suited to trees and
to use as wildlife habitat than to field crops or
pasture. Most of the acreage is wooded, and only a
small acreage is in field crops or pasture. (Capa-
bility unit VIIs-9; woodland group 4; wildlife
group 3; recreation group 5; shrub and vine group 2)

Chelsea fine sand, 6 to 20 percent slopes
(CtD).--This soil is very droughty. Soil blowing is
a severe hazard, and erosion caused by runoff is a
moderate hazard.

Included with this soil in mapping were small
areas of an Oshtemo loamy sand having slopes of 6 to
12 percent, and a few fairly large areas that are
moderately eroded.

This Chelsea soil is better suited as woodland or
wildlife habitat than to field crops or pasture.
Most of the acreage is used as woodland or has been
recently replanted to trees. A small acreage is in
pasture. (Capability unit VIIs-9; woodland group 4;
wildlife group 3; recreation group 5; shrub and vine
group 2)

Clayey Land

Clayey land (Cv) is a miscellaneous land type
that consists of fill areas and of cut or borrow
areas. It is mainly within or near cities or towns
and areas used for housing developments or related
purposes.

In the cut or borrow areas, the entire solum of
the soil has been removed by man, and the raw under-
lying material is exposed. These areas differ from
gravel pits in that the side slopes of the adjacent
banks have been graded and sloped so that they blend
with adjacent less disturbed areas that are acces-
sible for building sites or roads.

The fill areas consists of a layer of fill mate-
rial, about 1 to 5 feet thick, that is deposited
over a mineral soil that is generally somewhat poor-
ly drained to very poorly drained. 1In some places
the fill material covers a well-drained mineral
soil, and in others it covers an organic soil.

The material in this land type is mainly clay to
clay loam. In cut areas, where the original soils
have been removed, the material is generally silty
clay loam glacial till that contains pockets of
loamy or silty material. In fill areas the material
is more variable in texture, and it contains debris,
such as rocks, bricks, and fragments of paving mate-
rial, as well as some loamy or gravelly material.
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The surface of this land type is generally com-
pacted. Much of the water from rainfall runs off,
and the soil material is unfavorable for the growth
of plants. The hazards and limitations for engi-
neering uses are so variable that they can be de-
termined only by onsite investigation. (Capability
unit VIIIs-10; woodland group 11; wildlife group 2;
recreation group 10; shrub and vine group 4)

Colwood Series

In the Colwood series are poorly drained, silty
soils underlain by stratified lacustrine silt and
very fine sand. These soils occupy areas on river
bottoms and in the basins of old glacial lakes. The
native vegetation was water-tolerant grasses and a
forest of deciduous trees, mainly elms.

In a typical profile, the surface layer is black,
mildly alkaline silt loam about 7 inches thick. The
subsurface layer is very dark gray, mildly alkaline
silty clay loam about 3 inches thick. The subsoil
is about 15 inches thick. The upper part of the
subsoil is grayish-brown. and light yellowish-brown,
mildly alkaline silt loam that contains a few mot-
tles. The lower part is light brownish-gray,
slightly calcareous silty clay loam that contains
common mottles. The substratum is light brownish-
gray, friable, stratified silt and very fine sand
that are strongly calcareous.

Colwood soils are moderately permeable and have
high available water capacity. Ground water is at
or near the surface throughout most of the year.
Draining these soils is generally difficult. Nat-
ural fertility is moderate.

Typical profile of Colwood silt loam (0 to 2 per-
cent slopes) (SW1/4 NE1/4 sec. 32, T. 6 N., R. 17
E.):

Ap--0 to 7 inches, black (10YR 2/1) silt loam; mod-
erate, medium, granular structure; friable;
mildly alkaline; abrupt, smooth boundary.

A3--7 to 10 inches, very dark gray (10YR 3/1) light
silty clay loam; weak, medium, subangular
blocky structure breaking to moderate, medi-
um, granular structure; friable; mildly alka-
line; clear, wavy boundary.

Bllg--10 to 14 inches, grayish-brown (2.5Y 5/2)
heavy silt loam; few, fine, distinct, light
yellowish-brown (2.5Y 6/4) mottles; weak,
medium, subangular blocky structure; friable;
mildly alkaline; gradual, wavy boundary.

Bl2g--14 to 18 inches, light yellowish-brown (2.5Y
6/4) silt loam; few, fine, distinct, grayish-
brown (2.5Y 5/2) and light olive-brown (2.5Y
5/6) mottles; weak, medium, subangular blocky
structure; friable; mildly alkaline; clear,
wavy boundary.

B2g--18 to 25 inches, light brownish-gray (2.5Y 6/2)
light silty clay loam; common, fine, promi-
nent, light olive-brown (2.5Y 5/6) mottles;
weak, medium, subangular blocky structure;
friable; slightly calcareous; gradual, wavy
boundary.
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C--25 to 62 inches, light brownish-gray (10YR 6/2),
weakly stratified silt and very fine sand;
massive; friable; strongly calcareous.

The A horizon is black (10YR 2/1) to very dark
brown (10YR 2/2), and it ranges from 10 to 15 inches
in thickness. In most places the B horizon is heavy
silt loam or light silty clay loam, and depth to
free carbonates is commonly 18 to 30 inches. The
C horizon is generally stratified silt and very fine
sand, but it contains thin layers of clay in some
places. 1In places the C horizon is mostly silt. In
other places the proportions of silt and very fine
sand are nearly equal. The Colwood soils in this
survey area have a higher content of silt than is
modal for the series.

The Colwood soils occur with well-drained Grays
and somewhat poorly drained Mundelein soils. They
have a slightly coarser textured solum than the
Pella and Montgomery soils.

Colwood silt loam (0 to 2 percent slopes) (Cw).--
This is the only soil of the Colwood series mapped
in the survey area. It 1s subject to ponding in
spring and during periods of heavy rainfall. Drain-
ing this soil is difficult because the silt and fine
sand tend to flow easily when the soil is saturated.

Included with this soil in mapping were small
areas of a Mundelein silt loam having slopes of 0O
to 2 percent, and a few fairly large areas in which
the surface layer is sandy loam.

This Colwood soil is used mainly as pasture or
woodland. It can be used for the crops commonly
grown in the survey area if it is adequately drain-
ed. (Capability unit IIw-1; woodland group 7; wild-
life group 5; recreation group 7; shrub and vine
group 3)

Dodge Series

The Dodge series consists of well-drained, silty
soils that are underlain by calcareous loam till.
These soils occupy areas on the convex side slopes
of ground moraines and drumlins. The native vege-
tation was a deciduous forest consisting mainly of
maple, basswood, oak, and hickory.

In a typical profile, the surface layer is dark
grayish-brown, mildly alkaline silt loam about 9
inches thick. The subsurface layer is dark grayish-
brown silt loam that is neutral in reaction and is
about 3 inches thick. The subsoil is about 25
inches thick. The upper part of the subsoil is
dark-brown silt loam that is neutral in reaction.
The middle part of the subsoil is.dark yellowish-
brown and dark-brown silty clay loam that is slight-
ly acid. The lower part is dark yellowish-brown
loam that contains a few pebbles and is mildly alka-
line. Underlying the subsoil is a substratum of
yellowish-brown, strongly calcareous loam glacial
till.

The Dodge soils are moderately permeable and have
high available water capacity. Natural fertility
is high.



Typical profile of Dodge silt loam, 2 to 6 per- If this Dodge soil is well managed, it can be

cent slopes (SW1/4 SE1/4 sec. 35, T. 5 N,, R. 18 cropped intensively. Nearly all of the acreage is
E.): used for the crops commonly grown in the survey
area, A small acreage is in trees. (Capability
Ap--0 to 9 inches, dark grayish-brown (10YR 4/2) unit I-1; woodland group 1; wildlife group 1;
silt loam; weak, medium, subangular blocky recreation group 1; shrub and vine group 1)
structure parting to moderate, medium, gran-
ular structure; friable; mildly alkaline; Dodge silt loam, 2 to 6 percent slopes (DdB).--
abrupt, smooth boundary. This soil has the profile described as representa-
A2--9 to 12 inches, dark grayish-brown (10YR 4/2) tive of the Dodge series. Runoff is medium, and
s5ilt loam; moderate, medium, platy structure erosion is only a slight hazard.
parting to moderate, very fine, subangular Included with this soil in mapping were small
blocky structure; friable; neutral; clear, areas of Theresa silt loam, 2 to 6 percent slopes,
wavy boundary. and Mayville silt loam, 2 to 6 percent slopes.
B1--12 to 16 inches, dark-brown (10YR 4/3) silt Nearly all of the acreage is used for the crops
loam; moderate, medium, subangular blocky commonly grown in the survey area. A small acreage
structure; friable; neutral; clear, wavy is in pasture or trees. (Capability unit Ile-1;
boundary. woodland group 1; wildlife group 1; recreation
B21t--16 to 25 inches, dark yellowish-brown (10YR group 1; shrub and vine group 1)

4/4) light silty clay loam; moderate, fine,
subangular blocky structure; discontinuous
clay films; firm; slightly acid; gradual,
wavy boundary.

ITB22t--25 to 33 inches, dark-brown (7.5YR 4/4)

Drummer Series

silty clay loam; moderate, medium, subangular The Drummer series consists of soils that are
blocky structure; continuous clay films; poorly drained. These soils lie in drainageways and
firm; few pebbles of dolomite; slightly acid; in low, nearly level places on glacial outwash
clear, wavy boundary. plains and river terraces. In this survey area,
IIB3--33 to 37 inches, dark yellowish-brown (10YR these soils are silty over loamy soils that are
4/4) loam; weak, coarse, subanguldar blocky underlain by calcareous, stratified sand and gravel.
structure; friable; few pebbles of dolomite; Typically, Drummer soils are loamy and are over
mildly alkaline; clear, wavy boundary. loamy glacial till. The native vegetation was
IIC--37 to 60 inches, yellowish-brown (10YR 5/4) water-tolerant grasses and a forest of deciduous
light loam; massive; very friable; many peb- trees, mainly elms.
bles and cobblestones of dolomite; strongly . In a typical profile, the upper part of the sur-
calcareous. face layer is black, mildly alkaline silt loam about

10 inches thick. The lower part of the surface

In some places the Ap horizon is very dark gray- layer is very dark gray, mildly alkaline silt loam

ish brown (10YR 3/2). In areas that have not been gbout > lpCheS tthk'= The subsoll 1s abou? 3}
cultivated the Al horizon is generally 3 to 5 inches inches ?thk' The.uppe?-part of_the subsoil 1s
thick. The IIB22t horizon has a hue of 10YR.in gray).m11§1y alkgllne 511ty‘clay loam.. The lower
places. The mantle of silt ranges from 20 to 36 part is light olive-gray, mildly alkaline and
inches in thickness, but it is most commonly 24 to slightly calcargousf mottlgd clay loam and loam.
30 inches thick. The A horizon and approximately The substratum is light olive-brown, loose, cal-

the uppermost two-thirds of the B horizon have form- C2TSOUS sand and gravel.
ed in silt. The IIC horizon is typically loam, but The Drummer soils are moderately permeable and

it is sandy loam in some places. In areas that have have high available water capacity. Ground water
not been cultivated, reaction of the solum ranges is at or near the sgrface'thrgughout most of the
from medium acid to strongly acid. Thickness of the Y€2T: .Natural fertlllty s hlgb‘ )
solum ranges from 30 to 40 inches. Typical profile of Drummer silt loam, gravelly

The Dodge soils occur with modérately well dra1n~ substratqm (NE1/4 SW1/4 sec. 4, T. 5 N., R. 21 E.):
ed Mayville, somewhat poorly drained Lamartine, and
poorly drained Pella soils. They have formed in a
thicker mantle of silt and they have a thicker solum
than the Theresa and Hochheim soils.

Al11--0 to 10 inches, black (10YR 2/1) silt loam;
moderate, medium, granular structure; fri-
able; mildly alkaline; gradual, smooth

boundary.
Al12--10 to 15 inches, very dark gray (5Y 3/1) heavy
Dodge silt loam, 0 to 2 percent slopes (DdA).-- silt loam; moderate, medium, granular struc-
Because runoff is slow, this soil is not susceptible ‘ture; friable when moist, slightly sticky
to erosion or is only slightly susceptible. In- when wet; mildly alkaline; clear, wavy
cluded with it in mapping were small areas of There- boundary .
sa silt loam, 0 to 2 percent slopes, and Mayville Blg--15 to 24 inches, gray (5Y 5/1) silty clay loam;
silt loam, 0 to 2 percent slopes. weak, coarse, prismatic structure parting to
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moderate, medium, subangular blocky struc-
ture; firm; mildly alkaline; clear, wavy
boundary.

I1IB2g--24 to 40 inches, light olive-gray (5Y 6/2)
clay loam; many, medium, prominent, brownish-
yellow (10YR 6/6 and 6/8) mottles; weak,
coarse, prismatic structure parting to moder-
ate, medium, angular blocky structure; firm;
few, thin, discontinuous clay films on the
vertical faces of peds; few dolomite pebbles;
mildly alkaline; clear, wavy boundary.

1IB3g--40 to 46 inches, light olive-gray (5Y 6/2)
loam; weak, medium, subangular blocky struc-
ture; friable; slightly calcareous; clear,
wavy boundary.

I1IC--46 to 60 inches, light olive-brown (2.5Y 5/4)
sand and gravel; single grain; loose; calcar-
eous,

The A horizon ranges from 10 to 15 inches in
thickness. 1In places it is covered by a layer of
muck that is a few inches thick. The solum is gen-
erally 40 to 54 inches thick, and it ranges from
mildly alkaline to medium acid in reaction. In some
places the IIC horizon is. mostly sand, and in others
it is mostly gravel.

The Drummer soils occur with well-drained St.
Charles and somewhat poorly drained Virgil soils.
The Drummer soils of this survey area have a thick-
er solum than the Sebewa soils.

Drummer silt loam, gravelly substratum (0 to 3
percent slopes) (Dt}.--This is the only soil of the
Drummer series mapped in the survey area. It is
subject to ponding and flooding in spring and during
periods of heavy rainfall. Runoff is very slow, and
erosion is not a hazard or is only a slight hazard.

Included with this soil in mapping were small
areas of Sebewa silt loam and a Virgil silt loam
having slopes of 0 to 2 percent.

Wetness is the major limitation to the use of
this Drummer soil for crops. This soil can be used
for crops, however, if adequate artificial drainage
is established and maintained. If management is
good, cropping can be intensive. (Capability unit
IIw-1; woodland group 7; wildlife group 5; recrea-
tion group 7; shrub and vine group 3)

Elliott Series

In the Elliott series are somewhat poorly drained,
silty soils that have a silty clay subsoil under-
lain by calcareous silty clay loam glacial till.
These soils occupy the concave side .slopes of small
drainageways, slight depressions, and glacial ground
moraines in the southern part of Milwaukee County
and the southeastern part of Waukesha County. The
areas are long and narrow or are of irregular shape.
The native vegetation was mainly water-tolerant
grasses.

In a typical profile, the surface layer is black
and very dark brown, slightly acid silt loam about
11 inches thick. The subsurface layer is very dark
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brown, slightly acid silt loam that has a few mot-
tles and is about 2 inches thick. The subsoil is
about 17 inches thick. The main part of the sub-
soil is dark yellowish-brown and dark-brown, mot-
tled silty clay that is neutral and mildly alkaline
in reaction. The lower 4 inches of the subsoil is
brown, mottled silty clay loam that is strongly
calcareous. The substratum is brown, firm, mottled
silty clay loam glacial till that is strongly cal-
careous.

The Elliott soils have moderately slow permea-
bility and high available water capacity. Ground
water is less than 3 feet below the surface in wet
periods. Natural fertility is high.

Typical profile of Elliott silt loam, 1 to 3
percent slopes (SE1/4 SE1/4 sec. 28, T. 5 W., R.

21 E.):

Ap--0 to 9 inches, black (10YR 2/1) silt loam; weak,
fine, granular structure; friable; slightly
acid; abrupt, smooth boundary.

Al--9 to 11 inches, very dark brown (10YR 2/2) silt
loam; weak, fine, granular structure; fri-
able; slightly acid; clear, wavy boundary.

A3--11 to 13 inches, very dark brown (10YR 2/2)
heavy silt loam; few, fine, distinct, dark
grayish-brown (10YR 4/2) mottles; moderate,
medium, granular structure; friable; slightly
acid; clear, wavy boundary.

B21t--13 to 16 inches, dark yellowish-brown (10YR
4/4) silty clay; few, fine, faint, yellowish-
brown (10YR 5/4) and distinct, grayish-brown
(10YR 5/2) mottles; weak, coarse, prismatic
structure parting to moderate, fine, angu-
lar blocky structure; continuous clay films;
firm; few small pebbles of dolomite; neutral;
clear, wavy boundary.

B22t--16 to 26 inches, dark-brown (10YR 4/3) silty
clay; common, fine, faint, grayish-brown
(10YR 5/2) and prominent, yellowish-brown
(10YR 5/6) mottles; moderate, coarse, pris-
matic structure parting to moderate, fine,
angular blocky structure; continuous clay
films; firm; few pebbles of dolomite; mildly.
alkaline; slightly calcareous in lower part
of horizon; gradual, wavy boundary.

B3--26 to 30 inches, brown (10YR 5/3) silty clay

loam; common, medium, prominent, yellowish-

brown (10YR 5/6) mottles; weak, coarse,
prismatic structure parting to weak, coarse,
subangular blocky structure; firm; strongly
calcareous; clear, wavy boundary.

to 62 inches, brown (10YR 5/3) silty clay

loam; common, medium, faint, dark yellowish-

brown (10YR 4/4) and prominent, yellowish-
brown (10YR 5/6) mottles; massive; firm; few
pebbles of dolomite; strongly calcareous.

The A horizon is generally black (10YR 2/1) or
very dark brown (10YR 2/2), and it ranges from 10
to 15 inches in thickness. The B2 horizons have
formed in till, and they have a texture of silty
clay loam in places. The C horizon contains pockets



or lenses of silt loam or clay loam material in
places. The solum ranges from 24 to 36 inches in
thickness and from strongly acid to moderately alka-
line in reaction.

The Elliott soils occur with poorly drained
Ashkum soils. They have a thicker, darker colored
A horizon than the Blount, Mequon, and Manawa soils.

Elliott silt loam, 1 to 3 percent slopes (EsA).--
This is the only soil of the Elliott series mapped
in the survey area. It receives runoff from the
slopes above, and it is subject to ponding in spring
and during periods of heavy rainfall. Runoff is
slow to medium. Erosion is not a hazard in the
nearly level areas, but it is a slight hazard in the
more sloping places.

Included with this soil in mapping were small
areas of Blount silt loam, Markham silt loam, and
Ashkum silty clay loam. Also included were areas
where a thin, light-colored subsurface layer is
between the surface layer and the subsoil.

If this Elliott soil is adequately drained, it
is suited to the crops commonly grown in the survey
area. Where cropping is intensive, grassed water-
‘ways and practices that help to control erosion are
needed in the more sloping areas. (Capability unit
IIw-2; woodland group 12; wildlife group 5; recrea-
tion group 6; shrub and vine group 3)

Fabius Series

The Fabius series consists of somewhat poorly
drained, loamy soils over calcareous sand and grav-
el outwash. These soils are on low outwash plains
and stream terraces. The native vegetation con-
sisted mainly of water-tolerant grasses and a few
scattered oaks and elm trees.

In'a typical profile, the surface layer is black
loam that is neutral in reaction and is about 7
inches thick. Just beneath the surface layer is a
layer of very dark brown and yellowish-brown loam
that is also neutral in reaction and is about 3
inches thick. The subsoil is about 7 inches thick.
The upper part of the subsoil is yellowish-brown
loam that contains a few mottles and is neutral in
reaction. The lower part is light brownish-gray
gravelly sandy loam that also contains a few mottles
and is slightly calcareous. The substratum is very
pale brown, loose, stratified sand and gravel that
are calcareous,

The Fabius soils have moderate permeability and
moderate available water capacity. Ground water is
less than 3 feet below the surface in wet periods.
Natural fertility is moderate.

Typical profile of Fabius loam, 1 to 3 percent
slopes, where the slope is about 1 percent ({SEl/4
SE1/4 sec. 7, T. 5 N., R. 17 E.):

Ap--0 to 7 inches, black (10YR 2/1) loam; moderate,
medium, granular structure; friable; neutral;
abrupt, smooth boundary.

AB--7 to 10 inches, very dark brown (10YR 2/2) and
yellowish-brown (10YR 5/4) loam; weak, medium,

subangular blocky structure parting to mod-
erate, medium, granular structure; few peb-
les 1/4 to 1/2 inch in diameter; friable;
neutral; clear, wavy boundary.
B2t--10 to 15 inches, yellowish-brown (10YR 5/4)
heavy loam; few, fine, distinct mottles of
grayish brown (10YR 5/2) and prominent mot-
tles of yellowish brown (10YR 5/8); moder-
ate, medium, subangular blocky structure;
few, thin, patchy clay films; friable; few
pebbles 1/4 to 1/2 inch in diameter; neutral;
abrupt, smooth boundary.
to 17 inches, light brownish-gray (10YR 6/2)
gravelly sandy loam; few, fine, prominent
mottles of yellowish brown .(10YR 5/8); weak,
medium, subangular blocky structure; very
friable; few pebbles; slightly calcareous;
clear, wavy boundary.
C--17 to S0 inches, very pale brown (10YR 7/3),
stratified medium sand and gravel; single
grain; loose; calcareous.

B3--15

The A horizon is black (10YR 2/1) to very dark
grayish brown (10YR 3/2), and in some places it has
a texture of silt loam. Thickness of the solum
ranges from 12 to 20 inches. Pebbles generally
are larger and more numerous in the lower part of
the solum than in the upper part.

The Fabius soils occur with well-drained Lorenzo
and poorly drained Mussey soils. They have a thin-
ner solum than the Kane soils.

Fabius loam, 1 to 3 percent slopes (FaA).--This
is the only soil of the Fabius series mapped in the
survey area. It is subject to ponding in spring
and during periods of heavy rainfall. Runoff is
slow, and little or no erosion has taken place.

Included with this soil in mapping were small
areas of Warsaw loam, 0 to 2 percent slopes, and a
Matherton loam having slopes of 0 to 2 percent.

Wetness is the major limitation to use of this
Fabius soil for crops. Where this soil has been
overdrained, however, it is droughty. Most of the
acreage is used for the crops commonly grown in the
survey area, but a small acreage is in pasture.
(Capability unit IIw-5; woodland group 12; wildlife
group 5; recreation group 6; shrub and vine group 3)

Fox Series

The Fox series consists of well-drained, loamy
soils over calcareous sand and gravel outwash.
These soils occur on glacial outwash plains. The
native vegetation was a deciduous forest consisting
mainly of hardwoods.

In a typical profile, the surface layer is dark
grayish-brown or very dark grayish-brown loam that
is neutral in reaction and is about 8 inches thick.
The subsoil is about 25 inches thick. It is dark
yellowish-brown, slightly acid clay loam in the up-
per part; dark yellowish-brown, strongly acid gritty
clay loam in the middle part; and dark yellowish-
brown, slightly acid sandy clay loam in the lower
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part. The lower part contains dark-brown stains of
organic matter and many small pebbles. The substra-
tum is pale-brown, slightly calcareous, stratified
sand and gravel.

The Fox soils are moderately permeable, have
moderate natural fertility, and have moderate avail-
able water capacity. The Fox sandy loams are
slightly more permeable than the Fox silt loams and
Fox loams.

Typical profile of Fox loam, 2 to 6 percent
slopes (NE1/4 SE1/4 sec. 35, T. 7 N., R. 17 E.):

Ap--0 to 8 inches, dark grayish-brown (10YR 4/2)
to very dark grayish-brown (10YR 3/2) loam,
light brownish gray (10YR 6/2) when dry; weak,
medium, subangular blocky structure parting
to moderate, medium, granular structure; fri-
able; neutral; abrupt, smooth boundary.

Blt--8 to 14 inches, dark yellowish-brown (10YR 4/4)
clay loam; moderate, medium, subangular blocky
structure; friable; discontinuous clay films;
slightly acid; gradual, wavy boundary.

B2t--14 to 28 inches, dark yellowish-brown (10YR
4/4) gritty clay loam; weak, medium, prismatic
structure parting to moderate, medium, sub-
angular blocky structure; continuous clay
films; firm; few small pebbles; strongly acid;
gradual, wavy boundary.

B3t--28 to 33 inches, dark yellowish-brown (10YR
4/4) sandy clay loam; weak, medium, subangular
blocky structure; friable; dark-brown (10YR
3/3) stains of organic matter; many small peb-
bles; slightly acid; clear, wavy boundary.

IIC--33 to 62 inches, pale-brown (10YR 6/3), stra-
tified sand and gravel; single grain; loose;
slightly calcareous.

The solum ranges from 20 to 40 inches in thick-
ness, but it is generally 24 to 36 inches thick.
Where a layer of silt covers the outwash, the A
horizon is silt loam, but where the mantle of silt
is lacking, the A horizon is loam or sandy loam. In
areas that have not been cultivated, the Al horizon
is commonly 3 to 5 inches thick. In some cultivated
areas, the Ap horizon is very dark grayish brown
(10YR 3/2) and the solum ranges from strongly acid
to neutral in reaction. Where the A horizon is silt
loam, the upper part of the B2t horizon is generally
silty clay loam and the lower part is clay loam.
Where the A horizon is sandy loam, the B2t horizon
is commonly sandy clay loam. Where the A horizon
is loam, the B2t horizon is commonly clay loam. In
some places the C horizon is mostly sand, and in
others it is mostly gravel. Where the A horizon is
sandy loam, the solum generally has fewer pebbles
throughout than where the A horizon is loam or silt
loam.

The Fox soils occur with somewhat poorly drained
Matherton and poorly drained Sebewa soils. They
have a lighter colored surface layer than the Warsaw
soils and a thinner solum than the St, Charles soils
that have a gravelly substratum. The Fox soils have
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a thicker solum than the Casco soils and a finer
textured subsoil than the Boyer soils.

Fox sandy loam, 0 to 2 percent slopes (FmA).--
The surface layer of this soil is slightly coarser
textured than the one in the profile described as
representative of the Fox series. This soil also
has lower available water capacity and is thus more
droughty than the soil for which a profile is de-
scribed. Runoff is slow, and erosion is not a haz-
ard or is only a slight hazard.

Included with this soil in mapping were small
areas of Fox loam, 0 to 2 percent slopes, and a
Boyer sandy loam that has slopes of 0 to 2 percent.
Also included were small areas of soils that are
similar to the Fox soils but have a mottled subsoil.

This Fox soil is used mostly for crops. A small
acreage is in trees or pasture. {(Capability unit
IIIs-4; woodland group 3; wildlife group 1; recrea-
tion group 2; shrub and vine group 2)

Fox sandy loam, 2 to 6 percent slopes (FmB).--
This soil is more droughty and has lower available
water capacity than the soil for which a profile is
described as representative of the Fox series. It
is moderately susceptible to soil blowing. Runoff
is medium. Little or no erosion has taken place,
but erosion is a slight hazard.

Included with this soil in mapping were small
areas of Fox loam, 2 to 6 percent slopes; small
areas of a Boyer sandy loam that has slopes of 2 to
6 percent; and areas that are moderately eroded.

The acreage is used mainly for the crops commonly
grown in the survey area. A small acreage is‘in
pasture or trees. (Capability unit ITIs-4; woodland
group 3; wildlife group 1; recreation group 2; shrub
and vine group 2)

Fox sandy loam, 6 to 12 percent slopes, eroded
(FmC2).--This soil has lost part of its original
surface layer -through moderate erosion. The present
plow layer consists partly of the remaining original
surface soil and partly of dark yellowish-brown
clay loam from the subsoil. Runoff is medium. Soil
blowing and further erosion are moderate hazards.

Included with this soil in mapping were small
areas of Casco sandy loam, 6 to 12 percent slopes,
eroded; a few areas that are not eroded or that are
only slightly eroded; and some areas that are steep-
er than 12 percent.

Nearly all of the acreage is used for the crops
commonly grown in the survey area. A small acreage
is in pasture. (Capability unit IIIe-2; woodland
group 3; wildlife group 1; recreation group 2; shrub
and vine group 2)

Fox sandy loam, loamy substratum, 2 to 6 percent
slopes (FnB).--This soil has a profile similar to
the one described as representative of the Fox
series, except that the surface layer has a coarser
texture and the substratum is loamy and has sand
and gravel only in the upper part. The loamy part
of the substratum has higher available water




capacity and is more easily compacted than the sand
and gravel in the typical profile. Runoff is medi-
um, and this soil is slightly susceptible to ero-
sion. This soil is also slightly droughty, and it
is moderately susceptible to soil blowing.

Included with this soil in mapping were small
areas of Fox sandy loam, 2 to 6 percent slopes.

Most of the acreage is used for the crops common-
ly grown in the survey area. (Capability unit
I1Is-4; woodland group 3; wildlife group 1; recrea-
tion group 2; shrub and vine group 2)

Fox loam, 0 to 2 percent slopes {FoA).--This soil
occurs in rather large areas. It is slightly
droughty. The profile is similar to the one de-
scribed as representative of the Fox series, except
that it contains a subsurface layer that is lighter
colored than the surface layer. Runoff is slow.
Erosion is not a hazard or is only a slight hazard.

Included with this soil in mapping were small
areas of Fox silt loam, 0 to 2 percent slopes, and
Fox loam, 2 to 6 percent slopes. Also included were
small areas of soils that are similar to Fox soils
but have a mottled subsoil.

Most of the acreage is used for field crops, but
some of it is in pasture or trees. This Fox soil
can be cropped intensively if it is properly man-
aged. (Capability unit IIs-1; woodland group 1;
wildlife group 1; recreation group 2; shrub and vine
group 1)

Fox loam, 2 to 6 percent slopes (FoB).--This soil
has the profile described as representative of the
Fox series. It is slighty droughty. Runoff is me-
dium, and erosion is a slight hazard.

Included with this soil in mapping were small
areas of Fox silt loam, 2 to 6 percent slopes, and
small areas of soils that are similar to Fox soils
but have a mottled subsoil. Also included were
small moderately eroded' areas.

Most of the acreage is in field crops. A small
acreage is in pasture or trees. (Capability unit
ITe-2; woodland group 1; wildlife group 1; recrea-
tion group 2; shrub and vine group 1)

Fox loam, 6 to 12 percent slopes, eroded (FoC2).--
This soil has lost part of its original surface
layer through erosion, and dark yellowish-brown clay
loam from the subsoil is mixed with the remaining
original surface soil. As a result, the present
surface layer has a slightly finer texture than the
one in the profile described as typical of the Fox
series. Runoff is medium, and further erosion is a
moderate hazard. This soil is slightly droughty.

Included with this soil in mapping were areas
that are slightly steeper than 12 percent; small
areas of Fox silt loam, 6 to 12 percent slopes,
eroded; and uncultivated areas that are not eroded
or that are only slightly eroded.

Nearly all of the acreage is used for the crops
commonly grown in the survey area. (Capability unit
IITe-2; woodland group 1; wildlife group 1; recrea-
tion group 2; shrub and vine group 1)

Fox silt loam, 0 to 2 percent slopes (FsA).--
This soil occurs in rather large areas. It has a
profile similar to the one described as representa-
tive of the Fox series, except that the surface
layer is silt loam and the upper part of the subsoil
is heavy silt loam. Runoff is slow, and little or
no erosion has taken place. This soil is slightly
droughty.

Included with this soil in mapping were small
areas of Fox loam, 0 to 2 percent slopes; St.
Charles silt loam, gravelly substratum, 0 to 2 per-
cent slopes; and a soil that is similar to Fox soils
but has a mottled subsoil.

Most of the acreage is used for the crops com-
monly grown in the survey area, but a small acreage
is in pasture or trees. If properly managed, this
Fox soil can be cropped intensively. (Capability
unit IIs-1; woodland group 1; wildlife group 1;
recreation group 2; shrub and vine group 1)

Fox silt loam, 2 to 6 percent slopes (FsB).--This
soil has a profile similar to the one described as
representative of the Fox series, except that the
surface layer is silt loam and the upper part of the
subsoil is heavy silt loam. In much of the acreage,
little or no erosion has taken place, but runoff
is medium, and erosion is a slight hazard. This
soil is slightly droughty.

Included with this soil in mapping were small
areas of Fox silt loam, 0 to 2 percent slopes, and
St. Charles silt loam, gravelly substratum, 2 to 6
percent slopes. Also included were some moderately
eroded areas. .

Most of the acreage is used for the crop commonly
grown in the survey area, but a small acreage is in
pasture or trees. If properly managed, this Fox
s0il can be cropped intensively. (Capability unit
IIe-2; woodland group 1; wildlife group 1; recrea-
tion group 2; shrub and vine group 1)

Fox silt loam, 6 to 12 percent slopes, eroded
(FsC2) .--This soil has lost part of its original
surface layer through erosion. The present plow
layer contains some dark yellowish-brown clay loam
that is mixed with the remaining surface soil. In
some places the present plow layer is light silty
clay loam. This soil is slightly droughty. Runoff
is medium, and further erosion is a moderate hazard.

Included with this soil in mapping were small
areas of a Fox loam. Also included were a few
fairly large areas that are not eroded or that are
only slightly eroded because they have remained in
trees or have been cleared and used for permanent
pasture. '

Nearly all of the acreage is used for the crops
commonly grown in the survey area. A small acreage
is in trees or pasture. (Capability unit IIle-2;
woodland group 1; wildlife group 1; recreation group
2; shrub and vine group 1)

Fox silt loam, loamy substratum, 2 to 6 percent.
slopes (FtB).--This soil has a profile similar to
the one described as representative of the Fox
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series, except that the surface layer is silt loam
and the substratum is loamy and has sand and gravel
only in the upper part. The loamy material in the
substratum has higher available water capacity and
is generally more easily compacted than the sand
and gravel in the substratum of the soil described
in the typical profile. Runoff is medium, and ero-
sion is a slight hazard. This soil is slighty
droughty.

Included with this soil in mapping were small
areas of Fox silt loam, 2 to.6 percent slopes; a
few fairly large areas in which the surface layer
is loam; and areas where little or no erosion has
taken place. Also included were eroded areas in
which dark yellowish-brown clay loam from the sub-
soil is mixed with the remaining original surface
soil in the plow layer.

Nearly all of the acreage is used for the crops
commonly grown in the survey area, but a small acre-
age is in trees. If management is good, cropping
can be intensive. (Capability unit IIe-2; woodland
group 1; wildlife group 1; recreation group 2;
shrub and vine group 1)

Gilford Series

In the Gilford series are poorly drained, loamy
soils that are underlain by calcareous sand. These
soils are on low, broad flats and .in depressions of
glacial outwash plains, mainly in the southwestern
part of Waukesha County. The native vegetation was
water-tolerant grasses and a deciduous forest con-
sisting mostly of elm and elder.

In a typical profile, the surface layer is black,
mildly alkaline loam about 10 inches thick. The
subsurface layer is dark grayish-brown, mildly alka-
line, mottled sandy loam about 2 inches thick. The
subsoil is about 18 inches thick. The upper part
of the subsoil is grayish-brown, mildly alkaline,
mottled sandy loam. The middle part of the subsoil
is gray, mildly alkaline, mottled sandy clay loam.
The lower part is dark-gray, slightly calcareous,
mottled sandy loam. A substratum of grayish-brown,
loose, slightly calcareous, stratified sand under-
lies the subsoil.

The Gilford soils have moderate available water
capacity and moderate permeability. Ground water
is at or near the surface throughout most of the
year. Natural fertility is moderate.

Typical profile of Gilford loam (0 to 2 percent
slopes) (NE1/4 SW1/4 sec. 21, T. 6 N., R. 17 E.):

Ap--0 to 10 inches, black (10YR 2/1) loam; moder-
ate, fine, granular structure; friable; mildly
alkaline; clear, wavy boundary.

A3--10 to 12 inches, dark grayish-brown (2.5Y 4/2)
sandy loam; few, fine, prominent, yellowish-
brown (10YR 5/8) mottles; weak, medium, sub-
angular blocky structure; friable; mildly
alkaline; clear, wavy boundary.

Blg--12 to 16 inches, grayish-brown (2.5Y 5/2) sandy
loam; common, medium, prominent, strong-brown
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(7.5YR 5/8) mottles; weak, medium, subangular
blocky structure; friable; mildly alkaline;
clear, wavy boundary.

B2g--16 to 24 inches, gray (5Y 5/1) sandy clay loam;
many, medium, prominent, yellowish-red (5YR
4/8) mottles; moderate, medium, subangular
blocky structure; friable; mildly alkaline;
clear, wavy boundary.

B3g--24 to 30 inches, dark-gray (5Y 4/1) sandy
loam; few, fine, prominent, yellowish-red
(5YR 5/8) mottles; weak, medium, subangular
blocky structure; friable; slightly calcare-
ous; clear, wavy boundary.

IIC--30 to 60 inches, grayish-brown (2.5Y 5/2) sand;
weakly stratified; single grain; loose;
slightly calcareous.

In areas that have not been cultivated, the Al
horizon is black (N 2/0) to very dark brown (10YR
2/2) loam or mucky loam, and it ranges from 10 to
15 inches in thickness. Texture of the B horizon
ranges from sandy loam to sandy clay loam. Reaction
of the solum ranges from moderately alkaline to
medium acid.

The Gilford soils occur with well-drained Boyer
and somewhat poorly drained Wasepi soils. They
have a slightly finer textured solum than the Granby
soils, and they have a coarser textured solum than
the Sebewa soils.

Gilford loam (0 to 2 percent slopes) (Gd).--This
is the only soil of the Gilford series mapped in
the survey area. Runoff is very slow, and little or
no erosion has taken place.

Included with this soil in mapping were small
areas of Mussey loam, and of a Wasepi sandy loam
having slopes of 0 to 2 percent.

1f this Gilford soil is adequately drained,
preferably by means of open ditches, it can be used
for crops. Only a small acreage is presently used
for crops, and the rest is wooded, in pasture, or
used as wildlife habitat. (Capability unit II1Iw-5;
woodland group 7; wildlife group 5; recreation
group 7; shrub and vine group 3)

Granby Series

The Granby series consists of poorly drained,
loamy soils underlain by deep, sandy, calcareous
outwash., These soils are on the bottoms of depres-
sions and in low, broad, nearly level areas on
glacial outwash plains in the western part of
Waukesha County. The native vegetation was sedges,
water-tolerant grasses, and a deciduous forest con-
sisting mainly of elm.

In a typical profile, the surface layer is black
to very dark gray sandy loam that is neutral in
reaction and is about 11 inches thick. The surface
layer is covered by a layer, about 4 inches thick,
of sedge leaves and stems that are in various stages
of decomposition and are neutral in reaction. The



subsoil is about 24 inches thick. It consists of
mottled light brownish-gray sand that is also neu-
tral in reaction. The substratum is gray, loose,
moderately alkaline and slightly calcareous sand.

The Granby soils have low available water capac-
ity and moderately rapid permeability. Ground water
is at or near the surface throughout most of the
year. Natural fertility is low.

Typical profile of Granby fine sandy loam (0 to
2 percent slopes) (SW1/4 SE1/4 sec. 9, T. 6 N., R.
17 E.):

01--4 to 3 inches, dark-brown (7.5YR 3/3) mat of
sedge leaves and stems; neutral; abrupt,
smooth boundary.

inches to 0, very dark brown (10YR 2/2), dis-

integrated sedge peat; moderate, medium,

granular structure; neutral; abrupt, smooth
boundary.

Al--0 to 8 inches, black (10YR 2/1) fine sandy loam;
high content of organic matter; moderate,
medium, granular structure; very friable;
neutral; clear, wavy boundary.

A3g--8 to 11 inches, very dark gray (10YR 3/1) sandy

loam; moderate, medium, subangular blocky

structure; very friable; neutral; clear, wavy
boundary.

to 35 inches, light brownish-gray (2.5Y 6/2)

fine and medium sand; few, medium, distinct

mottles of dark brown (7.5YR 4/4) and prom-

inent mottles of strong brown (7.5YR 5/6);

single grain; loose; neutral; clear, wavy

boundary.

Cg--35 to 62 inches, gray (5Y 6/1) fine and medium
sand; single grain; loose; moderately alkaline
and slightly calcareous.

02--3

B--11

Cultivated areas and some areas that have not
been cultivated lack an accumulation of organic
material above the Al horizon. The A horizon is
black (10YR 2/1) to very dark brown (10YR 2/2) or
very dark gray (10YR 3/1), and it ranges from 10 to
15 inches in thickness. In places the B horizon is
calcareous. These soils have a few pebbles through-
out all horizons in some areas. Reaction through-
out the profile ranges from neutral to moderately
alkaline.

The Granby soils lack the subsoil of sandy clay
loam that is typical of the Mussey and Gilford
soils.

Granby fine sandy loam (0 to 2 percent slopes)
(Gf) .--This is the only soil of the Granby series
mapped in the survey area. It is not eroded or is
only slightly eroded. Runoff is very slow, -and
flooding and ponding are hazards in spring and dur-
ing periods of heavy rainfall.

Included with this soil in mapping were small
areas of Wasepi sandy loam. Also included were a
few fairly large areas in which the surface layer is
loam,

Wetness is the major limitation to use of this
Granby soil for crops. Even where adequate drainage
has been installed, this soil is poorly suited to

the crops commonly grown in the survey area, but it
can be used for some special crops. Most of the
acreage is in pasture. A small acreage that is
adequately drained and is well managed is used for
truck crops and corn. (Capability unit IIIw-5;
woodland group 8; wildlife group 5; recreation
group 7; shrub and vine group 3)

Grays Series

The Grays series consists of well-drained, silty
soils that are underlain by stratified lacustrine
deposits of silt and fine sand. These soils are in
old glacial lakebeds and on river benches. The
native vegetation was a deciduous forest consisting
mainly of oak, hickory, maple, and basswood.

In a typical profile, the surface layer is very
dark grayish-brown, slightly acid silt loam about 7
inches thick. The subsoil is about 19 inches thick.
The upper part of the subsoil is dark-brown,
slightly acid silt loam. The middle part is dark-
brown, slightly acid silty clay loam. The lower
part is dark yellowish-brown, mildly alkaline to
moderately alkaline and slightly calcareous silt
loam. The substratum is yellowish-brown, friable,
strongly calcareous, stratified silt and fine sand.

The Grays soils are moderately permeable and have
high available water capacity. Natural fertility
is moderate. The silt and fine sand in the substra-
tum have low bearing capacity, and they tend to
flow easily when saturated.

Typical profile of Grays: silt loam, 2 to 6 per-
cent slopes (NE1/4 SW1/4 sec. 15, T. S N., R. 22
E.):

Ap--0 to 7 inches, very dark grayish-brown (10YR
3/2) silt loam; weak, fine, subangular
blocky structure; friable; slightly acid;
abrupt, smooth boundary.

Bl1--7 to 9 inches, dark-brown (7.5YR 4/4) silt loam;

weak, fine, subangular blocky structure;

friable; slightly acid; clear, wavy boundary.
to 18 inches, dark-brown (7.5YR 4/4) silty
clay loam; moderate, medium, subangular
blocky structure; thin, discontinuous clay
films; firm; slightly acid; gradual, wavy
boundary.

to 26 inches, dark yellowish-brown (10YR

4/4) silt loam; weak, medium, subangular

blocky structure; friable; mildly alkaline

in the upper part, moderately alkaline and
slightly calcareous in the lower part; clear,
wavy boundary.

Cl--26 to 42 inches, yellowish-brown (10YR 5/4),
stratified silt and fine sand; massive; fri-
able; strongly calcareous; gradual, wavy
boundary.

C2--42 to 62 inches, yellowish-brown (10YR 5/4),
weakly stratified silt and fine sand; few,
fine, distinct, light brownish-gray (10YR
6/2) and yellowish-brown (10YR 5/6 and 5/8)
mottles; massive; friable; strongly calcare-
ous.

B2t--9

B3--18
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In areas that have not been cultivated, the Al
horizon is black (10YR 2/1) to very dark brown (10YR
2/2), and it ranges from 3 to 5 inches in thickness.
In those areas the A2 horizon is pale brown (10YR
6/3) or brown (10YR 5/3) and is 2 to 4 inches thick.
Depth to free carbonates is typically 20 to 30
inches. The C horizons generally contain more silt
than fine sand, but fine sand is predominant in some
places.

The Grays soils occur with somewhat poorly drain-
ed Mundelein and poorly drained Colwood soils. They
have a coarser textured solum than the Saylesville
soils, and unlike the Saylesville soils, they have a
substratum of silt and fine sand.

Grays silt loam, 0 to 2 percent slopes. {GrA).--
This soil. is on river benches and on the tops of
rises in basins formerly occupied by glacial lakes.
Runoff is slow, and erosion is not a hazard or is
only a slight hazard.

Included with this soil in mapping were small
areas of a Mundelein silt loam having slopes of 0
to 2 percent, and some fairly large areas in which
the surface. layer is fine sandy loam or loam.

Nearly all of the acreage is used for crops. A
small acreage is in trees. (Capability unit I-1;
woodland group 1; wildlife group 1; recreation
group 1; shrub and vine group 1)

Grays silt loam, 2 to 6 percent slopes (GrB).--
This soil is on river benches and on rises in basins
formerly occupied by old glacial lakes. It has the
profile described as representative of the Grays
series. Runoff is medium. . The hazard of erosion is
slight.

Included with this soil in mapping were small
areas of Saylesville silt loam, 2 to 6 percent
slopes, and a Mundelein silt loam having slopes of 2
to 6 percent. Also included were small areas in
which slopes are steeper than 6 percent; a few large
moderately eroded areas; and areas in which the sur-
face layer is fine sandy loam or loam.

Nearly all of the acreage is used for crops. A
small acreage is in trees. (Capability unit IIe-1;
woodland group 1; wildlife group 1; recreation group
1; shrub and vine group 1)

Griswold Series

In the Griswold series are well-drained soils on
glaciated uplands in the southern part of Waukesha
County. These soils-consist of a thin layer of silt
loam over a clay loam subsoil that is underlain by
calcareous, loamy glacial till. The native vegeta-
tion was prairie grasses and a few scattered oaks.

In a typical profile, the surface -layer is very
dark brown, mildly alkaline gritty silt loam about 8
inches thick. The subsurface layer is dark-brown,
mildly alkaline heavy loam about 3 inches. thick.

The subsoil is about 13 inches thick. The upper
part of the subsoil is dark yellowish-brown, mildly
alkaline clay loam; the middle part is dark-brown,
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mildly alkaline clay loam; and the lower part

is brown, slightly calcareous heavy loam. The
middle and lower parts of the subsoil contain a few
pebbles. The substratum is pale-brown, very friable
loam glacial till that is strongly calcareous.

The Griswold soils have moderate permeability and
high available water capacity. Natural fertility is
moderate.

Typical profile of Griswold silt loam, 2 to 6
percent slopes (SE1/4 SW1/4 sec. 27, T. 5 N., R.

19 E.):

Ap--0 to 8 inches, very dark brown (10YR 2/2) gritty
silt loam; weak, medium, subangular blocky
structure parting to weak, medium, granular
structure; friable; mildly alkaline; abrupt,
smooth boundary. :

A3--8 to 11 inches, dark-brown (10YR 3/3) heavy
loam; weak, medium, subangular blocky struc-
ture; friable; mildly alkaline; clear, wavy
boundary. .

Blt--11 to 15 inches, dark yellowish-brown (10YR 3/4
to 4/4) clay loam; moderate, medium, subangu-
lar blocky structure; thin, discontinuous
clay films; friable; mildly alkaline; clear,
wavy boundary.

B2t--15 to 20 inches, dark-brown (7.5YR 4/4) clay

loam; moderate, medium, subangular blocky

structure; .thin, discontinuous clay films;
firm; few pebbles of dolomite; mildly alka-
line; clear, wavy boundary.

to 24 inches, brown (10YR 5/3) heavy loam;

weak, medium, subangular blocky structure;

friable; few pebbles of dolomite; slightly
calcareous; clear, wavy boundary.

C--24 to 62 inches, pale-brown (10YR 6/3) light
loam; massive; very friable; many small peb-
bles of dolomite; strongly calcareous.

B3--20

The A horizon is black (10YR 2/1) to very dark
brown (10YR 2/2), and it ranges from 10 to. 14 inches
in thickness. In places the mantle of silt is as
much as 20 inches thick and only a small part of. the
B horizon formed in glacial till. The:B2t horizon
generally has a hue of 7.5YR, but the hue is 10YR in
places. The C horizon is commonly light loam, but
it is light sandy loam in some areas.

Griswold silt loam, 2 to 6 percent slopes (GtB).--
This soil occupies oval-shaped areas that generally
extend in a northeast-southwest direction. It has
the profile described as typical of the Griswold
series. Runoff is medium, and the hazard of erosion
is slight.

Included with this soil in mapping were small
areas of Miami loam, sandy loam substratum, 2 to 6
percent slopes, and a few fairly large areas that
are moderately eroded.

This Griswold soil is used mainly for crops. A
small acreage is in pasture or trees. (Capability
unit IIe-1; woodland group 12; wildlife group 4;
recreation group 2; shrub and vine group 1)




Griswold silt loam,. 6 to 12 percent slopes,
eroded (GtC2).--This soil occupies long, narrow
areas that generally extend in a northeast-southwest
direction. It has lost part of its original surface
layer through erosion. The present surface layer
contains a moderate amount of dark yellowish-brown
clay loam from the subsoil that was mixed with the
remaining original surface soil during tillage.
Runoff is medium, and further erosion is a moderate
hazard.

Included with this soil in mapping were small
areas of Miami loam, sandy loam substratum, 6 to 12
percent slopes. Also included were slightly eroded
areas and areas that have a loam surface layer.

Nearly all of the acreage is used for crops. A
small acreage is in pasture or trees. (Capability
unit ITIe-1; woodland group 12; wildlife group 4;
recreation group 2; shrub and vine group 1)

Griswold Series, Mottled Subsoil Variant

Soils of the Griswold series, mottled subsoil
variant, are somewhat poorly drained. They are on
the foot slopes of glaciated uplands in the southern
part of Waukesha County. These soils consist of a
layer of silt loam and a dominantly clay loam sub-
soil underlain by calcareous sandy loam glacial
till. The native vegetation was -water-tolerant
prairie grasses and a few widely spaced oak trees.

In a typical profile, the surface layer is black
silt loam that is neutral in reaction and is about
10 inches thick. 'The subsoil is about 19 inches
thick. The upper part of the subsoil is dark gray-
ish-brown, slightly acid, mottled silty clay loam;
the middle part is dark yellowish-brown and yellow-
ish-brown, mottled clay loam that is neutral in
reaction; and thé lower part is brown to pale-brown,
slightly calcareous, mottled loam. The substratum
is yellowish-brown, very friable, strongly calcare-
ous, mottled sandy loam glacial till.

Soils of the Griswold series, mottled subsoil
variant, have moderate permeability and high avail-
able water capacity. Ground water is less than 3
feet below the surface in wet periods. Natural fer-
tility is high.

Typical profile of Griswold silt loam, mottled
subsoil variant, 2 to 6 percent slopes (NW1/4 SE1/4
sec. 31, T. 5 N., R. 19 E.):

Al--0 to 10 inches, black (10YR 2/1) silt loam; mod-
erate, medium, granular structure; friable;
neutral; abrupt, smooth boundary.

Bl--10 to 15 inches, dark grayish-brown (2.5Y 4/2)
light silty clay loam; few, fine, faint,
grayish-brown (10YR 5/2) and prominent, yel-
lowish-brown -(10YR 5/8) mottles; weak, medi-
um, prismatic. structure parting to moderate,
medium, subangular blocky structure; friable;
slightly acid; clear, wavy boundary.

ITB2t--15 to 24 inches, dark yellowish-brown (10YR
4/4) and yellowish-brown (10YR 5/4) clay
loam; many, fine, distinct,. grayish-brown
(10YR 5/2) and light brownish-gray (10YR 6/2)

mottles and prominent, yellowish-brown (10YR
5/8) mottles; moderate, medium, subangular
blocky structure; thin, discontinuous clay
films; firm; few pebbles of dolomite; neu-
tral; gradual, wavy boundary.

IIB3--24 to 29 inches, brown (10YR 5/3) to pale-
brown (10YR 6/3) heavy loam; many, medium,
faint, grayish-brown (10YR 5/2) mottles;
weak, medium, subangular blocky structure;
friable; many pebbles; slightly calcareous;
clear, wavy boundary.

IIC--29 to 60 inches, yellowish-brown (10YR 5/4)
sandy loam; many, common, distinct, grayish-
brown (10YR 5/2) mottles and prominent, yel-
lowish-brown (10YR 5/8) mottles; massive;
very friable; many pebbles and a few cobble-
stones; strongly calcareous.

The Al horizon is black (10YR 2/1) to very dark
brown (10YR 2/2), and it ranges from 10 to 15 inches
in thickness. The part of the profile that formed
in the mantle of silt is generally 15 to 25 inches
thick. 1In places the part of the B horizon that
formed in till has a hue of 7.5YR. The IIC horizon
is commonly sandy loam, but the texture ranges to
light loam in some places.

Soils of the Griswold series, mottled subsoil
variant, occur with the well-drained typical soils
of the Griswold series. They have a darker, slight-
ly thicker surface layer and a thinner solum than
the Lamartine soils.

Griswold silt loam, mottled subsoil variant, 2 to
6 percent slopes (GwB).--This soil occurs in areas
that are long and narrow. Ponding .is.a hazard in
spring and during. periods of heavy rainfall. Runoff
is medium, and erosion is a slight hazard, espe-
cially in the more sloping areas.

Included with this soil in mapping were small
areas .of Griswold silt loam, 2 to 6 percent slopes.
Also included were small areas of Brookston silt
loam, 0 to 3 percent slopes.

Most of the acreage is used for the crops common-
ly grown in the survey area, but a small acreage is
in pasture. Wetness is the major limitation where
crops are grown. (Capability unit IIw-2; woodland
group 12; wildlife group 5; recreation group 6;
shrub and vine group 3)

Hebron Series

In the Hebron series are well drained or moder-
ately well drained soils that have formed partly in
medium-textured glacial outwash and partly in loamy
and clayey lacustrine material. These soils are in
old glacial lake basins and on benches along
streams. The native vegetation was a deciduous
forest consisting mainly of oak, hickory, maple, and
basswood.

In a typical profile, the surface layer is very
dark grayish-brown or dark grayish-brown loam  that
is neutral in reaction and is about 9 inches thick.
The subsoil is about 23 inches thick. The upper
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part of the subsoil is dark-brown clay loam that is
neutral in reaction. The middle part of the subsoil
is dark-brown loam that contains many pebbles and is
mildly alkaline. The lower part is dark-brown silty
clay that is strongly calcareous. Just beneath the
subsoil is the substratum of grayish-brown, strongly
calcareous silty clay loam.

The Hebron soils are slowly permeable, have high
available water capacity. Natural fertility is mod-
erate.

Typical profile of Hebron loam, 2 to 6 percent
slopes (NE1/4 SW1/4 sec. 3, T. 5 N., R. 21 E.}: -

Ap--0 to 9 inches, very dark grayish-brown (10YR
3/2) or dark grayish-brown (10YR 4/2) loam,
light brownish gray (10YR 6/2) when dry;
weak, fine, subangular blocky structure; fri-
able; neutral; abrupt, smooth boundary.

Bi--9 to 16 inches, dark-brown (7.5YR 4/4) light
clay loam; moderate, fine, subangular blocky
structure; firm; neutral; clear, wavy bound-
ary.

B21t--16 to 22 inches, dark-brown (7.5YR 4/4) clay
loam; moderate, medium, subangular blocky
structure; thin, continuous clay films; firm;
few small pebbles; neutral; clear, wavy
boundary.

B22t--22 to 27 inches, dark-brown (7.5YR 4/4) loam;
weak, medium, subangular blocky structure;
thin, discontinuous clay films; friable; many
pebbles of dolomite; mildly alkaline; clear,
wavy boundary.

1IB3t--27 to 32 inches, dark-brown (7.5YR 4/3) silty
clay; weak, coarse, prismatic structure
parting to moderate, medium, subangular
blocky structure; thin, discontinuous clay
films; very firm; strongly calcareous; clear,
wavy boundary.

1IC--32 to.60 inches, grayish-brown (10YR 5/2) silty
clay loam; weak, thick, platy structure to
massive; very firm; many streaks of segre-
gated lime; strongly calcareous.

In areas that have not been cultivated, the Al
horizon is very dark brown (10YR 2/2) to very dark
grayish brown (10YR 3/2), and it ranges from .3 to 5
inches in thickness. In those areas the A2 horizon
is generally brown (10YR 5/3) and ranges from 2 to 6
inches in thickness. Texture of the upper part of
the B horizon ranges from silty clay loam to loam.
The B horizon has a hue of 10YR in places. In some
places the IIB3 horizon is silty clay loam. The TIC
horizon consists of thin layers of silty clay and
silty clay loam in many places, but it contains thin
layers of silt and fine sand in some areas. In some
places the IIC horizon has a hue of 7.5YR.

The Hebron soils occur with poorly drained Navan
soils. The upper part of their solum is coarser
textured than that of the Saylesville soils.

Hebron loam, 0 to 2 percent slopes (HeA).--This
soil dries slowly in spring and after heavy rains.
Runoff-is slow. Erosion is not a hazard or is only
a slight hazard.
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Included with this soil in mapping were small
areas in which the surface layer is silty, and small
areas of Saylesville silt loam, 0 to 2 percent
slopes. Also included were small areas of Fox loam,
0 to 2 percent slopes; a few fairly large areas in
which the surface layer is sandy loam; areas where
the surface layer is darker colored than typical for
the Hebron soils; and small areas of a Hebron loam
that has a mottled subsoil and slopes of 0 to 3 per-

cent.

Most of the acreage is in crops, but a small
acreage is in trees or pasture. (Capability unit
1Is-7; woodland group 1; wildlife group 1; recrea-
tion group 3; shrub and vine.group 1)

Hebron loam, 2 to 6 percent slopes (HeB).--This
soil 1s on river benches and on rises in old glacial
lake basins. It is not-eroded or is only slightly
eroded. Runoff is medium, however, and erosion is a
slight hazard. The profile is the one described as
representative of the Hebron series.

Included with this soil in mapping were small
areas in which the surface layer is silty. Also
included were small areas of Fox loam, 2 to 6 per-
cent slopes, and a few fairly large areas that are
moderately eroded, that have a surface layer of
sandy loam or that have a surface layer that is
darker colored than typical for the Hebron soils.
Other inclusions consist of small areas of a Hebron
loam that has a mottled subsoil and slopes of 0 to 3
percent. v

Most of the acreage is in crops, but a small
acreage is in trees or pasture. (Capability unit
Ile-6; woodland group 1; wildlife group 1; recrea-
tion group 3; shrub and vine group 1)

Hebron loam, 6 to 12 percent slopes, eroded
(HeC2) .--This soil is on river benches and on rises
in old glacial lake basins. It is eroded to the
extent that some material from the.subsoil has been
mixed in the plow layer during tillage. Runoff is-
medium, and further erosion is a moderate hazard,

Included with this soil in mapping were small
areas of Fox loam, 6 to 12 percent slopes, eroded.
Other inclusions consist of a few fairly large -
slightly eroded areas, and areas in which the sur-
face layer is sandy loam or silt loam.

This Hebron soil is used mainly for crops. A
small acreage is in trees or pasture, (Capability
unit IITe-6; woodland group 1; wildlife group 1;
recreation group 3; shrub and vine group 1)

Hochheim Series

The Hochheim series consists of soils that are
well drained and loamy and are underlain by highly
calcareous loam glacial till (pl. V). These soils
occur in long, narrow areas on the convex side
slopes of drumlins and glacial ground moraines,
generally east of the Kettle Moraine. The native
vegetation was a deciduous forest consisting mainly
of hard maple, basswood, oak, and hickory.



In a typical profile, the surface layer is very
.dark brown loam that is neutral in reaction and is
about 3 inches thick. The subsurface layer is dark
grayish-brown or grayish-brown loam that is neutral
in reaction and is also about 3 inches thick. The
subsoil is about 11 inches thick. The upper part of
the subsoil is dark yellowish-brown and dark-brown,
slightly acid clay loam. The lower part is dark
.yellowish-brown or yellowish-brown, slightly cal-
careous heavy loam. The substratum is yellowish-
brown, strongly calcareous gravelly loam glacial
till.

The Hochheim soils are moderately permeable and
have moderate available water capacity. Natural
fertility is moderate.

Typical profile of Hochheim loam, 2 to 6 percent
slopes (NE1/4 NW1/4 sec. 26, T. 6 N., R. 19 E.):

02--1/2 inch to 0, partly decomposed leaf litter and

small twigs.

to 3 inches, very dark brown (10YR 2/2) loam;

weak, medium, granular structure; friable;

neutral; abrupt, smooth boundary.

to 6 inches, ‘dark grayish-brown (10YR 4/2) or

grayish-brown (10YR 5/2) loam; weak, medium,

platy structure parting to moderate, medium,
granular structure; friable; some material
from the Al horizon is mixed with the materi-
al in this horizon; many roots up to one-half
inch in diameter; neutral; clear, wavy
boundary.

Blt--6 to 9 inches, dark yellowish-brown (10YR 4/4)
light clay loam; moderate, medium, subangular
blocky structure; discontinuous clay films;
friable; many roots up to one-half inch in
diameter; few pebbles of dolomite; slightly
acid; clear, wavy boundary.

B2t--9 to 15 inches, dark-brown (7.5YR 4/4) clay
loam; moderate, medium, subangular blocky
structure; clay films on the surfaces of most
peds; few dark-brown (7.5YR 3/2) stains of
organic matter; firm; many, fine, fibrous
roots up to one-fourth inch in diameter; few
pebbles and cobblestones of dolomite; slight-
ly acid; clear, wavy boundary.

B3--15 to 17 inches, dark yellowish-brown (10YR 4/4)

to yellowish-brown (10YR 5/4) heavy loam;

friable; slightly calcareous; clear, wavy
boundary.

to 60 inches, yellowish-brown (10YR 5/4) grav-

elly loam till; massive; friable; few, fine,

fibrous roots in uppermost 5 inches; strongly
calcareous.

Al--0

A2--3

C--17

The solum ranges from 12 to 24 inches in thick-
ness. In some places the soil is covered by a thin
layer of silt loam. The solum is generally thinnest
where the surface layer is loam, and it is thickest
where the mantle of silt is thickest. In cultivated
areas-the plow layer is dark grayish brown (10YR
3/2) to dark brown (10YR 3/3) and.is 6 to 8 inches
thick. 1In many places pebbles in the solum are
larger and more numerous below the B2t horizon than
in that horizon. In some areas that have not been
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cultivated, reaction of the solum is slightly acid,
but the reaction ranges to neutral or moderately
alkaline in areas that are intensively cultivated.
Typically, the texture of the glacial till is loam,
but it ranges to gravelly sandy loam in places. The
calcium carbonate equivalent of the glacial till
ranges from 40 to 60 percent.

The profile of the Hochheim soils is somewhat
similar to that of the Theresa soils, except that
the solum is thinner.

Hochheim loam, 2 to 6 percent slopes (HmB).--This
soil has the profile ‘described as representative of
the Hochheim series. Runoff is medium, and erosion
is a slight hazard. '

Included with this soil in mapping were areas
in which the surface layer is silt loam; some mod-
erately eroded areas; and small areas of Theresa
silt loam, 2 to 6 percent slopes.

This Hochheim soil can be cropped intensively if
it is well managed. Most of the acreage is used for
crops commonly grown in the survey area, but a small
acreage is in pasture or trees. (Capability unit
ITe-1; woodland group 1; wildlife group 1; recrea-
tion group 2; shrub and vine group 1)

Hochheim loam, 2 to 6 percent slopes, eroded
(HmB2) .--This soil has lost part of its original
surface layer through erosion. In the present plow
layer, some dark yellowish-brown clay loam from the
subsoil is mixed with the remaining original surface
soil. Runoff is medium, and further erosion is a
slight hazard. The rate of infiltration is slightly
lower than in uneroded or only slightly eroded
areas.

Included with this soil in mapping were areas in
which the surface layer is silt loam; small areas of
Theresa silt loam, 2 to 6 percent slopes; and a few
places where little or no erosion has taken place.

If this Hochheim soil is well managed, it can be
cropped intensively. Nearly all of the acreage is
used for the crops commonly grown in the survey
area, but a small acreage is in pasture. (Capabil-
ity unit ITe-1; woodland group 1; wildlife group 1;
recreation group 2; shrub and vine group 1)

Hochheim loam, 6 to 12 percent slopes, eroded
(HmC2) . --Erosion has removed part of the original
surface layer of this soil. Dark yellowish-brown
clay loam from the subsoil is mixed with the remain-
ing original surface soil in the plow layer. Runoff
is medium, and further erosion is a moderate hazard.
The rate of infiltration is slightly lower than in
uneroded or only slightly eroded areas. '

Included with this soil in mapping were areas in
which the surface layer is silt loam. Also included
were small areas of Theresa silt loam, 6 to 12 per-
cent slopes, eroded, and a few fairly large areas in
which little or no erosion has taken place.

Nearly all of the acreage is used for the crops
commonly grown in the survey area. A small acreage
is in pasture. (Capability unit IIle-1; woodland
group 1; wildlife group 1l; recreation group 2; shrub
and vine group 1)
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Hochheim loam, 12 to 20 percent slopes, eroded
(HmD2) .--This soil has a profile similar to the one
described as representative of the Hochheim series,
except that a large part of the surface layer has
been lost through erosion. As a result, in culti-
vated areas the plow layer now consists partly of
dark yellowish-brown clay loam from the subsoil that
is mixed with the remaining original surface soil.
Runoff is rapid, and further erosion is a severe
hazard. The rate of infiltration is slightly lower
than in areas that are not eroded or that are only
slightly eroded.

Included with this soil in mapping were areas in
which little or no erosion has taken place and the
surface layer is silt loam. Also included were
areas in which the solum is thicker than 24 inches,.

Most of the acreage is used for the crops com-
monly grown in the survey area, but a small acreage
is in pasture or is used as pastured woodland.
(Capability unit IVe-1; woodland group 1; wildlife
group l; recreation group 2; shrub and vine group 1)

Hochheim loam, 20 to 30 percent slopes, eroded
(HmE2) .--This soil has lost a large part of its
original surface layer through erosion. Runoff is
rapid, and the hazard of further erosion is very
severe.

Included with this soil in mapping were small
areas of Hochheim soils, 20 to 30 percent slopes,
severely eroded. Also included were a few fairly
large areas in which slopes are steeper than 30 per-
cent, and areas where little or no erosion has taken
place. "

Most of the acreage is used for pasture, but some
of it is used for crops, mainly alfalfa and brome-
grass hay. A small acreage is in trees. Where
forage crops are grown, the hayfields or pastures
can be safely renovated occasionally. This soil is
suitable only for use as pasture, woodland, or wild-
life habitat. (Capability unit VIe-4; woodland
group 1; wildlife group 1; recreation group 2; shrub
and vine group 1)

Hochheim soils, 6 to 12 percent slopes, severely
eroded (HoC3).--Erosion has removed all of the
original surface layer and part of the subsoil of
these soils, and the present surface layer is loam
or clay loam. Runoff is medium, and the hazard of
further erosion is severe. These soils are dif-
ficult to keep in .good tilth if they are cultivated.

Included with these soils in mapping were small
areas of Hochheim loam, 6 to 12 percent slopes,
eroded.

Nearly all of. the acreage is used for the crops
commonly grown in the survey area. (Capability
unit IVe-1; woodland group 5; wildlife group 1;
recreation group 2; shrub and vine group 2)

Hochheim soils, 12 to 20 percent slopes, severely

eroded (HoD3).--These soils occur in small areas on
drumlins or ground moraines. They have lost all of
their original surface layer and part of.their sub-
soil through erosion, and the present surface layer
is loam or clay loam. The soils are difficult to
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keep in good tilth. Runoff is rapid, and the hazard
of further erosion is very severe.

Included with these soils in mapping were small
areas of Hochheim loam, 12 to 20 percent slopes,
eroded.

Nearly all of the acreage is used for the crops
commonly grown in the survey area. These soils have
severe limitations that affect the growth of row
crops. ({Capability unit VIe-4; woodland group 5;
wildlife group 1; recreation group 2; shrub and vine
group 2)

Hochheim soils, 20 to 30 percent slopes, severely
eroded (HoE3).--These soils occur in small areas on
drumlins or ground moraines. They have lost all of
their original surface layer and part of their sub-
soil through erosion, and the present surface layer
is loam or clay loam. The soils are difficult to
keep in good tilth. Runoff is rapid, and the hazard
of further erosion is very severe.

Included with these soils in mapping were small
areas of Hochheim loam, 20 to 30 percent slopes,
eroded .

These soils are suited to use for forage crops,
trees, or wildlife habitat. Limitations to their
use for cultivated crops are very severe. (Capabil-
ity unit VIIe-4; woodland group 5; wildlife group 1;
recreation group 2; shrub and vine group 2)

Houghton Series

In the Houghton series are very poorly drained
organic soils that consist of thick deposits of de-
composed residue from water-tolerant plants. These
soils occupy areas in old glacial lakebeds. The
native vegetation was mainly reeds, sedges, and
forbs.

In a typical profile, the surface layer is black,
slightly acid muck about 9 inches thick. Just be-
neath the surface layer is a second layer of black,
slightly acid muck about 8 inches thick. This muck
is underlain by a layer of very dark grayish-brown,
moderately alkaline peaty muck about 43 inches thick,
over very dark grayish-brown, slightly calcareous
peat. .

The Houghton soils have moderately rapid permea-
bility and very high available water capacity.
Ground water is at or near the surface throughout
most of the year. Natural fertility is low.

Typical profile of Houghton muck, O to 2 percent
slopes (SE1/4 NE1/4 sec. 7, T. 6 N., R. 17 E.):

1--0 to 9 inches, black (N 2/0) muck; weak, medium,
subangular blocky structure breaking to weak,
fine, granular structure; very friable;
slightly acid; abrupt, wavy boundary.

2--9 to 17 inches, black (10YR 2/1) muck; weak,
coarse, subangular blocky structure; friable;
slightly acid; clear, wavy boundary.

3--17 to 60 inches, very dark grayish-brown (10YR
3/2) peaty muck; massive; many, fine, fibrous
fragments of sedges, grasses, and forbs that
break down easily when rubbed between the



fingers; moderately alkaline; gradual, wavy
boundary .

4--60 to 65 inches, very dark grayish-brown (10YR
3/2) peat; matted; few small fragments of
snail shells; slightly calcareous.

In places most of the solum is muck and there is
little or no disintegrated peat. Snail shells are
common below a depth of 40 inches in some areas.

The Houghton soils, like the Adrian, Ogden, Palms,

and Rollin soils, have formed in deposits of organ-
ic material, but they have formed in a thicker
deposit than have those soils.

Houghton muck, 0 to 2 percent slopes (HtA).--This
soil has the profile described as representative of
the Houghton series. Where drainage has been in-
stalled and cultivated crops are  grown, subsidence
and soil blowing are hazards.

Included with this soil in mapping were small
areas of Adrian, Ogden, Palms, Rollin, and Muskego
soils.

Only a small part of the acreage of this Houghton
soil has been cultivated. A large and increasing
acreage is now being used for crops, however, and
some areas that have not been cultivated are used
for pasture. The crops commonly grown where drain-
age is adequate are corn, potatoes, and carrots
and other vegetables, and a fairly large acreage is
used intensively for growing sod for lawns. This
soil can be cropped intensively if it is well
managed. (Capability unit IIIw-9; woodland group
10; wildlife group 6; recreation group 9; shrub
and vine group 3)

Houghton muck, 2 to 6 percent slopes (HtB).--
This soil occupies rather small areas at the base
of steep slopes, adjacent to Houghton muck, 0 to 2
percent slopes., It is a wet soil and is difficult
to drain because it receives a large amount of
water from springs and seep areas. Where drainage
has been installed and cultivated crops are grown,
subsidence, soil blowing, and water erosion are
hazards. The risk of erosion can be severe, espe-
cially in spring when thawing begins.

Included with this soil in mapping were small
-areas of Adrian, Ogden, and Palms soils. Also
included were a few areas that are sloping or mod-
erately steep.

Only a small acreage of this Houghton soil is
cultivated, but some areas are used for pasture.
Where drainage is adequate, corn, potatoes, and
carrots and other vegetables can be grown. (Capa-
bility unit IT1Iw-9; woodland group 10; wildlife
group 6; recreation group 9; shrub and vine group 3)

Juneau Series

The Juneau series consists of well drained or
moderately well drained soils in long, narrow areas
on foot slopes and in intermittent drainageways.
These soils are made up of 'silty local alluvium
underlain by older buried soils of uplands. The

native vegetation was a forest of deciduous trees,
mainly oak, hickory, maple, and basswood.

In a typical profile, the.surface layer is very
dark grayish-brown or dark grayish-brown silt loam
that is neutral in reaction and is about 7 inches
thick. The subsurface layer is dark grayish-brown
and very dark grayish-brown silt loam that is neu-
tral or slightly acid in reaction and is about 20
inches thick. The subsoil is about 23 inches thick.
The upper part of the subsoil is brown silt loam
that is slightly acid. The lower part is dark
yellowish-brown and dark-brown silty clay loam and
clay loam, and it is also slightly acid. The sub-
stratum is yellowish-brown, calcareous loam glacial
till.

The Juneau soils are moderately permeable and
have high available water capacity. Natural fer-
tility is high.

Typical profile of Juneau silt loam, 1 to 3 per-
cent slopes (NE1/4 NE1/4 sec. 21, T. 6 N., R. 19
E.):

Ap--0 to 7 inches, very dark grayish-brown (10YR
3/2) to dark grayish-brown (10YR 4/2) silt
loam, light brownish gray (10YR 6/2) when
dry; weak, medium, subangular blocky struc-
ture parting to moderate, medium, granular
structure; friable; neutral; abrupt, smooth
boundary.

Al--7 to 22 inches, dark grayish-brown (10YR 4/2)
silt loam; weak, thin, platy structure part-
ing to moderate, medium, granular structure;
friable; neutral; abrupt, wavy boundary.

Alb--22 to 27 inches, dark grayish-brown (10YR 4/2)
to very dark grayish-brown (10YR 3/2) silt
loam; weak, medium, subangular blocky struc-
ture; moderate, medium, subangular blocky
structure; friable; slightly acid; clear,
wavy boundary. ’

B1b--27 to 33 inches, brown (10YR 5/3) silt loam;
weak, medium, subangular blocky structure;
friable; slightly acid; clear, wavy boundary.

B21tb--33 to 38 inches, dark yellowish-brown (10YR
4/4) light silty clay loam; moderate, medium,
subangular blocky structure; thin, discon-
tinuous clay films; firm; slightly acid;
clear, wavy boundary.

B22tb--38 to 44 inches, dark yellowish-brown (10YR
4/4) silty clay loam; moderate, medium, sub-
angular blocky structure; thin, discontinuous
clay films; firm; slightly acid; gradual,
wavy boundary.

B23tb--44 to 50 inches, dark-brown (7.5YR 4/4) clay
loam; moderate, medium, subangular blocky
structure; thin, continuous clay films;
firm; slightly acid.

C--50 to 60 inches, yellowish-brown . (10YR 5/4)
loam till; massive; friable. '

The layer of silty alluvium ranges from 20 to 40
inches.in thickness, and.it contains thin layers of
loamy material in places. Color of the alluvium is
mainly dark grayish brown (LOYR 4/2) to dark brown
(10YR 4/3), but some thin layers are very dark
grayish brown (10YR 3/2). The buried soil
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generally contains an Alb horizon of silt loam, and
it contains B2tb horizons.

The Juneau soils occur with somewhat poorly
drained Pistakee soils.

Juneau silt loam, 1 to 3 percent slopes (JuA).--
This 1s the only soil of the Juneau series mapped
in the survey area. It receives runoff from the
surrounding slopes and is subject to occasional
overflow. Erosion is a slight hazard.

Included with this soil in mapping were small
areas of Pistakee silt loam, 1 to 3 percent slopes.
If this Juneau soil is well managed, it can be
cropped intensively. Nearly all of the acreage is

used for the crops commonly grown in the survey
area. Only a small acreage is in trees or perma-
nent pasture. (Capability unit I-1; woodland group
1; wildlife group 7; recreation group 6; shrub

and vine group 1)

Kane Series

The Kane series consists of somewhat poorly
drained, nearly level or gently sloping soils on
glacial outwash plains. These are silty soils that
have a clay loam subsoil underlain by calcareous
sand and gravel outwash. The native vegetation was
prairie grasses.

In a typical profile, the surface layer is very
dark brown silt loam that is neutral in reaction and
is about 11 inches thick. The subsurface layer is
very dark grayish-brown silt loam that is also neu-
tral in reaction and is about 3 inches thick. The
subsoil is about 22 inches thick. The upper part of
the subsoil is dark-brown, medium acid, mottled
gritty silty clay loam. The middle part is dark
yellowish-brown, medium acid, mottled clay loam.

The lower part is dark-brown, mottled clay loam that
is neutral in reaction. The substratum is pale-
brown, loose, stratified sand and gravel that are
slightly calcareous.

The Kane soils have moderate available water
capacity. Ground water is less than 3 feet below
the surface in wet periods. Natural fertility and
permeability are moderate.

Typical profile of Kane silt loam, 1 to 3 per-
cent slopes (SE1/4 NE1/4 sec. 9, T. 6 N., R. 19 E.):

Ap--0 to 8 inches, very dark brown (10YR 2/2) silt
loam; moderate, fine, granular structure;
friable; neutral; abrupt, smooth boundary.

Al--8 to 11 inches, very dark brown (10YR 2/2) silt
loam; moderate, medium, granular structure;
friable; neutral; clear, wavy boundary.

A3--11 to 14 inches, very dark grayish-brown (10YR
3/2) silt loam; weak, medium, subangular
blocky structure parting to moderate, fine,
granular structure; friable; slightly acid;
clear, wavy boundary.

Bl--14 to 19 inches, dark-brown (10YR 4/3) light
gritty silty clay loam; few, fine, faint,
grayish-brown (10YR 5/2) mottles and promi-
nent, yellowish-brown (10YR 5/8) mottles;
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moderate, medium, subangular blocky struc-
ture; friable; medium acid; clear, wavy
boundary .

1IB2t-~19 to 32 inches, dark yellowish-brown (10YR
4/4) clay loam; common, medium, distinct,
grayish-brown (10YR 5/2) and prominent,
yellowish-brown (10YR 5/8) mottles; moderate,
medium, subangular blocky structure; contin-
uous clay films; firm; few pebbles of dolo-
mite; medium acid; clear, wavy boundary.

1IB3--32 to 36 inches, dark-brown (10YR 4/3) clay
loam; common, medium, faint, grayish-brown
(10YR 5/2) and prominent, yellowish-brown
(10YR 5/8) mottles; moderate, coarse, sub-
angular blocky structure; firm; dark-brown
(10YR 3/3) coatings of organic matter on the
peds; few pebbles of dolomite; neutral;
clear, wavy boundary.

I1IC--36 to 60 inches, pale-brown (10YR 6/3), strati-
fied sand and gravel; single grain; loose;
slightly calcareous.

The solum ranges from 20 to 40 inches in thick-
ness, but it is commonly 24 to 36 inches thick. The
A horizon is black (10YR 2/1) to very dark brown
(10YR 2/2) or very dark gray (10YR 3/1), and it
ranges from 10 to 15 inches in thickness. Most of
the B horizon has formed in glacial outwash, but the
upper part has formed in silty deposits and it is
generally silty clay loam. The lower part, formed
in outwash, is commonly clay loam. In some places
the IIC horizon is mostly sand, and in others it is
mostly gravel. )

The Kane soils occur with well-drained Warsaw
and poorly drained Sebewa soils. They have a darker
colored surface layer than the Matherton soils, a
thicker solum than the Fabius soils, and a thinner
solum than the Virgil soils that have a gravelly
substratum.

Kane silt loam, 1 to 3 percent slopes (KeA).--
This is the only soil of the Kane series mapped
in the survey area. It is subject to ponding in
spring and during periods of heavy rainfall. Runoff
is slow, and little or no erosion has taken place.

Included with this soil in mapping were small
areas of Warsaw silt loam, 0 to 2 percent slopes,
and Sebewa silt loam.

Wetness is the major limitation to use of this
Kane soil for crops. Under good management, how-
ever, cropping can be intensive. Nearly all of the
acreage is now used for the crops commonly grown in
the survey area. (Capability unit IIw-5; woodland
group 12; wildlife group 5; recreation group 6;
shrub and vine group 3)

Kendall Series

The Kendall series consists of somewhat poorly
drained, silty soils underlain by calcareous loam
glacial till. These soils are on the concave side
slopes of ridges and drainageways, and on ground
moraines and foot slopes of glaciated uplands,



Where the soils are on foot slopes and on the side
slopes of small drainageways, the areas are general-
ly long and narrow. Where the soils are at the
heads of large drainageways, the areas generally
have an irregular shape. The native vegetation was
a deciduous forest consisting mainly of oak, hick-
ory, maple, and basswood.

In a typical profile, the surface layer is dark
grayish-brown or very dark grayish-brown, slightly
acid silt loam about 8 inches thick. The subsoil is
about 37 inches thick. The upper part of the sub-
soil is dark-brown, slightly acid, mottled silt
loam. The middle part is dark-brown and dark yel-
lowish-brown, mottled silty clay loam that is
slightly acid and neutral in reaction. The lower
part is grayish-brown, slightly calcareous, mottled
silt loam that contains a few pebbles. A substratum
of yellowish-brown, friable, strongly calcareous,
mottled loam glacial till underlies the subsoil.

The Kendall soils have moderate permeability and
high available water capacity. Ground water is less
than 3 feet-below the surface in wet periods. Natu-
ral fertility is high.

Typical profile of Kendall silt loam, 1 to 3 per-
cent slopes (NW1/4 NW1/4 sec. 8, T. 8 N., R. 20 E.):

Ap--0 to 8 inches, dark grayish-brown (10YR 4/2) to
very dark grayish-brown (10YR 3/2) silt loam,
light brownish gray (10YR 6/2) when dry; weak,
medium, subangular blocky structure parting to
moderate, medium, granular structure; friable;
slightly acid; abrupt, smooth boundary.

Bl--8 to 15 inches, dark-brown (10YR 4/3) heavy silt
loam; few, fine, faint, grayish-brown (10YR
5/2) and prominent, yellowish-brown (10YR 5/6)
mottles; weak, medium, subangular blocky
structure; friable; slightly acid; gradual,
wavy boundary,

B21t--15 to 27 inches, dark-brown (10YR 4/3) silty
clay loam; common, medium, faint, grayish-
brown (10YR 5/2) and prominent, yellowish-
brown (10YR 5/6 and 5/8) mottles; weak, medi-
um, prismatic structure parting to moderate,
medium, subangular blocky structure; thick,
continuous clay films; firm; slightly acid;
gradual, wavy boundary.

B22t--27 to 39 inches, dark yellowish-brown (10YR
4/43) light silty clay loam; many, medium,
distinct, grayish-brown (10YR 5/2) and promi-
nent, yellowish-brown (10YR 5/6 and 5/8) mot-
tles; moderate, medium, subangular blocky
structure; thin, discontinuous clay films;
firm; neutral; gradual, wavy boundary.

ITB3--39 to 45 inches, grayish-brown (10YR 5/2)
heavy silt loam; many, medium, prominent, yel-
lowish-brown (10YR 5/6 and 5/8) mottles; weak,
medium, subangular blocky structure; friable;
few pebbles of dolomite; slightly calcareous;
gradual, wavy boundary.

IIC--45 to 62 inches, yellowish-brown (10YR 5/4)
loam; many, medium, distinct, light brownish-
gray (10YR 6/2) and prominent, yellowish-brown
(10YR 5/8) mottles; massive; friable; many
pebbles of dolomite; strongly calcareous.

In areas that have not been cultivated, the Al
horizon is very dark brown (10YR 2/2) to very dark
grayish brown (10YR 3/2), and it ranges from 3 to 5
inches in-thickness. The A2 horizon in those areas
is generally brown and is 3 to 6 inches thick. The
B2 horizon has formed mostly in a mantle of silt
that is 36 to 50 inches thick. Where the B2 horizon
has formed in this mantle of silt, its texture is
silty clay loam, but the texture is clay loam to
loam where the B2 horizon formed in till. In many
places the IIC horizon contains a numbér of cobble-
stones, mainly of dolomite. Reaction of the solum
is generally strongly acid in areas that have not
been cultivated, but the reaction ranges to neutral
in cultivated areas.

The Kendall soils occur with well-drained St.
Charles and poorly drained Pella soils. They have
formed partly in a thicker mantle of silt than the
Lamartine soils, and they have a thicker solum than
the Lamartine soils.

Kendall silt loam, 1 to 3 percent slopes (KlA).--
This is the only soil of the Kendall series mapped
in the survey area. It receives runoff from the
slopes above, and it is subject to pondinhg in spring
and during periods of heavy rainfall. Runoff is
slow, and little or no erosion has taken place.
Erosion is a slight hazard, however, in the more
sloping areas.

Included with this soil in mapping were small
areas of Lamartine silt loam, Pella silt loam, and
St. Charles silt loam.

This Kendall soil is used mainly for crops. It’
is suited to the crops commonly grown in the survey’
area where drainage is adequate. Practices that
help to control erosion are needed in the areas that
are intensively cropped. (Capability unit IIw-2;
woodland group 7; wildlife group 5; recreation
group 6; shrub and vine group 3)

Kewaunee Series

In the Kewaunee series are well drained or moder-
ately well drained soils that consist of a thin
layer of silt loam over a clay loam subsoil that is
underlain by calcareous silty clay till. These

soils are on glacial ground moraines east of the
Milwaukee River in the northern part of Milwaukee

County. They occupy areas of irregular shape on
convex side slopes. The native vegetation was a
deciduous forest consisting mainly of beech, maple,
and basswood.

In a typical profile, the surface layer is dark
grayish-brown silt loam that is neutral in reaction
and is about 8 inches thick. The subsurface layer
is brown silt loam that is also neutral in reaction
and is about 2 inches thick. The subsoil is about
14 inches thick. The upper part.of the subsoil is
reddish-brown clay that is slightly acid. The lower
part is reddish-brown silty clay that is mildly al-
kaline. The substratum is light reddish-brown silty
clay glacial till that is strongly calcareous.
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The Kewaunee soils are slowly permeable and have
high available water capacity. In some places
ground water is less than 5 feet below the surface
in wet periods. Natural fertility is moderate.

Typical profile of Kewaunee silt loam, 2 to 6
percent slopes (SE1/4 NE1/4 sec. 1, T. 8 N., R. 21
E.):

Ap--0 to 8 inches, dark grayish-brown (10YR 4/2)
silt loam; moderate, medium, granular struc-
ture; friable; neutral; abrupt, smooth
boundary.

A2--8 to 10 inches, brown (10YR 5/3) silt loam; mod-
erate, medium, subangular blocky structure;
friable; neutral; abrupt, wavy boundary.

B2t--10 to 16 inches, reddish-brown (5YR 4/4) clay;
strong, medium, angular blocky structure;
thin, continuous clay films; firm; slightly
acid; gradual, wavy boundary.

B3--16 to 24 inches, reddish-brown (S5YR 5/3) silty
clay; strong, medium, subangular blocky struc-
ture; firm; mildly alkaline; gradual, wavy
boundary.

C--24 to 62 inches, light reddish-brown (5YR 6/3)
silty clay; massive; firm; strongly calcare-
ous.

In areas that have not been cultivated, the A
horizon is very dark brown (10YR 2/2) to very dark
grayish brown (10YR 3/2), and it ranges from 3 to 5
inches in thickness. The B2t horizon is silty clay
in some places. Depth to free carbonates is common-
ly 20 to 28 inches. In places the C horizon con-
tains pockets and lenses of silt loam or silty clay
loam,

The Kewaunee soils occur with somewhat poorly
drained Manawa soils. They have formed in reddish,
slightly finer textured material than the Ozaukee
and Morley soils. Unlike the Saylesville soils,
the Kewaunee soils have formed in silt loam over
silty clay glacial till.

Kewaunee silt loam, 2 to 6 percent slopes
(KnB).--This soil has the profile described as rep-
resentative of the Kewaunee series. It absorbs
water slowly, and movement of water downward through
this soil is slow. Therefore, much of the water
from precipitation runs off, especially during
periods of heavy rainfall. The rate of runoff is
medium. Erosion is a slight hazard. :

Included with this soil in mapping were small
areas of Manawa silt loam, 1 to 3 percent slopes.

This Kewaunee soil was formerly used mostly for
crops. Now, most of the acreage is in residential
developments. A small acreage is farmed, and some
small areas are still in woodlots. (Capability unit
Tle-6; woodland group 2; wildlife group 2; recrea-
tion group 3; shrub and vine group 1)

Kewaunee silt loam, 6 to 12 percent slopes,
eroded (KnC2).--This soil has lost part of its orig-
inal surface layer through erosion. The present
surface layer contains some of the reddish-brown
subsoil that is mixed with the remaining original
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surface soil. Because this soil absorbs water slow-
ly, and movement of water downward through the pro-
file is slow, much of the water from precipitation
runs off, especially during periods of heavy rain-
fall. The rate of runoff is medium. Further ero-
sion is a moderate hazard.

This soil is mainly in areas that have been de-
veloped for nonfarm uses, but part of the acreage is
in small woodlots that are within or near the de-
veloped areas. Only a small acreage is used for
crops. (Capability unit IIIe-6; woodland group 2;
wildlife group 2; recreation group 3; shrub and vine
group 1)

Knowles Series

The Knowles series consists of well-drained,
silty soils that have a clay loam subsoil and are
underlain by dolomite bedrock (pl. V). These soils
occur on ground moraines in the northeastern part of
Waukesha County. The native vegetation was a decid-
uous forest consisting mainly of oak and maple.

In a typical profile, the surface layer is very
dark grayish-brown silt loam that is mildly alkaline
and is about 3 inches thick. The subsurface layer
is brown silt loam that is neutral in reaction and
is about 4 inches thick. The subsoil is about 20
inches thick. The upper part of the subsoil is
dark-brown, slightly acid silty clay loam. The mid-
dle part is dark-brown, medium acid clay loam. The
lower part is dark grayish-brown, slightly calcare-
ous clay loam that contains many fragments of dolo-
mite. Just beneath the subsoil is bedrock of crack-
ed dolomite.

The Knowles soils have moderate permeability and
moderate available water capacity. Natural fertil-
ity is moderate.

Typical profile of Knowles silt loam, 2 to 6 per-
cent slopes (SE1/4 SW1/4 sec. 24, T. 6 N., R. 18
E.):

Al--0 to 3 inches, very dark grayish-brown (10YR
3/2) silt loam; weak, medium, granular struc-
ture; friable; mildly alkaline; clear, wavy
boundary.

A2--3 to 7 inches, brown (10YR 5/3) silt loam; weak,
thin, platy structure; friable; many earth-
worm casts; neutral; clear, wavy boundary.

Bl--7 to 11 inches, dark-brown (7.5YR 4/4) silty
clay loam; moderate, medium, subangular
blocky structure; friable; slightly acid;
clear, wavy boundary.

IIB21t--11 to 18 inches, dark-brown (7.5YR 4/4) clay
loam; moderate, medium, subangular blocky
structure; discontinuous clay films; firm;
few pebbles; medium acid; gradual, wavy
boundary.

I1IB22t--18 to 26 inches, dark-brown (7.5YR 4/4) clay
loam; strong, medium, subangular blocky
structure; continuous clay films; firm; few
pebbles; medium acid; gradual, wavy boundary.



TIB3--26 to 27 inches, dark grayish-brown (10YR 4/2)
clay loam; massive; friable; many partly
weathered fragments of dolomite; slightly
calcareous; abrupt, smooth boundary.

ITIR--27 inches, hard, platy, cracked dolomitic
bedrock.

The Al horizon is very dark brown (10YR 2/2) to
very dark grayish brown (10YR 3/2), and it ranges
from 3 to 5 inches in thickness. In cultivated
areas the Ap horizon is commonly dark grayish-brown
(10YR 4/2). The A horizon and the upper part of the
B horizon have formed in silt, and the upper part of
the B horizon is generally silty clay loam. The
lower part of the B horizon has formed in glacial
till, and it is generally clay loam. The mantle of
silt is commonly 10 to 24 inches thick, and the
solum is 20 to 40 inches thick. Depth to bedrock is
also 20 to 40 inches. Reaction of the solum ranges
from medium acid to neutral or mildly alkaline.

The Knowles soils occur with somewhat poorly
drained soils of the Ritchey series, mottled subsoil
variant, and with poorly drained soils of the Pella
series, moderately shallow varianw.. They have a
thicker solum than the Ritchey soils.

Knowles silt loam, 0 to 2 percent slopes (KwA).--
This soil is slightly droughty. Runoff is slow, and
little or no erosion has taken place. In a few
places, dolomite bedrock is near enough to the sur-
face that it hinders tillage.

Included with this soil in mapping were small
areas of Ritchey silt loam, 1 to 6 percent slopes.

This Knowles soil is used mainly for the crops
commonly grown in the survey area. A small acreage
is in pasture or trees. (Capability unit IIs-1;
woodland group 1; wildlife group 1; recreation group
2; shrub and vine group 1)

Knowles silt loam, 2 to 6 percent slopes (KwB).--
This soil is underlain by dolomite bedrock that in
places is near enough to the surface that it can
interfere with tillage. The profile is the one de-
scribed as representative of the Knowles series.
Runoff is medium. Erosion and droughtiness are
slight hazards.

Included with this soil in mapping were small
areas of Ritchey silt loam, 1 to 6 percent slopes.

This Knowles soil is used mainly for the crops
commonly grown in the survey area. A small acreage
is in pasture or trees. (Capability unit Ile-2;
woodland group 1; wildlife group 1; recreation group
2; shrub and vine group 1)

Lamartine Series

The Lamartine series consists of somewhat poorly
drained soils in drainageways, on foot slopes, and
in slight depressions of glaciated uplands and
ground moraines. These soils are silt loam over a
subsoil that is mainly silty clay loam and clay loam
and is underlain by calcareous loam glacial till.
The native vegetation was a deciduous forest

consisting mainly of oak, hickory, maple, and
basswood.

In a typical profile, the surface layer is very
dark brown silt loam that is neutral in reaction and
is about 4 inches thick. The subsurface layer is
dark grayish-brown or grayish-brown, slightly acid
silt loam, and it is also about 4 inches thick. The
subsoil is about 28 inches thick. The upper part of
the subsoil is dark-brown, mottled silt loam that is
neutral in reaction. The middle part is dark-brown,
mottled silty clay loam and clay loam that are also
neutral in reaction. The lower part is dark-brown,
slightly calcareous, mottled heavy loam that.con-
tains a few pebbles. A substratum of yellowish-
brown, friable, strongly calcareous, mottled loam
glacial till is just beneath the subsoil.

The Lamartine soils have moderate permeability
and high available water capacity. Ground water is
less than 3 feet below the surface in wet periods.
Natural fertility is high.

Typical profile of Lamartine silt loam, 1 to 4
percent slopes (SW1/4 SE1/4 sec. 20, T. 7 N., R.

20 E.):

Al--0 to 4 inches, very dark brown (10YR 2/2) silt
loam; moderate, medium, granular structure;
friable; neutral; clear, wavy boundary.

A2--4 to 8 inches, dark grayish-brown (10YR 4/2)

or grayish-brown (10YR 5/2) silt loam; few,

fine, distinct, yellowish-brown (10YR 5/4)

mottles; weak, thin, platy structure; very

friable; slightly acid; clear, wavy boundary.
to 12 inches, dark-brown (10YR 4/3) silt
loam; few, medium, prominent, yellowish-
brown (10YR 5/6) and faint, grayish-brown

(10YR 5/2) mottles; weak, fine, subangular

blocky structure; friable; neutral; clear,

wavy boundary.

B12--12 to 18 inches, dark-brown (10YR 4/3) heavy
silt loam; few, medium, prominent, yellowish-
brown (10YR 5/6) and faint, grayish-brown
(10YR 5/2) mottles; moderate, fine, subangu-
lar blocky structure; firm; neutral; gradual,
wavy boundary.

B21t--18 to 25 inches, dark-brown (10YR 4/3) silty
clay loam; common, medium, promient, yellow-
ish-brown (10YR 5/6 and 5/8) and faint,
grayish-brown (10YR 5/2) mottles; weak,
coarse, prismatic structure parting to moder-
ate, medium, subangular blocky structure;
thin, discontinuous clay films; firm; neu-
tral; gradual, wavy boundary.

ITB22t--25 to 30 inches, dark-brown (10YR 4/3) clay
loam; many, coarse, prominent, yellowish-
brown (10YR 5/6 and 5/8) and faint, grayish-
brown (10YR 5/2) mottles; weak, coarse, pris-
matic structure parting to moderate, médium, -
subangular blocky structure; thick, continu-
ous, very dark grayish-brown (10YR 3/2) clay
films; firm; few pebbles of.dolomite; neu-
tral; clear, wavy boundary.

IIB3--30 to 36 inches, dark-brown (10YR 4/3) heavy
loam; many, coarse, prominent, yellowish-
brown (10YR 5/6 and 5/8) and faint,

B11--8
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grayish-brown (10YR 5/2) mottles; weak,
coarse, subangular blocky structure; friable;
few pebbles of dolomite; slightly calcareous;
gradual, wavy boundary.

I1IC--36 to 60 inches, yellowish-brown (10YR 5/4)
loam; common, medium, distinct, grayish-brown
(10YR 5/2) mottles; massive; friable; many
pebbles of dolomite; strongly calcareous.

The Al horizon is black (10YR 2/1) to very dark
grayish brown (10YR 3/2), and it ranges from 3 to 6
inches in thickness. The A2 horizon is dark grayish
brown {10YR 4/2) to brown (10YR 5/3) and ranges from
3 to 5 inches in thickness. The Ap horizon in cul-
tivated fields is generally very dark grayish brown
(10YR 3/2). The A horizon and most of the B horizon
have formed in a mantle of silt 20 to 36 inches
thick. The part of the B2 horizon that formed in
silt is generally silty clay loam, and the part that
formed in till is commonly clay loam. The IIC hori-
zon is commonly loam, and it contains many pebbles
of dolomite and a few cobblestones. Reaction of the
solum ranges from slightly acid to moderately alka-
line.

The Lamartine soils occur with well drained
Dodge, moderately well drained Mayville, and poorly
drained Pella soils. They have a thinner mantle of
silt than the Kendall soils.

Lamartine silt loam, 1 to 4 percent slopes
(LmB) .--This is the only soil of the Lamartine
series mapped in the survey area. It generally
occurs in long, narrow areas that extend in a north-
east-southwest direction. Because this soil
receives runoff from the slopes above, ponding is a
hazard in spring and during periods of heavy rain-
fall. Little or no erosion has taken place.

Included with some areas of this soil in mapping
were small areas of Mayville silt loam; Theresa silt
loam, 2 to 6 percent slopes; and Pella silt loam.

Wetness is the major limitation to use of this
Lamartine soil for crops. Much of the acreage is
used for the crops commonly grown in the area. Some
of it is in pasture or trees. (Capability unit
IIw-2; woodland group 7; wildlife group 5; recrea-
tion group 6; shrub and vine group 3)

Lawson Series

The Lawson series consists of somewhat poorly
drained, silty soils that have formed in deep, silty
alluvium. These soils occur along streams. The
native vegetation was mainly grasses and widely
spaced trees.

In a typical profile, the surface layer is very
dark -grayish-brown and very dark gray silt loam
about 14 inches thick. Just beneath the surface
layer and extending to a depth of about 34 inches is
very dark gray and dark olive-gray silt loam. Under-
lying this silt loam .is grayish-brown and very dark
gray silt loam that.extends to a depth of more than
60 inches. The entire profile is neutral in
reaction.
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The Lawson soils have moderate permeability and
very high available water capacity. Ground water is
less than 3 feet below the surface in wet periods.
These soils are subject to flooding. Natural fer-
tility is high.

Typical profile of Lawson silt loam (0 to 2 per-
cent slopes) (NW1/4 SW1/4 sec. 20, T. 6 N., R. 21
E.):

All1--0 to 10 inches, very dark grayish-brown (10YR
3/2) silt loam; weak, fine, subangular
blocky structure; friable; neutral; abrupt,
smooth boundary.

Al2--10 to 14 inches, very dark gray (10YR 3/1) silt
loam; moderate, fine, subangular blocky
structure; friable; neutral; clear, smooth
boundary.

Al3--14 to 21 inches, very dark gray (2.5Y 3/1)
heavy silt loam; weak, medium, prismatic
structure parting to moderate, medium, sub-
angular blocky structure; firm; fine, common,
distinct, dark yellowish-brown (10YR 4/4)
mottles; neutral; clear, smooth boundary.

Al4g--21 to 26 inches, dark olive-gray (5Y 3/2)
heavy silt loam; weak, coarse, prismatic
structure parting to moderate, medium, sub-
angular blocky structure; firm; common,
coarse, distinct, dark yellowish-brown (10YR
4/4) mottles; neutral; clear, smooth bound-
ary.

Al15--26 to 34 inches, very dark gray (10YR 3/1)
heavy silt loam; weak, medium, subangular
blocky structure; friable; few, prominent,
dark yellowish-brown (10YR 4/4) mottles; neu-
tral; clear, smooth boundary.

Al6g--34 to 42 inches, grayish-brown (2.5Y 5/2)
heavy silt loam; many, coarse, prominent,
yellowish-brown (LOYR 5/6) mottles; massive;
friable; neutral; clear, smooth boundary.

Al7--42 to 60 inches, very dark gray (10YR 3/1) silt
loam; massive; friable; neutral.

Color of the upper A horizons ranges from black
(N 2/0) to very dark grayish brown (10YR 3/2). Tex-
ture throughout the solum is generally silt loam,
but the solum contains thin layers of loam and silty
clay loam in places. In some places these soils are
underlain by a buried poorly drained soil at a depth
of 40 to 60 inches. Reaction of the solum ranges
from slightly acid to mildly alkaline.

The Lawson soils have formed in a thicker deposit
of alluvial material than have the Pistakee soils,
and they are darker colored than the Pistakee soils.

Lawson silt loam (0 to 2 percent slopes) (Lo).--
This is the only soil of the Lawson series mapped in
the survey area. It is subject to flooding and has
a high water table much of the time.

Included with this soil in mapping were small
areas of Alluvial land and of Pistakee silt loam, 1
to 3 percent slopes.

Where drainage and protection from flooding are
adequate, this Lawson soil is suited to the crops
commonly grown in the survey area. Where




protection from flooding cannot be provided, this
soil is better suited to use for pasture, as wood-
land, or as wildlife habitat than to use for culti-
vated crops. Most of the acreage is in pasture, and
only a small acreage is cultivated. (Capability
unit IIw-13; woodland group 12; wildlife group 5;
recreation group 8; shrub and vine group 3)

Loamy Land

Loamy land (lu) is a miscellanecous land type that
consists of fill areas and of cut or borrow areas.
It is mainly within or near areas used for housing
developments or related purposes, or it is in cities
or towns.

In the cut or borrow areas, the entire solum of
the soil has been removed by man, and the raw under-
lying material is exposed. These areas differ from
gravel pits in that the side slopes of the adjacent
banks have been graded and sloped so that they ‘blend
with adjacent less disturbed areas that are accessi-
ble for building sites or roads.

The fill areas consist of a layer of fill mate-
rial, about 1 to 5 feet thick, that is deposited
over a mineral soil that is generally somewhat poor-
ly drained to very poorly drained. In some places
the fill material covers a well-drained mineral
soil, however, and in others it covers an organic
soil.

The material in this land type is mainly sandy
loam to silt loam. In cut areas, where the solum of
the original soil has been removed, the material is
generally loamy glacial till that contains pockets
or lenses of sand and gravel or, in some places,
clayey material. 1In fill areas the material is more
variable, and it contains cinders, rocks, broken
slabs of concrete, and other debris in some places.

The surface of this land type is generally com-
pacted, but the soil material is somewhat more fa-
vorable for the growth of plants than that in Clayey
land. Limitations and hazards that affect engineer-
ing. uses are so variable that they can be determined
only by onsite investigation. (Capability unit
VIIIs-10; woodland group 11; wildlife group 1;
recreation group 10; shrub and vine group 4)

Lorenzo Series

In the Lorenzo series are well-drained, loamy
soils that have a clay loam subsoil underlain by
calcareous sand and gravel glacial outwash. The na-
tive vegetation was mainly prairie grasses.

In a typical profile, the surface layer is very
dark grayish-brown loam that is neutral in reaction
and is about 8 inches thick. The subseil is about
11 inches thick. It is dark-brown clay loam that is
slightly acid, and it has a few pebbles in the lower
part. The substratum is pale-brown, loose, strati-
fied sand and gravel (pl. V).

The Lorenzo soils are moderately permeable and
have low available water capacity. Natural fertil-
ity is moderate.

Typical profile of Lorenzo loam, 2 to 6 percent
slopes, eroded (SW1/4 NE1/4 sec. 7, T. 5 N., R.
17 E.):

Ap--0 to 8 inches, very dark grayish-brown (10YR
2/2) loam; moderate, fine, granular struc-
ture; neutral; abrupt, wavy boundary.

Bl--8 to 14 inches, dark-brown (10YR 4/3) light clay
loam; moderate, medium, subangular blocky
structure; firm; slightly acid; gradual, wavy
boundary.

B2t--14 to 19 inches, dark-brown (7.5YR 4/4) clay
loam; moderate, medium, subangular blocky
structure; discontinuous clay films; few peb-
bles of dolomite; firm; slightly acid; clear,
wavy boundary.

IIC--19 to 60 inches, pale-brown (10YR 6/3), strati-
fied sand and gravel; single grain; loose,
slightly calcareous.

The solum ranges from 10 to 20 inches in thick-
ness, but it is generally 16 to 20 inches thick.
The A horizon is commonly 7 to 10 inches thick,
Texture of the B horizon is typically clay loam, but
it ranges from silty clay loam to sandy clay loam.
In some places the C horizon is mostly sand, and in
others it is mostly gravel.

The Lorenzo soils occur with somewhat poorly
drained Fabius and poorly drained Mussey soils.
They have a darker colored surface layer than the
Casco soils and a thinner solum than the Warsaw
soils.

Lorenzo loam, 2 to 6 percent slopes, eroded
(LyB2).--This soil has the profile described as
representative of the Lorenzo series. Runoff is me-
dium, and further erosion is a slight hazard. In
addition, this soil is droughty.

Included with this soil in mapping were small
areas of Warsaw loam, 2 to 6 percent slopes, and
areas where little or no erosion has taken place.
Also included were a few fairly large areas in which
the surface layer is sandy loam.

Nearly all of the acreage is used for the crops
commonly grown in the survey area. A small acreage
is in . pasture. (Capability unit IIIe-4; woodland
group 12; wildlife group 4; recreation group 2;
shrub and vine group 2)

Lorenzo loam, 6 to 12 percent slopes, eroded
(LyC2).--This soil is droughty, and it is moderately
susceptible to further erosion. Runoff is medium.

Included with this soil in mapping were a few
small areas of Warsaw loam, 6 to 12 percent slopes,
eroded, and a few fairly large areas in which little
or no erosion has taken place.

Nearly all of the acreage is used for the crops
commonly grown-in the survey area. A small acreage
is in pasture. (Capability unit IVe-4; woodland
group 12; wildlife group 4; recreation group 2;
shrub and vine group 2)
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.Lorenzo loam, 12 to 20 percent slopes, eroded
(LyD2).--This soil is droughty. Because runoff is
rapid, further erosion is a severe hazard.

Included with this soil in mapping were small
areas of a moderately eroded Warsaw loam having
slopes of 12 to 20 percent. Also included were a
few fairly large areas of a Lorenzo loam in which
‘little or no erosion has taken place.

Most of the acreage is used for crops grown for
forage, but a small acreage is in pasture. This
soil is better suited to use for pasture, forage
crops, or trees than to use for crops that require
cultivation, and it can also be used as wildlife
habitat. Renovation of pastures and hayfields
should be kept to a minimum. (Capability unit
Vie-4; woodland group 12; wildlife group 4; recrea-
tion group 2; shrub and vine group 2)

Manawa Series

The Manawa series consists of somewhat poorly
drained, silty soils that have a silty clay subsoil
over calcareous silty clay glacial till. These
soils. occupy the concave side slopes of drainageways
and slight depressions. They lie east of the Mil-
waukee River in ‘the northern part of Milwaukee
County. -The native vegetation was a deciduous for-
est consisting mainly of beech, basswood, and elm.

In a typical profile, the surface layer is very
dark grayish-brown, mildly alkaline silt loam about
9 inches thick. The subsurface layer is brown,
mildly alkaline, mottled silty clay loam about 3
inches thick. The subsoil is about 18 inches thick.
The upper part of the subsoil is reddish-brown,
mildly and moderately alkaline, mottled silty clay.
The lower part is reddish-brown, strongly calcare-
ous, mottled silty clay. The substratum is reddish-
brown, strongly calcareous, mottled silty clay gla-
cial till containing a few pebbles and a few segre-
gations of soft lime.

The Manawa soils are slowly permeable and have
high available water capacity. Ground water is
less than 3 feet below the surface in wet periods.
Natural fertility is moderate.

Typical profile of Manawa silt loam, 1 to 3 per-
cent slopes (SE1/4 NE1/4 sec. 1, T. 8 N., R. 21 E.):

Ap--0 to 8 inches, very dark grayish-brown (10YR
3/2) silt loam; moderate, fine, subangular
blocky structure parting to moderate, fine,
granular structure; friable; mildly alkaline;
abrupt, smooth boundary.

Al--8 to 9 inches, very dark grayish-brown (10YR
3/2) heavy silt loam; few, fine, distinct,
dark-brown (7.5YR 4/4) mottles; moderate,
fine, subangular blocky structure; friable;
mildly alkaline; abrupt, wavy boundary.

A2--9 to 12 inches, brown (7.5YR 5/2) silty clay
loam; few, fine, prominent, strong-brown
(7.5YR 5/6) mottles; moderate; thin, platy
structure; friable; mildly alkaline; abrupt,
smooth boundary.
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B21t--12 to 17 inches, reddish-brown (5YR 4/4) silty
clay; many, medium, distinct, grayish-brown
(10YR 5/2) mottles; strong, fine, angular
blocky structure; thick, continuous clay
films; firm; few small pebbles; mildly alka-
line; clear, wavy boundary.

B22t--17 to 21 inches, reddish-brown (S5YR 4/4) silty
clay; many, medium, prominent, gray (10YR
5/1) mottles; strong, fine, angular blocky
structure; thick, continuous clay films; few
small pebbles; moderately alkaline; clear,
wavy boundary.

B23t--21 to 30 inches, reddish-brown (5YR 4/4) silty
clay; many, medium, prominent, gray (10YR
5/1) mottles; weak, medium, prismatic struc-
ture parting to moderate, medium, angular
blocky structure; few, thick, patchy clay
films; firm; few small pebbles; strongly
calcareous; gradual, wavy boundary.

C1--30 to 53 inches, reddish-brown (S5YR 5/4) silty
clay: many, coarse, prominent, gray (10YR
5/1) mottles; weak, medium, prismatic struc-
ture; firm; few pebbles; few segregations of
soft lime; highly calcareous; gradual, wavy
boundary.

C2--53 to 73 inches, reddish-brown (5YR 5/4) silty
clay; massive; firm; highly calcareous.

In areas that have not been cultivated, the Al
horizon is very dark brown (10YR 2/2) to very dark
grayish brown (10YR 3/2), and it ranges from 5 to 9
inches in thickness. The A2 horizon is 2 to 4
inches thick, and it is brown (10YR 5/3) in places.
In some places the B2t horizons have a hue of 7.5YR.
The C horizons are silty clay loam in some areas.
Thickness of the solum ranges from 22 to 32 inches.

The Manawa soils occur with well drained or mod-
erately well drained Kewaunee soils, They have
formed in somewhat finer textured glacial material

- than the Mequon and Blount soils.

Manawa silt loam, 1 to 3 percent slopes (MaA).--
This is the only soil of the Manawa series mapped in
the survey area. Runoff is medium at times, espe-
cially during periods of heavy rainfall, and the
more sloping areas are then slightly susceptible to
erosion.

Included with this soil in mapping were small
areas of Kewaunee silt loam, 2 to 6 percent slopes,
and some areas of poorly drained soils.

Wetness is the major limitation to use of this
Manawa soil for crops. Much of the acreage was for-
merly used for crops, but most of it is now used
for housing developments. A small acreage is still
farmed or is in woodlots. (Capability unit IIw-2;
woodland group 7; wildlife group 5; recreation
group 6; shrub and vine group 3)

Markham Series

In the Markham series are well drained or moder-
ately well drained, silty soils that have a silty
clay subsoil over calcareous silty clay loam glacial



till. These soils occur in the southern part of
Milwaukee County and the southeastern part of Wauke-
sha County. The native vegetation was mainly prai-
rie grasses and a few scattered oaks.

In a typical profile, the surface layer is black
silt loam that is neutral in reaction and is about 9
inches thick. The subsurface layer is dark grayish-
brown silt loam that is slightly acid and is about 2
inches thick. The subsoil is about 20 inches thick.
The upper part of the subsoil is dark-brown silty
clay loam that is slightly acid in reaction. The
middle part of the subsoil is dark yellowish-brown
to dark-brown silty clay that is mildly alkaline.
The lower part is brown, mottled silty clay loam
that is slightly calcareous and contains a few peb-
bles. Underlying the subsoil is a substratum of
brown, mottled silty clay loam glacial till that is
highly calcareous and contains a few pebbles.

The Markham soils have moderately slow permeabil-
ity and high available water capacity. In some
places ground water is less than 5 feet below the
surface during wet periods. Natural fertility is
high.

Typical profile of Markham silt loam, 2 to 6 per-
cent slopes (SW1/4 SW1/4 sec. 28, T. 5 N., R. 21
E.):

Ap--0 to 9 inches, black (10YR 2/1) silt loam; mod-
erate, medium, granular structure; friable;
neutral; abrupt, smooth boundary.

A2--9 to 11 inches, dark grayish-brown (10YR 4/2)
silt loam; weak, medium, platy structure part-
ing to moderate, medium, granular structure;
friable; some mixing with material from the Ap
horizon through worm action; slightly acid;
clear, wavy boundary.

Blt--11 to 13 inches, dark-brown (10YR 4/3) silty
clay loam; moderate, medium, subangular blocky
structure; thin, discontinuous clay films;
firm; some worm action; slightly acid; clear,
wavy boundary.

1IB21t--13 to 20 inches, dark yellowish-brown (10YR
4/4) silty clay; weak, medium, prismatic
structure parting to moderate, fine, angular
blocky. structure; continuous clay films; firm;
few pebbles of dolomite; mildly alkaline;
gradual, wavy boundary.

IIB22t--20 to 26 inches, dark-brown (10YR 4/3) silty
clay; few, fine, prominent, yellowish-brown
(10YR 5/8) mottles; weak, coarse, prismatic
structure parting to moderate, medium, angular
blocky structure; continuous clay films; firm;
few pebbles of dolomite; mildly alkaline;
gradual, wavy boundary.

IIB3--26 to 31 inches, brown (10YR 5/3) silty clay
loam; common, fine, faint, light brownish-gray
(10YR 6/2) and prominent, yellowish-brown
(10YR 5/6) mottles; weak, coarse, prismatic
structure breaking to weak, coarse, subangular
blocky structure; firm; few pebbles of dolo-
mite; slightly calcareous; clear, wavy bound-
ary.

IIC--31 to 60 inches, brown (10YR 5/3) silty clay
loam; common, medium, faint, dark-brown

(10YR 4/3) mottles; massive; firm; few peb-
bles of dolomite; highly calcareous.

The solum is commonly 24 to 32 inches thick, but
the thickness ranges from 20 to 40 inches. Thick-
ness of the mantle of silt is typically 10 to 20
inches. The A2 horizon is dark grayish brown (10YR
4/2) to brown (10YR 5/3), and it ranges from 1 to 4
inches 'in thickness. In some places the IIB21t
horizon is silty clay loam. Reaction of the solum
ranges from slightly acid to mildly alkaline.

The Markham soils occur with somewhat poorly
drained Elliott and poorly drained Ashkum scils,
They have a darker colored surface layer and subsur-
face layer than the Morley and Ozaukee soils.

Markham silt loam, 2 to 6 percent slopes (MeB).--
This is the only soil of the Markham series mapped
in the survey area. Runoff is medium, and erosion
is a slight hazard. This soil remains wet for sev-
eral days after periods of heavy rain.

Included with this soil in mapping were small
areas of Morley silt loam, 2 to 6 percent slopes,
and of an Elliott silt loam having slopes of 0 to 3
percent. Also included were some moderately eroded
areas.

Nearly all of the acreage is used for the crops
commonly grown in the survey area. (Capability
unit Ile-6; woodland group 1; wildlife group 4;
recreation group 3; shrub and vine group 1)

Marsh

Marsh (Mf) is a miscellaneous land type that is
nearly level and is very poorly drained. It is
covered with water throughout most of the year, and
the areas contain small bodies of water in some
places. The larger areas are adjacent to lakes and
streams. Small areas are scattered throughout the
two counties. The native vegetation was mainly
sedges, rushes, reeds, and other water-tolerant
plants.

Both mineral and organic material are in this
land type. The material near the surface is general-
ly dark colored, and the material underlying the
surface layer has a grayish color. The reaction is
generally neutral to moderately alkaline.

This land type is not suited to any of the crops
commonly grown in the area, and draining it is not
economically feasible. One of the best uses is
habitat for wildlife. (Capability unit VIIIw-15;
woodland group 11; wildlife group 6; recreation
group 10; shrub and vine group 4)

Martinton Series

The Martinton series consists of somewhat poorly
drained, nearly level or gently sloping soils that
have formed in lacustrine material. These soils lie
on the concave side slopes of low stream benches and
of basins formerly occupied by glacial lakes. The
native vegetation was mainly water-tolerant grasses,
but it included a few scattered oak and elm trees.
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In a typical profile, the surface layer is black
silt loam that is slightly acid and is about 11
inches thick. The subsurface layer is very dark
grayish-brown silty clay loam that is also slightly
acid and is about 5 inches thick. The subsoil is
about 19 inches thick. The upper part of the sub-
soil is grayish-brown silty clay loam that is neu-
tral in reaction. The middle part is brown silty
clay that is also neutral in reaction. The lower
part is brown clay that is slightly calcareous.
Underlying the subsoil is the substratum of brown,
calcareous heavy silty clay loam. Both the subsoil
and the substratum contain distinct and prominent
mottles.

The Martinton soils are slowly permeable and
have high available water capacity. Ground water
is less than 3 feet below the surface in wet periods.
Natural fertility is high.

Typical profile of Martinton silt loam, 1 to
3 percent slopes (SW1/4 SE1/4 sec. 20, T. 6 N., R.
19 E.):

Ap--0 to 7 inches, black (10YR 2/1) silt loam; mod -
erate, fine, granular structure; many, fine,
fibrous roots; friable; slightly acid; abrupt,
smooth boundary.

to 11 inches, black (10YR 2/1) silt loam;

weak, medium, subangular blocky structure

parting to moderate, fine, granular structure;
friable; slightly acid; clear, wavy boundary.

A3--11 to 16 inches, very dark grayish-brown (10YR
3/2) light silty clay loam; few, fine, dis-
tinct, dark yellowish-brown (10YR 4/4) mot-
tles; moderate, fine, subangular blocky struc-
ture; friable; slightly acid; clear, wavy
boundary.

Bl--16 to 23 inches, grayish-brown (10YR 5/2) silty
clay loam; common, fine, prominent, yellowish-
brown (10YR 5/6) mottles; moderate, fine,
subangular blocky structure; firm; neuttral;
gradual, wavy boundary.

B21t--23 to 26 inches, brown (10YR 5/3) silty clay;
common, medium, prominent, yellowish-brown
(10YR 5/8) and faint, grayish-brown (10YR 5/2)
mottles; moderate, medium, angular blocky
structure; continuous clay films; firm; neu-
tral; clear, wavy boundary.

B22t--26 to 35 inches, brown (7.5YR 4/4) clay; com-
mon, fine, distinct, light brownish-gray (10YR
6/2) mottles; weak, medium, prismatic struc-
ture parting to strong, medium, angular
blocky structure; continuous clay films; firm;
roots are common; slightly calcareous; gradual,
wavy boundary. ‘

C1--35 to 44 inches, brown (7.5YR 5/3) heavy silty
clay loam; common, medium, faint, light
brownish-gray (10YR 6/2) mottles; weak, medi-
um, prismatic structure parting to moderate,
medium, angular blocky structure; firm; cal-
careous; gradual, wavy boundary.

C2--44 to 62 inches, brown (7.5YR 5/3) heavy silty
clay lcam; many, medium, faint, light brownish-
gray (10YR 6/2) and prominent, yellowish-brown

Al--7
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(10YR 5/8) mottles; structureless (massive)
or weak, medium, prismatic structure; firm;
highly calcareous.

Thickness of the A horizon ranges from 10 to 16
inches, and thickness of the solum ranges from 24
to 36 inches. In many places the C horizons con-
tain thin layers of coarse silt and fine sand, as
well as patches where secondary lime has accumula-
ted.

The Martinton soils occur with well drained or
moderately well drained Saylesville and poorly
drained Montgomery soils. They have less grit and
pebbles throughout their profile than the Elliott
soils. The upper part of their solum is finer
textured than that of the Aztalan soils.

Martinton silt loam, 1 to 3 percent slopes
(MgA) .--This is the only soil of the Martinton
series mapped in the survey area. In places its
surface layer is lighter colored and thinner than
the one in the profile described as representative
of the Martinton series. Runoff is slow, and this
soil is subject to ponding in spring and during
periods of heavy rainfall. It is not eroded or is
only slightly eroded.

Included with this soil in mapping were small
areas of Saylesville silt loam, 0 to 2 percent
slopes, and of Montgomery silty clay loam.

This Martinton soil is used mostly for the crops
commonly grown in the survey area. A small acreage
is in pasture or trees. (Capability unit IIw-2;
woodland group 12; wildlife group 5; recreation
group 6; shrub and vine group 3)

Matherton Series

The Matherton series consists of somewhat poorly
drained soils that have formed partly in deposits
of medium-textured material and partly in calcareous
outwash. These soils are on glaciated outwash
plains. The native vegetation was a deciduous
forest consisting mainly of oak, hickory, and elm.

In a typical profile, the surface layer is very
dark grayish-brown silt loam that is neutral in
reaction and is about 6 inches thick. The subsur-
face layer, about 8 inches thick, is dark grayish-
brown, slightly acid silt loam and dark grayish-
brown, slightly acid, mottled loam. The subsoil is
about 21 inches thick, and it is mottled throughout.
The upper part of the subsoil is dark grayish-brown,
slightly acid loam; the middle part is dark-brown,
slightly acid clay loam; and the lower part is
dark yellowish-brown, mildly alkaline sandy clay
loam. The substratum is light brownish-gray, loose,
stratified sand and gravel that are slightly calcar-
eous.

The Matherton soils are moderately permeable,
have moderate available water capacity, and have
moderate natural fertility. Ground water is less
than 3 feet below the surface in wet periods,



Typical profile of Matherton silt loam, 1 to 3
percent slopes (NE1/4 SW1/4 sec. 34, T. 7 N., R:
17 E.):

Al--0 to 6 inches, very dark grayish-brown (10YR
3/2) silt loam; moderate, fine, granular
structure; friable; neutral; abrupt, wavy
boundary.

A2--6 to 11 inches, dark grayish-brown (10YR 4/2)
silt loam; weak, medium, platy structure
parting to weak, fine, granular structure;
friable; slightly acid; clear, wavy boundary.

A3--11 to 14 inches, dark grayish-brown (10YR 4/2)
loam; few, fine, faint, grayish-brown (10YR
5/2) and prominent, yellowish-brown (10YR 5/8)
mottles; weak, fine, subangular blocky struc-
ture; slightly acid; clear, wavy boundary.

Bl--14 to 17 inches, dark grayish-brown (10YR 4/2)
loam; common, medium, faint, grayish-brown
(10YR 5/2) and prominent, yellowish-brown
(10YR 5/8) mottles; moderate, medium, sub-
angular blocky structure; discontinuous clay
films; friable; slightly acid; clear, wavy
boundary.

B2t--17 to 29 inches, dark-brown (10YR 4/3) clay
loam; common, medium, faint, grayish-brown
(10YR 5/2) and prominent, yellowish-brown
(10YR 5/8) mottles; moderate, medium, suban-
gular blocky structure; continuous clay films;
firm; few pebbles of dolomite; few iron con-
cretions; slightly acid; gradual, wavy bound-
ary.

B3--29 to 35 inches, dark yellowish-brown (10YR 4/4)
sandy clay loam; many, medium, distinct,
grayish-brown (10YR 5/2) and prominent,
yellowish-brown (I0YR 5/8) mottles; weak,
medium, subangular blocky structure; friable;
many pebbles of dolomite; mildly alkaline;
abrupt, wavy boundary.

IIC--35 to 62 inches, light brownish-gray (10YR 6/2),
stratified sand and gravel; single grain;
loose; slightly calcareous.

The solum is commonly 30 to 36 inches thick, but
its thickness ranges from 20 to 40 -inches. In
places the mantle of silt is lacking, and in those
areas the surface layer is sandy loam. In the
areas where this soil formed partly in silt, the
surface layer is silt loam. Color of the Al hori-
zon ranges from very dark brown (10YR 2/2) to very
dark grayish brown (10YR 3/2), and that horizon is
commonly 4 to 6 inches thick. In some places where
the surface layer is silt loam, the upper part of
the B horizon is silty clay loam and the lower part
of the B horizon is clay loam. Where the surface
layer is sandy loam, the entire B horizon is com-
monly sandy clay loam. In some places the C hori-
zon is ‘mostly sand, and in others it is mostly
gravel.

Matherton soils occur with well-drained Fox and
poorly drained Sebewa soils. They have a lighter
colored surface layer than the Kane soils, a thin-
ner solum than the Virgil soils, and a thicker
solum than the Fabius soils.

Matherton sandy loam, 1 to 3 percent slopes
(MhA) .--This soil is subject to ponding in spring
and during periods of heavy rainfall. Runoff is
slow, and little or no erosion has taken place.

Included with this soil in mapping were small
areas of Fox sandy loam, 0 to 2 percent slopes, and
small areas of a Sebewa soil that has a loam sur-
face layer.

Wetness is the major limitation to use of this
Matherton soil for crops. Most of the acreage is
used for the crops commonly grown in the area,
however, and only a small acreage is in pasture or
trees. (Capability unit IIw-5; woodland group 7;
wildlife group 5; recreation group 6; shrub and
vine group 3)

Matherton silt loam, 1 to 3 percent slopes
(MmA) .--This soil has the profile described as rep-
resentative of the Matherton series. Runoff is
slow, and little or no erosion has taken place.

This soil is subject to ponding in spring and during
periods of heavy rainfall, Wetness is its major
limitation to use for crops.

Included with this soil in mapping were small
areas of Sebewa silt loam and of Fox silt loam, 0
to 2 percent slopes. Also included were areas in
which the surface layer is loam.

Where this Matherton soil is adequately drained,
it is suited to the crops commonly grown in the
survey area. Most of the acreage is used for
crops, but a small acreage is in pasture or trees.
(Capability unit IIw-5; woodland group 7; wildlife
group 5; recreation group 6; shrub-and vine group 3)

Mayville Series

The Mayville series consists of moderately well
drained, nearly level or gently sloping, silty
soils that are underlain by calcareous loam glacial
till. These soils occur on ridgetops and along the
bases of foot slopes in glaciated uplands. The
native vegetation was a deciduous forest consisting
mainly of maple, basswood, oak, and hickory.

In a typical profile, the surface layer is very
dark grayish-brown or dark grayish-brown silt loam
that is neutral in reaction and is about 7 inches
thick. The subsoil is about 25 .inches thick. The
upper part of the .subsoil is dark-brown, slightly
acid and medium acid silt loam and silty clay loam
over dark-brown, slightly acid, mottled silty clay
loam. The lower part is dark yellowish-brown,
slightly calcareous, mottled clay loam. The sub-
stratum is brown, very friable, strongly calcareous,
mottled loam glacial till.

The Mayville soils are moderately permeable and
have high available water capacity. Natural fer-
tility is high.

Typical profile of Mayville silt loam, 2 to 6
percent ‘slopes (SE1/4 SE1/4 sec. 18, T. 7 N., R.

20 E.):

Ap--0"to 7 inches, very dark grayish-brown (10YR
3/2) or dark grayish-brown (10YR 4/2) silt
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loam,
weak,
able;

light brownish gray (10YR 6/2) when dry;

fine, subangular blocky structure; fri-

neutral; abrupt, smooth boundary.

Bl--7 to 12 inches, dark-brown (10YR 4/3) silt
loam; weak, medium, subangular blocky struc-
ture; friable; slightly acid; clear, wavy
boundary.

B21t--12 to 18 inches, dark-brown (10YR 4/3) light
silty clay loam; weak, coarse, prismatic
structure parting to moderate, medium, sub-
angular blocky structure; firm; medium acid;
clear, wavy boundary.

B22t--18 to 24 inches, dark-brown (10YR 4/3) silty
clay loam; common, coarse, prominent, yel-
lowish-brown (LOYR 5/6 and S/8) mottles; mod-
erate, coarse, prismatic structure parting
to moderate, medium, subangular blocky struc-
ture; discontinuous clay films; firm; slightly
acid; clear, wavy boundary.

I1IB3t--24 to 32 inches, dark yellowish-brown (10YR
4/4) light clay loam; few, distinct, grayish-
brown (10YR 5/2) and prominent, yellowish-
brown (10YR 5/6 and 5/8) mottles; weak,
coarse, prismatic structure parting to moder-
ate, medium, blocky structure; continuous
clay films; firm; dark-brown (10YR 3/3) stains
of organic matter; few pebbles of dolomite;
slightly calcareous; clear, wavy boundary.

1IC--32 to 60 inches, brown (10YR 5/3) loam; few,
faint, grayish-brown (10YR 5/2) and prominent,
yellowish-brown (10YR 5/6 and 5/8) mottles;
massive; very friable; many pebbles of dolo-
mite; strongly calcareous.

The mantle of silt is typically 20 to 30 inches
thick, but the thickness ranges from 20 to 36 inch-
es. The solum is 30 to 40 inches thick. In areas
that have not been cultivated, the Al horizon is
generally very dark brown (10YR 2/2) or very dark
grayish brown (10YR 3/2) and is 3 to 5 inches thick.
The part of the B horizon that formed in silt is
typically silt loam and silty clay loam. The part
that formed in till is generally clay loam or loam.
The IIC horizon commonly contains many cobblestones
and pebbles of dolomite, and it is heavy sandy
loam in places.

The Mayville soils occur with well-drained Dodge,
somewhat poorly drained Lamartine, and poorly
drained Pella soils.. They have a thinner solum
than the St. Charles soils.

Mayville silt loam, O to 2 percent slopes
(MoA) .--This soil sometimes remains wet for a few
days after heavy rains. Runoff is slow, and little
or no erosion has taken place.

Included with this soil in mapping were small
areas of Theresa silt loam, 0 to 2 percent slopes;
Dodge silt loam, 0-to 2 percent slopes; and a
Lamartine silt loam that has slopes of 0 to 2 per-
cent.

This Mayville soil is used mainly for the crops
commonly grown in the survey area. A small acreage
is in pasture or is used as woodland. (Capability
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unit I-1; woodland group 1; wildlife group 1; recre-
ation group l; shrub and vine group 1)

Mayville silt loam, 2 to 6 percent slopes (MoB).--
This soil has the profile described as representa-
tive of the Mayville series. Runoff is medium, and
erosion is a slight hazard.

Included with this soil in mapping were small
areas of Theresa silt loam, 2 to 6 percent slopes;
Dodge silt loam, 2 to 6 percent slopes; and a
Lamartine silt loam that has slopes of 2 to 6 per-
cent.

This Mayville soil is used mostly for the crops
commonly grown in the survey area. A small acreage
is in pasture or is used as woodland. (Capability
unit ITe-1; woodland group 1; wildlife group 1;
recreation group l; shrub and vine group 1)

Mequon Series

In the Mequon series are somewhat poorly drained,
silty soils that have a silty clay subsoil under-
lain by calcareous silty clay loam glacial till.
These soils are on the concave side slopes of drain-
ageways and in slight depressions in the northern
part of Milwaukee County and the northeastern
part of Waukesha County. The native vegetation was
a deciduous forest consisting mainly of oak, maple,
hickory, and elm.

In a typical profile, the surface layer is dark-
brown to very dark grayish-brown silt loam that is
neutral in reaction and is about 8 inches thick.

The subsoil is about 18 inches thick. The upper
part of the subsoil is dark grayish-brown, mottled
silty clay loam that is neutral in reaction. The
middle part of the subsoil is dark-brown, mottled
silty clay that is also neutral in reaction. The
lower part is brown, mottled silty clay loam that

is slightly calcareous. A substratum of brown,
firm, highly calcareous silty clay loam glacial till
underlies the subsoil. The substratum contains mot-
tles and coatings of light-gray lime.

The Mequon soils have moderately slow permea-
bility and high available water capacity. Ground
water is less than 3 feet below the surface in wet
periods. Natural fertility is low.

Typical profile of Mequon silt loam, 1 to 3 per-
cent slopes (SE1/4 NE1/4 sec. 5, T. 8 N., R, 21
E.):

Ap--0 to 8 inches, dark-brown (10YR 3/3) to very
dark grayish-brown (10YR 3/2) silt loam;
weak, medium, subangular blocky structure
parting to moderate, fine, granular struc-
ture; friable; neutral; abrupt, smooth bound-
ary.

B1--8 to 12 inches, dark grayish-brown (10YR 4/3)
silty clay loam; few, fine, faint, grayish-
brown (10YR 5/2) mottles; moderate, medium,
subangular blocky structure; friable; neu-
tral; clear, wavy boundary.

IIB2t--12 to 19 inches, dark-brown (10YR 4/3) silty
clay; many, medium, faint, grayish-brown



(2.5Y 5/2) mottles; strong, medium, angular
blocky structure; thick, continuous clay
films; firm; few small pebbles of dolomite;
neutral; gradual, wavy boundary.

1IB3--19 to 26 inches, brown (7.5YR 5/4) heavy
silty clay loam; common, fine, distinct,
strong-brown (7.5YR 5/6) and dark-brown
(7.5YR 4/2) mottles; moderate, coarse, pris-
matic structure parting to moderate, medium,
angular blocky structure; firm; few pebbles
of dolomite; slightly calcareous; gradual,
wavy boundary.

1IC--26 to 60 inches, brown (7.5YR 5/2 to 5/4) silty
clay loam; common, medium, distinct, strong-
brown (7.5YR 5/6) mottles; weak, coarse, pris-
matic structure to massive; firm; light-gray
(10YR 7/2) coatings of segregated lime; few
pebbles of dolomite; highly calcareous.

In areas that have not been cultivated, the Al
horizon is very dark brown (10YR 2/2) to very dark
grayish brown (10YR 3/2) and ranges from 4 to 7
inches in thickness. The A2 horizon in uncultivated
areas is generally brown (10YR 5/3) and ranges from
2 to 4 inches in thickness. 1In many places the
IIB2t horizon has a hue of 7.5YR. The solum is 24
to 30 inches thick. It is medium acid in areas that
have not been cultivated, but the reaction ranges
to mildly alkaline in areas that have been limed and
intensively cultivated.

The Mequon soils occur with well drained or mod-
erately well drained Ozaukee and poorly drained
Ashkum soils. They have a thinner, lighter colored
surface layer than the Elliott soils, and they have
browner hues in their subsoil and substratum than
the Manawa soils.

Mequon silt loam, 1 to 3 percent slopes (MtA).--
This is the only soil of the Mequon series mapped
in the survey area. It is not eroded or is only
slightly eroded. Runoff is slow, but erosion is a
slight hazard in the more sloping areas.

Included with this soil in mapping were small
areas of Ozaukee silt loam, 2 to 6 percent slopes,
and of an Ashkum silty clay loam having slopes of
0 to 2 pereént. Also included were small areas of
a Martinton silt loam.

Wetness is the major limitation to use of this
Mequon soil for crops. This soil is suited to the
Ccrops commonly grown in the survey areas, however,
if adequate drainage is established and maintained.
Formerly, a large part of the acreage was farmed,
but much of this acreage is now in housing develop-
ments and related uses. A small acreage is still
in woodlots or is used for pasture. (Capability
unit IIw-2; woodland group 7; wildlife group 5;
recreation group 6; shrub and vine group 3)

Miami Series

The Miami series consists of soils that are well
drained and gently sloping to steep. These soils
are loamy' and have a clay loam subsoil underlain

by calcareous glacial till that, in this survey
area, has a texture of sandy loam. They are on
drumlins and ground moraines in the southwestern
part of Waukesha County. Most of the less sloping
areas have an irregular shape, and the steeper
areas are mainly long and narrow. The native vege-
tation was a deciduous forest consisting mainly of
oak and hickory.

In a typical profile, the survey layer is dark
grayish-brown loam that is neutral in reaction and
is about 7 inches thick. The subsoil is about 27
inches thick. The upper part of the subsoil is dark
yellowish-brown loam that is neutral in reaction.
The middle part of the subsoil is brown clay loam
that is also neutral in reaction. The lower part is
dark yellowish-brown sandy clay loam that is mildly
alkaline. Underlying the subsoil is a substratum
of yellowish-brown, friable sandy loam glacial till
that is slightly calcareous.

The Miami soils are moderately permeable and have
moderately high available moisture capacity. Natu-
ral fertility is moderate.

Typical profile of Miami loam, sandy loam sub-
stratum, 2 to 6 percent slopes (SE1/4 NE1/4 sec. 19,
T. 6 N., R. 17 E.):

Ap--0 to 7 inches, dark grayish-brown (10YR 4/2).
loam; weak, medium, subdngplar blocky struc-
ture breaking to moderate, medium, granular
structure; friable; neutral; abrupt, smooth
boundary. .

Bl1--7 to 11 inches, dark yellowish-brown (10YR 4/4)
heavy loam; weak, medium, subangular blocky
structure; some material from the Ap horizon
mixed with the material in this horizon by
worm action; friable; neutral; clear, wavy
boundary.

B21--11 to 19 inches, brown (7.5YR 4/4) clay loam;
moderate, medium, subangular blocky struc-
ture; thin, discontinuous clay films; fri-
able; neutral; gradual, wavy boundary.

B22t--19 to 27 inches, brown (7.5YR 4/4) clay loam;
moderate, medium, subangular blocky struc-
ture; thin clay films on most ped.faces;
firm; neutral; clear, wavy boundary.

B3--27 to 34 inches, dark yellowish-brown (10YR 4/4)
sandy clay loam; weak, medium, subangular
blocky structure; few dark yellowish-brown
(10YR 3/4) stains of organic matter; friable;
mildly alkaline; abrupt, wavy boundary.

C--34 to 62 inches, yellowish-brown (10YR 5/4) sandy
loam glacial till; massive; friable; slightly
calcareous.

In places the A horizon is .sandy loam. The color
of the Ap horizon in cultivated fields ranges from
very dark grayish brown (10YR 3/2) to dark grayish
brown (10YR 4/2). 1In‘areas that have not been
cultivated, -the Al horizon is generally very dark
gray (10YR 3/1) and is 3 to 4 inches thick. 1In
these uncultivated areas, the Al horizon is under-
lain by a grayish-brown (10YR 5/2) to brown (10YR
5/3) A2 horizon that is 2 to 5 inches thick. Tex-
ture of the B2 horizons generally is clay loam, but
it ranges to sandy clay loam in places. Thickness
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of the solum ranges from 20 to 40 inches. The solum
is medium acid in areas that have not been culti-
vated, but the reaction ranges to neutral in some
cultivated fields. In some places cobblestones and
boulders, 4 inches to 2 feet in diameter, are on the
surface of these soils.

The Miami soils have a thicker solum than the
Hochheim soils. Unlike the Theresa soils, they have
a surface layer and upper subsoil of loam or sandy
loam. The Miami soils also have less pronounced
clay films in. the subsoil, a thicker lower subsoil
horizon, and a more sandy substratum than the
Theresa soils, and their substratum is lower in con-
tent of calcium carbonate than that of the Theresa
soils. The Miami soils contain a greater number of
igneous pebbles and cobblestones, and fewer pebbles
and cobblestones of dolomite, than either the Hoch-
heim or Theresa soils.

Miami sandy loam, sandy loam substratum, 2 to 6
percent slopes (MvB).--This soil is droughty, and
it is slightly susceptible to erosion. Runoff is
medium.

Included with this soil in mapping were some mod-
erately eroded areas, and small areas of Miami loam,
sandy loam substratum, 2 to 6 percent slopes.

Most of the acreage is used for the crops com-
monly grown in the survey area. A small acreage is
in pasture or trees. (Capability unit IIe-1; wood-
land group 3; wildlife group 1; recreation group 2;
shrub and vine group 2)

Miami sandy loam, sandy loam substratum, 6 to 12
percent slopes, eroded (MvC2).--This soil is
droughty, and it has lost part of its original sur-
face layer through moderate erosion. The present
plow layer consists partly of brown clay loam from
the subsoil that is mixed with the remaining orig-
inal surface soil. Runoff is medium, and further
erosion is a moderate hazard. ‘

Included with this soil in mapping were small
areas of Miami loam, sandy loam substratum, 6 to
12 percent slopes, eroded. Also included were
some severely eroded areas, and a few fairly large
areas that are not eroded or are only slightly
eroded. ‘

Most of the acreage is used for the crops com-
monly grown in the survey ared. A small acreage is
in pasture. (Capability uhit IIIe-1; woodland group
3; wildlife group 1; recreation group 2; shrub and
vine group 2)

Miami loam, sandy loam substratum, 2 to 6 percent

slopes {MxB).--This soil has the profile.described
as representative of the Miami series. Little or
no erosion has taken place. Erosion is a slight
hazard, however, because of the medium runoff.

Included with this soil, in mapping were some mod-
erately eroded areas and small areas of Theresa
silt loam, 2 to 6 percent slopes.

This Miami soil is used mainly for the crops
commonly grown in the survey area, but a small
acreage is in pasture or trees. If management is
good, cropping can be intensive. (Capability unit
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IIe-1; woodland group 1; wildlif¢ group 1; recrea-
tion group 2; shrub and vine group 1)

Miami loam, sandy loam substratum, 6 to 12 per-
cent slopes, eroded (MxC2).--This soil has lost
part of its original surface layer through erosion.
The present plow layer consists partly of brown
clay loam from the subscil that is mixed with the
remaining original surface soil. Runoff is medium,
and further erosion is a moderate hazard.

Included with this soil in mapping were small
areas of Theresa silt loam, 6 to 12 percent slopes,
eroded, and a few fairly large wooded areas that
are not eroded or that are only slightly eroded.

This Miami soil is used mostly for the crops
commonly grown in the survey area. A small acreage
is in pasture. (Capability unit IIle-1; woodland
group 1; wildlife group 1; recreation group 2;
shrub and vine group 1)

Miami loam, sandy loam substratum, 12 to 20
percent slopes, eroded (MxD2).--This soil has a
plow layer in which some brownish material from the
subsoil is mixed with the remaining original sur-
face soil. Runoff is rapid, and further erosion
is a severe hazard.

Included with this soil in mapping were a few
fairly large, severely eroded areas. Also included
were some wooded areas in which little or no erosion
has taken place, and small areas in which the tex-
ture of the surface layer is sandy loam.

This Miami soil is used mainly for the forage
crops commonly grown in the survey area. A small
acreage is in pasture. A desirable cropping
system for areas that are cultivated is one in
which forage crops and other close-growing crops
are grown most of the time. (Capability unit IVe-1;
woodland group 1; wildlife group 1; recreation
group 2; shrub and vine group 1)

Miami loam, sandy loam substratum, 20 to 30
percent slopes (MxE).--This soil has a solum that
is generally only 20 to 24 inches thick. Runoff
is rapid, and erosion is a very severe hazard.
This soil is also droughty.

Included with this soil in mapping were a few
fairly large areas that are moderately eroded, and
small areas of Hochheim loam, 20 to 30 percent
slopes, eroded. Also included were areas in which
the surface layer is sandy-loam.

This Miami soil is used mostly as woodland or
pasture, but a small acreage is cultivated and is
mainly in forage crops. This soil is better suited
to forage crops or pasture and to use as woodland
or wildlife habitat than to crops that require
cultivation. (Capability unit VIe-1; woodland
group 5; wildlife group 1; recreation group 2;
shrub and vine group 2)

Montgomery Series

In the Montgomery series are poorly drained,
silty clay loam soils that have a silty clay subsoil



underlain by lacustrine deposits. These soils
occupy rather large areas of irregular shape in old
glacial lakebeds and river basins. The native vege-
tation was mostly water-tolerant grasses and trees.
The trees are mainly elms.

In a typical profile, the surface layer is black
silty clay loam that is neutral in reaction and is
about 11 inches thick. The subsoil is about 19
inches thick. The upper part of the subsoil is
dark-gray or gray, mottled silty clay that is neu-
tral in reaction. The lower part is grayish-brown,
mottled silty clay that is calcareous. The substra-
tum is grayish-brown, mottled silty clay that is
strongly calcareous.

The Montgomery soils are slowly permeable and
have high available water capacity. Ground water
is at or near the surface during most of the year.
Natural fertility is high.

Typical profile of Montgomery silty clay loam
(0 to 2 percent slopes) (NE1/4 SW1/4 sec. 36, T. 5
N., R. 20 E.):

Ap--0 to 7 inches, black (10YR 2/1) silty clay loam;

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

Al--7 to 11 inches, black (10YR 2/1) silty clay
loam; moderate, medium, subangular blocky
structure parting to moderate, fine, granular
structure; friable; neutral; abrupt, wavy
boundary.

Blg--11 to 16 inches, dark-gray and gray (5Y 4/1 to
5/1) silty clay; few, fine, prominent, yel-
lowish-brown (10YR 5/8) mottles; moderate,
medium, prismatic structure parting to moder-
ate, medium, angular blocky structure;- very
firm; neutral; clear, wavy boundary.

B2tg--16 to 20 inches, grayish-brown (2.5Y 5/2)
s$ilty clay; many, medium, distinct, light
olive-brown (2.5Y 5/4 and 5/6) mottles; mod-
erate, medium, .prismatic structure parting
to strong, medium, angular blocky structure;
continuous clay films; very firm; slightly
calcareous;. clear, wavy boundary.

B3g--20 to 30 inches, grayish-brown (2.5Y 5/2)
silty clay; few, fine, distinct, yellowish-
brown (10YR 5/4) mottles; weak, medium, pris-
matic structure parting to weak, medium,
subangular blocky structure; very plastic;
strongly calcareous; gradual, wavy boundary.

C--30 to 60 inches, grayish-brown (2.5Y 5/2) silty
clay; common, medium, distinct, light olive-
brown (2.5Y 5/4) mottles; massive; very plas-
tic; strongly calcareous.

The A horizon ranges from 10 to 15 inches in
thickness. Texture of the B horizon ranges from
silty clay to silty clay loam, and depth to car-
bonates ranges from 15 to 26 inches. In places the
C horizon contains lenses of silt and very fine
sand.

The Montgomery soils occur with well drained and
moderately well drained Saylesville and somewhat
poorly drained Martinton soils. They have a solum
that is finer textured throughout than that of the
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Pella soils. The upper part of their solum has not
been influenced by glacial outwash as has that of
the Navan soils.

Montgomery silty clay loam (0 to 2 percent
slopes) (Mzb).--This is the only soil of the Mont-
gomery series mapped in the survey area. It tends
to remain wet in spring and after periods of heavy
rainfall, even where drainage has been installed.

Included with this soil in mapping were small
areas of Pella silt loam and of Martinton silt loam,
1 to 3 percent slopes.

Wetness is the major limitation to use of this
Montgomery soil for crops. Corn is grown on a large
part of the acreage, and the rest is wooded or in
pasture. (Capability unit IIw-1; woodland group 7;
wildlife group 5; recreation group 7; shrub and
vine group 3)

Morley Series

The Morley series consists of well drained and
moderately well drained, silty soils over calcare-
ous silty clay loam glacial till. These soils oc-
cupy convex side slopes of ground moraines in the
southern part of Milwaukee County and the south-
eastern part of Waukesha County. Areas of the less
sloping soils are rather large, and all of the areas
have an irregular shape. The native vegetation was
a deciduous forest consisting mainly of oak and
hickory.

In a typical profile, the surface layer is very
dark grayish-brown silt loam that is neutral in
reaction and is about 4 inches thick. The subsur-
face layer is brown silt loam that is slightly acid
and is also about 4 inches thick. The subsoil is
about 20 inches thick. The upper part of the sub-
soil is dark-brown, medium acid silty clay loam;
the middle part is dark yellowish-brown to dark-
brown, medium acid and slightly acid silty clay;
and the lower part is dark-brown, slightly ‘calcare-
ous silty clay loam. The substratum is brown, firm,
highly calcareous silty clay loam glacial till.

The Morley soils have moderately slow permeabil-
ity and high available water capacity. Ground
water is less than 5 feet below the surface in wet
periods. Natural fertility is moderate.

Typical profile of Morley silt loam, 2 to 6
percent slopes (NE1/4 NW1/4 sec. 18, T. 5 N., R. 22
E.):

Al--0 to 4 inches, very dark grayish-brown (10YR
3/2) silt loam; moderate, fine, granular
structure; neutral; abrupt, wavy boundary.

A2--4 to 8 inches, brown (10YR 5/3) silt loam;
moderate, medium, platy structure parting
to moderate, fine, subangular blocky struc-
ture; friable; slightly acid; clear, wavy
boundary .

Bl1--8 to 12 inches, dark-brown (10YR 4/3) light
silty clay loam; moderate, medium, subangu-
lar blocky structure; firm; medium acid;
clear, wavy boundary.

IIB21t-~12 to 16 inches, dark yellowish-brown (10YR
4/4) silty clay; strong, medium, subangular
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blocky structure; thick, continuous clay
films; firm; dark-brown (10YR 3/3) coatings
of organic matter; few pebbles of dolomite;
medium acid; clear, wavy boundary.

1IB22t--16 to 23 inches, dark-brown (10YR 4/3)
silty clay; moderate, medium, prismatic struc-
ture parting to strong, medium, subangular
blocky structure; thick, continuous clay
films; firm; few pebbles of dolomite; dark-
brown (10YR 3/3) stains of organic matter;
slightly acid; gradual, wavy boundary.

I1IB3--23 to 28 inches, dark-brown (10YR 4/3) heavy
silty clay loam; moderate, medium, prismatic
structure parting to weak, medium, subangular
blocky structure; firm; thin, discontinuous
clay films; few pebbles of dolomite; slightly
calcareous; clear, wavy boundary.

11C--28 to 62 inches, brown (10YR 5/3) silty clay
loam; massive; firm; thin, discontinuous
clay films in the uppermost few inches of soil
material; light brownish-gray (10YR 6/2)
coatings of segregated lime on the vertical
faces of peds; few pebbles of dolomite and
small chips of shale; highly calcareous.

The Al horizon is very dark brown (10YR 2/2) to
very dark grayish brown (10YR 3/2), and it ranges
from 3 to 5 inches in thickness. The A2 horizon
ranges from 3 to 6 inches in thickness. The solum
is typically 24 to 30 inches thick. The lower sub-
soil in some places contains yellowish-brown mot-
tles. In other areas there are no mottles in the
solum. In some areas that have not been cultivated,
the solum is strongly acid, but the reaction ranges
to mildly alkaline in areas that have been limed
and intensively cultivated. The IIC horizon con-
tains pockets or lenses of heavy. loam in some
places.

The Morley soils occur with somewhat poorly
drained Blount and poorly drained Ashkum soils.
They have a thinner, lighter colored surface layer
and subsurface layer than the Markham soils. The
Morley soils have a browner subsoil and substratum
than the Kewaunee and Ozaukee soils, and they con-
tain more pebbles and sand than the Saylesville
soils.

Morley silt loam, 2 to 6 percent slopes (MzdB).--
This soil has the profile described as representa-
tive of the Morley series. Runoff is generally
medium, and erosion is a slight hazard. The rate
of runoff increases during periods of heavy rain-
fall because this soil is not permeable enough for
the water to soak in and pass through it readily.

Included with this soil in mapping were small
areas of a Blount silt loam that has slopes of 0
to 2 percent. Also included were small areas of
Saylesvile silt loam, 0 to 2 percent slopes, and
Ozaukee silt loam, 2 to 6 percent slopes.

This Morley soil was formerly used mostly for
crops. Now, much of the acreage is in housing
developments and related uses. A small acreage is
still in trees or pasture. (Capability unit Ile-6;
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woodland group 2; wildlife group 2; recreation
group 3; shrub and vine group 1)

Morley silt loam, 2 to 6 percent slopes, eroded
(MzdB2) .--The plow layer of this soil has some
dark-brown silty clay loam from the subsoil mixed
with the remaining original surface soil. Good
tilth is difficult to maintain, and germination of
seeds is likely to be poor. Runoff is generally
medium. Because this soil is not permeable enough
that water can soak in and pass through it readily,
the rate of runoff is rapid during periods of heavy
rainfall. Further erosion is a slight hazard.

Included with this soil in mapping were small
areas of a Blount silt loam that has slopes of 0 to
2 percent. Also included were small areas of
Ozaukee silt loam, 2 to 6 percent slopes, eroded,
and areas that are not eroded or are only slightly
eroded.

Nearly all of the acreage was formerly used for
crops. Now, much of the acreage is in housing de-
velopments and related uses. (Capability unit
Ile-6; woodland group 2; wildlife group 2; recrea-
tion group 3; shrub and vine group 1)

Morley silt loam, 6 to 12 percent slopes, eroded-
(MzdC2) .--Dark-brown silty clay loam from the sub-
soil is mixed with the remaining original surface
soil in the plow layer of this soil. Runoff is
generally medium. The rate of runoff is rapid
during periods of heavy rainfall, however, because
this soil is not permeable enough for water to soak
in and pass through it readily. Further erosion is
a moderate hazard.

Included with this soil in mapping were small
areas of Ozaukee silt loam, 6 to 12 percent slopes,
eroded, and Morley silt loam, 2 to 6 percent slopes,
eroded. Also included were small areas that are
not eroded or that are only slightly eroded.

Nearly all of the acreage was formerly used for
crops. Now, much of the acreage is in housing
developments and related uses, A few small areas
are still in trees or pasture. (Capability unit
ITIe-6; woodland group 2; wildlife group 2; recrea-
tion group 3; shrub and vine group 1)

Morley silt loam, 12 to 20 percent slopes, eroded

(MzdD2) .--The plow layer of this soil contains some
dark-brown silty clay loam from the subsoil that is
mixed with the remaining original surface soil.
Runoff is rapid, and further erosion is a severe
hazard. ‘

Included with this soil in mapping were small
areas of Ozaukee silt loam, 12 to 20 percent slopes,
eroded, and a Morley silt loam that has slopes of
6 to 12 percent. Also included were a few steep
areas, a few fairly large areas where little or no
erosion has taken place, and a few areas where ero-
sion has removed all of the surface layer and some
of the subsoil.

Formerly, most of the acreage was used for crops.
Housing developments now occupy part of the acreage.
and a few small areas are still in trees or pasture.



Limitations are severe to use of this soil for
housing developments, especially where no public
sewer facilities are available. (Capability unit
IVe-6; woodland group 2; wildlife group 2; recrea-
tion group 3; shrub and vine group 1)

Mundelein Series

Somewhat poorly drained, silty soils that have a
silty clay loam subsoil underlain by stratified
lacustrine silt and fine sand are in the Mundelein
series. These soils are on the concave side slopes
of drainageways, old glacial lake basins, and river
benches. The native vegetation was water-tolerant
grasses and a deciduous forest consisting mainly
of elm and basswood. ‘

In a typical profile, the surface layer is very
dark grayish-brown silt loam that is neutral in
reaction and is about 9 inches thick. The subsoil
is about 16 inches thick. The upper part of the
subsoil is dark grayish-brown and dark yellowish-
brown silty clay loam that is neutral in reaction.
The lower part is pale-brown silt loam that is
slightly calcareous. The substratum is brown, very
Zriable silt loam that contains thin lenses of fine
sand and is highly calcareous. Both the subsoil
and the substratum contain mottles.

The Mundelein soils are moderately permeable
and have high available water capacity. Ground
water is less than 3 feet below the surface in wet
periods., Natural fertility is moderate.

Typical profile of Mundelein silt loam, 1 to 3
percent slopes (NE1/4 NE1/4 sec. 34, T. 5 N., R. 22
E.):

Ap--0 to 9 inches, very dark grayish-brown (10YR
3/2) silt loam; weak, medium, subangular
blocky structure parting to weak, medium,
granular structure; friable; neutral; abrupt,
smooth boundary.

B21t--9 to 15 dinches, dark grayish-brown (2.5Y 4/2) -
silty clay loam; common, fine, prominent,
yellowish-brown (10YR 5/8) and faint, grayish-
brown (2.5Y 5/2) mottles; moderate, medium,
subangular blocky structure; thin, discontinu-
ous clay films; firm; neutral; gradual, wavy
boundary.

B22t--15 to 20 inches, dark yellowish-brown (10YR
4/4) silty clay loam; many, medium, prominent,
yellowish-brown (10YR 5/8) and distinct,
grayish-brown (2.5Y 5/2) mottles; moderate,
medium, subangular blocky structure; firm;
neutral; clear, wavy boundary.

B3--20 to 25 inches, pale-brown (10YR 6/3) silt
loam; common, fine, prominent, yellowish-
brown (10YR 5/8) mottles; weak, medium, sub-
angular blocky structure; friable; slightly
calcareous; abrupt, wavy boundary.

C--25 to 60 inches, brown (10YR 5/3) silt loam con-
taining thin leneses of fine sand: many,
medium, distinct, yellowish-brown (10YR 5/4
and 5/6) mottles; massive; very friable;
highly calcareous.

The Ap horizon ranges from 9 to 11 inches in
thickness. 1In areas that have not been cultivated,
the Al horizon ranges from 5 to 7 inches in thick-
ness. The solum ranges from mildly alkaline to
slightly acid in reaction, and it is commonly 22 to
27 inches thick.

The Mundelein soils occur with well-drained
Grays and poorly drained Colwood soils. They have
formed in coarser textured lacustrine deposits than
the Martinton soils.

Mundelein silt loam, 1 to 3 percent slopes
(MzfA) .--This is the only soil of the Mundelein
series mapped in the survey area. It is not eroded
or is only slightly eroded. Runoff is slow, and
ponding occurs in spring and during periods of
heavy rainfall. Providing drainage is difficult
because the silty material and fine sand tend to
flow when they are saturated, and they fill the
ditches and tile lines.

Included with this soil in mapping were small
areas of Grays silt loam, 0 to 2 percent slopes;
Colwood silt loam; and an Aztalan soil that has a
silt loam surface layer. Also included were a few
small areas in which the surface layer is fine sandy
loam, and other areas in which the surface layer
is loam., Other inclusions consist of areas in
which the solum is less than 22 inches thick.

Wetness is the major limitation to use of this
Mundelein soil for crops. Most of the acreage is
used for the crops commonly grown in the survey
area. A small acreage is in pasture or trees.
(Capability unit IIw-2; woodland group 7; wildlife
group 5; recreation group 6; shrub and vine group 3)

Muskego Series

In the Muskego series are very poorly drained
organic soils that consist of the moderately well
decomposed residue of water-tolerant plants under-
lain by sedimentary peat. These soils are in old,
shallow glacial lakebeds. The native vegetation
was mainly reeds and sedges.

In a typical profile, the surface layer and the
subsurface layer are black, slightly acid muck.

The combined thickness of these two layers is about
16 inches. The muck is underlain by a layer, also
about 16 inches thick, of very dark brown, slightly
acid muck that breaks down readily when rubbed
between the fingers. Next is a layer of dark-brown
sedimentary peat, about 10 inches thick, that is
neutral in reaction and that also breaks down
readily when rubbed between the fingers. Underlying
this sedimentary peat are layers of very dark
grayish-brown, finely laminated sedimentary peat
that is moderately alkaline between depths of 42
and 50 inches. The sedimentary peat is slightly
calcareous and contains many snail shells below a
depth of about 50 inches.

The Muskego soils have moderately slow permea-
bility and very high available water capacity.
Ground water is at or near the surface throughout
most of the year. These soils are generally very
difficult to drain. Natural fertility is low.
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Typical profile of Muskego muck (SW1/4 NW1/4 sec.
36, T. 5 N., R. 20 E.):

1--0 to 8 inches, black (10YR 2/1) muck; moderate,
medium, granular structure; friable; slightly
acid; abrupt, smooth boundary.

2--8 to 16 inches, black (10YR 2/1) muck; moderate,
medium, subangular blocky structure; friable;
slightly acid; abrupt, wavy boundary.

3--16 to 32 inches, very dark brown (10YR 2/2)
muck; massive; firm; many dark yellowish-brown
(10YR 3/4) leaves, roots, and stems of sedges,
and these turn very dark brown (10YR 2/2) if
they are exposed to air for a short time, and
they break down easily when rubbed between
the fingers; slightly acid; abrupt, smooth
boundary.

4--32 to 42 inches, dark-brown (10YR 3/3) sedimenta-
ry peat; finely laminated; friable; many dark
yellowish-brown (10YR 4/4) roots, leaves, and
steams of sedges, and these break down easily
when rubbed between the fingers; neutral;
clear, wavy boundary.

5--42 to 50 inches, very dark grayish-brown (2.5Y
3/2) sedimentary peat; finely laminated; non-
sticky; has greasy feel when rubbed between
the fingers; contains many olive-brown (2.5Y
4/4) roots, leaves, and stems of sedges, and
these break down easily when rubbed between
the fingers; moderately alkaline; clear, wavy
boundary.

6--50 to 55 inches, very dark grayish-brown (2.5Y
3/2) sedimentary peat; finely laminated; non-
sticky; has greasy feel when rubbed between
the fingers; many snail shells; slightly
calcareous; clear, wavy boundary.

7--55 to 65 inches, very dark grayish-brown (2.5Y
3/2) sedimentary peat; finely laminated; has
greasy feel when rubbed between the fingers;
slightly calcareous.

Depth to the sedimentary peat ranges from 24 to
36 inches. In some places the profile contains no
snail shells, and in others all horizons contain
these shells. The sedimentary peat shrinks as it
dries,- and the thin layers of dried sedimentary
peat then become irreversibly hard.

The Muskego soils are similar to the Houghton
soils, except that they contain sedimentary peat,
which is at a depth of less than 36 inches. The
Muskego soils are also somewhat similar to the
Adrian, Ogden, and Palms soils, except that they
lack a substratum of mineral material that is typi-
cal in the profile of those soils. Muskego soils
differ from the Rollin soils in that they are
underlain by sedimentary peat instead of marl.

Muskego muck (Mzg) .--This is the only soil of the
Muskego series mapped in the survey area. It is a
wet soil, and it is difficult to drain because of
the moderately slow permcability of the sedimentary
peat.

Included with this soil in mapping were small
areas of Ogden muck, Palms muck, and Houghton muck,
0 to 2 percent slopes.
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‘to heavy loam.

Wetness is the major limitation to use of this
Muskego soil for crops. Only a small acreage has
been cultivated. This acreage is used mainly to
grow corn and sod, and the rest has not been farmed.
Where this soil cannot be drained and used for
crops, use as wildlife habitat is desirable.
bility unit IVw-7; woodland group 10; wildlife
group 6; recreation group 9; shrub and vine group 3)

(Capa-

Mussey Series

In the Mussey series are poorly drained, loamy-
soils that are underlain by calcareous sandy and
gravelly outwash. These soils lie in depressions
and on low, broad flats of glacial outwash plains.
The native vegetation was water-tolerant grasses
and a deciduous forest consisting mainly of elm.

In a typical profile, the surface layer is
black, mildly alkaline loam about 10 inches thick.
The subsoil is about 8 inches thick. The upper
part of the subsoil is dark-gray, mildly alkaline,
mottled sandy clay loam. The lower part is light
brownish-gray, moderately alkaline, mottled loam.
Underlying the subsoil is the substratum of light
brownish-gray, loose, stratified sand and gravel
that are slightly calcareous.

The Mussey soils are moderately permeable and
have moderate available water capacity. Ground
water is at or near the surface throughout most
of the year. Natural fertility is moderate.

Typical profile of Mussey loam (0 to 2 percent
slopes) (SW1/4 NW1/4 sec. 33, T. 5 N., R. 17 E.):

Ap--0 to 7 inches, black (10YR 2/1) loam; moderate,
fine, granular structure; friable; mildly
alkaline; abrupt, smooth boundary.

Al--7 to 10 inches, black (10YR 2/1) heavy loam;
weak, thin, platy structure parting to mod-
erate, fine, granular structure; friable;
mildly alkaline; clear, wavy boundary.

B2g--10 to 15 inches, dark-gray (N 4/0) sandy clay

loam; few, fine, prominent, yellowish-brown

(10YR 5/8) mottles; moderate, fine, subangu-

lar blocky structure; friable; few pebbles;

mildly alkaline; clear, wavy boundary.

to 18 inches, light brownish-gray (10YR 6/2)

loam; few, fine, prominent, yellowish-brown

(10YR 5/8) mottles; weak, medium, subangu-

lar blocky structure; very friable; few

pebbles; moderately alkaline; clear, wavy
boundary.

C--18 to 60 inches, light brownish-gray (10YR 6/2),
stratified sand and gravel; single grain;
loose; slightly calcareous.

B3--15

In areas that have not been cultivated, the Al
horizon ranges from 10 to 13 inches in thickness.
In places where a thin mantle of silt covers the
glacial outwash, the texture of the Ap horizon is
silt loam and the texture of the B2g horizon ranges
In areas where the mantle of silt
is lacking, texture of the B2g horizon ranges to
sandy clay loam and heavy sandy loam and the texture



of the Ap horizon ranges to sandy loam. Thickness
of the solum is commonly 16 to 20 inches. Reaction
of the solum ranges from slightly acid to moderately
alkaline.

The Mussey soils occur with well-drained Casco
and Lorenzo soils and somewhat poorly drained Fabius
soils. They have a thinner solum than the Sebewa
and Gilford soils. The Mussey soils have a finer
textured subsoil than the Granby soils.

Mussey loam (0 to 2 percent slopes) (Mzk).--This
is the only soil of the Mussey series mapped in the
survey area. Runoff is very slow, and this soil is
subject to flooding or ponding in spring and during
periods of heavy rainfall.

Included with this soil in mapping were small
areas of Sebewa loam and Gilford loam, and a few
fairly large areas in which the surface layer is
silt loam or sandy loam.

Wetness is the major limitation to use of this
Mussey soil for crops. Where adequate drainage is
established and maintained, however, this soil is
suited to most of the crops commonly grown in the
survey area. Most of the acreage is in pasture or
trees, but a small acreage is farmed. (Capability
unit IIw-5; woodland group 7; wildlife group 5;
recreation group 7; shrub and vine group 3)

Navan Series

The Navan series consists of nearly level, poorly
drained silt loam soils that have a loamy and clayey
subsoil underlain by clayey lacustrine deposits.
These soils are in old glacial lake basins and on
river benches. The native vegetation was water-
tolerant grasses and a deciduous forest consisting
mainly of elm.

In a typical profile, the surface layer is black,
mildly alkaline silt loam about 11 inches thick.

The subsoil is about 13 inches thick. The upper
part of the subsoil is dark grayish-brown, mottled
sandy clay loam that is neutral in reaction. The
middle part is grayish-brown, mottled sandy loam
that is mildly alkaline. The lower part is light
brownish-gray, mottled silty clay loam that is
slightly calcareous. A substratum of light brown-
ish-gray, firm, mottled, laminated silty clay and
silty clay loam that is highly calcareous underlies
the subsoil.

The Navan soils are slowly permeable and have
high available water capacity. Ground water is at
or near the surface throughout most of the year.
Natural fertility is high.

Typical profile of Navan silt loam (0 to 2 per-
cent slopes) (NW1/4 SE1/4 sec. 8, T. 5 N., R. 17
E.): ‘

Ap--0 to 11 inches, black (10YR 2/1) silt loam;
weak, medium, granular structure; friable;
mildly alkaline; abrupt, smooth boundary .

B2lg--11 to 17 inches, dark grayish-brown (2.5Y 4/2)
sandy clay loam; few, fine, faint, light
brownish-gray (10YR 6/2) and prominent, yel -
lowish-brown (10YR 5/6) mottles; weak, medium,

subangular blocky structure; friable; neu-
tral; clear, wavy boundary.

B22tg--17 to 20 inches, grayish-brown (10YR 5/2)
sandy loam; few, fine, faint, light brownish-
gray (10YR 6/2) and prominent, yellowish-
brown (10YR 5/6) mottles; weak, medium,
subangular blocky structure; discontinuous
clay films; friable; few pebbles; mildly
alkaline; abrupt, wavy boundary.

IIB3tg--20 to 24 inches, light brownish-gray (2.5Y
6/2) silty clay loam; common, fine, promi-
nent, yellowish-brown (10YR 5/8) mottles;
moderate, thick, platy structure parting to
moderate, fine, subangular blocky structure;
discontinuous clay films; firm; slightly
calcareous; clear, wavy boundary.

IIC1--24 to 29 inches, light brownish-gray (2.5Y
6/2), laminated silty clay; common, fine,
prominent, yellowish-brown (10YR 5/8) mot-
tles; weak, thick, platy structure parting
to medium subangular blocky structure; firm;
highly calcareous; clear, wavy boundary.

I1C2--29 to 60 inches, light brownish-gray (2.5Y
6/2), laminated silty clay and silty clay
loam; common, fine, faint, brown (7.5YR 5/2)
and prominent, strong-brown (7.5YR 5/8) mot-
tles; massive; firm; highly calcareous..

The A horizon is generally 10 to 15 inches thick.
In places, however, a thin mantle of loamy material
covers the surface, and in those places the A hori-
zon is 10 to 18 inches thick and has a loam texture..
The A horizon and the B2 horizons have formed in
glaciofluvial material. Texture of the B2 horizons
ranges from heavy sandy loam to the more typical
sandy clay loam or clay loam. The IIB3tg horizon,
which has formed in lacustrine material, has a tex-
ture of silty clay loam. In places the IIC horizons
contain thin lenses of silt and very fine sand.

The Navan soils occur with well drained or moder-
ately well drained Hebron and somewhat poorly
drained Aztalan soils. All except the lowest hori-
zon of their subsoil is coarser textured than com-
parable horizons in the Montgomery and Pella soils.

Navan silt loam (0 to 2 percent slopes) (Na).--
This 1s the only soil of the Navan series mapped in
the survey area. It is subject to ponding in spring
and during periods, of heavy rainfall. Runoff is
very slow, and little or no erosion has taken place.

Included with this soil in mapping were small
areas in which the surface layer is loam. Also
included were small areas of Sebewa silt loam,
Montgomery silty clay loam, and an Aztalan silt
loam that has slopes of 0 to 3 percent.

Wetness is the major limitation to use of this
Navan soil for crops. Most of the acreage is used
for the commonly grown crops, mainly corn and truck
crops. A small acreage is in pasture or .trees.
(Capability unit IIw-1; woodland group 7; wildlife
group 5; recreation group 7; shrub and vine group 3)
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Ogden Series

In the Ogden series are very poorly drained or-
ganic soils that consist of the decomposed residue
of water-tolerant plants underlain by clay. These
soils occupy areas in the basins of extinct glacial
lakes. The native vegetation was mainly sedges and
reeds.

In a typical profile, the surface layer is black,
slightly acid muck about 7 inches thick. The next
layer, about 17 inches thick, is black, slightly
acid muck that contains remnants of sedges and reeds
in the lower part. The substratum is dark-gray and
pale-olive, very sticky clay that is slightly acid
in the upper part and slightly calcareous in the
lower part.

The Ogden soils are slowly permeable and have
very high available water capacity. Ground water is
at or near the surface throughout most of the year.
Natural fertility is low.

Typical profile of Ogden muck (0 to 2 percent
slopes) (SEl/4 SW1/4 sec. 28, T. 5 N., R. 20 E.):

1--0 to 7 inches, black (10YR 2/1) muck; weak, medi-
um, granular structure; friable; slightly
acid; abrupt, smooth boundary.

2--7 to 19 inches, black (10YR 2/1) muck; weak, me-
dium, prismatic structure parting to moderate,
medium, subangular blocky structure; friable;
slightly acid; clear, wavy boundary.

3--19 to 24 inches, black (10YR 2/1) muck; moderate,
medium, subangular blocky structure; friable;
few remnants of sedges and reeds; slightly
acid; clear, wavy boundary.

IIC1g--24 to 27 inches, dark-gray (S5Y 4/1) clay;
massive; very sticky when wet; slightly acid;
abrupt, smooth boundary.

I1C2--27 to 60 inches, pale-olive (5Y 6/3) clay;
massive; very sticky when wet; slightly cal-
careous.

The organic soil ranges from 12 to 40 inches in
thickness and from slightly acid to mildly alkaline
in reaction. In places the IIC horizons are clay
loam. The IIC2 horizon contains small snail shells,
remnants of plants, and layers of mucky peat in some
places.

The Ogden soils have formed in a thinner deposit
of organic material than the Houghton soils. They
have a substratum that is finer textured than those
of the Palms and Adrian soils. Their substratum
lacks the marl that is typical in the substratum of
the Rollin soils, and it lacks that sedimentary peat
that is typical in the lower part of the profile of
the Muskego soils.

Ogden muck (0 to 2 percent slopes) (Oc).--This is
the only soil of the Ogden series mapped in the
survey area. It is a wet soil. Where drainage has
been established and cultivated crops are grown,
soil blowing and subsidence are hazards.

Included with this soil in mapping were small
areas of Houghton muck, O to 2 percent slopes, and
Palms muck.
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Wetness is the major limitation to use of this
Ogden soil for crops. Cropping can be intensive,
however, if this soil is properly managed, and if it
is protected from soil blowing and subsidence. A
considerable acreage of this soil is used to grow
corn, vegetables, and sod, but much of the acreage
has not been cultivated. (Capability unit IIIw-8;
woodland group 10; wildlife group 6; recreation
group 9; shrub and vine group 3)

Oshtemo Series

The Oshtemo series consists of well-drained soils
that have a sandy loam and sandy clay loam subsoil
underlain by calcareous sand. These soils are in
fairly large areas on glacial outwash plains in the
western part of Waukesha County. The native vegeta-
tion was a deciduous forest consisting mainly of
oak.

In a typical profile, the surface layer is dark
grayish-brown, mildly alkaline loamy sand about 9
inches thick. The subsurface layer is brown and
dark-brown, mildly alkaline loamy sand about 11
inches thick. The subsoil is about 26 inches thick.
The upper part of the subsoil is dark-brown, slight-
ly acid sandy loam; the middle part is dark-brown,
medium acid sandy clay loam; and the lower part is
dark-brown, slightly acid to mildly alkaline, mot-
tled sandy loam and loamy sand. The substratum is
pale-brown, loose, strongly calcareous medium sand.

The Oshtemo soils have moderately rapid permea-
bility and low available water capacity. Natural
fertility is low. '

Typical profile of Oshtemo loamy sand, 1 to 6
percent slopes (SW1/4 SEl1/4 sec. 32, T. 7 N., R.

17 E.):

Ap--0 to 9 inches, dark grayish-brown (10YR 4/2)
loamy sand; weak, medium and fine, subangular
blocky structure; friable; mildly alkaline;
abrupt, smooth boundary.

A2--9 to 14 inches, brown (10YR 5/3) loamy sand;
weak, medium, platy structure; friable; mildly
alkaline; clear, wavy boundary.

AB--14 to 20 inches, brown (10YR 5/3) and dark-brown
(7.5YR 4/4) loamy sand; weak, medium, subangu-
lar blocky structure; friable; mildly alka-
line; clear, wavy boundary.

B21t--20 to 24 inches, dark-brown (7.5YR 4/4) heavy
sandy loam; weak, medium, subangular blocky
structure; clay bridging of the sand grains;
friable; slightly acid; clear, wavy boundary.

B22t--24 to 35 inches, dark-brown (7.5YR 4/4) sandy
clay loam; moderate, medium, subangular
blocky structure; thick clay bridging of the
sand grains; firm; medium acid; clear, wavy
boundary.

B31--35 to 42 inches, dark-brown (7.5YR 4/4) light
sandy loam; common, medium, distinct, yellow-
ish-brown (10YR 5/6) and faint, reddish-brown
(5YR 4/4) mottles; weak, medium, subangular
blocky structure; friable; slightly acid;
clear, wavy boundary.



B32--42'to 46 inches, dark-brown (10YR 4/3) loamy
sand; single grain; loose; mildly alkaline;
clear, wavy boundary.

C--46 to 65 inches, pale-brown (10YR 6/3) medium
sand; single grain; loose; strongly calcare-
ous .,

The A horizons range from 10 to 16 inches in
combined -thickness and from loamy sand to sandy loam
in texture. The B22t horizon is generally no more
than 11 inches thick. The solum contains a few
small pebbles in places, and it is 42 to 50 inches
thick. Reaction of the solum is medium acid in
places, but the reaction ranges to neutral or mildly
alkaline in cultivated areas.

The Oshtemo soils have a thicker solum than the
Boyer soils. They have a finer textured subsoil
than the Chelsea soils.

Oshtemo loamy sand, 1 to 6 percent slopes
(OmB) .~-This soil has the profile described as rep-
resentative of the Oshtemo series. Runoff is slow,
and little or no erosion has taken place. This soil
is droughty, and it is moderately susceptible to
soil blowing.

Included with this soil in mapping were small
areas of -Boyer loamy sand, 1 to 6 percent slopes,
and a few fairly large areas in which the surface
layer ‘is darker colored than typical for the surface
layer of Oshtemo soils.

Most of the acreage is used for the crops com-
monly grown in the survey area. A small acreage is
in pasture or trees. (Capability unit IIIs-4; wood-
land group 4; wildlife group 1; recreation group 4;
shrub and vine group 2)

Oshtemo sandy loam, 1 to 6 percent slopes
(OnB) .--This soil is droughty. It is susceptible to
soil blowing, but it is less susceptible than Osh-
temo loamy sand, 1 to 6 percent slopes. Runoff is
slow, and little or no erosion has taken place.

Included with this soil in mapping were small
areas of Fox sandy loam, 0 to 2 percent slopes, and
Boyer sandy loam, 1 to 6 percent slopes.

This Oshtemo soil is used mainly for the crops
commonly grown in the survey area. A small acreage
is in pasture or trees. (Capability unit IIls-4;
woodland group 3; wildlife group 1; recreation
group 2; shrub and vine group 2)

Ozaukee Series

The Ozaukee series consists of well drained and
moderately well drained; silty soils that have a
silty clay loam and silty clay subsoil underlain by
calcareous silty clay loam glacial till. These
soils occupy the convex side slopes of glacial
moraines in the northern half of Milwaukee County
and the northeastern part of Waukesha County. The
gently sloping and sloping areas are mostly rTather
large and have an irregular shape. The moderately
steep areas are long and narrow. A deciduous forest

consisting mainly of oak, maple, and hickory was
the native vegetation.

In a typical profile (pl. V), the surface layer
is very dark grayish-brown, slightly acid silt loam
about 4 inches thick. The subsurface layer, also
about 4 inches thick, is brown, medium acid silt
loam. The subsoil is about 17 inches thick. The
upper part of the subsoil is dark-brown, strongly
acid silty clay loam; the middle part is dark-brown,
medium acid silty clay; and the lower part is dark-
brown silty clay loam that is neutral in reaction.
A substratum of brown, strongly calcareous silty
clay loam glacial till underlies the subsoil.

The Ozaukee soils have moderately slow permea-
bility and high available water capacity. Ground
water is less than 5 feet below the surface in some
areas and more than 5 feet below in others. Natural
fertility is moderate.

Typical profile of Ozaukee silt loam, 2 to 6
percent slopes (SE1/4 NW1/4 sec. 14, T. 7 N., R.

20 E.):

Al--0 to 4 inches, very dark grayish-brown (10YR
3/2) silt loam; moderate, medium, granular
structure; friable; slightly acid; clear,
smooth boundary. . .

A2--4 to 8 inches, brown (10YR 5/3) silt loam; weak,
thick, platy structure parting to moderate,
medium, subangular blocky structure; friable;
contains some very dark grayish-brown (10YR
3/2) material from the Al horizon that has
been mixed with the material in this horizon
by worm action; medium acid; clear, wavy
boundary .

Bit--8 to 11 inches, dark-brown (10YR 4/3) light
silty clay loam; moderate, medium, subangular
blocky structure; discontinuous clay films
in lower part of horizon; friable; strongly
acid; clear, wavy boundary.

IIB2t--11 to 20 inches, dark-brown (7.5YR 4/4) silty
clay; strong, medium, subangular blocky
structure; continuous clay films; firm; few
pebbles of dolomite; few very dark grayish-
brown (10YR 3/2) stains of organic matter;
medium acid; gradual, wavy boundary.

[1B3--20 to 25 inches, dark-brown (7.5YR 4/3) silty
clay loam; strong, medium, subangular blocky
structure; discontinuous clay films; firm;
few very dark grayish-brown (10YR 3/2) stains
of organic matter; few pebbles of dolomite;
neutral; clear, wavy boundary.

IIC--25 to 60 inches, brown (7.5YR 5/4) silty clay
loam; weak, coarse, prismatic structure
parting to massive; few, thin, discontinuous
clay films on the vertical faces of peds;
firm; few very dark grayish-brown (10YR 3/2)
stains of organic matter in the upper part of
horizon; patches of segregated lime; few peb-
bles of dolomite and chips of dark shale;
strongly calcareous.

The Al horizon is very dark brown (10YR 2/2) to
very dark grayish brown (10YR 3/2), and it ranges
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from 3 to 5 inches in thickness. The A2 horizon
ranges from 3 to 6 inches in thickness. The B hori-
zon has a hue of 7.5YR to 10YR. The mantle of silt
is generally 8 to 14 inches thick, and the solum is
commonly 22 to 28 inches thick. In cultivated areas
reaction of the solum is neutral or mildly alkaline.
The Ozaukee soils occur with somewhat poorly
drained Mequon and poorly drained Ashkum soils.
They are somewhat coarser textured and have a brown-
er subsoil and substratum than the Kewaunee soils.
The Ozaukee soils have formed in finer textured gla-
¢ial till than the Hochheim and Theresa soils.

Ozaukee silt loam, 2 to 6 percent slopes (OuB).--
This soil has the profile described as representa-
tive of the Ozaukee series. Runoff is medium, and
erosion is a slight hazard.

Included with this soil in mapping were small
areas of Morley silt loam, 2 to 6 percent slopes;
Saylesville silt loam, 2 to 6 percent slopes; and a
Mequon silt loam that has slopes of 2 to 6 percent.
Also included were some moderately eroded areas.

Much of the acreage of this Ozaukee soil is used
for the crops commonly grown in the survey area, and
a small acreage is in trees or pasture. A large
acreage is used for housing developments and related
uses. (Capability unit Ile-6; wecodland group Z;
wildlife group 2; recreation group 3; shrub and vine
group 1)

Ozaukee silt loam, 2 to 6 percent slopes, eroded
(OuB2).--This soil has lost part of its original
surface layer as the result of moderate erosion.

The present plow layer has some dark-brown silty
clay from the subsoil mixed with the remaining orig-
inal surface soil. Good tilth is difficult to main-
tain, and germination of seeds is likely to be poor.
Because runoff is medium, further erosion is a
slight hazard. This soil absorbs water a little
more slowly than the soil for which a profile is de-
scribed as representative of the Ozaukee series.

Included with this soil in mapping were small
areas of Morley silt loam, 2 to 6 percent slopes,
and of a Mequon silt loam that has slopes of 2 to 6
percent. A few areas that are not eroded or that
are only slightly eroded were also included.

Part of the acreage of this Ozaukee soil is used
for the crops commonly grown in the survey area, and
part is used as woodland or pasture. In addition, a
large acreage is used for housing developments and
related purposes. (Capability unit Ile-6; woodland
group 2; wildlife group 2; recreation group 3; shrub
and vine group 1)

Ozaukee silt loam, 6 to 12 percent slopes, eroded

(OuC2).--This soil has lost part of its original
surface layer as the result of moderate erosion.

The present plow layer has some dark-brown silty
clay from the subsoil mixed with the remaining orig-
inal surface soil. Good tilth is difficult to main-
tain, and germination of seeds is likely to be poor.
Runoff is medium, and further erosion is a moderate
hazard. This soil absorbs water a little more
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slowly than the soil for which a profile is de-
scribed as representative of the Ozaukee series.

Included with this soil in mapping were small
areas of Morley silt loam, 6 to 12 percent slopes,
eroded; some severely eroded areas; and areas that
are not eroded or are only slightly eroded.

Part of the acreage of this Ozaukee soil is used
for the crops commonly grown in the survey area. A
large acreage is used for housing developments and
related purposes. (Capability unit IIle-6; woodland
group 2; wildlife group 2; recreation group 3; shrub
and vine group 1)

Ozaukee silt loam, 12 to 20 percent slopes,
eroded (OuD2).--The plow layer of this soil has some
dark-brown silty clay from the subsoil mixed with
the remaining original surface soil. Runoff is
rapid, and further erosion is a severe hazard.
soil absorbs water a little more slowly than the
soil for which a profile is described as representa-
tive of the Ozaukee series.

Included with this soil in mapping were small
areas that are severely eroded, and small areas that
are not eroded or that are only slightly eroded.

This Ozaukee soil was formerly used for the
crops commonly grown in the survey area. A large
part of the acreage is now in residential develop-
ments and related uses. Where crops are still
grown, tillage should be kept-to a minimum. (Capa-
bility unit-IVe-6; woodland group 2; wildlife group
2; recreation group 3; shrub and vine group 1)

This

Palms Series

Very poorly drained organic soils that consist
of the decomposed residue of water-tolerant plants
underlain by loam are in the Palms series. These
soils are in old, shallow glacial lakebeds. The
native vegetation was mainly sedges and reeds.

In a typical profile, the surface layer is black
muck that is neutral in reaction and is about 8
inches thick. The next layer is black peaty muck
that is also neutral in reaction and is about 18
inches thick. The substratum is very dark grayish-
brown mucky sandy loam that is neutral in reaction,
over dark-gray loam that is slightly calcareous.

The Palms soils have moderately rapid permeabil-
ity and very high available water capacity. Ground
water is at or near the surface during most of the
year. Natural fertility is low,

Typical profile of Palms muck (0 to 2 percent
slopes) (SW1/4 NE1/4 sec. 14, T. 5 N., R. 18 E.):

1--0 to 8 inches, black (10YR 2/1) muck; moderate,
medium, granular structure; friable; neutral;
clear, wavy boundary.

2--8 to 12 inches, black .(10YR 2/1) peaty muck; mod-
erate, medium, subangular blocky structure
breaking to moderate, medium, granular struc-
ture; friable; neutral; clear, wavy boundary.

3--12 to 26 inches, black (10YR 2/1) peaty muck;
massive; friable; many, fine, fibrous roots,



stems, and leaves that break down easily when
rubbed between the fingers; neutral; clear,
wavy boundary.

IIC1--26 to 30 inches, very dark grayish-brown (2.5Y
3/2) mucky sandy loam; massive; friable; many
remnants of disintegrated roots; neutral;
clear, wavy boundary.

11C2g--30 to 60 inches, dark-gray (5Y 4/1) loam;
massive; friable; slightly calcareous; clear,
wavy boundary.

The organic soil ranges from 12 to 50 inches in
thickness and from slightly acid to mildly alkaline
in reaction. All the organic material is muck in
some areas. In places all the organic horizons con-
tain small snail shells and remnants of plants.

The Palms soils have formed in shallower deposits
of organic material than the Houghton soils. Unlike
the Adrian, Ogden, and Rollin soils, which also con-
sist of organic material, the Palms soils are under-
lain by loam.

Palms muck (0 to 2 percent slopes) (Pa).--This is
the only soil of the Palms series mapped in the
survey area. It is suited to many of the crops com-
monly grown in the .survey area if adequate drainage
is established and maintained. In areas that are
drained and used for cultivated crops, soil blowing
and subsidence are hazards.

Included with this soil in mapping were small
areas where slopes are steeper than 2 percent.
included were small areas of Ogden muck, Adrian
muck, and Houghton muck, 0 to 2 percent slopes.

Wetness is the major limitation to use of this
Palms soil for crops. Cropping can be intensive,
however, if drainage is provided, if management is
good, and if practices are used that will protect
this soil from subsidence and soil blowing. Only
part of the acreage has been cultivated, but a con-
siderable acreage is used for crops, mainly corn
vegetables, and sod. (Capability unit IIw-8; wood-
land group 10; wildlife group 6; recreation group 9;
shrub and vine group 3)

Also

Pella Series

In the Pella series are poorly drained, silty
soils that have a silty clay loam subsoil underlain
by loam. These soils occupy low drainageways, and
they are also on broad, depressed flats. The areas
in which they occur are generally irregular in shape
and range from less than 20 to more than several
hundred acres in size. The native vegetation was
water-tolerant grasses and a deciduous forest con-
sisting mainly of elm.

In a typical profile the surface layer is black
silt loam that is neutral in reaction and is about
11 inches thick. The subsoil is about 27 inches
thick. The upper part of the subsoil is gray, mot-
tled silty clay loam that is neutral in reaction.
The middle part is olive-gray and yellowish-brown,
mottled silty clay loam that is mildly alkaline and

slightly calcareous. The lower part is olive-gray,
mottled heavy silt loam that is slightly calcareous.
A substratum of olive-gray, mottled gritty silt loam
over light-gray loam underlies the subsoil. The
substratum is strongly calcareous,

The Pella soils have moderately slow permeabil-
ity and high available water capacity. Ground water
is at or near the surface throughout most of the
year. These soils are generally difficult to drain.
Natural fertility is high.

Typical profile of Pella silt loam (0 to 2 per-
cent slopes) (NE1/4 SE1/4 sec. 27, T. 7 N., R. 19
E.):

Ap--0 to 8 inches, black (N 2/0) silt loam; moder-
ate, fine, granular structure; friable; neu-
tral; abrupt, smooth boundary.

Al--8 to 11 inches, black (10YR 2/1) heavy silt
loam; moderate, fine, granular structure;
friable; neutral; clear, smooth boundary.

Blg--11 to 17 inches, gray (5Y 5/1) silty clay loam;
few, fine, distinct, olive (5Y 5/4) mottles;
moderate, fine, subangular blocky structure;
friable; neutral; clear, wavy boundary.

B21g--17 to 22 inches, olive-gray (5Y 4/2) silty
clay loam; common, medium, prominent, yel-
lowish-brown (10YR 5/8) mottles; moderate,
medium, subangular blocky structure; mildly
alkaline; clear, wavy boundary.

B22g--22 to 30 inches, olive-gray (5Y 5/2) silty
clay loam; many, medium, prominent, yellow-
ish-brown (10YR 5/8) mottles; moderate, medi-
um, subangular blocky structure; friable;
slightly calcareous; gradual, wavy boundary.

B3g--30 to 38 inches, olive-gray (5Y 5/2) heavy silt
loam; many, medium, prominent, yellowish-
brown (10YR 5/8) mottles; weak, coarse, sub-
angular blocky structure; friable; slightly
calcareous; gradual, wavy boundary.

Clg--38 to 54 inches, olive-gray (5Y 5/2) gritty
silt loam; many, medium, prominent, yellow-
ish-brown (10YR 5/8) mottles; weak, coarse,
subangular blocky structure to structureless
(massive); friable; strongly calcareous;
gradual, wavy boundary.

IIC2g--54 to 62 inches, light-gray (5Y 6/1) loam;
massive; friable; few pebbles of dolomite;
strongly calcareous.

The A horizon is black (N 2/0) to very dark
brown (10YR 2/2), and it ranges from 10 to 15 inches
in thickness. The mantle of silt ranges from 40 to
60 inches in thickness. Tne entire solum has formed
in this mantle of silt. It is therefore silty
throughout, and the B2g horizon is generally silty
clay loam. The IIC2g horizon is calcareous loam
till or lacustrine deposits. The reaction of the
solum ranges from neutral to moderately alkaline.

The Pella soils occur with well drained Dodge,
moderately well drained Mayville, and somewhat poor-
ly drained Kendall and Lamartine soils. They have
formed in a thicker mantle of silt and have a thick-
er solum than the Brookston soils. Their solum is
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coarser textured than that of the Montgomery soils,
and they lack the substratum of lacustrine silt and
fine sand that is typical of the Colwood soils.

Pella silt loam (0 to 2 percent slopes) (Ph).--
This soil is subject to flooding or ponding in
spring and during periods of heavy rainfall.
is very slow.

Included with this soil in mapping were small
areas of Montgomery silty clay loam, Colwood silt
loam, and Brookston silt loam.

Wetness is the major limitation of this Pella
soil for crops. This soil is suited to the crops
commonly grown in the area, however, if adequate
drainage is established. Drainage is difficult, for
this soil does not drain well, even after tile
drains or open ditches are installed. Part of the
acreage is used for crops, but most of it is in pas-
ture or trees. (Capability unit IIw-1; woodland
group 7; wildlife group 5; recreation group 7; shrub
and vine group 3)

Runoff

Pella Series, Moderately Shallow Variant

Soils of the Pella series, moderately shallow
variant, are poorly drained, silty soils that have
a silty clay loam subsoil underlain by dolomite
bedrock. These soils lie in low, broad depressions.
They occur in areas where the bedrock is generally
within 40 inches of the surface. The native vegeta-
tion was water-tolerant grasses and a deciduous
forest consisting mainly of elm.

In a typical profile, the surface layer is very
dark gray, mildly alkaline silt loam about 7 inches
thick. The subsurface layer is very dark gray silty
clay loam that is neutral in reaction and is about 4
inches thick. The subsoil is about 19 inches thick.
The upper part of the subsoil is gray to olive-gray,
mottled silty clay loam that is neutral or mildly
alkaline in reaction. The lower part is light
olive-gray, mottled silty clay loam that is slightly
calcareous. Bedrock of cracked dolomite is at a
depth of about 30 inches.

Soils of the Pella series, moderately shallow
variant, have moderately slow permeability and mod-
erate available water capacity. Ground water is at
or near the surface throughout most of the year.
Draining these soils is generally difficult. Natu-
ral fertility is high. '

Typical profile of Pella silt loam, moderately
shallow variant (0 to 2 percent slopes) (NW1/4 SE1/4
sec. 18, T. 8 N., R. 20 E.):

Ap--0 to 7 inches, very dark gray (10YR 3/1) silt

loam; weak, medium, granular structure; fri-
-able; mildly alkaline; abrupt, smooth bound-
ary.

A3--7 to 11 inches, very dark gray (10YR 3/1) silty
clay loam; few, fine, prominent, yellowish-
brown (10YR 5/6) mottles; moderate, medium,
granular structure; neutral; clear, wavy
boundary .

56

B21g--11 to 17 inches, gray (5Y 5/1) to olive-gray
(SY 5/2) silty clay loam; few, fine, promi-
nent, yellowish-brown (10YR 5/4 and 5/6) mot-
tles; moderate, medium, subangular blocky
structure; thin, discontinuous clay films;
slightly plastic; neutral; gradual, wavy
boundary.

B22g--17 to 28 inches, gray (5Y 5/1) silty clay
loam; few, fine, prominent, yellowish-brown
(10YR 5/6 and 5/8) mottles; moderate, medium,
angular blocky structure; slightly plastic;
mildly alkaline; gradual, wavy boundary.

B3g--28 to 30 inches, light olive-gray (5Y 6/2)
heavy silt loam; common, medium, prominent,
yellowish-brown (10YR 5/6) and distinct, dark
yellowish-brown (10YR 4/4) mottles; weak,
medium, subangular blocky structure; slightly
sticky; few fragments of dolomite; slightly
calcareous; abrupt, smooth boundary.

I1IR--30 inches, hard, thinly bedded, cracked dolo-
mitic bedrock that is many feet thick.

The A horizon is black (N 2/0) to very dark gray
(10YR 3/1), and it ranges from 10 to 15 inches in
thickness. Thickness of the mantle of silt and
depth to bedrock are both commonly 24 to 40 inches,
but bedrock crops out at the surface in some places.
Texture of the B3g horizon ranges from loam to clay
loam, and thickness of that horizon ranges from 2 to
4 inches. Reaction of the solum ranges from slight-
ly acid to moderately alkaline.

Soils of the Pella series, moderately shallow
variant, occur with well-drained Knowles soils and
with somewhat poorly drained soils of the Ritchey
series, mottled subsoil variant.

Pella silt loam, moderately shallow variant
(Pm).--This soil is subject to flooding or ponding
in spring and during periods of heavy rainfall.
Runoff is very slow.

Included with this soil in mapping were small
areas of Pella silt loam and Ritchey silt loam, mot-
tled subsoil variant.

Wetness and bedrock at a depth of less than 40
inches are the major limitations to use of this soil
for crops. Establishing drainage is difficult be-
cause the bedrock hinders installation of tile
drains and open ditches. Wetness and bedrock near
the surface are also severe limitations to use of
this soil for residential developments and related
purposes. Most of the acreage is in pasture or
trees. (Capability unit IIIw-3; woodland group 7;
wildlife group 5; recreation group 75 shrub and
vine group 3)

Pistakee Series

In the Pistakee series are somewhat poorly
drained, silty soils that occupy narrow areas in
drainageways and at the bases of slopes. These
soils consist of moderately light colored, silty
alluvium that was deposited over an older buried



soil. The native vegetation was a deciduous forest
consisting mainly of oak, elm, and hickory.

In a typical profile, the surface layer is dark
grayish-brown silt loam that is neutral in reaction
and is about 7 inches thick. The surface layer is
underlain at depths between 7 and 30 inches by dark
grayish-brown silt loam that also is neutral in
reaction and has mottles in the lower part. A layer
of grayish-brown, mottled silt loam is between
depths of 30 and 36 inches. A buried soil consist-
ing of very dark gray, mildly alkaline silty clay
loam underlies the layers of silt loam.

The Pistakee soils are moderately permeable and
have high available water capacity. Ground water
is less than 3 feet below the surface in wet peri-
ods. Natural fertility is high.

Typical profile of Pistakee silt loam, 1 to 3
percent slopes (NW1/4 NE1/4 sec. 1, T. 6 N., R. 18
E.):

All--0 to 7 inches, dark grayish-brown (10YR 4/2)
silt loam; moderate, medium, granular struc-
ture; friable; neutral; abrupt, wavy bound-
ary.

Al2--7 to 24 inches, dark grayish-brown (10YR 4/2)
silt loam; moderate, medium, platy structure;
friable; very dark brown (10YR 2/2) stains of
organic matter; neutral; gradual, wavy bound-
ary.

Al3--24 to 30 inches, dark grayish-brown (10YR 4/2)
silt loam; common, fine, distinct, dark-brown
(7.5YR 4/4) and light brownish-gray. (2.5Y 6/2)
mottles; moderate, thin, platy structure;
friable; neutral; gradual, wavy boundary.

Al4--30 to 36 inches, grayish-brown (10YR 5/2) silt
loam; common, fine, prominent, brownish-yel-
low (10YR 6/6) mottles; weak, thin, platy
structure; neutral; abrupt, smooth boundary.

Alb--36 to 48 inches, very dark gray (1OYR 3/1)
silty clay loam; massive; slightly sticky;
mildly alkaline.

1IB2--48 to 60 inches, dark-brown (10YR 4/3) heavy
loam; massive; friable; moderately alkaline.

The silty alluvium ranges from 20 to 40 inches
in thickness, and it contains thin layers of loamy
material in places. The alluvium is commonly dark
grayish brown (10YR 4/2), but in places it contains
thin layers that are very dark grayish brown (10YR
3/2). The low chroma colors in the upper part of
the profile are the result of the kind of material
in which these soils formed; they are not the
result of poor drainage. The Alb horizon ranges
from light silt loam to heavy silty clay loam.

The Pistakee soils occur with well drained or
moderately well drained Juneau soils. They have
formed in a lighter colored, thinner deposit of
silty alluvium than the Lawson soils.

Pistakee silt loam, 1 to 3 percent slopes (PrA).--
This is the only soil of the Pistakee series mapped
in the survey area. It receives runoff from the
surrounding slopes, and it is subject to occasional

flooding. Ponding generally occurs in spring and
during periods of heavy rainfall.

Included with this soil in mapping were small
areas of a Juneau silt loam having slopes of 0 to
2 percent, and small areas of Wet alluvial land.

Wetness is the major limitation to use of this
Pistakee soil for crops, but erosion is also a
slight hazard in the more sloping areas. Most of
the acreage is used for the crops commonly grown in
the survey area. A small acreage is in trees or
pasture. (Capability unit I1Iw-2; woodland group 7;
wildlife group 5; recreation group 8; shrub and
vine group 3)

Ritchey Series

In the Ritchey series are well-drained soils that
occupy ground moraines, mainly in the northeastern
part of Waukesha County. These are silty soils
that have a subsoil of silty clay loam over clay
loam, underlain by dolomite bedrock that generally
is within 20 inches of the surface. The native
vegetation was a deciduous forest consisting mainly
of oak and hickory.

In a typical profile, the surface layer is dark
grayish-brown, slightly acid silt loam about 6
inches thick. The subsoil is about 12 inches thick.
The upper part of the subsoil is dark yellowish-
brown, slightly acid silt loam; the middle part is
dark-brown, medium acid silty clay loam; and the
lower part is dark-brown clay loam that is neutral
in reaction or is slightly calcareous and contains
fragments of rock. Bedrock is at a depth of about
18 inches.

The Ritchey soils are moderately permeable and
have low available water capacity. Natural fertil-
ity is low.

Typical profile of Ritchey silt loam, 1 to 6 per-
cent slopes (NE1/4 SE1/4 sec. 23, T. 7 N., R. 18
E.):

Ap--0 to 6 inches, dark grayish-brown (10YR 4/2)
silt loam; moderate, fine, granular struc-
ture; friable; slightly acid; abrupt, smooth
boundary.

Bl--6 to 9 inches, dark yellowish-brown (10YR 4/4)
heavy silt loam; moderate, fine, subangular
blocky structure; friable; slightly acid;
clear, wavy boundary.

B21t--9 to 13 inches, dark-brown (7.5YR 4/4) silty
clay loam; moderate, medium, subangular
blocky structure; thin, continuous clay
films; firm; medium acid; clear, wavy bound-
ary.

ITB22t--13 to 17 inches, dark-brown (7.5YR 4/4) clay
loam;. strong, medium, subangular blocky
structure; thick, continuous clay films; very
firm; few pebbles of dolomite; neutral;
clear, wavy boundary.

IIB3--17 to 18 inches, dark-brown (7.5YR 4/4) clay
loam; weak, medium, subangular blocky struc-
ture; firm; few fragments of dolomite;
slightly calcareous; abrupt, wavy boundary.
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IIIR--18 to 60 inches, bedrock of hard, thinly bed-
ded, cracked dolomite.

In areas that have not been cultivated, the Al
horizon is very dark brown (10YR 2/2) to very dark
grayish brown (10YR 3/2) and ranges from 2 to 4
inches in thickness. The A2 horizon in uncultivated
areas is generally brown (10YR 5/3) and is 2 to 5
inches thick. The IIB3 horizon is 1 to 3 .inches
thick, and it ranges from heavy loam to clay in
texture. Depth to bedrock ranges from 8 to 20 inch-
es, but the depth is typically between 14 and 20
inches. In places bedrock crops out at the surface.

The Ritchey soils have a thinner solum than the
Knowles soils, and they are underlain by dolomite
bedrock that is nearer the surface than that under-
lying the Knowles soils.

Ritchey silt loam, 1 to 6 percent slopes (RkB).--
This soil has the profile described as representa-
tive of the Ritchey series. Runoff is slow to medi-
um, and erosion is a slight hazard. This soil is
also droughty.

Included with this soil in mapping were small
areas of Knowles silt loam, 2 to 6 percent slopes,
and a few fairly large areas that are moderately
eroded. Also included were some areas where dolo-
mite crops out at the surface or is within a few
inches of the surface.

This Ritchey soil is mainly in pasture or trees,
but a small areage is used for crops. (Capability
unit IIIe-3; woodland group 5; wildlife group 3;
recreation group 2; shrub and vine group 2)

Ritchey silt loam, 6 to 12 percent slopes, eroded
(RkC2).--This 'soil has lost part of its original
surface layer through erosion. The present plow
layer consists partly of dark yellowish-brown
material from the subsoil and partly of the remain-
ing original surface soil. Runoff is medium, and
further erosion is a moderate hazard. Droughtiness
is also a hazard to crops. S

Included with this soil in mapping were small
areas of Knowles silt loam, 2 to 6 percent slopes,
and fairly large areas that are not eroded or are
only slightly eroded. Also included were areas
where bedrock crops out at the surface or is within
a few inches of the surface.

Most of the acreage is in pasture. A small
acreage is wooded or is used for crops. (Capability
unit IVe-3; woodland group 5; wildlife group 3;
recreation group 2; shrub and vine group 2)

Ritchey silt loam, 12 to 30 percent slopes
(RKE) .--This is a droughty soil that occurs in
rather small areas. Runoff is rapid, and erosion
is a severe hazard.

included with this soil in mapping were some
moderately eroded areas and some areas where bed-
rock crops out or is within a few inches of the
surface.

‘Limitations are severe to use of this soil for
crops. Most of the acreage is in pasture or trees.
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(Capability unit VIe-3; woodland group 5; wildlife
group 3; recreation group 2; shrub and vine group 2)

Ritchey Series, Mottled Subsoil Variant

Soils of the Ritchey series, mottled subsoil
variant, are somewhat poorly drained. They are
silty soils that have a subsoil of silty clay loam
over clay loam that is underlain by dolomite bed-
rock. These soils are in depressions and drainage-
ways. They are on ground moraines, mainly in the
northeastern part of Waukesha County, where bedrock
typically is within 29 inches of the surface. The
native vegetation was a deciduous forest consisting
mostly of oak, hickory, and elm.

In a typical profile, the surface layer is dark
grayish-brown, slightly acid silt loam about 8
inches thick. The subsoil is about 21 inches thick.
It is dark-brown, slightly acid silt loam in the
upper part; dark-brown, mottled, slightly acid
silty clay loam in the middle part; and dark-brown
and yellowish-brown, mottled clay loam in the lower
part. The lower part contains fragments of rock
and is neutral in reaction or slightly calcareous.
Dolomite bedrock is at’'a depth of about 29 inches.

Soils of the Ritchey series, mottled subsoil
variant, are moderately permeable and have moderate
available water capacity. Ground water is less
than 3 feet below the surface in wet periods.
ural fertility is moderate.

Typical profile of Ritchey silt loam, mottled
subsoil variant, 1 to 3 percent slopes (NE1/4 NE1l/4
sec. 25, T. 8 N., R. 19 E.):

Nat-

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

B1--8 to 12 inches, dark-brown (10YR 4/3) heavy
silt loam; moderate, fine, subangular blocky
structure; friable; slightly acid; clear,
wavy boundary.

B21t--12 to 17 inches, dark-brown (10YR 4/3) silty
clay loam; few, fine, faint, grayish-brown
(10YR 5/2) and distinct, yellowish-brown
(10YR 5/6) mottles; moderate, fine, subangu-
lar blocky structure; thin, continuous clay
films; firm; few very dark grayish-brown
(10YR 3/2) stains of organic matter; slightly
acid; clear, wavy boundary. -

1IB22t--17 to 26 inches, dark-brown (10YR 4/3) heavy
clay loam; many, fine, faint, grayish-brown
(10YR 5/2) and prominent, yellowish-brown
(10YR 5/6 and 5/8) mottles; strong, moderate,
subangular blocky structure; thick, continu-
ous clay films; very firm; few very dark
grayish-brown (10YR 3/2) stains of organic
matter; few small pebbles of dolomite; neu-
tral; gradual, wavy boundary.

IIB3--26 to 29 inches, yellowish-brown (10YR 5/4)
clay loam; many, fine, distinct, grayish-
brown (10YR 5/2) and yellowish-brown



(10YR 5/6 and 6/6) mottles; moderate, medium,
subangular blocky structure; firm; few frag-
ments of dolomite; slightly calcareous;
abrupt, wavy boundary.

ITIR--29 inches, bedrock of hard, platy, cracked
dolomite.

In areas that have not been cultivated, the Al
horizon is very dark brown (10YR 2/2) to very dark
grayish brown (10YR 3/2) and ranges from 3 to 5
inches in thickness. The A2 horizon in uncultivated
areas is generally brown (10YR 5/3) and is 2 to 6
inches thick. The part of the B2 horizon that
formed in a mantle of silt is generally silty clay
loam, and the part that formed in glacial till is
clay loam. Texture of the IIB3 horizon ranges from
heavy loam to clay.

Soils of the Ritchey series, mottled subsoil
variant, occur with normal well-drained Ritchey
soils. They also occur with Pella silt loam, mod-
erately shallow variant.

Ritchey silt loam, mottled subsoil variant, 1
to 3 percent slopes (R1A).--This soil is rather wet,
and establishing drainage is difficult. Because
of the bedrock near the surface, installing tile
drains and open ditch drains is generally too
costly to be worth while.

Included with this soil in mapping were small
areas of Knowles silt loam, 0 to 2 percent slopes,
and Pella silt loam, moderately shallow variant.

Most of the acreage is wooded or in pasture.

A small acreage is used for crops. (Capability
unit IIIw-3; woodland group 7; wildlife group 5;
recreation group 6; shrub and vine group 3)

Rodman Series

In the Rodman series are excessively drained,
gravelly loam soils underlain by calcareous, strat-
ified sand and gravel. These soils are on terrace
escarpments of pitted outwash plains and on the
kames, eskers, and steep convex side slopes associ-
ated with the Kettle Moraine in Waukesha County.
The native vegetation was a sparse stand of hard-
woods, mainly bur oak and hickory, and prairie
grasses in the openings between the trees.

In a typical profile, the surface layer is black,
mildly alkaline gravelly loam about 4 inches thick.
The subsoil is dark-brown, mildly alkaline gravelly
sandy loam, also about 4 inches thick. The sub-
stratum is pale-brown, loose, strongly calcareous
gravel.

The Rodman soils have very rapid permeability
and very low available water capacity. Natural
fertility is very low.

Typical profile of a moderately steep Rodman
gravelly loam (SW1/4 NW1/4 sec. 33, T. 5 N., R. 17
E.):

A--0 to 4 inches, black (10YR 2/1) gravelly loam;
weak, fine, granular structure; friable;
mildly alkaline; clear, smooth boundary.

B--4 to 8 inches, dark-brown (10YR 3/4) gravelly
sandy loam; weak, medium, subangular blocky
structure; friable; mildly alkaline; clear,
smooth boundary.

C--8 to 72 inches, pale-brown (10YR 6/3) gravel
and thin layers of coarse sand; single grain;
loose; strongly calcareous.

The A horizon is black (10YR 2/1) to very dark
brown (10YR 2/2) and ranges from 3 to 5 inches in
thickness. In some places the B horizon is less
than 2 inches thick, and in others it is absent.
The C horizon ranges from gravelly sand to gravel
that contains many cobblestones and stones.

The Rodman soils occur in small, intricate
patterns with the Casco soils. They are mapped
only in complexes with the Casco soils, and these
complexes are described under the Casco series.

In the Rollin series are very poorly drained
organic soils that consist of the well-decomposed
residue of water-tolerant plants underlain by marl.
These soils occupy old, shallow glacial lakebeds
and bays. The native vegetation was mainly reeds
and sedges.

In a typical profile, the surface layer is black,
mildly alkaline muck about 11 inches thick. Just
beneath the surface layer is a layer of very dark
grayish-brown to very dark brown, mildly alkaline
muck about 19 inches thick. The substratum is
white and light-gray, friable, highly calcareous
marl that contains many small snail shells and
fragments of shells.

The Rollin soils have moderately slow permea-
bility and very high available water capacity.
Ground water is at or near the surface throughout
most of the year. Natural fertility is low.

Typical profile of Rollin muck, deep (SEl/4 NE1/4
sec. 20, T. 6 N., R. 19 E.):

1--0 to 11 inches, black (10YR 2/1) muck; weak,
medium, subangular blocky structure breaking
to weak, medium, granular structure; friable;
contains a few remains of sedges, grasses,
and forbs; mildly alkaline; gradual, wavy
boundary.

2--11 to 30 inches, very dark grayish-brown (10YR
3/2) to very dark brown (10YR 2/2) muck;
weak, coarse, subangular blocky structure;
friable; contains many remains of sedges
and grasses that break down easily when
rubbed between the fingers; mildly alkaline;
abrupt, smooth boundary.

IIC1--30 to 42 inches, white (2.5Y 8/2) marl;
massive; very friable; highly calcareous;
gradual, wavy boundary.

IIC2--42 to 60 inches, light-gray (2.5Y 7/1) marl;
massive; very friable; many small snail
shells and fragments of shells; highly cal-
careous.
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In some places the layers of organic material
contain small snail shells like those in the sub-
stratum. Depth to marl ranges from 12 to 40 inches.

The Rollin soils, like the Houghton, have formed
in organic deposits, but the deposit of organic
material in which they formed is thinner than that
in which the Houghton soils formed. Unlike the
Ogden, Palms, and Adrian soils, which have a sub-
stratum of clayey, loamy, or sandy material, the
Rollin soils have a substratum of marl.

Rollin muck, deep (0 to 2 percent slopes) (Ru).--
This soil has the profile described as representa-
tive of the Rollin series. Marl is at a depth of 24
to 40 inches. Where artificial drainage has been
installed, this soil is susceptible to soil blowing
and subsidence.

Included with this soil in mapping were small
areas of Houghton muck, 0 to 2 percent slopes;
Adrian muck; and Rollin muck, shallow.

Wetness is the major limitation to use of this
deep Rollin soil for crops. Only a small part of
the acreage has been cultivated and is used for
crops. The rest is mainly used as habitat for
wildlife. (Capability unit IVw-7; woodland group
10; wildlife group 6; recreation group 9; shrub and
vine group 3)

Rollin muck, shallow (0 to 2 percent slopes)
(Rv).--This soil has a profile similar to the one
described as representative of the Rollin series,
except that marl is at a depth of only 12 to 24
inches. The marl is so near the surface that some
of it is likely to be mixed with the surface soil
during tillage. Then, the plow layer becomes
extremely calcareous. Where drainage has been
established and this soil is cultivated, soil blow-
ing and subsidence are hazards.

Included with this soil in mapping were small
areas of Rollin muck, deep; Houghton muck, 0 to 2
percent slopes; and Adrian muck.

Wetness is the major limitation to use of this
shallow Rollin soil for crops. Only a small acreage
has been cultivated. The rest is used as wildlife
habitat. (Capability unit Vw-7; woodland group 10;
wildlife group 6; recreation group 9; shrub and
vine group 3)

Rough Broken Land

Rough broken land (Ry) is a steep miscellaneous
land type that is mainly in the northern part of
Milwaukee County. It occupies the banks adjacent
to Lake Michigan, and it also occurs on the side
slopes of deep ravines that are adjacent to these
banks. Soil material occasionally breaks off and
slumps down the sides of the banks, leaving raw soil
exposed. Trees that help to keep this land type
fairly stable grow in places, but the surface is
bare in most places.

This land type is entirely within areas used
for housing developments and related purposes.
Mainly, it is used as a sanctuary for songbirds and
small fur-bearing animals. The areas also have
value because they are at an elevation where a
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panoramic view of Lake Michigan and its shoreline
can be obtained. The present uses are probably the
best ways of utilizing this land type. (Capability
unit VIITs-10; woodland group 11; wildlife group 8;
recreation group 10; shrub and vine group 4)

St. Charles Series

The St. Charles series consists of soils that,
in general, are well drained. These are silty.
soils that have a silty clay loam subsoil underlain
by calcareous, stratified sand and gravel or sandy
loam glacial till. Most of the St. Charles soils
in the survey area are underlain by calcareous,
stratified sand and gravel. Some of these soils
have mottling in the subsoil, indicating that they
are moderately well drained. The St. Charles soils
that have a gravelly substratum generally occur
on broad glacial outwash plains. Those that have
mottling in the subsoil are in small depressions,
on nearly level ridgetops and till plains, and on
the foot slopes of uplands. Most of the areas
have an irregular shape. The native vegetation was
a deciduous forest consisting mainly of oak, hick-
ory, maple, and basswood.

In a typical profile of a St. Charles soil that
has a gravelly substratum, the surface layer is
dark grayish-brown or very dark grayish-brown,
slightly acid silt loam about 8 inches thick. The
subsurface layer is brown, slightly acid silt loam
about 4 inches thick. The subsoil is about 46
inches thick. The upper part of the subsoil is
dark yellowish-brown, medium acid to strongly acid
silt loam that grades to silty clay loam with
increasing depth. The middle part of the subsoil
is dark yellowish-brown, strongly acid silty clay
loam. The lower part is dark-brown, mildly alkaline
gravelly clay loam. A substratum of pale-brown,
loose, slightly calcareous, stratified sand and
gravel underlies the subsoil.

The St. Charles soils are moderately permeable
and have high available water capacity. Natural
fertility is high.

Typical profile of St. Charles silt loam,
gravelly substratum, O to 2 percent slopes (SEl/4
SE1/4 sec. 9, T. 7-N., R. 18 E.):

Ap--0 to 8 inches, dark grayish-brown (10YR 4/2)
to very dark grayish-brown (10YR 3/2) silt
loam, light brownish gray (10YR 6/2) when
dry; weak, fine, granular structure; friable;
slightly acid; abrupt, smooth boundary.

A2--8 to 12 inches, brown (10YR 5/3) silt loam;
weak, thin, platy structure parting to weak,
very fine, granular structure; friable;
slightly acid; clear, wavy boundary.

B1--12 to 15 inches, dark yellowish-brown (10YR 4/4)
silt loam; moderate, fine, subangular blocky
structure; friable; medium acid; clear, wavy
boundary.

B21t--15 to 26 inches, dark yellowish-brown (10YR
4/4) light silty clay loam; moderate, fine,



subangular blocky structure; thin, discontin-
uous clay films; friable; strongly acid;
gradual, wavy boundary.

B22t--26 to 36 inches, dark yellowish-brown (10YR
4/4) silty clay loam; weak, medium, prismatic
structure parting to moderate, fine, subangu-
lar blocky structure; thick, continuous clay
films; firm; strongly acid; gradual, wavy
boundary.

B23t--36 to 45 inches, dark yellowish-brown (10YR
4/4) silty clay loam; weak, medium, prismatic
structure parting to moderate, medium, sub-
angular blocky structure; thick, continuous
clay films; firm; few dark-brown (10YR 3/3)
stains of organic matter; strongly acid;
gradual, wavy boundary.

B31--45 to 49 inches, dark yellowish-brown (10YR
4/4) light silty clay loam; weak, medium,
prismatic structure; thin, discontinuous
clay films; firm; strongly acid; clear, wavy
boundary .

IIB32--49 to 58 inches, dark-brown (10YR 3/3) grav-
elly clay loam; massive; firm; mildly alka-
line; clear, wavy boundary.

IIC--58 to 68 inches, pale-brown (10YR 6/3),
stratified sand and gravel; single grain;
loose; slightly calcareous.

In areas that have not been cultivated, the Al
horizon is very dark brown (10YR 2/2) to dark
grayish brown (10YR 4/2), and it ranges from 3 to
5 inches in thickness. The A2 horizon is generally
brown (10YR 5/3) and ranges from 4 to 8 inches
in thickness. The A horizon and most of the B hori-
zon formed in the mantle of silt, which is 36 to 50
inches thick. In places a thin layer of windblown
sand overlies the mantle of silt, and the surface
layer in those areas is sandy loam. The solum is
commonly 45 to 60 inches thick. Reaction of the
solum ranges from strongly acid to mildly alkaline.

Soils of the St. Charles series that have a
gravelly substratum occur with somewhat poorly
drained Virgil and poorly drained Drummer soils
that have a gravelly substratum. They have a
thicker soluin than the Fox soils.

St. Charles sandy loam, gravelly substratum, 1
to 3 percent slopes (SaA).--This soil lies.east of
the Kettle Moraine in the southwestern part of
Waukesha County. Its profile is similar to the one
described as representative of the St. Charles
series, except that the two uppermost layers are
sandy loam. Runoff is slow, and erosion is not a
hazard or is only a slight hazard.

Included with this soil in mapping were small
areas of St. Charles silt loam, gravelly substra-
tum, 0 to 2 percent slopes, and Fox sandy loam,

0 to 2 percent slopes.

If management is good, cropping can be intensive.
Nearly all of the acreage is used for crops, and
only a small acreage is in pasture or trees. (Ca-
pability unit I-1; woodland group 1; wildlife group
1; recreation group 2; shrub and vine group 1)

St. Charles silt loam, 0 to 2 percent slopes
(8cA).--This soil has a profile that is similar to
the one described as representative of the St.
Charles series, but the lower part of the subsoil
contains yellowish-brown and grayish-brown mottles
and the substratum is loam glacial till. Runoff
is slow. This soil is not eroded or is only
slightly eroded.

Included with this soil in mapping were small
areas of a Mayville silt loam, a Kendall silt loam,
and St. Charles silt loam, 2 to 6 percent slopes.

If management is good, row crops can be grown
intensively. Nearly all of the acreage is used
for crops. (Capability unit I-1; woodland group 1;
wildlife group 1; recreation group 1; shrub and
vine group 1)

St. Charles silt loam, 2 to 6 percent slopes
(ScB) .--This soil is on the foot slopes of uplands
and on the higher concave side slopes of rises on
the till plain. The areas on the foot slopes are
long and narrow, and those on the till plain are
fan shaped or have an irregular shape. Runoff is
medium, and erosion is a slight hazard. The pro-
file is similar to the one described as representa-
tive of the St. Charles series, except that yel--
lowish-brown and grayish-brown mottles are in the
lower part of the subsoil and the substratum is
sandy loam glacial till.

Included with this soil in mapping were small
areas of a Mayville silt loam, a Kendall silt loam,
and St. Charles silt loam, 0 to 2 percent slopes.

Nearly all of the acreage is used for crops.
(Capability unit Ile-1; woodland group 1; wildlife
group 1; recreation group 1; shrub and vine group 1)

St. Charles silt loam, gravelly substratum, 0 to
2 percent slopes (SeA).--This soil is in the north-
western part of Waukesha County. Its profile is
the one described as representative of the St.
Charles series. Runoff is slow, and little or no
erosion has taken place.

Included with this soil in mapping were small
areas of Fox silt loam, 0 to 2 percent slopes, and
a few fairly large areas in which the surface layer
is darker colored than normal for the St. Charles
soils. Also included were areas in which the lower
part of the subsoil is mottled.

If this St. Charles soil is well managed, it
can be cropped intensively. Nearly all of the
acreage is used for crops, but a small acreage is in
pasture or trees. (Capability unit I-1; woodland
group 1; wildlife group 1; recreation group 1;
shrub and vine group 1)

St..Charles silt loam, gravelly substratum, 2 to
6 percent slopes (SeB).--This soil is not eroded
or is only slightly eroded. Runoff is medium, how-
ever, and erosion is a slight hazard.

Included with this soil in mapping were small
areas of Fox silt loam, 2 to 6 percent slopes, and
St. Charles silt loam, gravelly substratum, O to
2 percent slopes.
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Nearly all of the acreage is used for crops.
Only a small acreage is wooded or in pasture.
pability unit Ile-1; woodland group 1; wildlife
group 1; recreation group l; shrub and vine group 1)

(Ca-

Sandy and Gravelly Land

Sandy and gravelly land (Sf) is a miscellaneous
land type that consists of fill areas and of cut
or borrow areas. It is mainly within or near areas
used for housing developments or related purposes.

In the cut or borrow areas, the entire solum of
the soil has been removed by man, and the raw under-
lying material is exposed. These areas differ from
gravel pits in that the side slopes of the adjacent
banks have been graded and sloped so that they blend
with adjacent less disturbed areas that are acces-
sible for building sites or roads.

The fill areas consist of a layer of fill mate-
rial, about 1 to 5 feet thick, that is deposited
over a mineral soil that is generally somewhat
poorly drained to very poorly drained. In some
places the fill material covers a well-drained min-
eral soil, however, and in others it covers an
organic soil.

The material in this land type is mainly a mix-
ture of sand and gravel, and it contains only a
small amount of fine-textured material. In cut
areas the material is generally stratified sand and
‘gravel. In fill areas the material includes some
cinders, boulders, and rubble or other inorganic
trash.

The soil material in this land type has lower
available water capacity and greater bearing
strength than that in Clayey land and Loamy land.
Limitations and hazards that affect engineering
uses are so variable that they can be determined
only by onsite investigation. (Capability unit
VIIIs-10; woodland group 11; wildlife group 8;
recreation group 10; shrub and vine group 4)

Sandy Lake Beaches

Sandy lake beaches (Sfb) is a nearly level mis-
cellaneous land type that extends from the water-
line along the shores of Lake Michigan to the foot
of the steep banks that border the lake. Where
this land type occurs, the sand has been reworked
too frequently by wind and wavy action for plants
to become established.

This land type consists mostly of light-colored
coarse sand, but it contains some gravel in places.
The sand is soft and loose, and it is not suited
to crops.

Sandy lake beaches is used mainly for swimming
beaches and other recreational purposes. It appears
to be better suited to these uses than to utiliza-
tion for other purposes. (Capability unit VIIIs-10;
woodland group 11; wildlife group 8; recreation
group 10; shrub and vine group 4)
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Sawmill Series, Calcareous Variant

Soils of the Sawmill series, calcareous variant,
are similar to the typical Sawmill soils, except
that free carbonates occur higher in their profile.
They consist of dark-colored, silty alluvium, are
poorly drained, and are subject to flooding. These
soils occur in areas adjacent to the major streams.
The native vegetation was water-tolerant grasses
and sedges. ' )

In a typical profile, the surface layer is black,
mildly alkaline silt loam about 9 inches thick.

The subsurface layer is black, moderately alkaline
silty clay loam, also about 9 inches thick. The
subsurface layer is underlain by several layers of
silty clay loam that differ slightly in color or in
other ways. The uppermost layer of the soil beneath
the subsurface layer is black, moderately alkaline
and slightly calcareous silty clay loam. The mid-
dle layers are black to very dark gray, moderately
alkaline and slightly calcareous silty clay loam.
The lowest layer is dark-gray, moderately alkaline
and highly calcareous silty clay loam that extends
to a. depth of about 60 inches.

Soils of the Sawmill series, calcareous variant,
have moderately slow permeability and very high
available water capacity. Ground water is at or
near the surface throughout most of the year. Nat-
ural fertility is high.

Typical profile of Sawmill silt loam, calcareous
variant (0 to 2 percent slopes) (SE1l/4 SW1/4 sec.
20, T. 6 N., R. 19 E.):

Ap--0 to 9 inches, black (N 2/0) heavy silt loam;
weak, medium, subangular blocky structure
parting to moderate, medium, granular struc-
ture; friable; mildly alkaline; abrupt,
smooth boundary.

Al1--9 to 18 inches, black (N 2/0) silty clay
loam; weak, medium, subangular blocky struc-
ture parting to moderate, medium, granular
structure; friable; moderately alkaline;
gradual, wavy boundary.

Al2--18 to 24 inches, black (N 2/0) heavy silty
clay loam; weak, coarse, prismatic structure
parting to moderate, fine, subangular blocky
structure; slightly plastic; few, thin,
discontinuous clay films; moderately alkaline
and slightly calcareous; gradual, wavy bound-
ary.

Al3g--24 to 32 inches, black (2.5Y 2/1) to very
dark gray (2.5Y 3/1) silty clay loam; weak,
coarse, prismatic structure parting to mod-
erate, medium, Subangular blocky structure;
few, thin, discontinuous clay films; slightly
plastic; moderately alkaline and slightly
calcareous; gradual, wavy boundary.

Al4g--32 to 45 inches, very dark gray (5Y 3/1) grit-
ty silty clay loam; many, fine, distinct,
dark-brown (7.5YR 4/4) and prominent,
strong-brown (7.5YR 5/6) mottles; weak, medi-
um, subangular blocky structure; slightly
plastic; moderately alkaline and slightly
calcareous; clear, wavy boundary.



Al5g--45 to 60 inches, dark-gray (5Y 4/1) silty clay
loam; few, fine, distinct, dark-brown (7.5YR
4/4) mottles; massive; slightly plastic; mod-
erately alkaline and highly calcareous.

Thickness of the individual horizons in the pro-
file ranges from only a few inches to 18 inches. 1In
general, the texture ranges from heavy silt loam to
heavy silty clay loam, but the profiles contains
thin lenses of loam and sandy loam in places. In
some areas a buried soil is at a depth of 40 to 60
inches. Reaction throughout the profile ranges from
neutral to moderately alkaline.

Soils of the Sawmill series, calcareous variant,
commonly occur with areas of Alluvial land. They
are finer textured throughout than is Alluvial land.

Sawmill silt loam, calcareous variant (0 to 2
percent slopes) (Sg).--This soil is frequently
flooded in spring and during periods of heavy rain-
fall. Providing adequate drainage and protection
from flooding is generally difficult.

Included with this soil in mapping were small
areas of Montgomery silty clay loam and Wet alluvial
land.

Wetness and the hazard of flooding are the major
limitations to use of this Sawmill soil for crops.
Even though corn is grown on a small acreage in some
years, this soil is often too wet for the crop to be
harvested in fall. Most of the acreage is used for
pasture or for wildlife habitat. (Capability unit
Vw-14; woodland group 9; wildlife group 5; recrea-
tion group 7; shrub and vine group 3)

Saylesville Series

The Saylesville series consists of well drained
or moderately well drained, silty soils that have a
clay subsoil underlain by stratified, silty and
clayey lacustrine deposits. These soils are on
river benches and in old glacial lake basins. The
native vegetation was a deciduous forest consisting
mainly of oak and maple.

In a typical profile, the surface layer is dark
grayish-brown silt loam that is neutral in reaction
and is about 8 inches thick. The subsoil is about
23 inches thick. It is dark yellowish-brown,
slightly acid silty clay loam in the upper part;
dark yellowish-brown, slightly acid clay to silty
clay in the middle part; and dark yellowish-brown,
slightly calcareous silty clay in the lower part.
The substratum is brown, firm, strongly calcareous,
laminated silty clay and silty clay loam that con-
tain streaks of soft lime.

The Saylesville soils are slowly permeable and
have high available water capacity. 1In some places
ground water is less than 5 feet below the surface
during wet periods. In other places ground water
is seldom less than 5 feet below the surface.
Natural fertility is high,

Typical profile of Saylesville silt loam, 2 to 6
percent slopes (NE1/4 SW1/4 sec. 34, T. S N., R. 20
E.):

410-849 O - 71 - 5

Ap--0 to 8 inches, dark grayish-brown (10YR 4/2)
silt loam; weak, medium, granular structure;
friable; neutral; abrupt, smooth boundary.

Bl--8 to 14 inches, dark yellowish-brown (10YR 4/4)
silty clay loam; moderate, medium, subangular
blocky structure; firm; slightly acid; clear,
wavy boundary.

B2t--14 to 26 inches, dark yellowish-brown (10YR
4/4) clay; strong, medium, angular blocky
structure; continuous clay films; firm;
slightly acid; clear, wavy boundary.

B3--26 to 31 inches, dark yellowish-brown (1OYR 4/4)
silty clay; weak, medium, prismatic Sstructure
parting to moderate, medium, angular blocky
structure; discontinuous clay films; firm;
slightly calcareous; clear,, wavy boundary.

C--31 to 60 inches, brown (10YR 5/3), laminated
silty clay ‘and silty clay loam; massive;
firm; -fine streaks of soft, segregated lime;
strongly calcareous.

In areas that have not been cultivated, the Al
horizon is generally very dark grayish brown (1OYR
3/2) to very dark brown (10YR 2/2) and ranges from
3 to 4 inches in thickness. The A2 horizon in un-
cultivated areas is commonly 3 to 6 inches thick
and is brown (10YR 5/3). Texture of the B2t horizon
is silty clay to clay, and the hue is 7.5YR in some
places. 1In places the C horizon contains lenses of
silt and very fine sand. The C horizon has a hue of
7.5YR in some areas.

The Saylesville soils occur with somewhat poorly
drained Martinton and poorly drained Montgomery
soils. They have slightly finer textured upper
horizons than the Hebron soils, and they are finer
textured throughout than the Grays soils.

Saylesville silt loam, 0 to 2 percent slopes
(ShA) .--This soil dries out slowly in spring and
after periods of heavy rainfall. Runoff is slow,
and little or no erosion has taken place.

Included with this soil in mapping were small
areas of a Martinton silt loam that has slopes of
0 to 2 percent, and a Hebron silt loam that has
slopes of 0 to 2 percent.

This Saylesville soil is used mostly for the
crops commonly grown in the survey area. A small
acreage is used as woodland. (Capability unit
I1s-7; woodland group 2; wildlife group 2; recrea-
tion group 3; shrub and vine group 1)

Saylesville silt loam, 2 to 6 percent slopes
(ShB) .--This soil generally remains wet for several
days longer in spring and after periods of heavy
rainfall than do some well-drained soils. Runoff is
medium, and erosion is a slight hazard. The profile
is the one described as representative of the
Saylesville series.

Included with this soil in mapping were small
areas of a Martinton silt loam that has slopes of
2 to 6 percent, and a Hebron silt loam that has
slopes of 2 to 6 percent. Also included were a few
moderately eroded areas.
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Most of the acreage is used for the crops common-
ly grown in the survey area. The rest is in trees
or pasture. (Capability unit ITe-6; woodland group
2; wildlife group 2; recreation group 3; shrub and
vine group 1)

Saylesville silt loam, 2 to 6 percent slopes,
eroded (ShB2) .--This soil generally remains wet for
several days longer in spring and after periods of
heavy rainfall than do some well-drained soils. It
has lost part of its original surface layer through
moderate erosion. The present surface layer con-
sists partly of dark yellowish-brown material from
the subsoil that was mixed with the remaining origi-
nal surface soil during tillage. The rate of infil-
tration is slightly lower than that of the soil for
which a profile is described as representative of
the Saylesville series. Good tilth is difficult to
maintain, and germination of seeds is likely to be
poor. Runoff is medium. Further erosion is a
slight hazard.
~ Included with this soil in mapping were small
areas of a Martinton silt loam that has slopes of 2
to 6 percent, and a few areas that are not eroded or
are only slightly eroded.

This Saylesville soil is used mainly for the
crops commonly grown in the survey area. (Capabil-
ity unit Ile-6; woodland group 2; wildlife group 2;
recreation group 3; shrub and vine group 1)

Saylesville silt loam, 6 to 12 percent slopes,
eroded (ShC2).--This soil has lost part of its orig-
inal surface layer through moderate erosion. The
present plow layer consists partly of dark yellow-
jsh-brown material from the subsoil that was mixed
with the remaining original surface soil during
tillage. Runoff is medium, and further erosion is a
moderate hazard. The rate of infiltration is
slightly lower than that of the soil for which a
profile is described as representative of the
Saylesville series. Good tilth is difficult to
maintain, and germination of seeds is likely to be
poor. ‘

Included with this soil in mapping were some
small severely eroded areas. Also included were
fairly large areas that have not been cultivated and
that are not eroded or are only slightly eroded.

This Saylesville soil is used mainly for the
crops commonly grown in the survey area. (Capabil-
ity unit Ille-6; woodland group 2; wildlife group 2;
recreation group 3; shrub and vine group 1)}

Sebewa Series

In the Sebewa series are poorly drained silt loam
soils that have a loamy subsoil underlain by cal-
careous sand and gravel outwash. These soils occupy
areas in low depressions and river basins, and on
flats of glacial outwash plains. The native vegeta-
tion was mainly elm, oak, soft maple, and water-
tolerant grasses.

In a typical profile, the surface layer is very
dark brown to very dark grayish-brown, mildly
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alkaline silt loam about 12 inches thick. The sub-
surface layer is very dark gray or dark gray, mildly
alkaline, mottled silt loam about 2 inches thick.
The subsoil is about 18 inches thick. The upper
part of the subsoil is dark grayish-brown, mildly
alkaline, mottled silt loam. The middle part is
gray, mildly alkaline, mottled clay loam. The lower
part is yellowish-brown, slightly calcareous gravel-
ly loam. A substratum of grayish-brown, loose,
stratified, strongly calcareous sand and gravel
underlies the subsoil.

The Sebewa soils are moderately permeable and
have moderate available water capacity. Ground
water is at or near the surface throughout most of
the year. Natural fertility is moderate.

Typical profile of Sebewa silt loam (0 to 2 per-
cent slopes) (SW1/4 NW1/4 sec. 20, T. 6 N., R.

21 E.):

Ap--0 to 7 inches, very dark brown (10YR 2/2) silt
loam; weak, fine, subangular blocky struc-
ture; friable; mildly alkaline; abrupt,
smooth boundary.

Al--7 to 12 inches, very dark brown (10YR 2/2) to
very dark grayish-brown (10YR 3/2) silt loam;
weak, medium, subangular blocky structure;
friable; mildly alkaline; clear, wavy bound-
ary.

A3g--12 to 14 inches, very dark gray (2.5Y 3/1) to
dark gray (2.5Y 4/1) silt loam; common, medi-
um, distinct, brown (10YR 4/3) mottles; weak,
medium, subangular blocky structure; friable;
mildly alkaline; clear, wavy boundary.

Blg--14 to 18 inches, dark grayish-brown (2.5Y 4/2)
heavy silt loam; many, medium, distinct, dark
yellowish-brown (10YR 4/4) mottles; weak,
coarse, prismatic structure parting to weak,
medium, subangular blocky structure; firm;
mildly alkaline; clear, wavy boundary.

I1IB2g--18 to 26 inches, gray (5Y 5/1) clay loam;
many, medium, prominent, dark-brown (7.5YR
4/4) mottles; weak, coarse, prismatic struc-
ture parting to moderate, medium, subangular
blocky structure; thin, discontinuous clay
films; firm; few pebbles and lime nodules;
mildly alkaline; clear, wavy boundary.

I1IB3--26 to 32 inches, yellowish-brown (10YR 5/4)
gravelly loam; weak, medium, subangular
blocky structure; friable; many pebbles and
lime nodules; slightly calcareous; clear,
wavy boundary.

1I1C--32 to 60 inches, grayish-brown (10YR 5/2),
stratified sand and gravel; single grain;
loose; strongly calcareous.

In areas that have not been cultivated, the color
of the Al horizon ranges from black (10YR 2/1) to
very dark brown (10YR 2/2), and the thickness of
that horizon ranges from 10 to 15 inches. Texture
of the IIB2g horizon ranges from gritty silty clay
loam' to sandy clay loam. In some places the IIC
horizon is mostly gravel, and in others it is mostly
sand. In some areas that have not been cultivated,
the solum is medium acid, but the reaction ranges



to mildly alkaline in areas that have been inten-
sively cultivated. Thickness of the solum ranges
from 20 to 40 inches.

The Sebewa soils occur with well-drained Fox and
Warsaw soils and with somewhat poorly drained
Matherton and Kane soils. They have a thicker solum
than the Mussey soils, and they have a finer tex-
tured solum than the Gilford soils.

Sebewa silt loam (0 to 2 percent slopes) (Sm).--
This is the only soil of the Sebewa series mapped in
the survey area. It is subject to flooding or
ponding in spring and during periods of heavy rain-
fall. Runoff is very slow, and erosion is not a
hazard or is only a slight hazard.

Included with this soil in mapping were small
areas where the surface layer is loam. Also in-
cluded were small areas of a Mussey soil having a
silt loam surface layer; Drummer silt loam, gravelly
substratum; and a Matherton silt loam having slopes
of 0 to 2 percent.

Wetness is the major limitation to use of this
Sebewa soil for crops. Much of the acreage is used
for pasture, as woodland, or as habitat for wild-
life. An acreage of considerable size is used to
grow corn, however, and part of the acreage is used
to grow other crops. (Capability unit IIw-5; wood-
land group 7; wildlife group 5; recreation group 7;
shrub and vine group 3)

Theresa Series

The Theresa series consists of well-drained silt
loam soils that have a subsoil of silty clay loam
over clay loam and are underlain by calcareous loam
glacial till. These soils occur in Waukesha County
on the convex side slopes of uplands underlain by
glacial till. The areas are long and narrow, and
they generally extend in a northeast-southwest
direction. The native vegetation was a deciduous
forest consisting mainly of maple and basswood.

In a typical profile, the surface layer is dark
grayish-brown silt loam that is neutral in reaction
and is about 8 inches thick. The subsurface layer
is brown silt loam that is also neutral in reaction
and is about 2 inches thick. The subsoil is about
18 inches thick. The upper part of the subsoil is
dark-brown silt loam that is neutral in reaction.
The middle part is dark yellowish-brown silty clay
loam that is slightly acid. The lower part is dark-
brown clay loam that contains pebbles and is neutral
and moderately alkaline and is slightly calcareous
at a depth of about 24 inches. A substratum of
yellowish-brown, friable loam glacial till that is
highly calcareous underlies the subsoil.

The Theresa soils are moderately permeable and
have high available water capacity. Natural fertil-
ity is moderate.

Typical profile of Theresa silt loam, 2 to 6
percent slopes (SW1/4 NW1/4 sec. 34, T. 8 N., R.

19 E.):

Ap--0 to 8 inches, dark grayish-brown (10YR 4/2)
silt loam; moderate, fine, granular struc-
ture; friable; neutral; abrupt, smooth
boundary.

A2--8 to 10 inches, brown (10YR 5/3) silt loam;
moderate, medium, platy structure; friable;
neutral; clear, wavy boundary.

Bl--10 to 14 inches, dark-brown (10YR 4/3) heavy
silt loam; moderate, medium and fine, sub-
angular blocky structure; friable; light-gray
(10YR 7/2), bleached silt coatings on the
surfaces of some peds; neutral; clear, wavy
boundary. .

B21t--14 to 17 inches, dark yellowish-brown (10YR
4/4) silty clay loam; moderate, fine, sub-
angular blocky structure; discontinuous clay
films; firm; slightly acid; clear, wavy
boundary.

1IB22t--17 to 24 inches, dark-brown (7.5YR 4/4)
heavy clay loam; strong, fine, angular
blocky structure; thick, continuous clay
films; very firm; few dark-brown (7.5YR 3/2)
stains of organic matter; few small pebbles;
neutral; gradual, wavy boundary.

IIB3--24 to 28 inches, dark-brown (7.5YR 4/4) heavy
clay loam; moderate, fine, subangular blocky
structure; firm; many pebbles of dolomite;
moderately alkaline and slightly calcareous;
clear, wavy boundary.

1IC--28 to 60 inches, yellowish-brown (10YR 5/4)
loam; massive; friable; many pebbles and
cobblestones of dolomite; highly calcareous.

In areas that have not been cultivated, the Al
horizon is generally 3 to 6 inches thick and the A2
horizon is 3 to 5 inches thick. Texture of the IIC
horizon is typically loam, but it ranges to gravelly
sandy loam in places. Thickness of the mantle of
silt ranges from 12 to 20 inches, and thickness of
the solum ranges from 24 to 32 inches.

The Theresa, Hochheim, and Dodge soils have all
formed in similar material, but the mantle of silt
in which the upper part of the Theresa solum formed
is thicker than that in which the upper part of the
Hochheim solum formed and thinner than that in which
the upper part of the Dodge solum formed.

Theresa silt loam, 0 to 2 percent slopes (ThA).--
This soil is not eroded or is only slightly eroded.
Runoff is slow.

Included with this soil during mapping were small
areas of Dodge silt loam, 0 to 2 percent slopes;
Mayville silt loam, 0 to 2 percent slopes; and
Theresa silt loam, 2 to 6 percent slopes. Also
included were small areas. of a Hochheim soil that
has a silt loam surface layer and slopes of 2 to 6
percent.

If management is good, cropping can be intensive.
Nearly all of the acreage is used for crops. Only a
small acreage remains in trees or is used for pas-
ture. (Capability unit I-1; woodland group 1; wild-
life group 1; recreation group 2; shrub and vine
group 1)
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Theresa silt loam, 2 to 6 percent slopes (ThB).--
This soil has the profile described as representa-
tive of the Theresa series. . In most places its
slopes are nearer to 2 percent than to 6 percent,
and they are generally concave. Little or no ero-
sion has taken place. Runoff is medium, however,
and there is a slight risk of erosion.

Included with this soil in mapping were small
areas of Theresa silt loam, 0 to 2 percent slopes;
Dodge silt loam, 2 to 6 percent slopes; and Mayville
silt loam, 2 to 6 percent slopes. Also included
were a few small areas in which slopes are steeper
than 6 percent, and some moderately eroded areas.

Most of the acreage is used for the crops com-
monly grown in the survey area. A small acreage is
in trees or pasture. (Capability unit ITe-1; wood-
land group 1; wildlife group 1; recreation group 2;
shrub and vine group 1)

Theresa silt loam, 2 to 6 percent slopes, eroded
(ThB2).--This soil has lost part of the original
surface layer through moderate erosion, and the
present surface layer consists partly of dark-brown
material from the subsoil that is mixed with the
remaining original surface soil. Runoff is medium,
and further erosion is a slight hazard. This soil
absorbs water at a slightly slower rate than a sim-
ilar soil that is not eroded or is only slightly
eroded. The slopes are generally nearer to 6 per-

cent than to 2 percent, and most of them are convex.

Included with this soil in mapping were small
areas of a moderately eroded Hochheim soil that has
a surface layer of silt loam and slopes of 2 to 6
percent. Also included were small areas of Mayville
silt loam, 2 to 6 percent slopes; areas that are not
eroded or are only slightly eroded; and a few small
areas in which slopes are steeper than 6 percent.

Nearly all of the acreage is used for the crops
commonly grown in the survey area. Only a small
acreage is in pasture or in pastured woodlots.
(Capability unit ITe-1; woodland group 1; wildlife
group 1; recreation group 2; shrub and vine group 1)

Theresa silt loam, 6 to 12 percent slopes, eroded

(ThC2).--The present surface layer of this soil has
some dark-brown material from the subsoil mixed with
the remaining original surface soil. Runoff is
medium, and further erosion is a moderate hazard.
This soil absorbs water at a slightly slower rate
than a similar soil that is not eroded or is only
slightly eroded.

Included with this soil in mapping were small
areas of a moderately eroded Hochheim soil that has
a surface layer of silt loam and slopes of 6 to 12
percent, and a few fairly large areas that are not
eroded or are only slightly eroded.

This Theresa soil is used mostly for the crops
commonly grown in the survey area. A small acreage
is in pasture or is used as woodland. (Capability
unit IIle-1; woodland group 1; wildlife group 1;
recreation group 2; shrub and vine group 1)
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Virgil Series

The Virgil series consists of somewhat poorly
drained -soils that occupy long, narrow areas in
drainageways, in slight depressions, and near the
bases of slopes on outwash plains. These are silt
loam.soils that have a silty clay loam subsoil
underlain by calcareous sandy loam glacial till. In
this survey area, the material underlying these
soils is generally stratified, calcareous sand and
gravel. The native vegetation was a deciduous
forest consisting mainly of oak, maple, hickory, and
elm. :
In a typical profile, the surface layer is dark
grayish-brown or dark grayish-brown silt loam that
is neutral in reaction and is about 9 inches thick.
The subsurface layer is grayish-brown silt loam that
is also neutral in reaction and is about 4 inches
thick. The subsoil is about 36 inches thick. The
upper part of the subsoil is dark-brown, mottled
silty clay loam that is neutral or slightly acid in
reaction. The middle part is grayish-brown, mottled
silty clay loam that is neutral in reaction. The
lower part is dark-brown, mottled sandy loam that is
moderately alkaline and slightly calcareous. Brown,
loose, mottled, stratified sand and gravel make up
the substratum.

The Virgil soils are moderately permeable and
have moderately high available water capacity.
Natural fertility is high.

Typical profile of Virgil silt loam, gravelly
substratum, 0 to 3 percent slopes (NW1/4 NE1/4 sec.
10, T. 8 N., R. 17 E.):

Ap--0 to 7 inches, very dark grayish-brown (10YR
3/2) to dark grayish-brown (10YR 4/2) silt
loam, light brownish gray (10YR 6/2) when
dry; moderate, fine, granular structure;
friable; neutral; abrupt, smooth boundary.

Al--7 to 9 inches, dark grayish-brown (10YR 4/2)
silt loam; weak, thick, platy structure
parting to moderate, fine, granular struc-
ture; friable; neutral; clear, wavy boundary.

A2--9 to 13 inches, grayish-brown (10YR 5/2) silt
loam; weak, thick, platy structure parting to
moderate, fine, granular structure; friable;
neutral; clear, wavy boundary.

Bl1--13 to 21 inches, dark-brown (10YR 4/3) silty
clay loam; few, fine, distinct, yellowish-
brown (10YR 5/4 and 5/6) and light brownish-
gray (10YR 6/2) mottles; moderate, fine, sub-
angular blocky structure; friable; neutral;
gradual, wavy boundary.

B21t--21 to 29 inches, dark-brown (10YR 4/3) heavy
silty clay loam; common, fine, prominent,
yellowish-brown (10YR 5/8) and faint, light
brownish-gray (10YR 6/2) mottles; weak, medi-
um, prismatic structure parting to moderate,
medium, subangular blocky structure; thick,
continuous clay films; firm; slightly acid;
gradual, wavy boundary.



B22t--29 to 44 inches, grayish-brown (10YR 5/2)
silty clay loam; many, medium, prominent,
yellowish-brown (10YR 5/6 and 5/8) mottles;
weak, medium, prismatic structure parting to
moderate, medium, subangular blocky structure;
thick;” continuous clay films; firm; neutral;
gradual, wavy boundary

IIB3--44 to 49 inches, dark-brown (10YR 3/3) sandy
loam; many, coarse, prominent, yellowish-brown
(10YR 5/6 and 5/8) mottles; weak, coarse, sub-
angular blocky structure; friable; moderately
alkaline and slightly calcareous; clear, wavy
boundary.

IIC--49 to 72 inches, brown (10YR 5/3), stratified
sand and gravel; common, medium, distinct,
yellowish-brown (10YR 5/6 and 5/8) mottles;
single grain; loose; strongly calcareous.

In areas that have not been cultivated, the Al
horizon is very dark brown (10YR 2/2) to dark gray-
ish brown (10YR 4/2) and ranges from 4 to 9 inches
in thickness. The A2 horizon is grayish brown
(10YR 5/2) to brown (10YR 5/3) and ranges from 3 to
6 inches in thickness. The A horizon and most of
the B horizon has formed in the mantle of silt that
is 36 to 50 inches thick. Thickness of the solum
ranges from 45 to 60 inches. In some areas that
have not been cultivated, reaction throughout the
solum is strongly acid, but the reaction ranges to
moderately alkaline in areas that have been inten-
sively limed and cultivated.

The Virgil soils occur with well-drained St.
Charles and poorly drained Drummer soils. They have
a thicker solum than the Matherton soils.

Virgil silt loam, gravelly substratum, 0 to 3
percent slopes (VsA).--This is the only soil of the
Virgil series mapped in the survey area. It is sub-
ject to ponding in spring and during periods of
heavy rainfall. Runoff is slow, and little or no
erosion has taken place.

Included with this soil in mapping were small
areas of St. Charles silt loam, 0 to 2 percent
slopes; Drummer silt loam; and a Matherton silt loam
having slopes of 0 to 2 percent.

Wetness is the major limitation to use of this
Virgil soil for crops. If adequate drainage is
established and maintained, however, this soil is
suited to the crops commonly grown in the survey
area. Most of the acreage is used for crops, but a
small acreage is in trees or pasture. (Capability
unit IIw-2; woodland group 7; wildlife group 5; rec-
Teation group 6; shrub and vine group 3)

Wallkill Series

In the Wallkill series are poorly drained silt
loam soils that have formed in silty alluvium that
was deposited over an organic soil. These soils
generally occupy long, narrow areas along the edges
of old, shallow glacial lakebeds.

In a typical profile, the surface layer is dark
yellowish-brown silt loam about 2 inches thick.
The subsurface layer is brown silt loam about 5
inches thick. Next is a layer of very dark grayish-
brown, mottled silt loam that is about 8 inches
thick. This is underlain by a layer of very dark
gray to very dark brown, mottled silt loam that is
about. 20 inches thick. The bottom layer is black
muck, which extends to a depth of about 50 inches
and is a buried organic soil. The entire profile
is neutral in reaction.

The Wallkill soils are moderately permeable and
have very high available water capacity. Ground
water is at or near the surface throughout most of
the year. Natural fertility is high.

Typical profile of Wallkill silt loam (0 to 3
percent slopes) (SE1/4 SW1/4 sec. 20, T. 7 N., R,
20 E.):

All--0 to 2 inches, dark yellowish-brown (10YR 3/4)
silt loam; weak, medium, granular structure;
friable; neutral; abrupt, wavy boundary.

Al2--2 to 7 inches, brown (10YR 5/3) silt loam;
weakly stratified; friable; neutral; abrupt,
smooth boundary.

Al3--7 to 15 inches, very dark grayish-brown (10YR
3/2) silt loam; few, fine, distinct, dark
yellowish-brown (10YR 4/4) and prominent,
yellowish-brown (10YR 5/6) mottles; weakly
stratified; friable; neutral; gradual, wavy
boundary.

Al4--15 to 35 inches, very dark gray (10YR 3/1) to
very dark brown (10YR 2/2) silt loam; common,
medium, distinct, dark reddish-brown (5YR.
3/4) mottles; weakly stratified; friable;
neutral; abrupt, wavy boundary.

ITIb--35 to 60 inches, black (N 2/0) muck; weak,
subangular blocky structure; friable; neu-
tral; abrupt, wavy boundary.

Thickness of the silty alluvium ranges from 20 to
40 inches. The color of each A horizon ranges from
dark yellowish brown (10YR 4/4) or brown (10YR 5/3)
to very dark gray (10YR 3/1). Thickness of the
buried organic soil ranges from 15 inches to several
feet. The organic soil is underlain by sandy, loamy
or clayey soil.

Wallkill silt loam (0 to 3 percent slopes)
(Wa).--This is the only soil of the Wallkill series
mapped in the survey area. It is a wet soil and is
subject to overflow.

Included with this soil in mapping were small
areas of Houghton muck, 0 to 2 percent slopes, and
a Pistakee silt loam that has slopes of 0 to 3 per-
cent.

Wetness 1is the major limitation to use of this
Wallkill soil for crops. Corn is grown on most of
the acreage, but a small acreage is wooded or is
used as wildlife habitat. This soil can be cropped
intensively if it is well managed and is protected
from overflow. Good management should include
maintenance of an adequate supply of plant nutrients,
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providing regular additions of organic matter, and

keeping this soil in good tilth. (Capability unit

I1Tw-13; woodland group 9; wildlife group 5; recrea-
tion group 8; shrub and vine group 3)

Warsaw Series

The Warsaw series consists of well-drained, loamy
soils that are underlain by calcareous sand and
gravel outwash. These soils lie on glacial outwash
plains. The native vegetation was mainly prairie
grasses and a few scattered oaks.

In a typical profile the upper part of the sur-
face layer is black, slightly acid loam about 8
inches thick. The lower part of the surface layer
is very dark brown, slightly acid loam about 4 inch-
es thick. The subsoil is about 20 inches thick. It
is dark-brown, medium acid loam in the upper part,
and dark-brown, medium acid gritty silty clay loam
in the middle part. The lower part is dark yellow-
ish-brown, slightly acid sandy clay loam and dark
yellowish-brown, mildly alkaline sandy loam. The
substratum is pale-brown, slightly calcareous,
stratified sand and gravel.

The Warsaw soils are moderately permeable, have
moderate available water capacity, and have moderate
natural fertility.

Typical profile of Warsaw loam, 0 to 2 percent
slopes (NW1/4 SW1/4 sec. 10, T. 6 N., R. 19 E.}:

Ap--0 to 8 inches, black (10YR 2/1) loam; weak,
fine, granular structure; friable; slightly
acid; abrupt, smooth boundary.

Al--8 to 12 inches, very dark brown (10YR 2/2) loam;
weak, medium, granular structure; friable;
slightly acid; clear, wavy boundary.

B1--12 to 17 inches, dark-brown (10YR 4/3) heavy
loam; moderate, medium, subangular blocky
structure; friable; medium acid; clear, wavy
boundary.

B21t--17 to 23 inches, dark-brown (10YR 4/3) gritty
silty clay loam; moderate, medium, subangular
blocky structure; continuous clay films; firm;
medium acid; gradual, wavy boundary.

B22t--23 to 29 inches, dark yellowish-brown (10YR
3/4) sandy clay loam; moderate, medium, sub-
angular blocky structure; discontinuous clay
films; friable; few pebbles of dolomite;
slightly acid; gradual, wavy boundary.

B3--29 to 32 inches, dark yellowish-brown (10YR 3/4
to 4/4) sandy loam; weak, medium, subangular
blocky structure; very friable; few pebbles of
dolomite; mildly alkaline; clear, wavy
boundary .

11C--32 to 96 inches, pale-brown (10YR 6/3), strati-
fied sand and gravel; single grain; loose;
slightly calcareous.

Thickness of the solum ranges from 20 to 40 inch-
es. Where the surface layer is loam, these soils
generally have a B2lt horizon of silty clay loam or
clay loam. Where the surface layer is sandy loam,
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the B21t horizon commonly is sandy clay loam. The
JIC horizon is generally stratified sand and gravel,
but it is mostly sand in some places and mostly
gravel in others.

The Warsaw soils occur with somewhat poorly
drained Kane and poorly drained Sebewa soils. They
have a darker, thicker A horizon than the Fox soils,
and a thicker solum than the Lorenzo soils.,

Warsaw sandy loam, 2 to 6 percent slopes (WdB).--
This soil is more droughty than the one for which
a profile is described as representative of the
Warsaw series, and it is susceptible to soil blow-
ing. Runoff is medium, and erosion is a slight
hazard.

Included with this soil in mapping were small
areas of Fox sandy loam, 0 to 2 percent slopes.

Nearly all of the acreage is used for the crops
commonly grown in the survey area. A small acreage
is in pasture. (Capability unit IIIs-4; woodland
group 12; wildlife group 4; recreation group 2;
shrub and vine group 2)

Warsaw loam, 0 to 2 percent slopes {(WeA).--This
soil occurs in large areas. It is not eroded or is
only slightly eroded, but it is slightly droughty
for the commonly grown crops. The profile is the
one described as representative of the Warsaw se-
ries.

Included with this soil in mapping were small
areas of a Kane silt loam and of Fox loam, 0 to 2
percent slopes. Also included were small areas in
which the surface layer is sandy loam, and fairly
large areas in which the surface layer is silt loam.

This Warsaw soil can be cropped intensively if it
is well managed, and if practices are used that con-
serve moisture. Proper management should include
practices that will keep this soil in good tilth,
maintain a good supply of plant nutrients, and pro-
vide for regular additions of organic matter. Near-
ly all of the acreage is used for the crops commonly
grown in the survey area. (Capability unit IIs-1;
woodland group 12; wildlife group 4; recreation
group 2; shrub and vine group 1)

Warsaw loam, 2 to 6 percent slopes (WeB).--This
soil is slightly susceptible to erosion, and it is
also slightly droughty. Runoff is medium.

Included with this soil in mapping were small
areas in which the surface layer is silt loam; small
areas of Fox loam, 2 to 6 percent slopes; and a few
moderately eroded areas.

This Warsaw soil can be cropped intensively if
practices are used that keep it in good tilth, con-
serve moisture, maintain a good supply of plant
nutrients, and provide for regular additions of
organic matter. Nearly all of the acreage is used
for the commonly grown crops. (Capability unit
IIe-2; woodland group 12; wildlife group 4; recrea-
tion group 2; shrub and vine group 1)

Warsaw loam, 6 to 12 percent slopes, eroded
(WeC2) .--Erosion has removed part of the original
surface layer of this soil, and the present plow




layer contains some of the brownish subsoil. Runoff
is medium, and further erosion is a moderate hazard.
This soil is slightly droughty.

Included with this soil in mapping were small
areas of Fox sandy loam, 6 to 12 percent slopes,
eroded, and a few areas where little or no erosion
has taken place.

Nearly all of the acreage of this Warsaw soil is
used for the crops commonly grown in the survey
area. (Capability unit IIIe-2; woodland group 12;
wildlife group 4; recreation group 2; shrub and vine
group 1)

Warsaw silt loam, O to 2 percent slopes (WhA).--
This soil is slightly droughty. Included with it in
mapping were small areas of a soil that has mottling
below a depth of 30 inches in the subsoil. Also
included were small areas of a Fox silt loam and of
a Kane silt loam.

Except for the slight droughtiness, this Warsaw
soil is suited to all the crops commonly grown in
the survey area. Nearly all of the acreage is used
for crops. (Capability unit IIs-1; woodland group
12; wildlife group 4; recreation group 2; shrub and
vine group 1)

Wasepi Series

In the Wasepi series are somewhat poorly drained
sandy loam soils that have sandy clay loam in the
subsoil and are underlain by sandy glacial outwash.
These soils are in the western part of Waukesha
County. The native vegetation was water-tolerant
grasses and a few scattered elms and oak trees.

In a typical profile, the surface layer is black,
mildly alkaline mucky sandy loam about 6 inches
thick. The subsurface layer is very dark grayish-
brown, slightly acid sandy loam about 3 inches
thick. The subsoil is about 20 inches thick.
upper part of the subsoil is brown, medium acid
loamy sand; the middle part is brown, medium acid
sandy clay loam; and the lower part is brown,
slightly acid loamy fine sand. -The substratum is
pale-brown, loose, slightly calcareous fine sand.
Both the subsoil and the substratum contain mottles.

The Wasepi soils have moderately rapid permeabil-
ity and low available water capacity. Ground water
is less than 3 feet below the surface in wet peri-
ods. Natural fertility is low.

Typical profile of Wasepi sandy loam, 1 to 3 per-
cent slopes (SE1/4 SE1/4 sec. 20, T. 6 N., R. 17
E.):

The

Al--0 to 6 inches, black (10YR 2/1) mucky sandy
loam; weak, medium, subangular blocky struc-
ture parting to moderate, medium, granular
structure; friable; mildly alkaline; clear,
wavy boundary.

A3--6 to 9 inches, very dark grayish-brown (10YR
3/2) sandy loam; weak, medium, prismatic
structure parting to weak, fine, subangular
blocky structure; friable; slightly acid;
clear, wavy boundary.

B1--9 to 18 inches, brown (10YR 5/3) loamy sand;
many, medium, faint mottles of grayish brown
(10YR 5/2) and prominent mottles of yellow-
ish red (5YR 5/6 and 5/8); weak, coarse,
prismatic structure parting to weak, medium,
subangular blocky structure; friable; medium
acid; gradual, wavy boundary.

B2t--18 to 26 inches, brown (10YR 5/3) light sandy
clay loam; many, medium, faint mottles of
light brownish gray (10YR 6/2) and prominent
mottles of yellowish red (5YR 5/6 and 5/8);
weak, coarse, prismatic structure parting to
moderate, medium, subangular blocky struc-
ture; thin, patchy clay films; firm; medium
acid; gradual, wavy boundary.

B3--26 to 29 inches, brown (10YR 5/3) loamy fine
sand; many, medium, faint mottles of light
brownish gray (10YR 6/2) and prominent mot-
tles of yellowish brown (10YR 5/6 and 5/8);
weak, coarse, prismatic structure parting to
weak, medium, subangular blocky structure;
friable; slightly acid; abrupt, wavy
boundary.

C--29 to 62 inches, pale-brown (10YR 6/3) fine sand;
many, medium, faint mottles of light brownish
gray (10YR 6/2) and prominent mottles of
yellowish brown (10YR 5/6 and 5/8); single
grain; loose; slightly calcareous.

Color of the A horizon ranges from black (10YR
2/1) to very dark grayish brown (10YR 3/2), and the
A horizon is sandy loam in places. The A horizon
has a variable content of organic matter. In places
the texture of the B2t horizon is sandy loam. Where
the texture of the B2t horizon is sandy clay loam,
thickness of that horizon is less than 10 inches.
Reaction of the solum ranges from medium acid to
mildly alkaline.

The Wasepi soils occur with well-drained Boyer
and poorly drained Gilford soils. They have a
thicker solum than the Fabius soils and a thinner,
coarser textured solum than the Matherton soils.

Wasepi sandy loam, 1 to 3 percent slopes (WmA).--
This is the only soil of the Wasepi series mapped
in the survey area. It is slightly susceptible to
soil blowing. Runoff is slow, and little or no
erosion has taken place.

Wetness is the major limitation to use of this
soil for crops. Where drainage is established,
preferably by open ditches, care should be taken not
to overdrain or this soil will become droughty.

Most of the acreage is in pasture or trees, and only
a small acreage is used for crops. (Capability unit
IVw-5; woodland group 8; wildlife group 5; recrea-
tion group 6; shrub and vine group 3)

Wet Alluvial Land

Wet alluvial land (Ww) is a miscellaneous land
type on the flood plains of streams. It is flooded
frequently, and the water table is near the surface
throughout most of the year. Most of the areas are
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nearly level, but they are pitted and marked in

places by old drainage channels. Permeability and

the available water capacity are generally moderate.
Wet alluvial land occurs with Adrian, Palms,

Ogden, and Sawmill soils. It has a greater range

in texture than those soils.
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This land type is generally not suited to crops.
Most of the areas can be used for pasture, or they
are suited to use as woodland or wildlife habitat.
(Capability unit Vw-14; woodland group 9; wildlife
group 5; recreation group 8; shrub and vine
group 3)



PLATE 1

Gravel pit in Casco and Fox soils east of Big Bend.

A Warsaw loam on an outwash plain in the foreground, and Miami soils

on a glacial moraine in the background.



PLATE II

Complex topography typical of the Rodman-Casco association.

Plantation of young pines on a kettle moraine occupied by Casco soils.



PLATE III

Top of a drumlin in the Hochheim-Theresa association in the southwestern part of Waukesha County.



PLATE IV

Quarry for buildingstone in the Pella, moderately shallow variant-Knowles soil association near Lannon.



PLATE V

Typical profile of a Lorenzo loam. Typical profile of an QOzaukee silt loam.



PLATE VI
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Cattails, rushes, and other water-tolerant plants in an area of Wall of a gravel pit showing a layer of loamy glacial till, 6 to 15

Marsh in capability unit VIITw-15. feet thick, over stratified sand and gravel that were deposited dur-

ing an earlier glacial period.



USE AND MANAGEMENT OF THE SOILS

The first part of this section describes use and
management of the soils of Milwaukee and Waukesha
Counties for crops and pasture. It also discusses
woodland uses of the soils, gives the names of trees
suitable for ornamental planting, and provides a
guide for the planting of shrubs and vines. The
last part discusses wildlife, describes uses of the
soils for recreation, and explains engineering uses
of the soils.

Management for Crops and Pasture

Crops commonly grown in the survey area are corn,
oats, hay, soybeans, forage crops, and canning peas
and other special crops. In addition, a large acre-
age is used for pasture. In the following pages,
basic practices for managing the soils for these
commonly grown crops and pasture are discussed, the
system of capability classification is explained,
and the capability units are described. Finally,
predicted average acre yields of some of the princi-
pal crops are given under two levels of management.

Basic Practices of Management

The soils of Milwaukee and Waukesha Counties
vary in their suitability for specific crops, and
they require widely different management. Some
basic management practices are needed, however, for
practically all of the soils. The following para-
graphs discuss basic practices needed for maintain-
ing fertility, providing drainage, and controlling
erosion, and they also discuss renovation of pas-
tures. In considering these suggestions for basic
practices to be used in managing the soils, consid-
eration should be given to the practices suggested
in discussions of the capability units. Technical
assistance in planning and applying practices suit-
able for the soils on a particular farm can be ob-
tained from a local representative of the Soil Con-
servation Service or the Extension Service.

Maintaining fertility.--Fertility can be in-
creased by use of a cropping system that provides
for regular additions of organic matter to the
soils. It can also be increased by applying barn-
yard manure, plowing under a green-manure crop, or
adding commercial fertilizer. Dairy farmers in the
area commonly use a diversified cropping system,
and they add organic matter and plant nutrients
through regular applications of barnyard manure.
Where truck farming is practiced, or where other
special crops are grown intensively, fertility is
maintained by plowing under a green-manure crop and
returning all crop residue to the soils.

Generally, all crops grown on these soils respond
well to applications of commercial fertilizer. The
Hochheim, Kewaunee, Ozaukee, and most other mineral
soils of the survey area have a medium to low con-
tent of phosphorus and a medium to high content of

potassium. Organic soils, such as the Palms and
Houghton, have a low content of both phosphorus and
potassium. Regular applications of these elements
are needed for good growth of crops. On all the
soils, soil tests should be made to determine the
kinds and amounts of fertilizer to apply. All of
the soils contain an adequate amount of lime, and
some contain a large amount. The pH of the surface
layer is generally between 6.5 and 7.5. Many of
the soils have an alkaline subsoil.

Providing drainage.--Many of the soils of the
survey area are wet because they receive runoff from
adjacent areas, have a slowly permeable subsoil, or
have a fluctuating high water table. Some have a
combination of these factors. In some places diver-
sions can be used to protect the soils from runoff
from adjacent areas. In others shallow parallel or
random field ditches are needed to convey water to
a natural waterway or to a deep, open ditch. Where
shallow field ditches are used for supplying drain-
age, tillage generally is planned so that furrows
or rows cross the ditches. Shallow ditches can be
used where the subsoil is unstable, and where deep
ditches and tile drains are difficult to maintain.
The Colwood and Mussey are examples of soils that
have an unstable subsoil or substratum consisting
of silty material, very fine sand, or sand and
gravel.

In loamy or clayey soils where subsurface water
or a combination of _excess surface water and sub-
surface water cause wetness, tile drains and deep,
open ditches are needed to provide drainage. Exam-
ples of wet loamy or clayey soils are the Manawa
and Pella, which are in depressions and in drainage-
ways. In draining these soils, the tile lines are
placed at a depth of 3 to 3 1/2 feet. They are run
parallel to a natural drainageway or through the
outlet of a depressional area to a deep, open ditch.

Where no outlets are available, nearly level,
low, flat, wet areas of mineral soils and organic
soils can be drained by using tile drains and deep
ditches. In organic soils tile drains are placed
at a depth of 4 feet. They are laid about 2 years
after the open ditches have been installed so that
enough time is allowed for subsidence of the organic
material. If the organic soils are properly
drained, they can be farmed intensively.

In the Brookston and similar soils, a perched
water table and hillside seepage are common. Tile
drains can be used to provide drainage for these
soils.

Controlling erosion.--Large areas of Hochheim,
Kewaunee, Ozaukee, and other soils in Milwaukee and
Waukesha Counties are moderately or severely eroded.
Except where some gullying and cutting of ravines
has taken place, losses caused by water erosion are
the result of sheet and rill erosion. The Boyer
soils and some of the other sandy soils are also
susceptible to blowing. Wind stripcropping and shel-
terbelts can be used to help protect those soils.
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Using a cropping system that consists largely of
close-growing crops is the most common means of con-
trolling erosion on the steeper soils that have ir-
regular slopes. Practicing contour stripcropping
and terracing allows cropping to be more intensive
and helps to more effectively control erosion on
nearly level and gently sloping soils. Where the
cropping system consists mostly of close-growing
crops, use of contour stripcropping and establishing
grassed waterways and tile drains, where feasible,
are desirable practices. In addition, diversions
and terraces help to protect the soils.

Grassed waterways are not only commonly used
where the cropping system consists largely of close-
growing crops, and they are also used in areas that
receive excess water as the result of hillside seep-
age. Tile drains are needed to help stabilize the
soil material on the sides and bottom of the water-
way and to help in obtaining a dense stand of sod.

Contour stripcropping is suitable for all well-
drained and excessively drained soils. If the con-
tour strips are laid out on a grade of 0.5 to 1 per-
cent, they can be used on moderately well drained
and somewhat poorly drained soils that have slopes
as steep as 16 percent, and they help to direct run-
off to a nearby grassed waterway. The strips can
range from 60 to as much as 100 feet in width, de-
pending on the degree of slope.

Diversions can be used to direct water away from
critical areas and to reduce the length of the
slope. Installing a diversion at the base of a
steep slope protects soils on the slopes below, and
it also protects low-lying, wet soils from runoff
from higher areas. The channel of the diversion
must be protected from siltation. Protection is
provided by controlling erosion in areas above the
diversion or by placing filter strips of sod above
the diversion channel.

Terraces are the most effective means of control-
ling erosion on sloping soils, but they are suitable
only for soils that have uniform slopes. Terraces
are generally established on uniform slopes that do
not exceed 8 percent, but they can be used on slopes
as steep as 12 percent. The loam and silt loam
soils of the Hochheim, Kewaunee, and Ozaukee series
are examples of soils suitable for terracing. In
the Casco and some other soils in the survey area,
the soil layers are too thin for the construction
of terraces. Terraces not only effectively protect
the soils from erosion, but they also provide for
uniform disposal of water on poorly drained and
very poorly drained, sloping soils. In general,
soils can be cropped more intensively after ter-
races are installed than before.

Renovating pastures.--Most supplies of forage in
the survey area are obtained from hay grown in
strips that are alternated with strips of other
crops. The hay and the other crop are rotated, and
the field is grazed during the last year of the ro-
tation. On some farms the hay is cut green and is
fed to livestock. On others it is allowed to dry.

Fertility can be maintained in most upland pas-
tures on well-drained soils of capability classes
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11, III, IV, and VI by periodic renovation. A good
stand of pasture grasses can be obtained where good
seedbed preparation accompanies renovation. It is
best to begin preparation of the seedbed in fall

and finish preparation by May of the next year. A
suitable mixture of grasses and legumes is birdsfoot
trefoil and bromegrass or alfalfa and bromegrass or
timothy. A companion crop of oats will provide a
protective cover the first year and thereby will
help in controlling erosion.

A large amount of a fertilizer that is high in
content of phosphorus and potassium applied at seed-
ing time will help insure a good stand and rapid
growth., Nitrogen can also be applied as a topdress-
ing, especially where the pasture consists mostly
of grasses. Where the soils are steep or sandy,
controlled grazing to maintain a good cover of
plants will help to control erosion.

Pastures on soils of capability class V are sub-
ject to flooding, and the soils have a high water
table. Tillage therefore is not practical, and
renovation is not feasible. Soils in capability
class V generally are used for meadows of reed
canarygrass or bromegrass. Grazing the areas only
in dry seasons is a way of keeping hummocks from
developing. Where hummocks are allowed to develop,
they interfere with surface drainage.

Pasture on steep soils of capability class VI
are difficult to renovate, and soils of capability
class VIT are not suitable for renovation. On soils
of these two capability classes, tillage is not
feasible, and the pastures generally are kept in
native grasses. Controlling grazing and applying a
commercial fertilizer are ways of maintaining a
satisfactory supply of plant nutrients in areas
used for native pasture.

Capability Groups of Soils

Capability classification is the grouping of
soils to show, in a general way, their suitability
for most kinds of farming. It is a practical clas-
sification based on limitations of the soils, the
risk of damage when they are used, and the way they
respond to treatment. The classification does not
apply to most horticultural crops, or to rice and
other crops having special requirements. The soils
are classified according to degree and kinds of
permanent limitation, but without consideration of
major and generally expensive landforming that
would change the slope, depth, or other character-
istics of the soils; and without consideration of
possible major reclamation.

In the capability system all soils are grouped
at three levels, the capability class, subclass,
and unit. These are discussed in the following
paragraphs.

CAPABILITY CLASSES, the broadest grouping, are
designated by Roman numerals, I through VIII. The
numerals indicate progressively greater limitations
and narrower choices for practical use, defined as
follows:



Class I soils have few limitations that restrict
their use.

Class II soils have some limitations that reduce
the choice of plants or reéquire moderate con-
servation practices.

Class ITI soils have severe limitations that re-
duce the choice of plants, require special
conservation practices, or both.

Class IV soils have very severe limitations that
restrict the choice of plants, require very
careful management, or both.

Class V soils are subject to little or no erosion
but have other limitations, impractical to
remove, that limit their use largely to pas-
ture, range, woodland, or wildlife food and
cover,

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 food and cover.

Class VII soils have very severe limitations that
make them unsuited to cultivation and that
restrict their use largely to grazing, wood-
land, or wildlife.

Class VIII soils and landforms have limitations
that preclude their use for commercial produc-
tion of plants and restrict their use to re-
creation, wildlife, or water supply, or to
esthetic purposes.

CAPABILITY SUBCLASSES are soil groups within one
class; they are designated by adding a small letter,
e, W, s, or ¢, to the class numeral, for example,
Ile. The letter e shows the main limitation is risk
of erosion unless close-growing plant cover is main-
tained; w shows that water in or on the soil inter-
feres with plant growth or cultivation (in some
soils the wetness can be partly corrected by artifi-
cial drainage); s shows that the soil is limited
mainly because it is shallow, droughty, or stony;
and c, used in some parts of the United States but
not in Milwaukee and Waukesha Counties, 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 subclasses indicated
by w, s, and ¢, because the soils in it are subject
to little or no erosion, though they have other
limitations that restrict their use largely to pas-
ture, range, woodland, wildlife, or recreation.

CAPABILITY UNITS are soil groups within the sub-
classes. The soils in one capability unit are
enough alike to be suited to the same crops and pas-
ture plants, to require similar management, and to
have similar productivity and other responses to
management. Thus, the capability unit is a conven-
ient grouping for making many statements about man-
agement of soils. Capability units are generally
designated by adding an Arabic numeral to the sub-
class symbol, for example, Ile-2 or IIle-4. Thus,
in one symbol, the Roman numeral designates the
capability class, or degree of limitation, and the
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small letter indicates the subclass, or kind of lim-
itation, as defined in the foregoing paragraph. The
Arabic numeral specifically identifies the capabil-
ity unit within each subclass.

Management by Capability Units

In the following pages, the capability units in
Milwaukee and Waukesha Counties are described and
suggestions for use and management of the soils of
each unit are given. The capability units are not
numbered consecutively, because not all of the units
used in Wisconsin are in these two counties. The
names of soil series represented are mentioned in
the description of each capability unit, but this
does not mean that all soils of a given series are
in the unit. To find the names of all the soils in
any given capability unit, refer to the "Guide to
Mapping Units'" at the back of this survey.

Capability Unit I-1

This capability unit consists of deep, moderately
well drained and well drained, nearly level soils
of the Dodge, Grays, Juneau, Mayville, St. Charles,
and Theresa series. These soils have moderate per-
meability, high available water capacity, and high
natural fertility. They are easily managed, con-
served, and kept in good tilth.

Soils of this unit are well suited to the crops
commonly grown in the survey area, and they can
also be used for pasture, trees, or wildlife habi-
tat. The main crops are field corn, oats, and al-
falfa grown for hay, but some soybeans, canning
corn, and peas are grown. An example of a cropping
system that can be used is a row crop, a small
grain, and 1 year of meadow. Row crops can be
grown year after year if all crop residue is re-
turned to the soils, if high fertility is main-
tained, and if tillage.is kept to a minimum. Where
less than 2 tons per acre of crop residue is avail-
able, a cover crop should be grown to supply a
large amount of organic matter.

Capability Unit ITe-1

Deep, moderately well drained and well drained,
gently sloping soils of the Dodge, Grays, Griswold,
Hochheim, Mayville, Miami, St. Charles, and Theresa
series are in this capability unit. These soils
have a surface layer of sandy loam to silt loam.
They have moderate permeability, medium or high
available water capacity, and moderate to high nat-
ural fertility. Moderate erosion is a hazard, but
these soils are fairly easy to keep in good tilth.
The main concerns of management are providing regu-
lar additions of organic matter, maintaining fer-
tility and good soil structure, and controlling
runoff,

Soils of this unit are well suited to corn, small
grains, soybeans, and forage crops, and to canning
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peas and other special crops. They are also suit-
able for pasture, trees, and wildlife habitat. An
example of a cropping system that can be used is a
row crop, a small grain, and 3 years of hay.

Capability Unit Ile-2

This capability unit consists of well drained and
moderately well drained, gently sloping soils of the
Fox, Knowles, and Warsaw series. These soils have
a surface layer of loam or silt loam, and they are
underlain by bedrock or by sandy and gravelly out-
wash at some depth between 20 and 40 inches. Per-
meability is moderate, and the soils have medium
available water capacity and moderate natural fer-
tility. They are easy to cultivate but are slightly
droughty and are subject to moderate erosion. Con-
trolling erosion, providing regular additions of
organic matter, and maintaining satisfactory avail-
able water capacity, fertility, and good tilth are
the main concerns of management,

Soils of this unit are well suited to corn, small
grains, soybeans, and forage crops. They are also
well suited to canning peas and other special crops,
and they can be used for pasture, trees, or wildlife
habitat.

Capability Unit ITe-6

In this capability unit are deep, gently sloping
soils of the Hebron, Kewaunee, Markham, Morley,
Ozaukee, and Saylesville series. Most of these
soils have a surface layer of silt loam. They have
a moderately slow to slowly permeable subsoil, are
well drained or moderately well drained, and have
high available water capacity. Some of the soils
are eroded, and further erosion is a moderate haz-
ard if cultivated crops are grown. Where erosion
has removed part of the original surface layer and
tillage extends into the clayey subsoil, these soils
are difficult to work. Because water infiltrates
slowly, much of the water from precipitation runs
off, especially during periods of heavy rainfall.
The main concerns of management are providing regu-
lar additions of organic matter, keeping the soils
in good tilth, increasing the percolation rate, and
controlling erosion.

Soils of this unit are well suited to corn, small
grains, and forage crops. They are especially well
suited to legumes. These soils can also be used for
pasture, trees, and wildlife habitat.

Growing deep-rooted legumes increases the pore
space in these soils. Channels formed when the
legumes die and the roots decay increase the rate of
water movement through the clayey subsoil.

Capability Unit IIw-1

This capability unit consists of deep, poorly
drained, nearly level or gently sloping soils of

74

the Askum, Brookston, Colwood, Drummer, Montgomery,
Navan, and Pella series. These soils have a surface
layer of silt loam or silty clay loam. They have a
high water table and have moderate to slow perme-
ability, high available water capacity, and moderate
to high natural fertility. Erosion is a hazard in
the gently sloping areas. Lowering the level of

the water table, protecting these soils from over-
wash, and maintaining good tilth and adequate fer-
tility are the major concerns of management.

If these soils are adequately drained, they are
suited to the crops commonly grown in the survey
area. Truck crops, corn, small grains, and brome-
grass and alfalfa for hay are the crops generally
grown. Alfalfa is subject to frost heave, however,
and small grains tend to lodge. In areas that do
not have adequate drainage, alsike clover or Ladino
clover can be substituted for alfalfa. Because of
the excess moisture, trees generally do not grow
well, but these soils can be used for pasture or
wildlife habitat.

In most places outlets are available so that
tile drains can be installed. Where tile drains
are used, good soil structure must be maintained so
that excess moisture can move downward through the
soil to the tile. If an outlet is not available,
surface drains can be used.

Capability Unit TIw-2

This capability unit consists of deep, somewhat
poorly drained, nearly level or gently sloping soils
of the Aztalan, Blount, Elliott, Griswold, Kendall,
Lamartine, Manawa, Martinton, Mequon, Mundelein,
Pistakee, and Virgil series. These soils have a
surface layer of loam or silt loam. They have mod-
erate to slow permeability, high available water
capacity, and moderate to high natural fertility.
Erosion is a slight hazard in the gently sloping
areas. These soils dry out slowly in spring and
after long rainy spells, and they warm up slowly in
spring. Disposing of excess water, providing regu-
lar additions of organic matter, and maintaining
fertility and good tilth are the major concerns of
management.

If these soils are properly drained, they are
suited to the crops commonly grown in the survey
area. Corn, small grains, and bromegrass and alfal-
fa for hay are the crops commonly grown, and soy-
beans, truck crops, and canning crops are grown to
a lesser extent. In areas not adequately drained,
alfalfa is subject to winterkill and to damage from
frost heaving. In those areas red clover, alsike
clover, or Ladino clover can be substituted for al-
falfa. Permanent pasture, woodland, and wildlife
habitat are other suitable uses for these soils.

Surface drains can be used to remove the excess
water, but outlets are generally available so that
tile drains can also be used. Diversions can be
used to reduce the length of the slopes and to pro-
tect these soils from overwash.



Capability Unit IIw-5

This capability unit consists of somewhat poorly
drained, nearly level or gently sloping soils of
the Fabius, Kane, Matherton, Mussey, and Sebewa
series., Most of these soils have a surface layer
of silt loam or loam, but one of the Matherton soils
has a surface layer of sandy loam. All of the soils
have a substratum of loose sand and gravel at a
depth of 24 to 40 inches. Natural fertility and the
available water capacity are medium, and permeabil-
ity is moderate. These soils have a high or fluctu-
ating water table. Providing regular additions of
organic matter, maintaining good soil tilth and
fertility, controlling erosion in the gently slop-
ing areas, and draining the soils so that the water
table will be lowered are the major concerns of
management. Drainage is needed before cultivated
crops can be successfully grown, and it can be pro-
vided by installing open ditches.

Where soils of this unit are properly drained,
they are suited to most crops commonly grown in the
survey area. These soils are also suitable for per-
manent pasture, trees, or use as wildlife habitat.
Corn, small grains, and Ladino clover or red clover
and bromegrass are the crops commonly grown. The
high water table makes these soils poorly suited to
alfalfa. A cropping system consisting mostly of
crops that do not require much cultivation will help
to control erosion in the gently sloping areas.

Capability Unit IIw-8

This capability unit consists of poorly drained,
nearly level, organic soils of the Palms series.
These soils consist of decomposed residue of water-
tolerant plants underlain by mineral soil material
of loam texture at a depth of 12 to 50 inches. The
soils have moderately rapid permeability and very
high available water capacity. Groundwater is at
or near the surface most of the year.

Where drained by open ditches or tile drains,
these soils are suitable for corn, soybeans, blue-
grass for sod, and truck crops, such as cabbage,
onions, and carrots. After drainage is improved,
the soils are subject to subsidence, blowing, and
damage from fire. Controlled drainage will help to
prevent subsidence and will lessen the danger of
fire. Undrained areas are in native pasture and
woodlots or are used as wildlife habitat.

Capability Unit IIw-13

In this capability unit are nearly level, some-
what poorly drained, deep soils of the Lawson and
Wallkill series. The Lawson soil is typically silt
loam throughout, but it overlies a poorly drained
soil in places. The Wallkill soil consists of silty
material over a buried organic soil. Both of these
soils have a high water table, are subject to over-
flow from adjacent streams, and receive extra water

that runs off higher slopes. Permeability is mod-
erate, and natural fertility and the available water
capacity are high.

Excess water is the main limitation to use of
these soils for crops. Drainage must be provided
before cultivated crops can be successfully grown.
Where outlets are available, tile drains can be
used for draining the Wallkill soil. Tile drains
are not suitable for removing excess water from the
Lawson soil, but open ditches and surface drains
can be used. The soils also need protection from
flooding and overwash. Areas not protected from
flooding can be used for pasture, as woodland, or
as wildlife habitat.

Capability Unit ITs-1

This capability unit consists of well drained or
moderately well drained, nearly level soils of the
Fox, Knowles, and Warsaw series. These soils have
a surface layer of loam or silt loam, and they are
underlain by bedrock or by sandy and gravelly out-
wash at some depth between 20 and 40 inches. They
are easy to cultivate but are slightly droughty
during extended periods of dry weather. Permeabil-
ity is moderate, and the available water capacity
and natural fertility are medium,

Soils of this unit are suited to the crops com-
monly grown in the survey area, and they can also
be used for pasture, as woodland, or for develop-
ment of wildlife habitat. Corn, small grains, and
alfalfa and bromegrass for hay are the principal
crops, but truck crops, canning peas, and soybeans
are also grown.

Capability Unit IIs-7

This capability unit consists of moderately deep
or deep, moderately well drained or well drained,
nearly level soils of the Hebron and Saylesville
series. These soils are on low stream benches or
on flats covered by lacustrine material. They have
a surface layer of loam or silt loam and a clayey
subsoil or substratum. Permeability is slow, natu-
ral fertility is moderate or high, and the avail-
able water capacity is high. These soils dry out
slowly in spring and after heavy rains. Their con-
tent of organic matter is rather low. Supplying
regular additions of organic matter and maintaining
good soil tilth are the major concerns of manage-
ment.

Soils of this unit are suited to all the crops
commonly grown in the survey area, but they are
especially well suited to legumes. Pasture, wood-
land, and development for wildlife habitat are also
suitable uses. Where these soils are cultivated,
the principal crops are corn, small grains, and
forage crops. The risk of puddling is reduced if
tillage is delayed until the soil is dry enough
that it is firm. Deep-rooted legumes help to make
the subsoil more permeable.
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Capability Unit IIle-1

In this capability unit are deep, well-drained,
sloping, eroded Griswold, Hochheim, Miami, and
Theresa soils that have a surface layer of sandy
loam to silt loam. These soils are moderately fer-
tile and are easy to cultivate. They are moderately
permeable and have medium or high available water
capacity. The content of organic matter is gener-
ally low. Further erosion is a hazard unless these
soils are properly managed.

Cultivated areas of these soils are used mostly
for corn, small grains, and legume hay, and the
areas not cultivated are in pasture or woodlots.
These soils can also be used as wildlife habitat.

Capability Unit IITe-2

This capability unit consists of sloping, moder-
ately eroded Fox and Warsaw soils on outwash plains
and river terraces. The surface layer of these
soils is silt loam to sandy loam, and their substra-
tum is loose sand and gravel at some depth between
20 and 40 inches. These soils are moderately per-
meable, have medium available water capacity, and
have moderate natural fertility. They are easy to
cultivate but are slightly droughty. Providing reg-
ular additions of organic matter, maintaining good
tilth and fertility, conserving moisture, and con-
trolling erosion are the major concerns of manage-
ment. .

These soils are suited to corn, small grains,
legume hay, and other crops commonly grown in the
survey area. Small areas not cultivated can also be
used for pasture, as woodland, or as wildlife
habitat.

Capability Unit Ille-3

Only one soil, Ritchey silt loam, 1 to 6 percent
slopes, is in this capability unit. It is a well-
drained soil of the uplands. Dolomite bedrock is
at a depth of less than 20 inches. This soil has
moderate permeability and rather low natural fertil-
ity. It is somewhat droughty because the available
water capacity is low. The major concerns of man-
agement are controlling runoff and erosion.

The crops generally grown are corn, small grains,
and forage crops. Areas in which bedrock crops out
at the surface or is so close to the surface that it
could interfere with tillage are generally in perma-
nent pasture or woodlots, or they are used as wild-
life habitat.

Capability Unit IITe-4

In this capability unit are well-drained, gently
sloping, droughty soils of the Casco and Lorenzo
series. These soils are on outwash plains and
stream terraces. They have a surface layer of sandy
loam or loam, and they are moderately deep over
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loose, rapidly permeable sand or gravel. The sub-
soil is moderately permeable. Natural fertility is
generally low, and the available water capacity is
low. These soils are slightly susceptible to ero-
sion. Providing regular additions of organic mat-
ter, maintaining fertility, conserving moisture,
and controlling erosion are the main concerns of
management.

Soils of this unit are used mostly for growing
corn, small grains, and forage crops. They are not
well suited to these crops, however, unless precipi-
tation is adequate and is evenly distributed
throughout the growing season. Areas not cultivated
are used for pasture or trees. They can also be
used for the development of wildlife habitat.

Capability Unit IIIe-6

This capability unit consists of deep, well
drained or moderately well drained, moderately
eroded Hebron, Kewaunee, Morley, Ozaukee, -and
Saylesville soils on glaciated uplands and in the
basins of former glacial lakes. These soils have a
surface layer of silt loam or loam, and a clayey
subsoil or substratum., Natural fertility is gener-
ally moderate, and the available water capacity is
high. The soils have a low content of organic mat-
ter and a slowly permeable subsoil. They are dif-
ficult to manage and to keep in good tilth, and they
are susceptible to further erosion unless good man-
agement is used. Providing regular additions of
organic matter, improving tilth, increasing perme-
ability, and controlling erosion are all major con-
cerns of management.

Cultivated crops are grown on most areas of these
soils. Corn, small grains, and grasses and legumes
grown for hay are the main crops, but shallow-rooted
truck crops and soybeans are also grown. These
soils are especially well suited to alfalfa. Al-
falfa improves the permeability of the subsoil be-
cause its roots penetrate deeply and form channels
through which water can flow. Small areas of these
soils are in permanent pasture or woodlots, and
these areas can be developed as habitat for wild-
life.

Capability Unit IITe-7

This capability unit consists of well-drained,
sloping soils of the Boyer series. These soils have
a loamy sand surface layer and a sandy loam subsoil
over sandy underlying material. Natural fertility,
organic-matter content, and available water capacity
are low. The soils have moderately rapid permeabil-
ity and are subject to blowing where the surface is
bare and exposed to the wind. Water erosion also is
a hazard because of slope and the erodible soils.

These soils are poorly suited to crops because of
droughtiness. Corn, small grains, forage crops, and
other crops can be grown but do not grow well in
dry periods.



Some areas are in pasture or woodlots or can be
developed as habitat for wildlife.

Capability Unit IIIw-3

In this capability unit are somewhat poorly
drained and poorly drained, nearly level and gently
sloping soils in depressions and drainageways.

These are soils of the Pella series, moderately
shallow variant, and of the Ritchey series, mottled
subsoil variant. They have a surface layer of silt
loam. The Pella soil is underlain by bedrock at
some depth between 24 and 40 inches, and the Ritchey
soil is underlain by bedrock at a depth of about

29 inches.

Soils of this unit have moderate or moderately
slow permeability, moderate to high natural fertil-
ity, and medium available water capacity. They are
susceptible to overwash, overflow, and ponding, and
the gently sloping areas are slightly susceptible to
erosion. Preventing overwash and lowering the water
table are the main concerns of management.

Surface drainage is needed before row crops can
be satisfactorily grown. Because bedrock is so near
the surface, however, establishing drainage by in-
stalling open ditches is difficult and installing
tile drains is not feasible. Where drainage is ade-
quate, the soils are suited to most crops commonly
grown in the survey area. Small grains tend to
lodge, and the soils are better suited to red clo-
ver, Ladino clover, and alsike clover than to al-
falfa. Shallow-rooted truck crops and soybeans are
grown in some places. Undrained areas are used as
pasture, woodland, or wildlife habitat.

Capability Unit TIIw-5

Deep, somewhat poorly drained or poorly drained,
nearly level soils of the Gilford and Granby series
are in this capability unit. These soils are in
drainageways, on low stream terraces, and on flats
of outwash plains. They have a loamy surface layer
and have moderately low natural fertility, moder-
ately rapid permeability, and medium available water
capacity. The water table is high, and flooding or
ponding is a hazard.. Lowering the water table, pro-
viding protection from flooding, maintaining fertil-
ity, and protecting these soils from blowing are the
major concerns of management.

Most areas of these soils are undrained and are
used as pasture, woodland, and wildlife habitat.
Where the soils are drained, they are suited to
corn, small grains, and forage crops, and they are
also used for shallow-rooted truck crops to some ex-
tent. Open ditches are suitable for lowering the
water table.

Capability Unit IIIw-8

Ogden muck, which is very poorly drained and is
nearly level or gently sloping, is the only soil in

this capability unit. This soil is in areas adja-
cent to lake basins, in potholes, on bottoms along
streams, and in seep areas adjacent to outwash
plains. It is underlain by clayey material at some
depth within 42 inches of the surface. Natural
fertility is low, the available water capacity is
very high, and permeability is slow. This soil is
deficient in phosphorus and potash. The gently
sloping areas are slightly susceptible to erosion,

If this soil is to be used for cultivated crops,
it must be drained by installing open ditches, tile
drains, or a combination of open ditches and tile
drains. Where the tile is well blinded, it can be
laid in the clayey substratum. Subsidence, blowing,
and damage from fire are hazards after this soil is
drained. Controlling drainage is desirable to pre-
vent excessive subsidence of the organic material
and to lessen the risk of damage from fire. The
crops most commonly grown are corn, soybeans, blue-
grass for sod, and onions, potatoes, carrots, and
other truck crops. The undrained areas are used as
native pasture, for woodlots, or as habitat for
wildlife.

Capability Unit IT1Iw-9

This capability unit consists of very poorly
drained, deep, nearly level or gently sloping
Houghton soils, on bottoms along streams, in pot-
holes and basins of old glacial lakes, and in seep
areas adjacent to uplands. These soils are made up
of muck and peaty muck. They have low natural fer-
tility and very high available water capacity. Per-
meability is moderate, but internal drainage is
slow. These soils are deficient in phosphorus and
potash. Erosion is a slight hazard in the gently
sloping areas.

These soils must be drained by means of open
ditches, tile drains, or both if they are to be
used for cultivated crops. After the soils are
drained, they are subject to subsidence, blowing,
and damage from fire. Controlling drainage is de-
sirable to prevent excessive subsidence and to les-
sen the risk of damage from fire. The crops most
commonly grown are corn, soybeans, bluegrass for
sod (pl. VI), and mint, cabbage, potatoes, onions,
carrots, and other truck crops. Undrained areas
are in native pasture and woodlots, or they are
used as wildlife habitat.

Capability Unit IIIw-12

Only Alluvial land, a deep, moderately well
drained, loamy, nearly level land type on the flood
plains of streams, is in this capability unit. This
land type has moderate natural fertility and medium
available water capacity. It is easy to cultivate
but is subject to periodic flooding. Protection
from streambank cutting is needed, and surface
drainage is needed in places to remove the excess
water from depressions.
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Where the hazard of flooding is not severe during
the growing season, row crops can be grown year af-
ter year. Where flooding is frequent, this land
type is better suited to use as pasture, as woodland,
or for development of habitat for wildlife than to
field crops.

Capability Unit IIIs-4

In this capability unit are well-drained, nearly
level and gently sloping, droughty soils of the
Boyer, Fox, Oshtemo, and Warsaw series. These soils
are on outwash plains and stream terraces. They
have a surface layer of sandy loam or loamy sand and
a substratum of sand or of stratified sand and grav-
el. Permeability is moderate to moderately rapid,
and the available water capacity and natural fertil-
ity are medium to low. The content of organic mat-
ter is low, and soil blowing is a hazard unless
these soils are protected. Water erosion is a haz-
ard in the gently sloping areas. Providing regular
additions of organic matter and plant nutrients,
conserving moisture, and controlling erosion are the
main concerns of management.

Droughtiness makes these soils poorly suited to
crops. Corn, small grains, forage crops, and other
common crops can be grown, but they do not grow well
in dry seasons. Small areas that are not used for
cultivated crops are in pasture or woodlots, and
these can be developed for wildlife habitat.

Capability Unit IVe-1

This capability unit consists of well-drained,
deep or moderately deep, sloping to moderately steep,
loamy soils of the Hochheim and Miami series. These
soils are on glaciated uplands and outwash plains in
the west-central part of Waukesha County. They are
moderately permeable, have medium available water
capacity, and have moderate natural fertility. The
soils that have slopes of 6 to 12 percent are se-
verely eroded, and those that have slopes of 12 to
20 percent are slightly eroded or moderately eroded.
The soils are difficult to keep in good tilth and
are susceptible to further severe erosion if they
are cultivated.

Some areas of these soils are used for crops and
pasture. Others are used as woodlots, and they pro-
duce food and cover for wildlife. The soils are too
steep and too eroded to be cropped intensively. Row
crops can be grown, however, if practices are used
that help to control runoff and erosion, and if
other good management is used. Growing small grains
and hay crops in rotation, and renovating the pas-
tures, are good practices.

Capability Unit IVe-3

This capability unit consists of sloping Casco
soils that are shallow over sand and gravel and of
sloping Ritchey soils that are shallow over dolomite
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bedrock. These soils have a sandy loam or silt
loam surface layer. They are moderately permeable
and have low available water capacity. In many
areas as much as half of the original surface layer
has been removed by erosion. Runoff is medium, and
the erosion hazard is moderate.

The soils in this unit are used for crops, but
because of the low available water capacity, they
are very droughty unless their organic-matter con-
tent is kept high. The addition of large amounts of
plant residue, as well as infrequent cropping, will
help to maintain the organic matter and thus compen-
sate for the limited available water capacity.

Where these soils are used for permanent pasture,
a good cover can be maintained and erosion can be
checked by controlling grazing and by periodic reno-
vation of pastures.

Capability Unit IVe-4

This capability unit consists of well-drained or
excessively drained, sloping, eroded, droughty soils
of the Casco, Lorenzo, and Rodman series. These
soils are on outwash plains and glaciated uplands.
They have a loam surface layer. All of the soils
have a substratum of loose, sandy glacial drift, and
some of them have a gravelly substratum. Most of
these soils have a moderately permeable subsoil and
a rapidly permeable substratum, but the Rodman soil
has a subsoil and a substratum that are very rapidly
permeable. Natural fertility is low or very low,
and the available water capacity is low. Further
erosion is a moderate hazard. Controlling erosion,
conserving moisture, providing regular additions of
organic matter, and maintaining fertility are the
main concerns of management.

These soils are used mostly for crops. The areas
not cultivated are used as permanent pasture or
woodlots, and they can be developed as habitat for
wildlife. Where these soils are used for permanent
pasture, controlling grazing and renovating the pas-
tures when the stand becomes thin will help to main-
tain a desirable cover of plants and will help to
check erosion. Topdressing the pastures each year
helps to maintain a good stand of long-lived plants.

Capability Unit IVe-6

In this capability unit are deep, well drained
and moderately well drained, sloping to moderately
steep, eroded Morley and Ozaukee soils on glaciated
uplands. These soils have a slowly permeable,
clayey subsoil and substratum. They are susceptible
to further severe erosion, and they are difficult to
cultivate and to keep in good tilth.

Soils of this unit are generally not suited to
row crops, but they can be used for other crops,
meadow, pasture, trees, or wildlife habitat. The
meadows or pastures should be renovated once every
5 years or when the stand becomes thin. Topdressing
the pastures each year helps to maintain a vigorous
stand of long-lived forage plants.



Capability Unit IVw-5

Wasepi sandy loam, 1 to 3 percent slopes, is the
only soil in this capability unit. This soil has a
loamy to sandy subsoil and is somewhat poorly
drained. It is underlain by fine sand. Runoff is
slow, and there has been little or no erosion. Per-
meability is moderately rapid, and the available
water capacity is low.

Wetness is the main limitation to use of this
soil as cropland, but the low available water capac-
ity is also an important limitation,

Where drained, this soil is suited to most crops
grown in the county. Most of the acreage is used
for pasture or woodlots.

Capability Unit IVw-7

This capability unit consists of very poorly
drained, nearly level organic soils of the Adrian,
Muskego, and Rollin series. The Adrian and Rollin
soils are underlain by marl or loose sand at some
depth between 24 and 40 inches. The Muskego soil
has a substratum of sedimentary peat at a depth of
less than 40 inches. All the soils are on bottoms
along streams, in old, shallow glacial lakebeds, or
around the edges of broad depressions of outwash
plains, where the water table is high. The avail-
able water capacity is high or very high, and na-
tural fertility is low. Permeability ranges from
moderately rapid to moderately slow, and internal
drainage is slow. These soils are deficient in
phosphorus and potash.

These soils must be drained, generally by means
of open ditches, before they can be successfully
used for crops. After the soils are drained, they
are susceptible to subsidence and blowing. Control
of drainage is desirable so that excessive oxidation
and subsidence of the organic material will be pre-
vented. Where the soils are drained, corn, truck
crops, and bluegrass for sod are the most commonly
grown crops. The undrained areas are generally used
for pasture and trees or as wildlife habitat. In
areas that are cropped, overhead irrigation can be
used for controlling soil blowing and for protecting
seedlings from damage during that part of the grow-
ing season when the risk of damage is greatest.

Capability Unit Vw-7

Only Rollin muck, shallow, a nearly level organic
s0il, is in this capability unit. This so0il has a

substratum of marl at a depth of less than 24 inches.

It is in old glacial lake basins and on bottoms
along streams. Natural fertility is low, the water
table is high, and periodic flooding is a hazard to
crops. This soil is extremely difficult to drain
sufficiently for cultivated crops to be grown. It
is especially deficient in phosphorus and potash.
In some places pastures on this soil can be im-
proved by installing surface drains and seeding the

areas to improved varieties of grasses. Other areas
can be improved for wildlife by planting shrubs and
other plants that provide food and cover. Level
ditches can be used in some places to improve the
areas for mink, muskrat, and waterfowl.

Capability Unit Vw-14

This capability unit consists of Wet alluvial
land and of a deep, nearly level soil of the Saw-
mill series. These soils are on low bottoms adja-
cent to the major streams. They have a high water
table and are susceptible to severe damage from
flooding. Providing protection from flooding, and
improving drainage adequately so that tilled crops
can be grown, generally are not feasible. Among
the suitable uses of these soils are permanent pas-
ture, woodland, and wildlife habitat.

In some places pastures on these soils can be
improved by installing surface drains, applying fer-
tilizer, and seeding to improved varieties of
grasses. Some areas can be made more suitable for
wildlife by planting shrubs and other plants that
provide food and cover. Level ditches can be used
in places to improve the habitat for waterfowl and
for mink, muskrat, and other small fur-bearing
animals.

Capability Unit VIe-1

Only Miami loam, sandy loam substratum, 20 to 30

percent slopes, is in this capability unit. - This

soil has a clay loam subsoil and is underlain by
sandy loam glacial till. It is moderately permea-
ble; its available moisture capacity is high. Run-
off is rapid, and the hazard of erosion is very
severe,

Because of the erosion hazard, this soil has very
severe limitations that affect its use for crops.
It is suitable for use as woodland or wildlife
habitat.

Capability Unit VIe-3

Ritchey silt loam, 12 to 30 percent slopes, which
is well drained, is the only soil in this capability
unit. This soil is droughty. It is underlain by
dolomite bedrock at a depth of less than 20 inches.
In places bedrock crops out at the surface or is so
near the surface that it interferes with tillage.
Depth of the root zone is limited. Permeability is
moderate, and the available water capacity and na-
tural fertility are low. Further erosion is a se-
vere hazard. Controlling erosion, conserving mois-
ture, and maintaining fertility are the major con-
cerns of management.

This soil is not suited to row crops. It can be
used for permanent pasture, kept in woodlots, or
developed for wildlife habitat.
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Capability Unit VIe-4

This capability unit consists of well-drained
and excessively drained, mostly moderately steep,
droughty soils of the Casco, Hochheim, Lorenzo, and
Rodman series. These soils are loamy and are shal-
low to moderately deep over sandy glacial drift.
They are on pitted outwash plains, terrace escarp-
ments, and glaciated uplands. Most of the soils are
already eroded, and further severe erosion is a haz-
are if cultivated crops are grown.

Soils of this unit are not suited to row crops,
and for the most part, they have remained in wood-
lots. The areas are generally suitable for wild-
life, and many of them are used as permanent pas-
ture. In places small severely eroded areas of
these soils are within fields made up mostly of
soils better suited to tillage, and they are farmed
with these other soils. In such severely eroded
spots, large applications of organic matter, includ-
ing barnyard manure, are needed if a satisfactory
stand of forage plants is to be obtained.

Capability Unit VIle-4

This capability unit consists of moderately steep
to very steep Casco, Rodman, and Hochheim soils that
are shallow to deep over sandy glacial drift. The
Hochheim soils are already severely eroded, and the
other soils are susceptible to severe erosion if
they are not protected by a cover of grass or trees.
The severely eroded areas are low in content of or-
ganic matter and in natural fertility.

Soils of this unit can be used for permanent pas-
ture, as woodland, or as wildlife habitat. Con-
trolled grazing is necessary in the pastures if a
good sod is to be maintained. The areas of permanent
pasture that are not too steep for use of. tillage
equipment can be renovated about once every 5 years.
Harvesting of mature trees is difficult in some of
the wooded areas because of the steepness and com-
plexity of the slopes.

Capability Unit VIIs-9

Nearly level to moderately steep, excessively
drained Chelsea soils are in this capability unit.
These soils have low available water capacity and
low natural fertility. They are subject to severe
damage from blowing if the protective cover of
plants is removed as the result of cultivation or
grazing. Establishing a cover of plants is diffi-
cult in bare areas. Sloping areas are also suscep-
tible to water erosion.

Soils of this unit are not suited to crops. They
can be used as woodland or as wildlife habitat.

Capability Unit VIIIw-15

Only the land type Marsh is in this capability
unit. This land type is generally adjacent to
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streams and inland lakes. It is flooded throughout
most of the year and is very poorly drained. The
vegetation consists mainly of cattails, bulrushes,
and other water-tolerant plants. (pl. VI).

This land type is not suitable for pasture or
trees, but it can be used as wildlife habitat or
for recreation. 1In most places ditches will improve
the areas for waterfowl, muskrat, and other kinds
of wildlife. Because the vegetation burns readily
when dry, protection from fire is needed in winter
and during extremely dry periods.

Capability Unit VIIIs-10

This capability unit consists of five miscellane-
ous land types--Clayey land, Loamy land, Rough bro-
ken land, Sandy and gravelly land, and Sandy lake
beaches. These land types are mostly bare or near-
ly bare. They are generally lacking in fertility
and are either very droughty or are subject to
flooding. They consist of beach sand that lies in
narrow strips along the shores of Lake Michigan; of
steep, clayey banks just above the beach sand; and
of manmade cuts and fills in areas of clayey, loamy,
or sandy and gravelly material.

These land types are generally not suitable for
the commercial production of plants. All plants
now growing on them should be protected, for estab-
lishing a cover of plants is difficult. A more fa-
vorable type of soil material must be added to the
areas of manmade cuts and fills if grass is to be
established. Where trees or shrubs are to be
planted, holes are needed to accommodate the root
system, and these holes must be filled with soil
material more favorable for the growth of plants,

These land types can be used as wildlife habitat.
The ones adjacent to Lake Michigan also have value
as scenic areas.

Yield Predictions

Table 2 shows predicted average yields per acre
of the crops commonly grown in Milwaukee and Wauke-
sha Counties for most soils in the county. The
yields are averages of those expected over a period
of several years under two levels of management.
Casco-Rodman complex, 30 to 45 percent slopes; Clay-
ey land; Loamy land; Marsh; Muskego muck; Rollin
muck, shallow; Rough broken land; Sandy and gravelly
land; Sandy lake beaches; and Wet alluvial land are
not shown in table 2, because they generally are not:
suited to crops. Predictions shown in table 2 are
based on interviews with farmers, on results ob-
tained by the agricultural experiment station from
experimental test plots, and on observations by soil
scientists and other agricultural workers who are
familiar with the soils and crops in these two coun-
ties. Future improvements in technology are expec-
ted to make these predictions obsolete.

In table 2 yields in columns A are those obtained
under average management practiced by most farmers
at the time the soil survey was made. Those in



TABLE 2.--PREDICTED AVERAGE ACRE YIELDS OF PRINCIPAL CROPS UNDER TWO LEVELS OF MANAGEMENT

[Predicted yields in columns A are those obtained under average management; predicted yields in
columns B are those obtained under improved,

or a high level of, management.

figure indicates that the soil is not suited to the crop, or that the crop is not ordinarily

grown on the soil]

Absence of a yield

Corn Alfalfa-brome
QOats hay 1/
Soil Grain Silage (dry weight)
B A B A B 2/ A B
Bu. Bu. Tons Tons Bu. Bu. Tons Tons
Adrian muck------e oo e . -- —-- 12.0 17.0 -- -- --- -
Alluvial land 3/----~----cocmmme o 70 100 11.0 16.0 50 65 3.0 4.0
Ashkum silty clay loam, 0 to 3 percent
S1OpeS=mmmmm o 70 100 12.0 17.0 50 65 --- 4.0
Aztalan loam, 0 to 2 percent slopes------- 65 100 11.0 17.0 50 60 2.5 4.5
Aztalan loam, 2 to 6 percent slopes------- 65 100 11.0 17.0 50 60 2.5 4.5
Blount silt loam, 1 to 3 percent slopes---| 65 100 12.0 17.0 50 65 2.5 4.0
Boyer loamy sand, 1 to 6 percent slopes---| 45 65 8.0 11.0 35 50 1.5 2.5
Boyer loamy sand, 6 to 12 percent slopes
eroded------cmmmmme 40 60 7.5 10.0 30 45 1.25 | 2.25
Boyer sandy loam, 1 to 6 percent slopes---| 55 70 9.0 12.0 40 55 1.5 2.5
Brookston silt loam, 0 to 3 percent
SlopesS—-mom e 75 115 13.0 18.0 50 65 ---- 1 4.0
Casco sandy loam, 2 to 6 percent slopes---| 50 65 8.0 11.0 30 45 1.5 2.5
Casco sandy loam, 6 to 12 percent slopes,
eroded-----c-om-emm e 45 60 7.0 10.0 30 40 1.25 | 2.25
Casco sandy loam, 12 to 20 percent slopes,
eroded------------ R R ettt -- --- ---- ---- 25 35 1.0 2.0
Casco loam, 2 to 6 percent slopes--------- 50 70 12.0 40 55 1.75 | 2.75
Casco loam, 6 to 12 percent slopes,
eroded-----ccmomcmem e 45 65 7.0 11.0 35 50 1.5 2.5
Casco loam, 12 to 20 percent slopes
eroded-----eom o e -- --- -———- ——-- 30 45 1.25 2.25
Casco 'soils, 6 to 12 percent slopes,
severely eroded ------------------------- -- - - ——— 30 45 1.25 2.25
Casco-Rodman complex, 6 to 12 percent
slopes, eroded--------------ce___ 35 50 6.0 10.0 35 50 1.5 2.5
Casco-Rodman complex, 12 to 20 percent
S1OPES = m o -- --- - -——-- 30 45 1.25 | 2.25
Casco-Rodman complex, 20 to 30 percent
S1OPES - m e e - -- -—- ---- - -- -~ 1.0 2.0
Chelsea fine sand, 1 to 6 percent slopes--| 30 40 4.5 6.5 25 35 1.0 2.0
Chelsea fine sand, 6 to 20 percent slopes-| 15 25 4.0 5.0 20 30 1.0 2.0
Colwood silt loam-~-=--mcomommmmoo . 65 95 12.0 16.0 45 60 ---- 1 4.0
Dodge silt loam, 0 to 2 percent slopes----{ 80 110 13.0 17.0 60 75 3.0 4.5
Dodge silt loam, 2 to 6 percent slopes----| 80 110 13.0 17.0 60 75 3.0 4.5
Drummer silt loam, gravelly substratum---- 70 110 12.0 18.0 45 65 ——-- 4.0
Elliott silt loam, 1 to 3 percent slopes--| 65 100 12.0 17.0 50 65 2.5. 1 4.0
Fabius loam, 1 to 3 percent slopes-------- 55 80 9.0 14.0 40 55 2.0 3.0
Fox sandy loam, 0 to 2 percent slopes----- 50 70 8.0 12.0 40 55 1.75 | 2.5
Fox sandy loam, 2 to 6 percent slopes----- 48 68 7.5 11.0 35 50 1.75 § 2.25
Fox sandy loam, 6 to 12 percent slopes,
eroded------mmmomme e 40 60 7.0 9.5 30 40 1.25 | 1.75
Fox sandy loam, loamy substratum, 2 to 6
percent slopes------~----m-eoomooomo.. 50 70 8.0 12.0 40 55 2.0 2.5
Fox loam, 0 to 2 percent slopes----------- 50 80 9.0 13.0 45 60 2.5 3.25
Fox loam, 2 to 6 percent slopes----------- 50 80 9.0 13.0 45 60 2.5 3.25
Fox loam, 6 to 12 percent slopes, eroded-- 45 70 8.0 11.0 35 50 2.0 2.75
Fox silt loam, 0 to 2 percent slopes------ 60 85 10.0 14.0 50 65 2.5 3.5

See footnotes at end of table.
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TABLE 2.--PREDICTED AVERAGE ACRE YIELDS OF PRINCIPAL CROPS UNDER TWO LEVELS OF MANAGEMENT--Continued

Corn Alfalfa-brome
Oats hay 1/
Soil Grain Silage (dry weight)
A B A B A B 2/ A B
Bu. Bu. Tons Tons Bu. Bu. Tons Tons
Fox silt loam, 2 to 6 percent slopes------ 58 83 9.5 13.0 48 63 2.25 3.25
Fox silt loam, 6 to 12 percent slopes, .
eroded-=-~---=----e-c-cmmmm e 45 75 8.0 11.0 40 55 2.0 2.75
Fox silt loam, loamy substratum, 2 to 6
percent slopes--------==-=----eoooom-ooo 55 80 9.0 12.0 45 60 2.25 3.0
Gilford loam-------=--cs=m-rmmccmcemcen— o 65 90 11.0 15.0 40 65 ---- 3.0
Granby fine sandy loam-----=--------~------ 80 60 11.0 13.0 45 60 ——-- 3.0
Grays silt loam, 0 to 2 percent slopes---- 70 95 12.0 16.0 50 70 3.0 4.5
Grays silt loam, 2 to 6 percent slopes----| 70 95 12.0 16.0 50 70 3.0 4.5
Griswold silt loam, 2 to 6 percent slopes- 70 90 12.0 15.0 ~ 50 60 2.5 3.5
Griswold silt loam, 6 to 12 percent
slopes, eroded----=-=-----=-----ooo--——~ 60 80 11.0 14.0 43 53 2.0 3.0
Griswold silt loam, mottled subsoil var-
iant, 2 to 6 percent slopes------------- 75 110 12.0 17.0 55 65 2.5 4.0
Hebron loam, 0 to 2 percent slopes-------- 80 110 12.0 17.0 55 70 3.0 4.5
Hebron loam, 2 to 6 percent slopes-------- 75 105 11.0 16.5 50 65 2.75 4.25
Hebron loam, 6 to 12 percent slopes,
eroded---~---=-mcc-memmmem oo 65 95 10.0 15.5 45 60 2.5 3.75
Hochheim loam, 2 to 6 percent slopes------ 75 100 12.5 17.0 55 70 3.0 4.5
Hochheim loam, 2 to 6 percent slopes,
eroded--=-----e---sommmem e 70 95 12.0 16.0 55 70 2.75 4.25
Hochheim loam, 6 to 12 percent slopes,
eroded---c-memmmmmam o mmmeee o meoemao ) 65 90 11.0 15.0 50 65 2.5 4.0
Hochheim loam, 12 to 20 percent slopes,
eroded-------~--mmmmmmmm e m oo 50 80 10.0 13.5 40 55 2.25 3.5
Hochheim loam, 20 to 30 percent slopes,
eroded--~-=---cemmmmmmm oo m e — -~ --- ———- - -- -- 1.75 2.75
Hochheim soils, 6 to 12 percent slopes,
severely eroded-------------------w----- 50 70 8.0 11.0 35 50 2.0 3.0
Hochheim soils, 12 to 20 percent slopes,
severely eroded-----=----==-------ooo-o- -- --- ---- ---- 30 45 2.0 3.0
Hochheim soils, 20 to 30 percent slopes,
severely eroded-----------=m----oeomoo-- -- --- - -—-- ~-- -- 2.0 3.0
Houghton muck, 0 to 2 percent slopes------ -~ --- 15.0 19.0 -- -- -—- -—-
Houghton muck, 2 to 6 percent slopes------ -- - 15.0 19.0 -- -- --- -
Juneau silt loam, 1 to 3 percent slopes---| 75 105 12.0 17.0 55 70 3.5 4.5
Kane silt loam------==--=e---co--moomommon- 80 100 13.0 17.0 45 65 2.5 3.5
Kendall silt loam, 1 to 3 percent slopes--| 80 115 13.0 18.0 55 65 2.5 4.5
Kewaunee silt loam, 2 to 6 percent slopes-| 60 100 10.0 16.0 55 85 2.5 4.0
Kewaunee silt loam, 6 to 12 percent
slopes, eroded----------==--c-wo---o-oo- 55 95 9.5 15.5 50 80 2.25 4.0
Knowles silt loam, 0 to 2 percent slopes--| 60 85 10.0 14.0 50 70 2.5 3.5
Knowles silt loam, 2 to 6 percent slopes--| 60 85 10.0 14.0 50 70 2.5 3.5
Lamartine silt loam, 1 to 4 percent
slopes-=-----cm--mmemms oo meem oo 75 115 12.0 18.0 55 65 2.5 4.0
Lawson silt loam 3/---=----=-we-mmmomomann 70 110 12.0 18.0 45 65 2.0 4.0
Lorenzo loam, 2 to 6 percent slopes,
eroded---=-------mmmm e oo 45 70 7.0 11.0 40 55 1.75 2.75
Lorenzo loam, 6 to 12 percent slopes,
eroded--=-=-c--vommmmmme e oo 40 65 6.0 10.0 35 50 1.5 2.5
Lorenzo loam, 12 to 20 percent slopes,
eroded--------c-m-mmmmmeem oo e -- --- - ---- 30 40 1.25 2.25

See footnotes at end of table.
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TABLE 2.--PREDICTED AVERAGE ACRE YIELDS OF PRINCIPAL CROPS UNDER TWO LEVELS OF MANAGEMENT--Continued

Corn Alfalfa-brome
Oats hay 1/
Soil Grain Silage (dry weight)
A B A B A B 2/ A B
Bu. Bu. Tons Tons Bu. Bu. Tons Tons
Manawa silt loam, 1 to 3 percent slopes---{ 60 90 10.0 15.0 50 75 2.5 4.0
Markham silt loam, 2 to 6 percent slopes--| 65 100 12.0 17.0 50 70 3.0 4.5
Martinton silt loam, 1 to 3 percent
S1OpeS-me o 70 105 12.0 17.0 50 65 3.0 4.5
Matherton sandy loam, 1 to 3 percent
S1OpPeSmm - m e 60 85 10.0 14.0 40 55 2.0 3.0
Matherton silt loam, 1 to 3 percent
Slopes——mom o 65 90 11.0 15.0 45 60 2.5 3.5
Mayville silt loam, 0 to 2 percent slopes- 80 105 13.0 17.0 60 75 3.0 4.5
Mayville silt loam, 2 to 6 percent slopes-| 80 105 13.0 17.0 60 75 3.0 4.5
Mequon silt loam, 1 to 3 percent slopes---| 65 100 12.0 17.0 50 65 2.5 4.0
Miami sandy loam, sandy loam substratum,
2 to 6 percent slopeS-—--=-----mmeo____ 60 80 10.5 13.5 48 60 2.0 3.0
Miami sandy loam, sandy loam substratum,
6 to 12 percent slopes, eroded~--------- 55 75 9.0 12.0 40 50 2.0 2.5
Miami loam, sandy loam Substratum, 2 to 6
percent SlOpeS-=~-=---mcmemo e 70 90 12.0 15.0 55 70 2.5 3.5
Miami loam, sandy loam substratum, 6 to 12
percent slopes, eroded------------c-___ 60 80 10.0 13.0 45 60 2.0 3.0
Miami loam, sandy loam substratum, 12 to
20 percent slopes, eroded--------—eoneno 55 75 9.0 12.0 40 55 1.75 2.75
Miami loam, sandy loam substratum, 20 to
30 percent slopes----=----moommmm___ -- - - ---- -- -- 1.25 2.0
Montgomery silty clay loam-------—————cu_- 65 100 11.0 17.0 40 60 ———- 4.0
Morley silt loam, 2 to 6 percent slopes--- 65 100 12.0 17.0 50 70 3.0 4.5
Morley silt loam, 2 to 6 percent slopes,
eroded--------mmomme e 62 95 11.5 16.5 45 65 2.75 4.25
Morley silt loam, 6 to 12 percent slopes,
eroded--=--=-om oL 55 85 10.0 15.0 37 57 2.25 3.75
Morley silt loam, 12 to 20 percent slopes,
eroded-------mem L -- --- -—-- -—-- 35 50 2.0 3.5
Mundelein silt loam, 1 to 3 percent
SlopeS-—mmm e 75 100 12.0 17.0 45 65 3.0 4.0
Mussey loam--------ccmmmmmme o ___ 55 80 9.0 13.0 40 S5 -——- 2.5
Navan silt loam---=----=ec-mmmm .. 65 115 12.0 18.0 45 65 -—-- 4.0
Ogden muek-==woommmo oo -- --- 15.0 19.0 - -- - .-
Oshtemo loamy sand, 1 to 6 percent slopes-| 45 65 8.0 11.0 35 50 1.5 2.5
Oshtemo sandy loam, 1 to 6 percent slopes-| 45 65 8.0 11.0 35 50 1.5 2.5
Ozaukee silt loam, 2 to 6 percent slopes--| 65 100 12.0 17.0 50 70 3.0 4.5
Ozaukee silt loam, 2 to 6 percent slopes,
eroded------o-mmmmme e 62 95 11.5 16.5 45 65 2.75 4.25
Ozaukee silt loam, 6 to 12 percent slopes,
eroded------wommm e 55 85 10.5 15.0 40 60 2.25 3.75
Ozaukee silt loam, 12 to 20 percent
slopes, eroded-----w-ommcmmm -- --- -—-- -—-- 35 50 2.0 3.5
Palms muCK------mmeomm e -- --- 15.0 19.0 -- -- ———— ----
Pella silt loam------=moemmmme 75 115 12.0 18.0 55 65 m——— -—--
Pella silt loam, moderately shallow
variant 4f-----oe oo 65 105 11.0 17.0 S5 65 -—-- 4.0
Pistakee silt loam, 1 to 3 percent
slopes 3/ ----mmmm o 70 105 12.0 16.0 50 75 3.0 4.0
Ritchey sIlt loam, 1 to 6 percent slopes--| 50 70 8.0 12.0 40 55 1.5 2.5

See footnotes at end of table.

83



TABLE 2.--PREDICTED AVERAGE ACRE YIELDS OF PRINCIPAL CROPS UNDER TWO LEVELS OF MANAGEMENT--Continued

Corn Alfalfa-brome
Oats hay 1/
Soil Grain Silage (dry wei_ght)
A B A B A B 2/ A B
Bu. Bu. Tons Tons Bu. Bu. Tons Tons,
Ritchey silt locam, 6 to 12 percent slopes,
eroded----=-ro-mommmm e 45 65 7.5 11.5 35 50 1.25 2.25
Ritchey silt loam, 12 to 30 percent
S1opeS-=mm-mmm s e -- --- -—-- ---- -- -- 1.0 2.0
Ritchey silt loam, mottled subsoil var-
iant, 1 to 3 percent slopes 4/---------- 50 80 8.0 13.0 45 70 2.0 3.5
Rollin muck, deep------------- L Er -- --- 12.0 17.0 - -- —-- -
St. Charles sandy loam, gravelly substra-
tum, 1 to 3 percent slopes------~==----- 75 110 11.0 17.0 55 70 3.0 4.0
St. Charles silt loam, O to 2 percent
slopes-=-~--c=--ommmmm oo oo 80 115 14.0 18.0 65 75 3.0 4.5
St. Charles silt loam, 2 to 6 percent
S1OpES-=-----—--mmmmmmmmmme e 80 115 14.0 18.0 65 75 3.0 4.5
St. Charles silt loam, gravelly substra-
tum, 0 to 2 percent slopes------=-=------ 80 115 12.0 18.0 60 75 3.0 4.5
St. Charles silt loam, gravelly substra-
tum, 2 to 6 percent slopes-------------- 80 110 12.0 18.0 60 75 3.0 4.5
Sawmill silt loam, calcareous variant 3/-- -- 110 ---- 18.0 -- -- -—— -
Saylesville silt loam, 0 to 2 percent
SlopesS---=---o-cmmm e 65 85 12.0 14.0 50 70 3.0 4.5
Saylesville silt loam, 2 to 6 percent
Slopes-=----acecommmemmmememme—e oo 65 85 12.0 14.0 50 70 3.0 4.5
Saylesville silt loam, 2 to 6 percent
slopes, eroded------=-=---ocom-mooooo 60 80 11.0 13.0 45 65 2.75 4.25
Saylesville silt loam, 6 to 12 percent
slopes, eroded------=------=-------eunoo 55 75 10.0 12.0 40 60 2.5 4.0
Sebewa silt loam-------=m---=ccmemoee_omn- 65 90 11.0 15.0 45 65 -———- 4.0
Theresa silt loam, 0 to 2 percent slopes--| 70 105 12.0 16.5 50 70 2.75 4.5
Theresa silt loam, 2 to 6 percent slopes--i 70 100 12.0 16.0 50 65 2.5 4.5
Theresa silt loam, 2 to 6 percent slopes,
eroded------~-=ccmcemmmer oo 65 95 11.5 15.5 45 63 2.25 4.25
Theresa silt loam, 6 to 12 percent slopes,
eroded-----mm=mm-mmmmm oo 60 90 10.5 14.5 40 60 2.0 4.0
Virgil silt loam, gravelly substratum, O
to 3 percent slopes------=----=w--oooau-o 80 115 12.0 18.0 55 70 0 4.5
Wallkill silt loam 3/--------=--==er-o-u- 80 105 13.0 17.0 40 60 - ----
Warsaw sandy loam, 2 to 6 percent slopes--| 55 80 9.0 13.0 40 55 2.0 3.0
Warsaw loam, 0 to 2 percent slopes-------- 65 90 11.0 15.0 50 65 2.5 3.5
Warsaw loam, 2 to 6 percent slopes-------- 60 85 10.0 14.0 45 60 2.25 3.25
Warsaw loam, 6 to 12 percent slopes,
eroded------~-mmcemm e 55 80 9.0 13.0 40 55 2.0 3.0
Warsaw silt loam, O to 2 percent slopes--- 70 95 11.0 15.0 55 70 2.0 3.0
Wasepi sandy loam, 1 to 3 percent slopes--{ 60 80 10.0 13.0 40 60 2.0 3.0
1/ 3/

“Yields are for hay cut during the first or

second years after the stand is adequately estab-

lished.
2/

“Yields are for oats seeded with a grass-

legume mixture.
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tected from flooding.

areas of this soil

that are pro-

“Drainage suitable for a high level of management

cannot be installed in some places, because of bedrock.



columns B are obtained under improved management.
Under the kind of management used to obtain the
yields shown in columns A, soils are limed to main-
tain soil reaction at a favorable level, but inade-
quate fertilizer is applied and drainage of wet
areas is not improved énough for maximum yields.

For corn grown under average management, the
seedbed is prepared in the usual manner by plowing
and harrowing; about 12,000 plants of hybrid corn
per acre are seeded; about 8 tons of barnyard ma-
nure and about 150 to 200 pounds per acre of a com-
mercial fertilizer that is high in content of phos-
phorus and potash are applied as a starter; the crop
is cultivated two or three times; and a minimum of
chemical weed control practices is applied. For
oats seeded with alfalfa and bromegrass, the seedbed
is prepared by plowing and harrowing, and about 150
pounds per acre of a commercial fertilizer that is
high in content of phosphorus and potash is broad-
cast just before the crop is planted or at planting
time. Hay is cut twice each year, generally when
the forage is overmature, and the field is grazed in
fall.

"The management needed to obtain the yields shown
in columns B is considerably better than that prac-
ticed to obtain yields shown in columns A. Under
this high level- of management, wet soils are ade-
quately drained and adequate drainage is maintained;
lime and fertilizer are applied according to the
needs indicated by the results of soil tests; good
varieties of hybrid grains are seeded; tillage is
timely; chemical weed control is commonly used; and
forage crops are cut at a time when they will yield
hay of good quality.

For corn, a high level of management consists of
preparing the seedbed in the usual way; delaying
tillage after periods of rain until the soils have
dried enough that they do not puddle; applying ma--
nure at the rate of about 10 tones per acre, where
manure is available; broadcasting a fertilizer high
in content of phosphorus and potash before the crop
is planted; seeding an adapted hybrid variety at the
rate of 14,000 to 18,000 plants per acre; and apply-
ing a starter fertilizer, followed later by a side-
dressing of nitrogen. Chemical weed control is also
generally used. )

For oats seeded with a mixture of alfalfa and
bromegrass, the high level of management needed for
obtaining the yields shown in columns B consists of
preparing the seedbed in the usual manner, but not
when the soil is wet; planting seed of a good vari-
ety that is suited to the soil; and applying a fer-
tilizer that is high in content of phosphorus and
potash prior to the time the crop is seeded or at
planting time. Both lime and fertilizer are applied
in amounts indicated by the results of soil tests.

For hay, especially alfalfa hay, a high level of
management consists of applying lime according to
the needs indicated by the results of soil tests;
growing varieties of grasses and legumes that are
resistant to wilt and winterkill; cutting the hay
three times during the season at times when the for-
age will be of good quality; allowing little or no
grazing of the meadow in fall; and applying a

Little or no fertilizer is applied to meadows.

fertilizer that is high in content of phosphorus
and potash as a topdressing.

Yields of pasture are not included in table 2,
because many of the better farmers prefer to feed
chopped green forage or silage instead of allowing
their livestock to graze the pastures.

The yields shown in table 2 may vary greatly from
year to year on a particular soil because of differ-
ences in the intensity and distribution of rainfall,
variations in temperature, and other factors. For
most soils, crop yields need to be averaged over a
10-year period if an accurate estimate of a soil's
capability under a given level of management is to
be obtained. Yields on the sandy and shallow soils
are more variable from year to year than are those
on the deeper soils that have higher available mois-
ture capacity.

Yields higher than those shown in table 2 can be
obtained through use of a larger quantity of a suit-
able fertilizer and more careful management. The
county agent or a representative of the Soil Con-
servation Service can supply information on seeding
mixtures and on the amounts of lime and the kinds
and amounts of fertilizer to use.

The estimates in table 2 can be used to learn if
farm management is adequate and to determine which
level of management will net the farm operator the
greatest returns. If average yields obtained in re-
cent years have been lower than those shown for the
same soil in table 2, the management and cropping
system probably need a careful review.

2/

Woodland and Community Planting

Originally, about 84 percent of the survey area
was in forest. The main species of trees were sugar
maple, basswood, beech, red oak, elm, and ash. Land
clearing began about 1850, and it reached its peak
early in the 1900's. Clearing continues even today,
but it is much less intensive than it was formerly.
Woodland now occupies only about 9 percent (42,000
acres) of the survey area. Oak is the principal
species, accounting for about two-thirds of the tree
volume in wooded areas. Other woodland species are
elm, hickory, red maple, sugar maple, basswood, and
cherry. : '

The largest tracts of woodland are in the western
part of Waukesha County, mainly in the townships of
Eagle, Ottawa, Summit, and Delafield. Woodland in
public ownership, amounting to 6,800 acres and main-
ly in the Kettle Moraine State Forest, is within
these four townships. Most areas of woodland in the
survey area are rather small and are in private own-
ership. Less than half of the acreage in these
small areas of woodland is heavily grazed, but graz-
ing should be discontinued, even in those places, so
that the maximum production of wood can be obtained.

Most wooded areas contain too many poor trees and
not enough good trees. In these understocked areas,

2/

~ By ROBERT E. GREENLAW, woodland conservation-
ist, Soil Conservation Service.
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the average annual growth rate is only about 0.15
cord per acre. The growth rate in understocked
wooded areas that occupy the better soils can be ac-
celerated to about 0.45 cord per acre per year
through improved management and the planting of
enough seedlings that will grow to trees of high
quality and will fully stock the stand. Some poorly
stocked wooded areas, however, are so brushy, wet,
rocky, or steep that they are not favorable for
planting.

About 1,900 acres in the Kettle Moraine State
Forest has been planted to red and white pines since
1947. Many wooded areas in private ownership have
also been established since that time, but they ac-
count for only a small part of the total acreage in
trees.

Good veneer logs and saw logs of the principal
species of trees are nearly always in demand. The
demand for fuelwood has greatly declined in recent
years. Therefore, most owners have little or no in-
centive to cut the poor trees and market the wood as
a business venture. Because many new homes have
fireplaces, the demand for fireplace wood probably
will increase in the future. The growing of Christ-
mas trees has increased in popularity. Production
of these trees appears to be a land use that may
also increase in the future.

The wood-producing value of wooded tracts may
decline to secondary importance in some places as
the pressure to convert these areas to other uses is
increased. In great demand are the esthetic values
of wooded tracts for parkways, campgrounds, recre-
ational areas, and estate-type homes. For these
uses, the values for shade and beautification are
greater than the value of the wood that could be
harvested. Conversion of the areas to other uses
requires careful planning to prevent the unnecessary
destruction of wooded tracts.

Woodland Suitability Groups

The soils of Milwaukee and Waukesha Counties have
been placed in woodland suitability groups to assist

owners in planning use of their woodland. Soils
that give similar response to use and management
have been grouped together. In discussing these
groups, the productivity of the soils (site index)
and the various factors that affect management have
been considered. Factors that affect management are
the hazards to the survival of seedlings, the haz-
ards of windthrow and erosion, suitability of the
soils for a given species, limitations to the use
of woodland equipment, and the effects of soil-
associated diseases, insects, and animals.

Among the best indicators of soil productivity
for trees is the site index. This index is merely
the height, in feet, attained by the tallest trees
in the stand at the age of 50 years. The site index
can be used in conjunction with available tables of
normal yields, supplied by research foresters, to
predict yields from wooded tracts. Site indexes for
many of the soils used as woodland in Milwaukee and
Waukesha Counties were determined from measurements
made by a forester and a soil scientist working
together. Suitable areas of woodland were not
available for measurement on all the soils, and for
those areas site quality was estimated by comparison
with similar soils.

Information given in the descriptions of the
suitability groups can be used with other informa-
tion in this soil survey to determine the kinds of
trees that grow best on a given soil. The soils in
a group are identified only by the name of the se-
ries. Listing of the series name does not necessar-
ily mean, however, that all the soils of that series
are in this particular group. The "Guide to Mapping
Units,'" at the back of this publication, gives the
woodland group in which each soil mapped in the sur-
vey area has been placed.

Estimates of average annual yields per acre of
usable timber that can be obtained from fully
stocked wooded tracts consisting of representative
soils of this survey area are shown in table 3. Be-
cause of seedling mortality and the presence of cull
trees and the lack of enough good trees, the high
yields shown in table 3 generally are not obtained
on unmanaged wooded tracts.

TABLE 3.--ESTIMATED YIELDS FROM WOODLAND ON SOILS OF MILWAUKEE AND WAUKESHA COUNTIES

[Dashes indicate the soil is not suited to or is not used for the class of trees specified.

Soils seldom

used or not suitable for woodland are omitted from table]

) Woodland Board feet per acre per year, Scribner rule l/
Soil type group Mixed . . .
hardwoods Oak Red pine | White pine
Adrian muck-----=--cccmmm e 10 100-200 —— I -
Ashkum silty clay loam----=---=-c-eeooecmoo-—- 7 - 80-120 —— I
Blount silt loam----=-----o--mcmmmm e — - 7 R 160-190 - -
Boyer loamy sand---------=-=-=~----w--ooo-oo-- 4 ——- 60-90 ——- -
Boyer sandy loam--------=-=----=-~----o-mooo-o 3 [ 80-120 _— 400-450
Brookston silt loam---==--=------c----eomomooo 7 —_— 80-120 ——- ———
Casco loam------=--==--=--m--=-=——-m---o-oooo- 5 --- 100-150 - 300-375
Casco sandy loam----=-=---=---~--—----------—- S - 80-210 - S
Casco-Rodman compleXx----=--=---==------------o 5 - 80-120 o N
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TABLE 3.--ESTIMATED YIELDS FROM WOODLAND ON SOILS OF MILWAUKEE AND WAUKESHA COUNTIES--Continued

Board feet per acre per year, Scribner rule 1/

—~ No deductions have been made for culls or defective trees.

Soil type Woodland

7P group ha‘:ng i Oak Red pine | White pine
Chelsea fine sand-------c-ceommmmmom o 4 --- 80-120 -- -
Colwood silt loa@m--=-=----~-mommme e 7 100-150 --- --- ---
Dodge silt loam-==-==-e-oommmm o 1 ~200-250 180-220 450-500 500-600
Drummer silt loam, gravelly substratum-------- 7 80-120 - - -
Fox loam---=-ccmommmom e 1 160-190 135-165 325-400 400-450
Fox sandy loam------=coomoo o 3 135-165 135-165 325-400 400-450
Fox sandy loam, loamy substratum----------———-_ 3 135-165 135-165 325-400 400-450
Fox silt loam-----=-ecmmommmmm e 1 180-220 135-165 325-400 400-450
Fox silt loam, loamy substratum----------——~-_- 1 180-220 135-165 325-400 400-450
Gilford loam--=-w-cecmmmm e . 7 80-120 --- --- ---
Granby fine sandy loam-------«-—coooo_ . 8 80-120 -—- - -
Grays silt loam----------ccmmmmmee .. 1 200-250 --- 400-450 450-500
Hebron loam-----=-c--ccmmmmmmmee o __ 1 --- 135-165 --- ---
Hochheim loam-----~-oommo oo 1 130-220 135-165 --- 400-450
Hochheim s0ils-co-cmmmmmm i 5 80-120 80-120 - ---
Houghton muck-==~-ceccmmmmm e 10 100-200 - --- ---
Juneau silt loam-----=-=~-cc-mmmm 1 180-220 180-220 --- ---
Kendall silt loam---=---~-mewomm o 7 135-165 135-165 --- 400-450
Kewaunee silt loam----===--ocmmo oo ____ 2 225-275 225-275 --- 450-500
Knowles silt loam-----~----ccemommeme_ o 1 135-165 160-190 275-350 350-400
Lamartine silt loam-------=ccmommmu o _____ 7 135-165 --- --- -—-
Manawa silt loam---==~-~—---ccemmmm .. 7 160-190 160-190 --- -—-
Markham silt loam---=--=cccmmmmm 1 160-190 160-190 --- ---
Matherton sandy loam------—cmeeoooo . ___ 7 135-165 135-165 --- ---
Matherton silt loam----=-cc-coommm_____ 7 135-165 135-165 - -—-
Mayville silt loam--=---c-cemmmmm 1 180-220 160-190 --- 300-375
Mequon silt loam-----=-=—=c-ccmmmmmo o 7 - 160-190 --- -
Miami loam, sandy loam substratum------------- 1 180-220 180-220 450-500 450-500
Miami sandy loam, sandy leoam substratum------- 3 --- 100-150 --- -
Morley silt loam-==-=-=cocommmme . 2 160-190 100-150 --- ---
Mundelein silt loam--===-c-ccmmmm .. 7 225-27S 225-275 - ---
Muskego muck-=--=ecmmmmme e 10 100-200 -— --- ---
Mussey loam---------mm oo 7 80-120 --- --- ---
Navan silt loam---w=---cwemommm e 7 60-90 --- --- ---
Ogden muck-----=--mmmom oo 10 100-200 --- --- ---
Oshtemo loamy sand-------=-----wommmeaao__ 4 --- 100-150 350-450 400-500
Oshtemo sandy loam--=--=--=—mcceeumm oo 3 --- 135-165 350-450 500-600
Ozaukee silt loam=-=--=mcomcmmmm e 2 160-190 160-190 --- -——-
Palms muck----omommme oo 10 100-200 --- --- ---
Pella silt loam---------ecommmmm . 7 80-120 --- --- ---
Pella silt loam, moderately ‘shallow----------- 7 80-120 - --- ---
Pistakee silt loam--==--=-eooommo . ’ 7 180-220 180-220 - -——-
Ritchey silt loam---=--o-c-coooomooo 5 100-150 135-165 -—- ---
Rollin muck, deep----==coccmmmmm . 10 100-200 --- --- ---
Rollin muck, shallow--=-ceemoomama oo 10 100-200 --- - -
Rough broken land----=----ccmmmmmu o ______ 11 135-250 135-250 --- ---
St. Charles silt loam-=-==wwomoooooo 1 180-220 180-220 -—- ---
St. Charles sandy loam, gravelly substratum--- 1 200-250 225-275 450-500 450-550
St. Charles silt loam, gravelly substratum---- 1 200-250 225-275 450-500 450-550
Sawmill silt loam, calcareous variant--------- 9 100-150 --- --- ---
Saylesville silt loam---==-==cceoemmcnooo o 2 225-275 225-275 --- ---
Sebewa silt loam-=-------commm oo 7 80-120 --- --- -
Theresa silt loam==-==-w-mmo oo 1 200-250 180-220 300-350 350-400
Virgil silt loam, gravelly substratum--------- 7 180-220 180-220 --- ---
Wallkill silt loam--=--=-cemmomm . 9 135-165 -—-- --- ---
Wasepi sandy loam-------cocmommmme o 8 80-120 80-120 --- .-

1/
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Woodland Group 1

This woodland group consists of Alluvial land and
soils of the Dodge, Fox, Grays, Hebron, and Hochheim
series. These soils are deep enough that roots de-
velop well, and they have high available water
capacity, moderate to high fertility, and moderate
permeability. Their poteritial for production of
timber is higher than that of other soils in the
survey area. Because these soils are also highly
desirable for farming, only small, isolated areas
are used as woodland.

Northern hardwoods, such as red oak, white oak,
maple, hickory, and basswood, are the principal
native trees, but some elm and ash grow on the more
moist sites. The trees are generally tall and well
formed.

The average site index for red oak is about 63 on
representative soils of this group, and the average
annual yield from red oak is 140 to 225 board feet
per acre. The average annual yield from northern
hardwoods is as high as 250 board feet per acre in
some years. Yields are somewhat lower on ridgetops,
on south-facing slopes, and on other hot, dry sites
than they are on moist sites and on north-facing
slopes.

Planted white pine and red pine do well on the
soils of this group if grass, brush, and weeds are
controlled. Competition from grass, brush, and
weeds is severe. The planting of hardwoods has gen-
erally been unsuccessful. Existing stands of hard-
woods can be managed so that sawtimber or veneer of
high quality can be produced. Saw logs and fence-
posts of poor quality are generally produced on
eroded sites and on the upper slopes. Basswood,
ash, red oak, and other species that have high value
should be favored in coves, on north- and east-
facing slopes, and on other more favorable sites.
Red oak should be favored on south-facing and west-
facing slopes.

Temporary soil wetness caused by heavy rains or
spring thaws, and slopes that are steeper than 12
percent, are the only limitations to use of equip-
ment needed for fire control, machine planting, and
harvesting of trees. Using heavy equipment for log-
ging can damage the soils by compacting them. Log-
ging causes less damage in winter than at other
times. Locating logging roads and fire accessways
on ridgetops or establishing them on the contour is
desirable., Skidding the logs uphill reduces the
hazard of erosion.

Woodland Group 2

This woodland group consists of moderately deep
and deep, moderately well drained and well drained
soils of the Kewaunee, Morley, Ozaukee, and Sayles-
ville series. These soils have a surface layer of
silt loam. They. have high available water capacity,
moderate to high natural fertility, and slow or
moderately slow permeability. Slopes range from 0
to 20 percent.
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Red oak, white oak, maple, hickory, basswood, and
other northern hardwoods are the principal native
trees in most stands, but some elm and ash grow on
the more moist sites. The trees are generally well
formed, and they produce sawlogs and veneer of high
quality.

The site quality is high for hardwoods and medium
for conifers. Measurements of individual trees
growing on representative soils indicate that the
site index is about 70 for sugar maple and 62 to 74
for red oak. The average yield from red oak is 150
to 240 board feet per acre per year, but the yield
can be as much as 275 board feet per acre in some
years. Yields are somewhat lower on ridgetops, on
south-facing slopes, and on other hot, dry sites
than they are on north-facing and east-facing slopes.

White pine and white spruce are suitable species
for planting. Competition from grass, brush, and
weeds is severe, however, unless adequate measures
are taken to control these plants. Planting of
trees is often delayed because the soils are wet.
Losses of planted seedlings are common during
droughty periods, and frost heaving is a severe haz-
ard in most places. White grubs cause considerable
damage to roots in sodded areas. White pine blister
rust is likely to cause damage to trees in areas
where large numbers of currants and gooseberries
(Ribes spp.) are grown.

Stands of hardwoods can be managed so that saw
logs and veneer logs of high quality are produced.
Trees that have the highest market value should be
grown. In natural stands the preferred species are
sugar maple, basswood, white ash, and red and white
oaks. The planting of hardwoods has generally been
unsuccessful on these soils. )

Wheeled equipment needed for planting and harvest-
ing trees ought to be used only when the soils are
dry or frozen. Compaction occurs if heavy equip-
ment is used on wet soils, and the equipment is
likely to bog down. Where slopes are steeper than
12 percent, roads and fire access lanes should be
located on ridgetops or on the contour if feasible.
Skidding the logs uphill reduces the hazard of ero-
sion.

Woodland Group 3

In this woodland group are well drained, moder-
ately deep and deep soils of the Boyer, Fox, Miami,
and Oshtemo series. These soils have a surface
layer of sandy loam. Most of them have medium avail-
able water capacity. Slopes range from 0 to 12
percent.

The principal native trees are black oak, bur
oak, hickory, and aspen. Principal forest products
are fuelwood and sawtimber.

On these soils the site quality is poor for oak
and other hardwoods and good for pine. Hardwoods
are generally not tall, are poorly formed, and are
of inferior quality.

Planted pines grow well on these soils. Competi-
tion from other plants is generally not a hazard,



except in a few places on north-facing slopes, where
brush competes with the pines. In eroded areas and
on south-facing slopes, damage to seedlings from
heat or drought can be severe, but such damage ‘is
generally only moderate in other places.

Species that have the highest value should be
favored in existing stands. Because pines normally
are more productive than hardwoods on these soils,
they should be favored in managing woodland.

Logging roads and fire access ways ought to be
located on ridgetops or on the contour if feasible.
Skidding the logs uphill, where practical, helps to
reduce erosion.

Woodland Group 4

Droughty soils of the Boyer, Chelsea, and Osh-
temo series are in this woodland group. Most of
these soils are somewhat excessively drained, and

they are underlain by calcareous sand in most places.

Only one of the soils is eroded.
1 to 20 percent.

The principal native trees are northern pin oak,
black oak, bur oak, and scattered white pines. The
hardwoods are not tall, are poorly formed, and are
of poor quality.

Measurements of a limited number of individual
trees growing on representative soils of this group
show that the site index for oak is 40 or less.
Yields of all hardwoods are very low on ridgetops

Slopes range from

and on hot, dry, south-facing and west-facing slopes.

Redcedar can be planted on the eroded sites and
on the steeper slopes, but the trees do not grow
well., White pine generally does fairly well if it
is underplanted in poor stands of oak. Red pine
generally grows poorly where the soils are underlain
by calcareous material.

Seedling mortality from heat and drought is se-
vere. In most places competition from other plants
is not a hazard, and losses caused by plant diseases
are slight.

Species that have the highest market value should
be favored on all sites. The fact that pines grown
on these soils are normally more productive than
hardwoods should be considered in managing woodland.

Use of equipment needed for planting and harvest-
ing trees generally is limited only where the slopes
are steeper than 12 percent. . Maneuvering wheeled
equipment is difficult where the soils are bare and
are loose and sandy. Logging roads and fire access
lanes are best located on ridgetops, and they should
be run on the contour in the steeper areas. Skid-
ding logs uphill, where practical, helps to reduce
erosion.

Woodland Group 5

This woodland group consists of soils of the
Casco, Hochheim, Miami, Ritchey, and Rodman series.
Most of these soils are well drained. Some of them
have a surface layer of sandy loam, and others have
a surface layer of loam, clay loam, or silt loam.

410-843 O - 71 - 7

The soils are rather shallow over glacial material
or bedrock. As a result, development of tree roots
is restricted, and the available water capacity is
lower than in deeper soils. Slopes range from 1 to
30 percent. Some of the soils are moderately or
severely eroded.

The principal native trees are mixed oaks, maple,
basswood, hickory, and aspen. Bur oak, black oak,
and redcedar are also common on some of the hot,
dry sites and in eroded areas. Few of the hardwoods
are well formed and of high quality. Trees on the
south-facing slopes and on other dry sites generally
are of poor quality.

Measurements of individual trees on one repre-
sentative soil of this group shows that the site
index for red oak is 48 and that'the site index for
sugar maple is 47 to 59. Yields of northern hard-
woods are lowest on the ridgetops, on south-facing
slopes, and on other hot, dry sites.

Planted white pines grow well on north-facing
and east-facing slopes and where they are under-
planted among hardwoods of poor quality. Redcedar
is an acceptable species for severely eroded areas
and for south-facing and west-facing slopes,
although the trees do not grow well.

Oaks reproduce naturally on these soils, but heat
and lack of moisture are limiting factors to their
reproduction in het, dry areas. Rabbits and meadow
mice are a hazard to seedlings in some grassy areas.
In a few places, brushy plants overshadow the young
seedlings and prevent them from receiving enough
sunlight.

Use of equipment needed for planting and harvest-
ing trees is limited by gullies, rockiness, or
slopes that are steeper than 12 percent. Timber
should be harvested only when the soils are dry or
frozen. Erosion and compaction are likely to occur
if harvesting is done when the soils are wet. Ma-
chine planting and fire control activities are limi-
ted where the slopes are steeper than 12 percent.
They are also limited by bedrock near the surface
in areas of Ritchey soils. Logging roads and fire
access lanes should be located on ridgetops or run
on the contour wherever feasible. Skidding the logs
uphill, where practical, helps to reduce the risk
of erosion.

Woodland Group 6

In this woodland group are soils of the Casco and
Rodman series. For the most part, these soils are
very droughty. Depth to the underlying sand and
gravel is less than 18 inches in most places, and
some areas contain cobblestones., Some of the Casco
soils are severely eroded. Slopes range from 6 to
45 percent.

The principal native trees on ridgetops and on
steep, convex slopes are bur oak and redcedar. These
trees are generally scrubby, short boled, and limby.
Because of the limited supply of moisture, growth of
trees is very slow, and practically no forest pro-
ducts are harvested. Redcedar is the only species
suitable for planting in these places, and the
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changes of obtaining merchantable products during
a lifetime are slight.

In coves and on the lower slopes, the .soils are
somewhat deeper than in other areas, and they are
more favorable for the growth of trees. The princi-
pal native trees in those places are mixed oaks,
hickory, maple, and basswood. Planted white pines
grow well where they are underplanted in open stands
of hardwoods.

Regeneration of trees is- slow because of the lack
of moisture and damage from heat on some exposed
slopes. Where the slopes are steep, or where cob-
blestones are numerous, these soils are unsuitable
for use of equipment needed for planting and harvest-
ing trees. Maintaining the present woodland stands
is the principal objective of management. Because
the soils of this group are poorly suited to most
species of trees, all trees presently on sites in-
tended for residential or recreational purposes
should be carefully preserved.

Woodland Group 7

This woodland group consists of Ashkum, Blount,
Brookston, Colwood, Drummer, Gilford, Kendall,
Lamartine, Manawa, Matherton, Mequon, Montgomery,
Mundelein, Mussey, Navan, Pella,.Pistakee, Ritchey,
Sebewa, and Virgil soils. These soils are somewhat
poorly drained or poorly drained, and they are me-
dium textured to moderately fine textured. Slopes
range from 0 to 4 percent. '

The principal native trees on the somewhat poorly
drained soils -of this group are mixed northern hard-
woods and stands of oak and aspen. Common species
on the poorly drained soils are soft maple, ash,
and elm. On the somewhat poorly drained, soils, the
site quality is medium to good for mixed hardwoods,
white pine, whité-cedar, and white spruce. On the
poorly drained soils, the 'site quality is ‘only fair.
Saw logs of good quality are harvested from trees
growing on all soils of this group.

White spruce, white pine, and white-cedar are
acceptable species for planting, though competition
from other plants is a severe hazard to recently
planted seedlings in some areas. Unless grasses,
sedges, and brush are adequately controlled, compe-
tition from those plants is severe. Drowning is a
moderate hazard to seedlings on the somewhat poorly
drained soils, and it is a severe hazard on the
poorly drained soils. In many places surface drain-
age is needed before trees are planted. Heat and
lack of moisture are not hazards or are only slight
hazards during dry periods, but.,damage from frost is
a hazard in some depressional areas.

Windthrow is a severe hazard in the older wood-
lots. In these woodlots only the mature and defec-
tive trees should be harvested and those on the
edges should be left to form a barrier to the wind.
Root rot is a serious hazard, and the Dutch elm
disease is a serious threat to elm trees. Rabbits
and deer can cause severe damage to trees in some
areas. They are especially likely to damage young
trees in plantations.
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Woodland Group 8

This woodland group consists of somewhat poorly
drained and poorly drained soils of the Granby and
Wasepi series.. These soils have a surface layer of
sandy loam or fine sandy loam. Their slopes range
from 1 to 3 percent.

Oak, elm, ash, hickory, soft maple, and willow
are the principal native trees growing on these
soils. In most places these trees are of poor qual-
ity and are not tall. ‘

Seedling mortality is moderate to severe as the
result of excess water and competition from other
plants. Fungi that cause rotting of the wood are
troublesome in many places. Trees are also damaged
or killed by oak wilt and by the Dutch elm disease.

These soils have limitations to use of equipment
needed for planting and harvesting trees, especially
during wet periods. When the soils are wet, the
equipment is likely to bog down. Even though the
trees are shallow rooted, the hazard of windthrow
is moderate because the wet sand generally provides
a good anchorage for roots.

Woodland Group 9

In this woodland group are Wet alluvial land and
Sawmill and Wallkill soils. These soils are on al-
luvial flood plains. They are somewhat poorly
drained to very poorly drained.

The principal native trees are elm, red maple,
swamp white oak, cottonwood, and.ash. The site
quality for hardwoods growing on these soils ranges
from poor to good. Cottonwood grows well on the
better drained sites.

Flooding is frequent. Therefore, drowning is a
severe hazard to seedlings. Plant competition is
also a severe hazard, because tall weeds and brush
grow profusely in openings between the trees. In-
sects normally cause little-damage, but the risk of
damage from root rot and stem rot is moderate to
severe. Dutch elm disease is a serious threat to
elm trees. The hazard of windthrow is generally
moderate, but it is severe if the water table has
remained high for a long period of time. Willow and
cottonwood can be used along streambanks to provide
some protection from erosion.

Wetness is a severe limitation to use of equip-
ment needed for planting and harvesting trees. Tim-
ber should be harvested only when the soils are
frozen or during prolonged dry periods. - Suitable
fire access lanes are generally difficult to estab-
lish, but fires occur infrequently on these soils.

In managing woodlots, species that have the high-
est market value are the ones to favor. The original
cover of hardwoods should also be maintained.

Woodland Group 10

This woodland group consists of organic soils of
the Adrian, Houghton, Muskego, Ogden, Palms, and
Rollin series. These soils are very poorly drained.



Red maple, silver maple, elm, ash, white-cedar, and
willow are the principal native trees growing on
them.

The site quality for trees ranges from poor to
good, depending on how well the soils are drained.
Saw logs and fuelwood are the principal woodland
products.

Tree planting machines are impractical on these
soils, and hand planting is difficult. Therefore,
trees are generally not planted, but white-cedar
does well after it becomes established. Late frosts
are common, and they are a serious hazard to seed-
lings. Many tree seedlings are drowned when the
water table is high. Because the hazard of wind-
throw is severe, cutting should be limited. In some
places white-cedar is damaged by the browsing of
deer. Willows, established in windbreaks, are use-
ful for protecting cultivated areas of these soils
from blowing.

Woodland Group 11

In this woodland group are six miscellaneous land
types--Clayey land, Loamy land, Marsh, Rough broken
land, Sandy and gravelly land, and Sandy lake beach-
es. These land types are not suitable for trees, or
they have severe limitations to use for trees.

Rough broken land is better suited than the others.
In places Rough broken land occupies side slopes
that have a cover of trees, mainly maple, basswood,
ash, and ocak. This land type is so steep, however,
that managing the wooded areas and harvesting the
trees are difficult. The native vegetation on the
other land types is small shrubs, grasses, and scat-
tered small trees.

Land types of this unit have scenic value, but
they are mainly of importance for use as wildlife
habitat, watershed protection, and recreational uses.
All management practices should be directed toward
maintaining the present cover of plants.

Woodland Group 12

In this woodland group are well-drained to some-
what poorly drained soils of the Aztalan, Elliott,
Fabius, Griswold, Kane, Lawson, Lorenzo, Martinton,
and Warsaw series. These are prairie soils. They
have a surface layer of loam, silt loam, or sandy
loam, and they have slopes of 0 to 20 percent.

+ The principal native vegetation on these soils

is prairie grasses, but a few scattered oaks and
redcedars grow in places. No commercial forest pro-
ducts are harvested, but the trees produce some
fuelwood and fenceposts.

The site quality is poor for all species of
trees. Except where trees are planted for wind-
breaks, the planting of trees is generally unsuc-
cessful. Table 4 gives the names of trees suitable
for windbreaks on the soils of this group. Of the
trees listed, white pine, white-cedar, Norway spruce,
European larch, and redcedar are the most suitable
for planting on the well-drained Griswold, Lorenzo,

and Warsaw soils. White spruce, white-cedar, and
cottonwoods are suitable for windbreaks on the some-
what poorly drained soils. Cultivating the areas
used for windbreaks is desirable for the first 2 or
3 years. Cultivation reduces the severe competition
from weeds and grasses and limits the damage caused
by field mice. White grubs sometimes cause serious
damage to trees. The use of an insecticide may be
necessary to control them.

Selection of Trees for Ornamental Planting

Many trees are grown to provide shade along
streets and in parks, to beautify lawns and homes,
and to provide privacy or to protect property by
functioning as a screen, a hedge, or a windbreak.
Table 4, intended as a general guide, suggests the
species of trees that are suitable for ornamental
and protective plantings on the soils of the various
woodland suitability groups described in the pre-
ceding pages. '

Color of foliage, flowering and fruiting charac-
teristics, resistance to injury from smoke, and
susceptibility to disease have been considered in
determining the species suitable for uses stated in
table 4. Many horticultural varieties of trees
that also are well adapted to the climate of Mil-
waukee and Waukesha Counties are not included in the
table. Information on horticultural varieties is
generally available from nurserymen.

American elm, which is suited to many different
soils and climates and was formerly used extensive-
ly as a shade tree, is not listed in table 4, be-
cause of its susceptibility to the Dutch elm disease.
This disease is prevalent in the survey area.

3/
Shrub and Vine Planting Guide

Table 5 is a guide to the selection of shrubs and
vines intended for use as hedges, ground cover,
roadside beautification, and food and cover for
wildlife. In this table the soils of Milwaukee and
Waukesha Counties are placed in three groups accord-
ing to their suitability for shrubs and vines. A
fourth group, not shown in table 5, consists of mis-
cellaneous land types that are not suitable for
shrubs and vines. The shrub and vine group in which
the mapping unit has been placed is 'given at the end
of the description of the mapping unit and also in
the "Guide to Mapping Units" at the back of this
survey.

Only the more commonly used plants are listed in
table 5, and all vines and shrubs shown are adapted
to the climate of Milwaukee and Waukesha Counties.
Shrubs and vines suited to the better drained soils
are also suited to soils that have poor natural
drainage if those soils are improved through artifi-
cial drainage. Organic soils have severe limita-
tions for many plants, even after they are drained.

3/
T By W. M. BRIGGS, agronomist, Soil Conservation
Service,
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TABLE 4.--TREE

Woodland suitability group,
soil series, and map symbols

Brief description of soils

Tree species suitable for--

Shade

Group les-e--=crceccm e m e e e

Alluvial land (Am).
Dodge (DdA, DAB).

Fox (FoA, FoB, FoC2, FsA, FsB, FsC2, FtB).

Grays (GrA, GrB).

Hebron (HeA, HeB, He(C2).

Hochheim (HmB, HmB2, HmC2, HmD2, HmE2).
Juneau (JuA).

Knowles (KwA, KwB).

Markham (MeB).

Mayville (MoA, MoB).

Miami (MxB, MxC2, MxD2).

St. Charles (SaA, ScA, ScB, SeA, SeB).
Theresa (ThA, ThB, ThB2, ThC2).

GrOUP 2-wmmmmmmec s mmemee e e

Kewaunee (KnB, KnC2).

Morley (MzdB, MzdB2, MzdC2, MzdD2).
Ozaukee (OuB, OuB2, OuC2, OuD2),
Saylesville (ShA, ShB, ShB2, ShC2).

GIroUp 3----===--cmreomc e ee oo

Boyer (BnB).

Fox (FmA, FmB, FmC2, FuB).
Miami (MvB, MvC2).

Oshtemo (OnB).

GroUp B oo m e e

Boyer (BmB, BmC2).
Chelsea (CtB, CtD).
Oshtemo (OmB).

Group Se-c-cemmmm e memmeeeae oo

Casco (CeB, CcC2, CeD2, CeB, CeC2, CeD2).
Casco-Rodman (CrC2, CrD, CrE).

Hochheim (HoC3, HoD3, HoE3).

Miami (MxE). ~

Ritchey (RkB, RkC2, RKE).

GrOUP B mm e o m oo e e

Casco (CfC3).
Casco-Rodman (CrF).

See footnotes at end of table.
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Moderately deep and deep,
well drained and moderately
well drained, loamy soils.

Deep, moderately well drained
and drained soils that have
a clayey subsoil.

Moderately deep and deep
solls that are well drained.

Sandy, excessively drained
soils that are droughty.

Thin, sloping to steep, loamy
soils.

Very thin, droughty soils-----

Sugar maple, red maple,
American beech, northern
red oak, white oak, bass-
wood, hackberry, white
ash, sycamore, bur oak.

Sugar maple, red maple,
basswood, American beech,
white oak, white ash, bur
oak, northern catalpa,
hackberry, sycamore, green
ash, swamp white oak.

Scarlet oak, bur oak, hack-
berry, black oak.

Black oak, scarlet oak---~--

Northern red ocak, white oak,
bur ocak, sugar maple,
American beech, red maple.




PLANTING GUIDE

Tree species suitable for--Continued

Lawns

Street borders

Hedges, screens, or windbreaks

Mountain-ash, blue beech, white ash,
paper birch, river birch, Russian-
olive, southern pin ocak, juneber-
ry, Kentucky coffeetree, red
pine, white pine, white spruce,
black cherry, ironwood.

Paper birch, blue beech, mountain-
ash, black cherry, white pine,
white-cedar, ironwood, southern
pin ocak, white spruce.

Paper birch, redcedar, red pine,

white pine.

Red pine, white pine--cececacmcaaaas

White pine, paper birch, Russian-
olive, juneberry.

Norway maple, southern pin oak,
thornless honeylocust, ironwood,
basswood, white ash, bitternut
hickory.

Bitternut hickory, southern pin
ocak, thornless honeylocust,
green ash, ironwood.

Ironwood-mececmcmmmmr e eee e

Hackberry---e-cmemecmm e ee e

Bitternut hickory, Norway maple,
green ash, ironwood.

Redcedar, Lombardy poplar, white-
cedar, white pine, white spruce.

White-cedar, redcedar, Lombardy -
poplar, white spruce,

Redcedar.

Redcedar, jack pine.

Redcedar, white pine, white-cedar,

white spruce.

Redcedar.
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TABLE 4.--TREE

Woodland suitability group,
soil series, and map symbols

Brief description of soils

Tree species suitable for---

Shade

Group 7----=====--==--m--emmmmmeem——ma———oo—o---
Ashkum (AsA).
Blount (BlA).
Brookston (BsA).
Colwood (Cw).
Drurmer (Dt).
Gilford (Gd).
Kendall (K1A).
Lamartine (ImB).
Manawa (MaA).
Matherton (MhA, MmA).
Mequon (MtA).
Montgomery (Mzb).
Mundelein (MzfA).
Mussey (Mzk).
Navan (Na).

Pella (Ph, Pm).
Pistakee (PrA).
Ritchey (R1A).
Sebewa (Sm).
Virgil (VsA).

Granby (Gf).
Wasepi (WmA).

GIouUp 9-e-—----mmemmmm e e mcmmem—mce—neo
‘Sawmill (Sg).
Wallkill (Wa).
Wet alluvial land (Ww).

Group l0-----cocmmera e ce e e
Adrian (Ac).
Houghton (HtA, HtB).
Muskego (Mzg).
Ogden (Oc).
Palms (Pa).
Rollin {Ru, Rv).

Group ll-----ccrmemrmm e e cemcmmmcomce—cc e
Clayey land (Cv).
Loamy land (Lu).
Marsh (Mf).
Rough broken land (Ry).
Sandy and gravelly land (Sf).
Sandy lake beaches (SfB).

Group l2-----ececemmcc e e
Aztalan (AzA, AzB).
Elliott (EsA).
Fabius (FaA).
Griswold (GtB, GtC2, GwB).
Kane (KeA).
Lawson (Lo).
Lorenzo (LyB2, LyC2, LyD2).
Martinton (MgA).
Warsaw (WdB, WeA, WeB, WeC2, WhA),

Somewhat poorly drained to
very poorly drained, loamy
soils.

Somewhat poorly drained and
poorly drained, sandy loam
and loamy sand soils.

Poorly drained soils on flood
plains.

Organic S0ilS§---ecemeccccmaau—n

Miscellaneous land types-----

Well-drained to somewhat
poorly drained, loamy soils
that have a thick, dark-
colored surface layer.

Swamp white oak, hackberry,
red maple, basswood, green
ash, white ash, )

Silver maple, swamp white
oak.

Swamp white oak, red -maple,
basswood, hackberry, green
ash, sycamore.

Silver maple, red maple,
white ash.

Sugar maple, red maple,
American beech, northern
red oak, white oak, bass-
wood, hackberry, white
ash, sycamore, bur oak,

Y

Soils in this group are poorly suited to most trees, but native trees, except those requiring naturally.

wet soils, may be considered for planting.
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PLANTING GUIDE--Continued

Tree species suitable for--Continued

Lawns

Street borders

Hedges, screens, or windbreaks

White spruce, hemlock, paper birch,

mountain-ash.

White spruce-----c-mcceoccommeua -

Paper birch, white-cedar, balsam
fir, white spruce, mountain-ash.

White-cedar, balsam fir, white
spruce,

Mountain-ash, blue beech, white
ash, -paper birch, river birch,
Russian-olive, southern pin oak,
Jjuneberry, Kentucky coffeetree,
red pine, white pine, white
spruce, black cherry, ironwood,
Norway spruce, European larch.

Green ash, basswood, red maple----

Black ashececcmrmec e e

Southern pin oak, red maple-------

Norway maple, southern pin oak,
thornless honeylocust, bitter-
nut hickory, ironwood, basswood,
white ash,

White-cedar, white spruce.

White-cedar, white spruce.

White-cedar.

White-cedar.

Redcedar, Lombardy poplar, white-
cedar, white pine, white spruce,
Norway spruce.

2/

The land types in this group are not suited to the stated uses for trees.
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TABLE 5.--SHRUB AND VINE PLANTING GUIDE

[The letter "x" means that the plant has the kind of characteristics,
Growth characteristics
Vine
. and Type of | Poten-
Common name Botanical name shrub plant tial Shade Thicket
group height Thorns | 4 1 erant | forming
(feet)
Arborvitae (shrub type)--| Thuja spp.----===-=-~==-- 1, 2, 3 | Shrub--- 3-7 -- - —
Barberry, Japanese------- Berberis thunbergi----- 1, 2 Shrub--- 6 X X -—--
Bittersweete-cecmceaaaaaoa Celastrus scandens----- 1, 2 Vine---- -—- - X -
Blackberry, dewberry, Rubus sSpp.---------=-=-- 1, 2 Bramble- 1-5 X - x
blackcap raspberry.
Chokeberry, black-------- Aronia melanocarpa----- 1, 3 Shrub--- 1-3 -— X X
Cotoneaster-----emmcmmnn= Cotoneaster spp.------- 1, 2 Shrub--- 4-8 - - -
Crab apple---=-ececceun-- Malus Spp.----===-====== 1, 2 Shrub--- -——- - - -—
Currant, alpine-----==--= Ribes alpinum---------- 1, 2 Shrub--- 6-7 .-- x -
Dogwood, gray-----=~-===-- Cornus racemosge=-=---=-- 1, 2, 3 Shrub--- 6-10 -— X ———
Dogwood, pagodg----====-= C. alternifolia-~------- 1, 3 Shrub---] 10-15 -—- X -—
Dogwood, red-osier------- C. stolonifera--------- 1, 3 Shrub--- 3-9 --- X b4
Dogwood, roundleaf------- C. TUBOSB--m-====mceacn= 1, 3 Shrub--- 3-9 ——— X -
Dogwood, Silky--------~-- C. amomum----------=--- 1, 3 Shrub--- 6-10 - x J—
Elder, Americafn-----c----- Sambucus canadensis----| 1, 3 Shrub--- 3-10 -—- -——- X
Filbert (hazelnut)----~-- Corylus americana------ 1, 2 Shrub--- 5-8 ——- X X
Forsythificeeecmmoccac—uan Forsythia spp.--=-=-=--= 1, 2 Shrub--- 4-8 S X ——-
Grape, wilde-c-eccuccanaa Vitis spp.---===c-mee-- 1, 2 Vine---- -—- ——— X o
Hawthorn {thornapple)----| Crataegus spp.--------- 1, 2, 3 | Shrub--- 5-15 X X —
Honeysuckle, shrub type--| Lonicera sSpp.------=~--- 1, 2, 3 | Shrub--- 6-12 - X -
Juniper, creeping~--~--~-- Juniperus spp.--------- 1, 2 Shrub--- 1-2 -— - -——-
Juniper, Pfitzer--------- J. chinensis pfitzeria-| 1, 2 Shrub--- 8-10 - ——- —
Lilage-mmmmemmmm e m e Syringa Spp.----------- 1, 2 Shrub--- 8-10 --- - ——-
Maple, Amur-------cecco~-- Acer ginnala----=~------ 1, 2 Shrub--- 15+ ——- — ———
Mockorange-------c==m==-= Philadelphus Spp.--=--- 1, 2 Shrub--- 6-9 —- _— —
Myrtle (periwinkle)------ Vinca minor------------ 1,2 Herb---- 1 --- x —--
Ninebark, common--------- Physocarpus opulifo- 1, 2, 3 | Shrub--- 6-9 - X x
lius.
Olive, autumn----ce-=-~-- Elaeagnus umbellata----| 1, 2, 3 | Shrub---| 10-15 -— X -
Peashrub, Siberian----~-- Caragana arborescens---| 1, 2 Shrub---| 10-15 ——- ——— ———
Pine, mugho--=c-e-mcneua- Pinus mugo mughus------ 1, 2 Shrub--- 6-9 I -——- _—
Plum, American--------~--- Prunus americang------- 1, 2, 3 | Shrub---§ 10-15 _— X x
Privet, Amur------------- Ligustrum amurense----- 1, 2 Shrub--- 10 a—- X ——
Privet, Regels border----| L. obtusifolium regeli-| 1, 2 Shrub--- 6-9 --- X ———
anum,
Redcedar, eastern-------- Juniperus virginia----- 1, 2 Shrub---| 10-20 ——- - ———
Rose, rugosa and horti- Rosa Spp.-=---=---=c-m- 1 Shrub--- 2-6 - _—— —
cultural varieties,
Russian-olive--==comcmnv-- Elaeagnus angustifolia-| 1, 2, 3 | Shrub--- 15 b'e —— ———
Snowberry-----ecea-eccna- Symphoricarpos spp.----|1, 2 Shrub--- 3-h ——- X x
Spirea, Anthony Waterer--| Spirea bumalda--------- 1, 2 Shrub--- 2-3 - - -
Spirea, van houtte----«--- S. van houttei---mume-- 1, 2, 3 | Shrub--- 5-6 - X —
Sumac, fragrant---------- Rhus aromatica------~-- 1, 2 Shrub--- 3 —— x X
Sumac, smooth----=cceec-- R. glabra~=--=-cccecuan- 1, 2 Shrub--- 6-10 ——- _——— ———
Sumac, staghorn---------- R. typhina-----ccecee-- 1, 2 Shrub---{ 10-15 _— _— x
Viburnum, American cran- | Viburnum trilobum------ 1, 3 Shrub--- 7-9 ——- X -
berrybush.
Viburnum, arrowwood--=w-- V. dentatum------cee-au- 1 Shrub---| 10-12 - X ---
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FOR MILWAUKEE AND WAUKESHA COUNTIES

features, or suitability indicated by the

column heading]

Esthetic features

Suitable for--

Leaves Hedge, Wild- Road- Remarks
Flowers Berries cglor Lagd~ sc?een, life. side Ground
in scaping wind- food and lanti cover
fall break cover P ne

——— _— X X X X - -——- Slightly shade tolerant.

--- X X b'd be b'e -—- -—-

-—- X b4 -—- -—- be be X Native; climbs; fall color;
some landscape value,

b e X X -—- --- be b4 be Native; fall color.

--- X X be -— X be b4 Native; fall color.

- be X b'd X X --- -——-

X X b'd X b'4 X X - Taller species 25 feet high.

X - _——— X X -—- - -— Attractive foliage.

X b4 b4 --- -—- X X --- Native; fall color.

X b'e X --- --- x be -—-- Native; fall color,

X X b's -——— - -— -— -— Native; fall color; some
landscape value.

b d X b4 - ——- X b'd X Native; fall color.

X b4 X --- X X b4 --- Native; fall color.

b'e X —— - -—- X b4 -—-- Native; fall color.

——— x X ——- - X X --- Native; fall color.

X - - X -—- -— - -—

_—— x b'd - - X X X Native; climbs; fall color.

- X X X - b4 X -—- Fall color.

X be X bd X b'e -—- -—

-—- X X b4 -—-- be X X Native; short, sharp-pointed
leaves; fall color.

——— _—— x x - X -— -—- Fall color.

X - ——— b'd X - b'e - Slightly thicket forming.

_— _— X X X --- -—- -—- Tall shrub; potential height
more than 15 feet.

X - --- b4 b4 --- --- ---

x - ——- x -——— ——— X X Forms mat on ground.

X --- X X X ——- bd ---

—— b4 X X X X --- ———

— X x - X x X -——-

— -—- X X -—- be --- -—-

X b4 X -—- -—- X X -——- Native; some thorns; fall
color.

X b4 b'e -—— b'd x -—-- -—- Some landscape value.

_—— X X -——- X X - -— Some landscape value.

-— X X - b4 x X -— Native; short, sharp-pointed
leaves; fall color.

X X -—— X -—-- X X ---

--- b4 X X b4 X - --- ---

- X x b d ——- b d b4 b 4 Native; fall color.

X -—- x X —-—— --- --- ===

X - -—-- X be ——— - ---

- X be X -—- X X b4 Native; fall color.

_—— X X _— ——— X b'd -——- Native; fall color.

X X X -—— - X X -—- Native; fall color; some
landscape value.

bid X b4 X bd X b d -——- Native; fall color,

b4 X X X X be - -——-
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TABLE 5.--SHRUB AND VINE PLANTING GUIDE

Growth characteristics
Vine
Common name Botanical name and Type of | Poten-
shrub plant tial Thorns Shade Thicket
group height tolerant| forming
(feet)
Viburnum, blackhaw------- V. prunifolium---v--eu- 1, 2 Shrub--- 8-10 —— x ——
Viburnum, mapleleaf------ V. acerifolium-----~==-- 1, 3 Shrub--- 3-5 --- be -—
Viburnum, nannyberry----- V. lentago-~-----=------ 1, 2, 3 Shrub--- 9-12 - b'd -—-
Viburnum, rafinesque----- V. rafinesquianum------ 1, 2 Shrub--- 2-4 - X _—
Viburnum (wayfaringtree)-| V. lantana----=e---o--- 1, 2, 3 | Shrub--- 4-9 -— x -
Virginia-creeper--------- Parthenocissus quin- 1, 2 Vine---- --- -—- X -
quefolia.
Wahoo, eastern----------- Euonymus atropurpureus-| 1 Shrub--- e - X -
Weigela--ecmmmocmceccnan= ‘Weigela Spp.----===-==-= 1 Shrub--- 4-8 -— _— _—
Willow, pussywillow and SaliX Spp.-=====--===-= 1, 2, 3 | Shrub--- 2-8 P ——- -
other shrub types.
Winterberry, common------ Ilex verticillata------ 1, 3 Shrub--- 6-9 -——- b4 -
Yew, shrub type---------- TaXxus Spp.-=--=~=-======= 1 Shrub--- 3-10 --- X ——
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FOR MILWAUKEE AND WAUKESHA COUNTIES --CONTINUED

Esthetic features

Suitable for--

Leaves Hedge, Wild-
. color Land- screen, | life R?ad- Ground Remarks
Flowers Berries.| 4, scaping wind- | food and side cover

fall break cover planting
X X X --- X X be --- Native; fall color.
X be X -—- -—- b4 X --- Native; fall color.
b'd b'e X -——— x b'e X --- Native; fall color.
X - X —— ——— X X - Native; fall color.
X X b4 X --- b'd X --- Native; fall color.
-— X be --- -—- b'd X X Native; climbs; fall color;

some landscape value.

—_— x X X -— X X -—- Native; fall color.
X —-- - X x --- --- ---
_——— - - -— x b'e - --- Native; fall color.
_— X X - -—— b4 X --- Native; fall color.
-— x X X -——- x - ———-
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Growth habits, shade tolerance, and esthetic fea-
tures determine the suitability and use of plants
for various functions and locations. Most plantings
can accomplish more than one useful purpose if suit-
able plants are selected. For example, 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 beautification of the land-
scape.

Wildlife Uses of Soils

Kinds of wildlife and general facts about the
habitat for wildlife in Milwaukee and Waukesha Coun-
ties are discussed in this subsection. In addition,
the soils are placed in groups, according to their
suitability for specific kinds of wildlife.

In the eastern part of Milwaukee County, the nat-
ural habitat of deer and many other species of wild-
life has been changed or destroyed as the result of
development and industrialization. The well-drained
soils of uplands in Milwaukee and Waukesha Counties
were formerly well suited to wildlife, but much of
the natural food and cover was destroyed when these
areas were cleared for farming. Stands of trees can
now be found only in woodlots or other areas that
generally are too small for deer and other large
game animals. Small areas in trees do support some
species of small mammals and upland game birds.

A fairly large acreage, consisting mainly of wet-
lands and of the steeper wooded tracts in the west-
ern part of Waukesha County, is used as habitat for
wildlife. The soils in this acreage are not well
suited to farming, and some areas, such as the
Kettle Moraine State Forest, are publicly owned.

The kinds of wildlife in Milwaukee and Waukesha
Counties are duck, geese, and other species of mi-
gratory waterfowl; beaver, mink, muskrat, and other
small fur-bearing animals that inhabit water areas;
grouse, quail, pheasant, and other upland game
birds; songbirds; rabbit, squirrel, and other small
mammals; and deer.

Wildlife Groups

All birds and animals require water, food, pro-
tective cover, and escape routes. The capacity of
the soils to fulfill these requirements determines,
to a great extent, the kinds and amounts of wildlife
in an area. Because the wildlife population of an
area depends on suitability of the habitat, one area
may be able to support a large number of deer, but
another area can support only a small number of
these animals. A different area that can support
fur-bearing animals may not be suitable for game
birds, deer, or other large game animals. Areas
that support only a few birds or animals may be ca-
pable of supporting more species and greater numbers
of wildlife if the habitat is improved.

The kinds and numbers of wildlife that live in a
given area are also closely related to land use, to
the types and patterns of vegetation, and to the
availability of water. Because wild animals are
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mobile, they can make use of the most desirable hab-
itat on a number of different soils. An upland game
bird, for example, may nest in one area, feed in
another, and find protective cover in still another.
A variety of soils within the home range of a given
species of wildlife normally provides the most pro-
ductive habitat.

The soils of Milwaukee and Waukesha Counties have
been grouped according to their suitability for
specified kinds of wildlife habitat. Each group
consists of soils that require similar management,
that respond to management in about the same way,
and that are similar with respect to the hazards and
limitations that affect their use. Limitations of
the soils in each group are rated slight, moderate,
severe, or very severe. A rating of slight indi-
cates that the soils are nearly free of limitations
or have limitations that are easily overcome. A
rating of moderate means that the soils can be read-
ily used if well managed, but generally they are
less productive than soils having only slight limi-.
tations. A rating of severe indicates that the ‘
soils will support only limited numbers of any one
species and that there are hazards or restrictions
that are difficult to overcome. A rating of very
severe means that the soils can provide few or none
of the requirements for a satisfactory habitat. In
evaluating use of the soils for wildlife, no consid-
eration was given to the size and shape of soil
areas or to the pattern that these areas form with
areas of other soils on the landscape.

Discussed in the following pages are the eight
wildlife groups in the survey area. It is not in-
tended that these discussions will eliminate the
need for evaluating the suitability of each site as
wildlife habitat. Only the major limitations are
described, and they are based on information pres-
ently available. As more information about the soil
becomes available, evaluations of suitability of the
soils for wildlife may change. The names of soil
series represented are mentioned in the description
of the wildlife group. To find the names of all the
soils in any given wildlife group, refer to the
"Guide to Mapping Units'" at the back of this survey.

Wildlife Group 1

This wildlife group consists of well drained and
moderately well drained soils and land types that
are loamy throughout and are not subject to flood-
ing. These are Loamy land and soils of the Boyer,
Casco, Dodge, Fox, Grays, Hebron, Hochheim, Knowles,
Mayville, Miami, Oshtemo, St. Charles, and Theresa
series. These soils have a surface layer of loam,
silt loam, or- sandy loam, and they are moderately
permeable. ‘Because the soils are highly desirable
for crops, their use for wildlife is generally
limited to species that live in open areas and small
woodlots. :

For use of these soils by migratory waterfowl and
fur bearers, limitations are severe on slopes of 0
to 2 percent and very severe on slopes greater than
2 percent. Wetland food and cover plants do not
grow well, and the steeper soils are poorly suited



to intensive use for grain and seed crops. Water is
generally not available to furnish suitable habitat
for fur bearers and a resting place for migratory
waterfowl. Developing small areas of shallow water
is difficult.

For use by upland game birds, small mammals, and
deer, limitations are slight to moderate on slopes
of 0 to 20 percent, and moderate to severe on slopes
of more than 20 percent. These soils have good po-
tential for the production of grain, seed crops,
legumes, and wild herbaceous and woody plants that
could be used by upland wildlife. The most limiting
factor for these uses is generally the steepness of
the slopes. Erosion is a hazard if the steeper
soils are intensively used for growing grain and
seed crops.

Wildlife Group 2

This wildlife group consists of Clayey land, a
land type, and well drained or moderately well
drained soils of the Kewaunee, Morley, Ozaukee, and
Saylesville series. These soils have a silt loam
surface layer and a clayey subsoil. Their permea-
bility is moderately slow or slow.

These soils have slight limitations for grain and
seed crops, grasses and legumes, wild herbaceous up-
land plants and woody plants. Limitations are se-
vere for wetland food and cover plants, and they are
moderate for water development,

The soils have slight limitations for upland game
birds, such as pheasant and partridge, and for ani-
mals, such as deer, raccoon, fox, cottontail rabbit,
and squirrel. They have moderate to severe limita-
tions for duck, muskrat, and other kinds of wetland
wildlife.

Wildlife Group 3

This wildlife group consists of excessively
drained soils that are sandy throughout and of soils
in which rooting depth is shallow. These soils are
of the Casco, Chelsea, Ritchey, and Rodman series.
They have low available water capacity and very low
natural fertility. They are droughty and are gener-
ally not used for crops. A large part of the acre-
age 1s in the vicinity of the Kettle Moraine, and it
is used mainly as woodland, for wildlife, and for
recreational purposes. Slopes range from 1 to 45
percent.

The soils of this group are poorly suited to
grain crops, seed crops, grasses, and legumes, and
they are also poorly suited to wetland food and
cover plants. Woody plants that would provide
cover and escape routes are lacking in many places.

Limitations to use of these soils for migratory
waterfowl and fur bearers are very severe. Develop-
ing small areas of shallow water suitable for migra-
tory waterfowl and a water habitat suitable for fur
bearers is so difficult that it is generally not
feasible.

Limitations to use of these soils for upland game
birds, small mammals, and deer are moderate to se-
vere. Grain crops, grasses, and legumes are not

abundant enough to provide much food and cover, and
herbaceous and woody plants that would provide food
and protective cover are lacking in many places. Be-
cause of a lack of shrubs, thickets, and trees, deer
cannot find much protective cover on the steeper
slopes. In most places the number of squirrels is
small because of a lack of den trees and of mast
trees and other sources of natural foods. The num-
ber of rabbits is also limited because of the ab-
sence of thickets and of natural foods.

Wildlife Group 4

In this wildlife group are well drained and mod-
erately well drained soils of the Griswold, Lorenzo,
Markham, and Warsaw series. These soils have formed
under prairie grasses. They have a surface layer of
silt loam, loam, or sandy loam, and they are moder-
ately permeable. These soils are highly desirable
for crops, and their use for wildlife is generally
limited to those species that can live in open areas
where trees are scarce. Slopes range from 0 to 20
percent. Some of the soils are eroded.

For use of these soils by migratory waterfowl,
limitations are severe on slopes of 0 to 2 percent
and very severe on slopes that exceed 2 percent. De-
veloping areas of shallow water is very difficult.

A good supply of grain, grasses, legumes, and wild
herbaceous food plants is available, but providing a
supply of wetland food and cover crops is difficult.
The more sloping soils are subject to erosion if
they are cultivated.

For use by fur bearers, limitations are severe on
slopes of 0 to 2 percent and very severe on slopes
of more than 2 percent. Fur bearers prefer a habi-
tat where water is abundant, but in only a few areas
of these soils is the supply of water adequate or
dependable. Therefore, a suitable water habitat
generally cannot be provided. Growing aquatic
plants for food and woody plants for food and cover
is difficult.

For use by upland game birds, limitations are
slight to moderate. An abundance of grain, seed
crops, and legumes suitable as food for upland game
birds can be grown on these soils. Planting of wild
herbaceous plants and woody plants is necessary in
most places, but many kinds of plants suitable for
providing food, cover, and nesting sites for upland
game birds grow well in fence rows and along the
edges of fields.

For use by deer and by cottontail rabbits and
other small mammals, limitations are moderate. On
the soils of this group, shrubs, thickets, mast
trees, den trees, and woodland plants that provide
food and cover are generally scarce or lacking. Ex-
cept for a few widely spaced oak trees, deer find no
protective cover unless they can obtain cover in
areas of adjacent soils.

Wildlife Group 5

This wildlife group consists of somewhat poorly
drained and poorly drained soils and land types.
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These soils are of the Ashkum, Aztalan, Blount,
Brookston, Colwood, Drummer, Elliott, Fabius, Gil-
ford, Granby, Griswold, mottled subsoil variant,
Kane, Kendall, Lamartine, Lawson, Manawa, Martinton,
Matherton, Mequon, Montgomery, Mundelein, Mussey,
Navan, Pella, Pella, moderately shallow variant,
Pistakee, Ritchey, mottled subsoil variant, Sawmill,
Sebewa, Virgil, Wallkill, and Wasepi series. Also
in the group is Wet alluvial land.

Use of these soils for crops is restricted by
wetness in many places, but a large acreage has been
drained and is used for crops. Many small woodlots
and some large areas are used as woodland and for
wildlife. Slopes range from 1 to 6 percent,

Many kinds of shrubs, vines, and mast and den
trees grow well on these soils, but improved drain-
age is needed for the best growth of grain crops,
seed crops, grasses, and legumes. Cover is-avail-
able for most birds and animals, but occasional
flooding or ponding is a hazard to birds and mammals
that nest or bed on the ground.

Because excess water is a hazard at times, limi-
tations to use of these soils by upland game birds
are moderate. Wet alluvial land and soils of the
Lawson, Pistakee, Sawmill, and Sebewa series are
subject to flooding.

Limitations to use by migratory waterfowl, fur
bearers, songbirds, small mammals, and deer are
slight to moderate. Many kinds of wild herbaceous
plants and woody plants can be produced on these
soils. In most places small developments of shallow
water are fairly easy to provide for migratory
waterfowl, and the desired water level generally is
not difficult to maintain.

Wetland food and cover plants can be expected to
grow well. As a rule, nesting boxes or trees are
needed for wood ducks. Enough water is available
in some places to furnish suitable habitat for fur-
bearing animals. These soils do mot provide good
places for bedding or nesting sites for deer and
rabbit during wet periods.

Wildlife Group 6

In this wildlife group are very poorly drained
organic soils of the Adrain, Houghton, Muskego, Og-
den, Palms, and Rollin series and Marsh. Many areas
of these soils are cropped, but most of the acreage
is covered with native plants and is used as wild-
life habitat or woodland.

Improved drainage is needed for the satisfactory
growth of grain crops, seed crops, and legumes.

Even after the soils are drained, however, they are
poorly suited to many kinds of legumes. At times,
when rainfall is heavy or the water table is high,
burrows and nesting sites on the ground are flooded.
Trees, shrubs, and woody vines are so scarce in many
places that little woodland food is produced and
birds cannot nest.

Limitations to use of these soils by migratory
waterfowl and fur bearers are only slight. Shallow
water developments and suitable water habitat are
easily provided, and water can be maintained at a
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desired level without difficulty. Wetland food and
cover plants can be expected to grow well. Nesting
boxes or trees are needed for wood ducks.

Limitations to use by upland game birds, small
mammals, and deer are moderate. Unless drainage is
improved, wild food plants grow poorly. In most
places only a small number of den trees is available
for squirrels, and few or no acorns are produced.
Because of the scarcity of natural food and the fre-
quent flooding of the burrows, the rabbit population
is small.

Wildlife Group 7

This wildlife group consists of well drained and
moderately well drained Juneau silt loam and a land
type, Alluvial land. These areas are subject to oc-
casional flooding but have only slight limitations
for grain and seed crops, grasses and legumes, and
wild herbaceous plants that provide food and cover
for wildlife. They have moderate limitations for
woody plants and severe limitations for wetland food
and cover plants and water developments.

Because flooding is only occasional and of short
duration, most upland game birds and small animals
can use these sites for food and cover.

Wildlife Group 8

This wildlife group consists of thin, droughty,
or stony and rocky land types. These land types are
Rough broken land, Sandy and gravelly land, and
Sandy lake beaches. Although they differ greatly in
characteristics, all are in the extreme eastern part
of Milwaukee County, near Lake Michigan.

Limitations to use of these land types by migra-
tory waterfowl are severe. Much of the land is too
steep for shallow water developments and other water
habitat, or it is too infertile or too intensively
used by man for the production of adequate food and
cover.

Limitations to use of these land types by fur
bearers are very severe. Slopes are generally too
steep for a suitable water habitat, or they are not
suitable for producing the required food and cover.:

Limitations to use by upland game birds, small
mammals, and deer are very severe. Food and protec-
tive cover generally are inadequate or lacking, and
in many places no habitat is available for nesting.
A few squirrels inhabit some areas of Rough broken
land, where old trees provide dens and acorns or
other mast. In most places, however, few trees are
available that will provide satisfactory dens for
squirrels, and seldom are acorns produced on most of
the land types. Natural food for rabbits is scarce.

Recreational Uses of Soils

The rapidly expanding population in Milwaukee and
Waukesha Counties has made the need for recreation
increasingly important. Not only are larger numbers



of facilities needed, but also facilities that can
accommodate a greater number of people. Because a
large acreage is already used for recreational pur-
poses, and this acreage-is increasing 'in size, un-
derstanding soil properties and limitations that af-
fect use and management of soils used for recrea-
tional purposes is important. Among these soil
properties are texture, permeability, slope, depth
to bedrock, wetness, and susceptibility to erosion
and.flooding. Facilities for :outdoor recreation
that depend a great deal on these soil properties
are playgrounds, athletic fields, and other inten-
sive play areas; picnic areas, parks, and other
extensive play areas; bridle paths, nature trails,
and hiking trails; golf fairways; cottages, service
buildings, and utility buidlings; and tent sites and
trailer campsites.

To help in .planning the management of areas used
for recreation, the soils of these two counties have
been placed in 10 recreation groups. Each group is
made up of soils that have similar limitations af-
fecting their use and that require similar manage-
ment. The limitations are rated slight, moderate,
severe, or very severe. The ratings are only gener-
al. Onsite investigation is needed if development
of a recreational facility is planned.

A rating of slight means that the soils are free
of limitations or have limitations for a'given use
that are easy to overcome. A rating of moderate in-
dicates that the soils have limitations for a given
use that can be overcome by average management and
careful design. A rating of severe means that the
soils have limitations for a given use that are dif-
ficult to overcome. This rating for a particular
use, however, does not imply that soils so rated
cannot be put to that use. A rating of very severe
indicates that the soils have limitations that gen-
erally preclude use for a given purpose.

Not considered in the ratings are the esthetic
qualities of a specific area, the size and shape of
areas occupied by a specific soil, and the pattern
that these areas form with areas of other soils in
the landscape. Nevertheless, all of these features
may be important in selecting a site. The ratings
also do not apply to severely eroded soils but are
for soils that range from not eroded through moder-
ately eroded. In general, limitations for severely
eroded soils are more restrictive than for similar,
but less eroded, soils.

The ratings for the poorly drained soils are for
soils in their natural state without adequate drain-
age. If their-drainage is ‘'improved, these soils can
be used for one or more kinds of recreational devel-
opment.

The degree of limitation for recreational use
varies considerably in soils subject to flooding.

It depends not only on the length and duration of
flooding, but.also on the season in which flooding
occurs. Flooding that takes place during a season
in which the recreational facility is not used is
much less restrictive than flooding that occurs dur-
ing the season of use:

The 10 recreation groups of Milwaukee and Wauke-
sha Counties are discussed in the following pages.

The names of soil .series represénted are mentioned
in the description of each recreation group, but
this does not mean that all the soils of a given se-
ries are in the group. To find the names of all the
soils in any given recreation group, refer to the
"Guide to Mapping Units' at the back of this survey.

Recreation Group 1

This group consists of well drained and moderate-
ly . well drained soils that have a surface layer of
silt loam. These are soils of the Dodge, Grays,
Mayville, and St. Charles series. They are limited
by excess water in only a few places, and generally
they are highly desirable for farming. Slopes range
from 0 to 6 percent.

The soils of this group are-well suited to many
kinds -of plants, and they can support a firm turf
that withstands heavy foot traffic. Extensive lev-
eling exposes the substratum, however, and this lay-
er cannot support turf of sufficient quality to
withstand heavy foot traffic. The surface of these
soils remains wet and soft after rains. Areas that
do not have a cover of plants are slippery, muddy,
and easily compacted when wet. Commonly, the heav-
ily traveled areas are very dusty when dry. Erosion
is a hazard in sloping areas.

Following are limitations for various recreation-
al uses:

For playgrounds, athletic fields, and other in-
tensive play areas; limitations are slight on slopes
of 0 to 2 percent and moderate on slopes of 2 to 6
percent.

For bridle paths, nature trails, and hiking
trails, and for tent-sites and trailer campsites,
limitations are moderate on slopes of 0 to 6 per-
cent. Paths and trails in sloping areas are less
likely to erode if they are placed on the contour
than if they are run up and down the slope.

For picnic areas, parks, and other extensive play
areas; for golf fairways; and for cottages, service
buildings, and utility buildings, limitations are
slight on slopes of 0 to 6 percent. These soils are
not subject to flooding, and they are suitable for
absorbing effluent from domestic sewage disposal
systems.

Recreation Group 2

In this group are excessively drained soils of
the Rodman series and well-drained soils of the
Boyer, Casco, Fox, Griswold, Hochheim; Knowles, Lo-
renzo, Miami, Oshtemo, Ritchey, St. Charles, There-
sa, and Warsaw series. The surface layer of these
soils is silt loam to sandy loam. Most of the soils
are underlain by glacial material, but the Knowles
soils .are underlain by dolomite bedrock within 40
inches of the-surface. The Ritchey soils are under-
lain by dolomite bedrock within 20 inches of the
surface. The soils are limited by excess water in
only a few places, .and they are well suited to many
kinds of grasses, shrubs, trees, and other plants.
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Some of the soils are eroded. Slopes range from 0
to 30 percent.

The soils of this group can support a good turf
capable of withstanding heavy foot traffic. Where
leveling is extensive, however, the substratum is
exposed, and it generally cannot support a good
turf. In places bedrock near the surface limits the
depth to which cuts can be made during leveling.
Areas that have a silt loam surface layer are muddy
and slippery when wet, and sloping areas are subject
to erosion.

Following are limitations for various recreation-
al uses:

For playgrounds, athletic fields, and other in-
tensive play areas, limitations are slight on slopes
of 0 to 2 percent, moderate on slopes of 2 to 6 per-
cent, and severe on slopes of more than 6 percent.

For bridle paths, nature trails, and hiking
trails, limitations are slight on slopes of 0 to 12
percent, moderate on slopes of 12 to 20 percent, and
severe on slopes of more than 20 percent. Locating
trails and paths on the contour lessens the risk of
erosion.

For picnic areas, parks, and other extensive play
areas; for golf fairways; for tent sites and trailer
campsites; and for cottages, service buildings,
and utility buildings, limitations are generally
slight on slopes of 0 to 6 percent, moderate on
slopes of 6 to 12 percent, and severe on slopes of
more than 12 percent. Use of the Ritchey soils for
tent sites and trailer campsites is restricted,
however, because bedrock is so near the surface in
places that using tent stakes and pins would be dif-
ficult. Most of the soils of this group are suita-
ble for absorbing the effluent from domestic sewage
disposal systems. Where bedrock is within 40 inches
of the surface, as in both the Knowles and Ritchey
soils, the use of domestic sewage disposal systems
is restricted and the effluent can contaminate the
ground water.

Recreation Group 3

This group consists of well «drained and moderate-
ly well drained soils that have formed in moderately
fine textured material. These soils are in the He-
bron, Kewaunee, Markham, Morley, Ozaukee, and Sayles-
ville series. Most of them have a surface layer of
silt loam, but the Hebron soils have a surface layer
of loam. The soils are desirable for farming, but
most of the acreage is within or near large areas
used for industry or housing. Some of the soils are
eroded. Slopes range from 0 to 20 percent.

The soils of this group are well suited to many
kinds of plants, and they can support a firm turf
that can withstand heavy foot traffic, except when
the soils are wet. Because permeability is moder-
ately slow or slow, the soils stay wet for short
periods after rains. Bare areas are muddy, slip-
pery, and easily compacted when wet, and these soils
are commonly very dusty when dry. Erosion is a haz-
ard in sloping areas.

Following are limitations for various recreation-
al uses:
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For playgrounds, athletic fields, and other in-
tensive play areas; for bridle paths, nature trails,
and hiking trails; and for tent sites and trailer
campsites, limitations are moderate on slopes of
0 to 6 percent and severe on slopes of more than 6
percent. Surfacing of walks and roads is desirable
in most places.

For picnic areas, parks, and other extensive play
areas, limitations are slight on slopes of 0 to 6
percent, moderate on slopes of 6 to 12 percent, and
severe on slopes of more than 12 percent.

For cottages, service buildings, and utility
buildings, limitations are severe on all slopes.
Because of the moderately slow or slow permeability,
these soils cannot absorb effluent rapidly enough to
permit the satisfactory operation of domestic sewage
disposal systems. Foundations may crack or shift,
for the soils swell when wet and shrink as they dry.

Recreation Group 4

In this group are well-drained Boyer and Oshtemo
soils that have formed in deep, sandy material on
outwash plains in the western part of Waukesha
County. These soils have a surface layer of loamy
sand. They are droughty, are low in natural fertil-
ity, and have only moderate available water capacity.
Some areas are eroded. Slopes range from 1 to 12
percent.

Maintaining a good turf that will withstand heavy
foot traffic is difficult, especially during dry
periods. The only plants to which the soils are
suited are those that can grow in droughty places.
Extensive leveling can expose the sandy substratum,
and that layer is even less capable of supporting a
satisfactory cover of plants than are the surface
layer and the subsoil. Soil blowing is a hazard
where the surface is bare, and water erosion is a
hazard in the sloping areas. The soils are unsta-
ble, and they become loose and soft if used for
paths, trails, and roads.

Following are limitations for various recreation-
al uses:

Limitations are moderate if these soils are used
for picnic areas, parks, and other extensive play
areas; for bridle paths, nature trails, and hiking
trails; and for cottages, service buildings, and
utility buildings.

Where the soils are used for playgrounds, athlet-
ic fields, and other intensive play areas, or for
tent sites and trailer campsites, limitations are
moderate on slopes of 0 to 6 percent, and severe on
slopes of more than 6 percent.

Limitations are severe for golf fairways.

Recreation Group 5

This group consists of excessively drained and
well drained, coarse-textured soils that have formed
in deep, sandy and gravelly material on outwash
plains. These soils are in the Casco, Rodman, and
Chelsea series. They are droughty, have low avail-
able water capacity, and have very low natural fer-
tility. Slopes range from 1 to 45 percent. Many



areas are stony and gravelly, and some areas are se-
verely eroded.

Maintaining a good turf that will withstand heavy
foot traffic is difficult on these soils, especially
in heavily traveled areas. The only plants to which
the soils are suited are those that can grow on
droughty soils. The sandy areas are subject to
blowing, and the sloping areas are subject to water
erosion. The soils are unstable in many places, and
they become loose and soft if used for paths,
trails, and roads, especially in sloping areas. In
other places pebbles and cobblestones are a hazard
to horses and people. Many of the roads and trails
need surfacing.

Following are limitations for various recreation-
al uses:

For picnic areas, parks, and other extensive play
areas, limitations are moderate on slopes of 0 to 12
percent and severe on slopes of more than 12 per-
cent.

For bridle paths, nature trails, and hiking
trails, limitations are slight on slopes of 0 to 12
percent, moderate on slopes of 12 to 20 percent, and
severe on slopes of more than 20 percent.

For cottages, service buildings, and utility
buildings, limitations are modérate on slopes of 0
to 12 percent and severe on slopes of more than 12
percent. The soils rapidly absorb effluent from
domestic sewage disposal systems, but in some places
the effluent can contaminate the ground water.

For tent sites and trailer campsites, limita-
tions are moderate on slopes of 0 to 6 percent and
severe on slopes of more than 6 percent.

Limitations are severe for golf fairways.

Recreation Group 6

This group consists of Alluvial land and of soils
of the Aztalan, Blount, Elliott, Fabius, Griswold,
Juneau, Kane, Kendall, Lamartine, Manawa, Martinton,
Matherton, Mequon, Mundelein, Ritchey, Virgil, and
Wasepi series. - Most of these soils have a surface
layer of silt loam or loam, and most of them are
somewhat poorly drained. The Griswold soil is well
drained, however, and the Juneau soil is well
drained or moderately well drained and is subject to
occasional overflow. The Ritchey soil is underlain
by dolomite bedrock at a depth within 40 inches of
the surface. Slopes range from 0 to 6 percent, but
they are mainly between 1 and 3 percent.

The water table is high during wet periods, and
these soils must be drained if the best use is to
be made of them. They remain wet for several days
after rains, and those that have a surface layer of
silt loam are easily compacted when wet. The soils
can support a good turf, but the turf is easily dam-
aged - when the soils are wet. Heavily traveled areas
commonly become muddy and slippery if they are not
protected by a good cover of turf. The soils can
support many kinds of sod-forming plants, and plants
that can grow on moist or wet soils do especially
well. Surfacing is generally needed on trails,
paths, and roads that are heavily traveled.

Following are limitations for various recreation-
al uses:

Limitations are moderate if these soils are used
for playgrounds, athletic fields, and other inten-
sive play areas; for picnic areas, parks, and other
extensive play areas; for bridle paths, nature
trails, and hiking trails; for golf fairways; and
for tent sites and trailer campsites.

Limitations are very severe for cottages, service
buildings, and utility buildings. Domestic systems
for disposing of sewage are inoperative much of the
year when the soils are flooded as the result of the
high water table. In addition, bedrock underlying
the Ritchey soil may interfere with excavation, and
the effluent from septic tanks in areas of that soil
can contaminate the ground water.

Recreation Group 7

This group consists of poorly drained soils that
have a surface layer of silty clay loam to fine
sandy loam. These soils are in the Ashkum, Brook-
ston, Colwood, Drummer, Gilford, Granby, Montgomery,
Mussey, Navan, Sawmill, and Sebewa series, and the
group also includes both a normal Pella soil and a
soil of the Pella series, moderately shallow vari-
ant. Slopes range from 0 to 3 percent.

The water table is high during much of the year,
and the soils must be drained if the best use is to
be made of them. Even where the soils are drained,
they remain wet for long periods after rains. Fur-
thermore, the soil of the Pella series, moderately
shallow variant, is difficult to drain because bed-
rock is so near the surface in places that it inter-
feres with the installation of a drainage system.
The soils that have a surface layer of silt loam or
silty clay loam are easily compacted when wet. All
the soils can support a good turf. The turf cannot
withstand heavy foot traffic, however, and it-is
easily damaged when the soils are wet. Heavily
traveled areas commonly become muddy and slippery
when wet if the turf is not thick enough to protect
them. Surfacing is generally needed on trails,
paths, and roads that are heavily traveled. The
only suitable sod-forming plants are ones that grow
in wet areas.

Following are limitations for various recreation-
al uses:

Limitations are severe for playgrounds, athletic
fields, and other intensive play areas; for picnic
areas, parks, and other extensive play areas; for
bridle paths and nature and hiking trails; for golf
fairways; and for tent and trailer campsites.

Limitations are very severe for cottages, service
buildings, and utility buildings. Domestic systems
for disposing of sewage are inoperative much of the
year when they are flooded by high ground water.

Recreation Group 8
This group consists of somewhat poorly drained

and poorly drained soils that have formed in alluvi-
al material at the bases of upland slopes and on
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bottom lands along streams. It consists of Wet al-
luvial land and of soils of the Lawson, Pistakee,
and Wallkill series. Slopes range from 0 to 3 per-
cent.

These soils are subject to flooding, and they
stay wet much of the year. Unless protection from
flooding is provided, additional alluvial material
is likely to be deposited from time to time. Even
where drainage is improved, excess water is a limi-
tation for long periods after rains. If the soils
are subjected to heavy foot traffic when wet, they
become muddy and slippery and are readily compacted.
A good sod can be established in areas that are pro-
tected from further deposition, but the sod is eas-
ily damaged. The only suitable plants are those
that can grow in wet areas.

Limitations are moderate if these soils are used
for bridle paths, nature trails, and hiking trails.
Surfacing of paths and trails is needed in many pla-
ces.

Limitations are severe for playgrounds, athletic
fields, and other intensive play areas; for picnic
areas, parks, and other extensive play areas; for
golf fairways; and for tent sites and trailer camp-
sites.

Limitations are very severe for cottages, service
buildings, and utility buildings. Domestic systems
for disposing of sewage are inoperative when the wa-
ter table is high or when the soils are flooded.
These soils liquefy readily when wet, and they are
subject to frost heave. Therefore, cracking and
shifting are hazards to foundations. Surfacing gen-
erally is needed on roads and trails.

Recreation Group 9

This group consists of very poorly drained organ-
ic soils along river bottoms and in old basins for-
merly occupied by glacial lakes. The soils are in
the Adrian, Houghton, Muskego, Odgen, Palms, and
Rollin series. They-are mucky and have a high water
table throughout most of the year. The soils cannot
withstand heavy foot traffic when wet, and they are
dusty when dry. Even where the soils are drained,
they remain wet for long.periods after rains. They
are likely to shrink as they dry, and large cracks
then form in some places. Trafficability is poor,
and sod is easily damaged. The only suitable plants
are those that can grow on organic soils.

Limitations are severe if these soils are used
for golf fairways.

Limitations are very severe for playgrounds, ath-
letic fields, and other intensive play areas; for
picnic areas, parks, and other extensive play areas;
for bridle paths, nature trails, and hiking trails;
for cottages, service buildings, and utility build-
ings; and for tent sites and trailer campsites. The
soils have low bearing capacity, and foundations may
crack or shift. Because the soils are unstable, an-
choring tents with pins and stakes is difficult.
Paths, trails, and roads are difficult to maintain,
and they become soft and loose and are readily com-
pacted. Surfacing is needed on roads and trails,
but even this may not keep these places firm.
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Recreation Group 10

In this group are the miscellaneous land types
Rough broken land and Sandy lake beaches, along the
shores of Lake Michigan and in deep ravines that ex-
tend back from the lake, and Clayey land, Loamy .
land, Marsh, and Sandy and gravelly land in other
parts of the survey area. Some of these land types
are so frequently flooded or wet, so sandy, so com-
pacted, or so steep and erodible that they are gen-
erally of little use for recreation. Others occur
in areas too small or too intensively used for other
purposes to support a desirable cover of plants. '
Consequently, the limitations are severe or very se-
vere for playgrounds, athletic fields, and other in-
tensive play areas; for picnic areas, parks, and
other extensive play areas; for bridle paths, nature
trails, and hiking trails; for golf fairways; for
cottages, service buildings, and utility buildings;
and for tent sites and trailer campsites.

4/

Engineering Uses of Soils

Some soil properties are of special interest to
engineers because they affect the construction and
maintenance of roads, airports, and pipelines, the
foundations of buildings, facilities for storing wa-
ter, structures for controlling erosion, drainage
systems, and systems for disposing of sewage. Among
the properties most important to engineers are per-
meability to water, shear strength, compaction char-
acteristics, soil drainage, shrink-swell character-
istics, grain size, plasticity, and soil reaction.
Also important are depth to the water table, flood-
ing hazard, depth to bedrock or to sand and gravel,
and relief. Such information is made available in
this subsection. Engineers can use it to--

1. Make soil and land use studies that will aid
in selecting and developing industrial, com-
mercial, residential, and recreational sites.

2. Make preliminary estimates of the engineering
properties of soils in planning agricultural
drainage systems, farm ponds, irrigation sys-
tems, and diversion terraces. )

3. Make preliminary evaluations of soil and
ground conditions that will aid in selecting
locations for highways, airports, pipelines,
and cables and in planning detailed investi-
gations at the selected locations. .

4. Locate probable sources of gravel and other
construction materials.

5. Correlate performance of engineering struc-
tures with soil mapping units, and thus de-
velop information for overall planning that
will be useful in designing and maintaining
certain engineering practices and structures.

6. Determine the suitability of soils for cross-
country movement of vehicles and construction
equipment.
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7. Supplement information obtained from other
published maps and reports and from aerial
photographs.

8. Develop other preliminary estimates for con-
struction purposes pertinent to the particu-
lar area.

It should be emphasized that the interpretations
made in this soil survey may not eliminate the need
for sampling and testing at a site chosen for a spe-
cific engineering work that involves heavy loads or
at a site where excavations are to be deeper than
the depths of the layers here reported. Also, engi-
neers should not apply specific values to the adjec-
tive ratings for bearing capacity given in this sur-
vey. Nevertheless, by using this survey, an engi-
neer can select and concentrate on those soil units
most important for his proposed kind of construc-
tion, and in this manner he can reduce the number of
samples taken for laboratory testing and complete an
adequate soil investigation at minimum cost.

Information of value in planning engineering work
is given throughout the text, especially in the sec-
tions "Descriptions of the Soils" and "Formation and
Classification of Soils." Some of the terms used by
soil scientists may be unfamiliar to the engineer,
and some words--for example, soil, clay, and sand--
may have special meaning in soil science. These and
other special terms used in the soil survey are de-

- fined in the Glossary.

Most of the information about engineering is giv-
en in tables 6, 7, 8, and 9. Table 6 contains engi-
neering test data for several representative soils

that were sampled in Milwaukee and Waukesha Counties.

Table 7 gives textural classification of the major
soil horizons of all the soils and their estimated
properties. Table 8 contains soil interpretations
for specified uses that are useful to engineering,
and table 9 contains soil interpretations for farm
uses.

Engineering Classification Systems

Agricultural scientists of the U.S. Department of
Agriculture classify soils according to texture. In
this system the textural classes of soils are based
on the proportions of sand, silt, and clay in the
soil (5). This system of naming textural classes is
comparable, in some ways, to the two systems most
commonly used by engineers for classifying soils.

Most highway engineers classify soil material in
accordance with the system approved by the American
Association of State Highway Officials (AASHO) (2).
In this system soil materials are classified in sev-
en principal groups, based on the gradation, liquid
limit, and plasticity index of the soils. The
groups range from A-1 (gravelly soils having high
bearing capacity, the best soils for subgrade) to
A-7 (clayey soils having low strength when wet, the
poorest soils for subgrade). Within each group the
relative engineering value of the soil material is
indicated by a group index number. Group index num-
bers range from 0 for the best material to 20 for

the poorest. The group index number is shown in pa-
rentheses after the soil group symbol in table 6.

Some engineers prefer to use the Unified classi-
fication system (7). 1In this system soil materials
are identified according to texture and plasticity
and performance as engineering construction materi-
al. They are identified as coarse grained (eight
classes), fine grained (six classes), and highly or-
ganic. The.last column in table 6 gives the classi-
fication of the tested soils according to the Uni-
fied system.

Engineering Test Data

Soil samples from major horizons of soils of sev-
eral of the more extensive series in Milwaukee and
Waukesha Counties were sampled at representative lo-
cations and were tested by the State Highway Commis-
sion of Wisconsin under a cooperative agreement with
the U.S. Department of Commerce, Bureau of Public
Roads. These samples were tested in accordance with
the standard procedures of AASHO to help evaluate
the soils for engineering purposes. The results of
these tests and the classification of each soil sam-
ple according to both the AASHO and Unified systems
are given in table 6.

The table gives optimum moisture and maximum dry
density values for most of the tested soils. In the
moisture density, or compaction test, a sample of
the soil material is compacted several times using a
constant compactive effort, each time at a succes-
sively higher moisture content. The moisture con-
tent increases until the optimum moisture content is
reached. After that, the density decreases with in-
crease in moisture content. The highest density ob-
tained in the compaction test is termed "maximum dry
density." Moisture-density data are important in
construction, for as a rule, optimum stability is
obtained if the soil is compacted to about the maxi-
mum dry density when it is at approximately the op-
timum moisture content.

The engineering classifications are based on data
obtained by mechanical analysis and by tests to de-
termine liquid limits and plastic limits. The re-
sults of the mechanical analysis, obtained by com-
bined sieve and hydrometer methods, may be used to
determine the relative proportions of the different
size particles that make up the soil sample. The
percentage of fine-grained material, obtained by the °
hydrometer method, which generally is used by engi-
neers, should not be used in determining textural
classes of soils.,

The tests to determine liquid limit and plastic
limit measure the effect of water on consistence of
the soil material. As the moisture content of a
clayey soil increases from a very dry state, the ma-
terial changes from a semisolid to a plastic state.
As the moisture content is 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 plas-
tic state. The liquid limit is the moisture content
at which the soil material passes from a plastic to
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TABIE 6.--ENGINEERING

[Tests were performed by the State Highway Commission of Wisconsin in cooperation with the U.S.
the American Association of State

Moisture density 1/

Mechanical analysis 2/

Depth Percentage passing sieve--
Soil name and location from Maximum { Optimum
surface dry moisture
density No. 4 | No. 10
2-in. 1-in, | 3/b-in/| (4.7 (2.0
A mm. ) mm,
In. Lb. per Pct.
cu. ft,
Fox sandy loam:
SWisEL sec. 2, T. 6 N., R. 12-24 120 12 100 96 9l 87 8
17 E., Waukesha County 38-60 107 12 --- ——- —- ——- 100
(Mogal)
Hochheim loam:
SELNEL sec. 23, T. 6 N., R. 8-17 106 19 .- --- 100 96 93
19 E., Waukesha County 21-60 140 6 100 93 88 h 67
(Modal)
Kewaunee silt loam:
SEiNEL sec. 1, T. 8 N., R. 10-22 99 23 ——- - - — 100
21 E., Milwaukee County 22-48 115 15 --- 100 99 97 95
(Modal)
Martinton silt loam:
SEfswi sec. 17, T. 5 N., R. 6-12 (4/) (/) _—- --- - .- 100
20 E., Waukesha County 22-60 (%/) (L/) - —— - —— 100
(Thin solum)
NELSWE sec. 34, T. 5 N., R. 1h-2k 104 20 ——- ——- —— —— 100
20 E., Waukesha County 26-60 107 18 —— - - - 100
(Modal)
NEZNWi sec. 35, T. 5 N., R. 13-24 (&/) (4/) --- - --- ——- 100
20 E., Waukesha County 33-60 (L)) (L/) - — _—- -—- 100
(Thick solum)
Mequon silt loam:
. 1 1
SENE+ sec. 5, T. 8 N., R. 12-18 103 16 - _—— - - 100
21 E., Milwaukee County 32-48 103 15 - _— - —- 100
(Modal)
SE+SWE sec. 6, T. 8 N., R. 15-24 (4/) (4/) - - —— - 100
21 E., Milwaukee County 31-h2 (%/) (&/) - —-- —— —— 100
(Modal)
NELSEL sec. 33, T. 8 N., R. 9-19 (4/) (4/) - 100
20 E., Waukesha County 25-48 (L)) (L/) - - — - 100
(Thin solum)
Miami loam, sandy loam substratum:
SELNEL sec. 19, T. 6 N., R. 19-27 113 16 100 99 98 ol 91
17 E., Waukesha County 34+50 135 7 100 96 95 82 76
(Modal)
SWiNWL sec. 22, T. 5 N., R. 12-27 (4/) (4/) 100 99 98 93 90
18 E., Waukesha County 33-60 (L)) (L/) 100 9l 91 77 71
(Modal)

See footnotes at end of table.
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TEST DATA

Department of Commerce, Bureau of Public Roads, in accordance with standard test procedures of
Highway Officials (AASHO) (2)]

Mechanical analysis 2/--Continued Classification
Percentage passing Liquid {Plasticity
sieve--Continued Percentage smaller than-- limit | index 3/
AASHO Unified
No. 40 | No. 200
(0.42 (0.074 0.05 mm.} 0.02 mm. | 0.005 mm.| 0.002 mm.
mm. ) mm. )
51 24 23 23 17 16 39 23 A-2-6(1) SC
80 8 7 b 2 1 (&/) 5/NP A-3(0) SM-SP
82 57 55 Ly 38 33 L2 21 A-7-6(9) CL
56 35 32 22 11 7 14 2 A-2-4(0) SM
99 90 89 85 67 57 58 33 A-7-6(20) | CH
90 76 73 63 43 31 22 15 A-6(10) CL
99 97 97 95 76 61 62 35 A-7-6(20) |CH
98 96 96 89 63 L1 ite) 20 A-6(12) CL
98 82 79 72 54 Ly 43 23 A-7-6(1k) CL
98 ok 91 79 50 36 31 13 A-6(9) CL
99 97 96 91 67 S5k 5b 30 A-7-6(19) |CH
99 98 97 89 57 L1 35 16 A-6(10) cL
99 97 96 84 56 L5 46 25 A-7-6(15) |cL
99 92 90 Th L6 32 28 12 A-6(9) CL
97 78 76 6L L 32 39 20 A-6(12) CL
98 87 85 77 53 Lo 33 15 A-6(10) CL
98 92 91 7 57 45 42 2l A-7-6(13) | CL
99 90 86 7h L9 37 30 1h4 A-6(10) cL
80 43 L1 36 26 22 Lo 22 A-6(5) sC
63 27 25 16 8 5 (4/) 5/NP A-2-1(0) SM
82 L1 38 34 24 20 34 19 A-6(3) sC
59 22 20 15 8 6 (/) 5/NP A-2-14(0) SM
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TABIE 6.--ENGINEERING

Moisture density 1/ Mechanical analysis 2/
Depth . .
Soil name and location from Maximum Optimum Percentage passing sieve-
surface dry moisture
density No. & | No. 10
2-in, l-in. | 3/b-in.| (4.7 (2.0
mm, ) mm, )
In. Lb. per Pct.
cu. ft.
Montgomer¥ silty clay loam:
SWENWE sec. 6, T. 8 N., R. 17-21 gu/g éu/; - - - — -
21 E. Milwaukee County 30-48 L/ L/ - - - —— 100
(Alkaline)
NEiSWE sec. 36, T. 5 N., R. 16-20 107 18 - - - I ——
20 E., Waukesha County 30-60 110 18 —_—— ——— _— —— ——
(Modal)
NELSEL sec. 33, T. 5 N., R. 10-2L (/) (4/) -—- - —_— - ——
20 E., Waukesha County 2L4-60 (L)) (L) _— _—- ——- - -
(Thin solum)
Mundelein silt loam:
MWilwWt sec. 10, T. 5 N., R. 9-17 (4/) (4/) - --- 100 98 96
17 E., Waukesha County 20-60 (L/) (L)) - —— —— — -
(Modal)
Ozaukee silt loam:
SWilWs sec. 36, T. 8 N., R. 14-22 98 2L - - - - 100
20 E., Waukesha County 22-60 107 20 - - —— —— 100
(Modal)
St. Charles silt loam, gravelly
substratum:
NELNEL sec. 34, T. 8 N., R. 25-36 (4/) (4/) - - ——- — -
18 E., Waukesha County 40-51 (L/) (%) - — —— - 100
(Thick silt mantle)
WWiNEL sec. 31, T. 8 N., R. 28-41 (4/) (4/) -— _— - _— 100
18 E., Waukesha County L6-61 (L) (L/) ——- .- - —— 100
(Thick silt mantle)
SEisE: sec. 9, T. 7 N., R. 26-36 102 21 — — - —— —
18 E., Waukesha County 58-68 128 8 100 95 93 80 73
(Modal)
Saylesville silt loam:
NEiswl sec. 34, T. 5 N., R. 14-26 (L)) (4/) --- --- ——- —- —-—
20 E., Waukesha County 36-60 (%)) (L/) _— —— —— —— 100
(Modal)
NE{\W% sec. 25, T. 8 N., R. 7-15 (4/) (4/) ——- —- - —— -
20 E., Waukesha County 20-48 (&/) (L)) - ——- —— —- 100
(Thin solum)

See footnotes at end of table.
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TEST DATA--Continued

Mechanical analysis 2/--Continued Classification
Percentage passing Liquid | Plasticity
sieve--Continued Percentage smaller than-- limit index 3/
AASHO Unified
No. Lo No. 200
(0.4 (0.074 0.05 mm. } 0.02 mm.|0.005 mm. |0.002 mnm.
mm. ) mm. )
100 98 98 93 70 55 67 4o A-7-6(20) CH
99 99 99 93 65 50 52 31 A-7-6(18) CH
——— 100 99 95 63 46 39 20 A-6(12) CL
--- 100 99 9L 61 45 35 17 A-6(11) CL
--- 100 99 97 72 55 52 29 A-7-6(18)  |cH
100 99 99 97 68 50 37 17 A-6(11) CL
93 6L 58 35 18 14 27 7 A-L(6) CL
100 8L 70 21 6 5 (/) 5/NP A-L(8) ML
98 93 92 89 69 53 52 29 A-7-6(18) CH
98 92 90 83 60 i 38 19 A-6(12) CL
100 99 97 79 L1 3k L5 22 A-T-6(14) cL
99 9l 91 59 30 25 38 16 A-6(10) CL
99 98 96 73 39 33 L2 21 A-7-6(13) CL
97 90 87 59 30 24 33 1k A-6(10) CL
100 98 97 77 L1 34 L6 25 A-7-6(15) CL
53 12 8 in 2 1 (&/) 5/NP A-2-4(0) SW-SM
100 92 90 83 61 Lo 48 26 A-T7-6(16) cL
98 95 91 76 45 29 30 12 A-6(9) CL
100 99 98 96 81 63 53 29 A-7-6(18) CH
99 98 98 96 79 58 46 2L A-7-6(15) CL




TABIE 6.--ENGINEERING

Moisture density 1/

Mechanical analysis 2/

Depth
Soil name and location frgm Maximum | Optimum Percentage passing sieve--
surface dry moisture
density No. 4 | No. 10
2-in. 1-in, [3/Lk-in. | (4.7 (2.0
mm.) | mm.)
In. Lb. per Pct.
cu., ft.
Theresa silt loam:

MWiSEL sec. 16, T. 7 N., R. 15-28 105 18 100 98 98 92 89
18 E., Waukesha County 31-60 143 6 100 90 87 71 66
(Modal)

1/

Based on AASHO Designation: T 99-57 (2).

2/

“Mechanical analyses according to AASHO Designation T 88-57 (2).
somewhat from results obtained by the soil survey procedure of the Soil Conservation Service (scs).

Results by this procedure may differ

In the

AASHO procedure, the fine material is analyzed by the hydrometer method and the various grain-size fractions

are calculated on the basis of all the material, including that coarser than 2 millimeters in diameter.

In

the SCS soil survey procedure, the fine material is analyzed by the pipette method and the material coarser
than 2 millimeters is excluded from calculations of grain-size fractions.
this table are not suitable for use in naming textural classes for soils.
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TEST DATA--Continued

Mechanical analysis 2/--Continued Classification

Percentage passing Liquid | Plasticity

sieve--Continued Percentage smaller than-- 1limit index 3/

AASHO Unified

No. 40 | No. 200
{0.k42 (0.074 0.05 mm.| 0,02 mm, |0.005 mm. |0.002 mm.

mm. ) mm. )

77 L8 b7 L3 33 3L L3 25 A-7-6(8) sc

56 25 22 12 6 L (L/) 5/NP A-2-4(0) SM

SCS and BPFR have agreed to consider that all soils having plasticity indexes within 2 points from A-line

are to be given a borderline classification,

is SM-SP.
L/
Data not recorded.
3/

Nonplastic.

An example of a borderline classification obtained by this use
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TABLE 7.--ESTIMATED ENGINEERING

(The land types Alluvial land (Am), Clayey land (Cv), Loamy land (Iu), Marsh (Mf), Rough broken land (Ry),

table because their characteristics are too variable for estimating.
the Knowles soils and at & depth of 10 to 20 inches in the Ritchey soils.

Bedrock is at a depth of more than
Absence of data indicates

Depth to Depth Classification
Soil series seasonal from .
and map symbols high water surface USDA texture Unified AASHO
table
Ft. In.
Adrian; AC----cecmcccnn-. 0-1 0-27 Muck=ecerearccncaccncax Pt | emcemaaa
27-60 Sandeeememeemcm e SP A3
Ashkum: AsAe--cecemoc—occac 0-1 0-11 Silty clay loam------- CL A-7
11-23 Silty clay--==~=--o-u- CH A-T7
23-60 8ilty clay loam-e-~=--- CL A-6 or A-T7
Aztalan: AzA, AzB-e---e-- 1-3 0-17 Lo@meemecmecommmmeeane ML A-L
17-60 Silty clay loom-----w- CL A-6 or A-7
Blount: BlA--eoo—coomecne 1-3 0-8 Silt loamwe=-mm=eecma- ML A=k
8-28 Silty clay=-=w-cmmneuo CH A=T7
28-60 Silty clay loam------~ CL A-6 or A-T
Boyer: BmB, BmC2, BnB---- 5+ 0-15 Loamy sand-==-==-==---- SM A-2
15-36 Sandy lo@me---=-====-ee= SM A-2
36-64 Sandee--=m=mmmmeeamann SP-sM A-3
Brockston: BsA--ee-ecmeu= 0-1 0-15 Silt logm~=r---mo—mcen ML or OL A-h
15-29 Loam=emcmeemmcccccanaa CL A-6
29-60 Gravelly lo@me-e=--=e--« SM A-h
Casco: CeB, CeC2, CeD2, 5+ 0-7 Loama=mmmeemm—— - ————— ML A-L
CeB, CeC2, CeD2, CfC3, 7-19 Clay lo@me----=-ce---- CL A-6
crC2, CrD, CrE, CrF. 19-60 Sand and gravel------- GP-GM A-1
(For properties of
the Rodman soils
in mapping units
CrC2, CrD, CrE, and
CrF, refer to the
Rodman series.)
Chelsea: CtB, CtD-=--ww-- 5+ 0-72 Fine sand------=e--c-c SP-SM A-3
Colwood: CWememmmecmamave 0-1 0-18 Silt lo@mem====c=m-nmx ML or OL A=k
18-25 Silty clay loame------ CL A-6
2562 8ilt and fine sand----| ML A-k
Dodge: DdA, DdBem=cecweu- 5+ 0-16 Silt lo@me-==c=ceameas ML AL
16-33 Silty clay loame-=---= CL A-6 or A-7
33-60 Loamr===mcmcmmmm e ML A-L
Drummer: Db-mecemecece——a 0-1 0-15 Silt lo@me--=eccecaaao ML or OL A-6
15-46 Silty clay loam------- CL A-6 or A-T7
46-60 Sand and gravel------- GP-GM A-2
Elliott: BEgA-eemmaccacan= 1-3 0-13 Silt lo@me--===errenaa ML A-L
13-26 Silty clay---~-------- CH A-7
26-60 Silty clay loam------- CL A-6 or A-7

See footnotes at end of table.
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PROPERTIES COF THE SOILS

Sandy and gravelly land (Sf), Sandy lake beaches (Sfb), and Wet alluvial land (Ww) are omitted from this
It is at a depth of 3 to 5 feet in

5 feet in all soils except those of the Knowles and Ritchey series.

information is not available or does not apply, >=more than]

Percentage passing sieve l/

Available Shrink-
No. L No. 10 No. 200 Permeability water swell
(4.7 mm. ) (2.0 mm.) (0.07 mm.) capacity potential
In. per hr. In. per in. '
of soil
depth
------------------ 2.0-6.3 0.20 5.6-7.3
100 100 2 6.3-20.0 .0L 6.1-7.3 Very low.
100 95 95 0.63-2.0 .20 6.6-7.3 Moderate.
100 100 95 0.20-0.63 .18 6.6-7.3 High.
100 100 90 0.20-0.63 .18 7.4-8.4 Moderate.
100 100 60 0.63-2.0 .20 6.6-7.3 Low.
100 100 95 0.20-0.63 .18 7.4-8.4 Moderate.
100 100 85 0.63-2.0 .20 5.6-7.3 Low.
100 100 100 0.20-0.63 .18 5.6-7.3 High.
100 100 95. 0.20-0.63 .16 7.4-8.4 Moderate.
100 8o 15 6.3-20.0 .07 5.6-7.3 Low.
100 95 30 2.0-6.3 .10 5.1-6.5 Low.
100 95 5 >20.0 .Oh 7.4-8.4 Low.
100 100 95 0.63~2.0 .22 6.6-7.3 Low.
100 100 55 0.63-2.0 .18 6.6-7.3 Low.
80 75 4s 0.63-2.0 .10 7.4-8.4 Low.
95 85 60 0.63-2.0 .20 6.6-7.3 Low.
95 85 70 0.63-2.0 .18 5.6-7.3 Moderate.
50 Ls 5 >20.0 .02 7.4-8.4 Low.
100 100 6 6.3-20.0 .06 5.1-7.8 Low.
100 100 100 0.63-2.0 .22 6.6-7.3 Low,
100 100 100 0.63-2.0 .18 5.6-7.3 Moderate.
100 100 87 0.63-2.0 .16 7.4-8.4 Low.
100 100 95 0.63-2.0 .22 5.6=7.3 Low.
100 95 90 0.20-0.63 .18 6.1-7.3 Moderate.
95 85 55 0.63-2.0 .16 7.4-8.L4 Low.
100 100 100 0.63-2.0 .22 6.1-7.3 Low.
100 100 95 0.63-2.0 .18 6.1-7.3 Moderate.
50 45 5 >20.0 .02 7.4-8.4 Low.
100 100 95 0.63-2.0 24 5.6-6.5 Low.
100 100 85 0.20-0.63 .20 6.5-7.4 High.
100 100 85 0.20-0.63 .18 7.4-8.4 Moderate.
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TABIE 7.--ESTIMATED ENGINEERING FROPERTIES

Depth to Depth Classification
Soil series seasonal from .
and map symbols high water surface USDA texture Unified AASHO
table
Ft. In.
Fabius: FaAee-cmmcoccae-- 1-3 0-15 Lo8Mmemmmmmmmm e mee e e ML A-L
15-60 Sand and gravele--~-~---- GP~-GM A-1
Fox:

FmA, FmB, FmC2, FoA, 5+ 0-8 LoBM-==cmmmmmmm e ML A=k

FoB, FoC2, FsA, FsB, 8-33 Clay lo@m---======-w=-- CL A-6

FsC2, FtB. 33-62 Sand and gravel-------- GP-GM A-1

FnB----memmemmm————ama- 5+ 0-8 Sandy lo@m-----==--a-ua SM A-2

8-32 Sandy clay loam=-----== sC A-6

32-38 Sand and gravel-------- GP-GM A-2

38-60 Sandy lo@m-==-=====m==- SM A-L

Gilford: Gdm-=mme=-=ee=w= 0-3 0-10 Loam-=mmmmmmmmmmmmmem e ML or OL A-L

10-30 Sandy loam-=---=-=c==w-- SM A-L

30-60 Sand---==-=~c-mcmmomeo SP A-3

Granby: Gf-------c-cecccw=-- 0-1 0-11 Sandy loam--«=~c-ec==-- SM A-2

11-62 Sand-~-e-=c----mmeemaa- SP-SM A-3

Grays: GrA, GrB---------- 5+ 0-9 Silt loame---=-c---ceo- ML A=l
9-26 Silty clay loam-------- CL A-6 or A-T7

26-62 8ilt and sand---------- ML A-L

Griswold: GtB, GtC2--===- 5+ 0-11 Silt loam--=----------- ML A-7

11-2k Clay lo@m-=-====memm=ex CL A-6

2462 Loam-~=mcmmmemenccnanae ML A-l

Griswold, mottled subsoil 1-3 0-10 Silt loam--===ccececen~ ML A-L

variant: GwB. 10-26 Clay loam-==seeeeecean- CL A-T7

26-60 Sandy lo@m-~-====-=-==a- SM A-L

Hebron: HeA, HeB, HeC2--- 5+ 0-9 Lo@m=eemmccemmomneeaean ML A=k

9-22 Clay lo@m------=cc-cca- CL A-7

22-27 LoBM-emmmmmmmm s e oo CL A-6

27-60 Silty clay loame-------- CL A-6

Hochheim: HmB, HmB2, 5+ 0-6 LOOMenmevmmmmmmem—mama ML A=k
HmC2, HmD2, HmE2, HoC3, 6-17 Clay loam---------==--= CL A-T7 or A-6

HoD3, HoE3. 17-60 Gravelly loam==--====== SM A=l
Holghton: HtA, HtB------- 0-1 0-60 MUCK=eemmmmmmemmmemmmmn Pt | emmememeae

Juneau: JuA=--e-c--e-c-o- 5+ 0-33 Silt loame=----ceccaea- ML A-L

33-kh Silty clay loame------- CL A-7

L4-60 Clay loam-------=--=-=-| CL A-7

Kane: KeA-------ncoccuoux 1-3 0-1k4 Silt loam--=---ccmc-c-- ML | A-L
14-36 Clay loam~=~e=c-=e==a==- CL A-7 or A-6

36-60 Sand and gravel-------- GP A-1

Kendall: KlA------wcccca-- 1-3 0-15 Silt loame-------===a-- ML A-L

15-45 Silty clay loame------- CL A-7

45-60 Loame-em-—cmmeencennna ML | A-4

See footnotes at end of table.
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OF THE SOILS--Continued

Percentuge passing sieve g/ Available Shrink-
Permeability water Reaction swell
No. L No. 10 No. 200 capacity potential
(4.7 mm,) (2.0 mm.) (0.07 mm.)
In. per hr. In. per in. pH value
of s0il
depth
100 100 8o 0.63-2.0 0.20 6.1-7.3 Low.
L5 25 10 >20.0 .02 7.4-8.4 Low.
100 100 55 0.63-2,0 .18 6.1-7.3 Low.
100 85 65 0.63-2.0 .18 5.1-6.5 Moderate.
50 45 5 >20.0 .02 7.4-8.4 Low.
100 87 35 2.0-6.3 .12 5.1-6.5 Low.
90 85 Lo 0.63-2,0 .16 5.6-7.3 Moderate.
50 L5 5 >20.0 .02 7.4-8.4 Low.
85 8o Lo 0.63-2.0 .10 7.4-8.4 Low.
100 90 55 0.63-2.0 .20 6.1-7.3 Low.
100 100 45 0.63-2.0 .10 6.1-7.3 Low.
100 100 2 6.3-20.0 .02 7.4-8.4 Low.
100 100 L5 2,0-6.3 .12 6.1-7.8 Low.
100 100 5 6.3-20.0 Nolll 6.6-8.4 Low.
100 100 80 0.63-2.0 .22 5.6-6.5 Low.
100 100 90 0.63-2.0 .18 6.1-7.3 Moderate.
100 100 8o 0.63-2.0 .16 7.4-8.4 Low.
100 95 80 0.63-2.0 .20 5.6-7.3 Low.
100 100 80 0.20-0.63 .18 5.6-7.3 Moderate.
70 65 55 0.63-2,0 .16 7.4-8.4 Low.
100 100 95 0.63-2,0 .20 6.1-7.3 Low.
100 90 70 0.20-0.63 .18 5.6-7.3 Moderate.
80 75 L5 0.63-2.0 .10 7.4-8.4 Low.
100 95 55 0.63-2.0 .20 6.6-7.3 Low.
95 90 70 0.20-0.63 .18 6.6-7.3 Moderate,
100 100 60 0.63-2.0 .16 5.6-7.3 - | Low.
100 100 95 0.06-0.20 .16 7.4-8.4 Mcderate.
95 95 55 0.63-2.0 .20 5.6-7.3 Low.
95 80 65 0.20-0.63 .18 5.6-7.3 Moderate.
75 55 Lo 0.63-2.0 .12 7.4-8.4 Low.
——- ———- ———- 2.0-6.3 .20 5.6-8.14
100 100 95 0.63-2.0 .22 6.1-7.3 Low.
100 100 100 0.20-0.63 .20 5.6-7.3 Moderate.
100 100 95 0.20-0.63 .18 6.1-6.5 Moderate.
100 100 95 0.63-2,0 .20 6.1-7.3 Low.
95 95 60 0.63-2.0 .18 5.6-7.3 Moderate.
L5 35 5 >20.0 .02 7.4-8,1 Low.
100 100 95 0.63-2.0 .20 5.6-6.5 Low.
100 100 100 0.63-2.0 .18 5.6-7.3 Moderate.
8o 70 55 0.63-2.0 .10 7.4-8.4 Low.
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TABLE 7.--ESTIMATED ENGINEERING PROPERTIES

Depth to Depth Classification
Soil series seasonal from
end map symbols high water surface USDA texture Unified AASHO
. table
Ft. In.

Kewaunee: KnB, KnC2------ S5+ 0-10 Silt loam=---=-=====--=- ML A=l
10-16 Clay~m=memcmmcmme————a- CH A-T7
16-62 Silty clay--==c-eem—nn-= CH A-7
Knowles: KwA, KwB-----=-- 5+ 0-7 Silt lo@m====-=m=-=---- ML A=l
7-27 Clay lo@Mme======mer-—--u CL A-6

27-60 Dolomitesmemmcemmmmmmaaa] cmaccmcecn | cccmeecae
Lamartine: LmB-----=--==== 1-3 0-12 Silt loam-=---=------=- ML A-b
12-25 Silty clay loame=====-- CL A-T7

25-36 Clay lo@me=====me=c—=—-- CL A-7 or A-6
36-60 LoAM- = e mmmmm e ML A=k
Lawson: Lo-==mm-macmmmcan 1-3 0-60 Silt lo@me=-=c==ecmaana ML A-L
Lorenzo: LyB2, LyC2, 5+ 0-8 LOBM==mmmmmm e m—————— ML A=l
LyD2. 8-19 Clay loam--=====ec-w=m= CL A-6
19-60 Sand and gravel-------- GP A-2
Manawa: MaA--—----=-c-==u= 1-3 0-9 Silt loam---=---=----~- ML A-L
9-60 Silty clay-rm==m-=-==euo CH A-7
Markham: MeB-==wwra—ac--- 5+ 0-11 Silt loam=-===mme~m——an ML A-L
11-26 Silty clay---=-=mc-m==- CH A-T7
26-60 Silty clay loam------=- CL A-6
Martinton: MgA-=--==ca==- 1-3 0-16 Silt loam==e-~e=-c-c-a- ML A-L
16-35 Silty clay-------=-==-- CH A-T7
35-62 Silty clay loam-------- CL A-6
Matherton: MhA, MmA------ 1-3 0-1k Silt lo@me--=c--e=c=au-- ML A=l
14-35 Clay lo@Mm~=meama=—eaaan CL A-6
35-62 Sand and gravel-~----=- GP-GM A-1
Mayville: MoA, MOB-=ww==-~ 3-5 0-12 Silt loam-------------= ML Al
12-24 Silty clay loam-------- CL A-7
24-60 Loam=mmmcmmm e mm e m e ML A-k
Mequon: MtA--eeeo—eeacem- 1-3 0-8 Silt loame—eemmm——e-u-- ML A-L
8-26 8ilty clay=--=-nm=-===n CL A-T

26-60 Silty clay loam---=-==- CL A-6 or A-7
Miami: MvB, MvC2, MxB, 5+ 0-11 LoBMemmmmmmmmm oo ML AL
MxC2, MxD2, MxE. 11-3k Clay lo@m----=m-=-===== CL A-6
34-62 Sandy lo@m====r-me-=a=- SM A-2
Montgomery: Mzb-=m---e=-- 0-1 0-11 Silty clay loam=-=-==-- MH or OH A-T7
11-60 Silty clay-----------=- CH A-7
Morley: MzdB, MzdB2, 5+ 0-8 8ilt loam====mmm==-=aa- ML A-L
MzdC2, MzdD2. 8-23 Silty clay-=m=mmme-=-=n CH A-7
23-62 Silty clay loame-------- CL A-T7

See footnotes at end of table,
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OF THE SOILS-~Continued

Percentage passing sieve 1/ Available Shrink-
Permeability water Reaction swell
No. U No. 10 No. 200 capacity potential
(4.7 mm.) (2.0 mm.) (0.07 mm.)
In, per hr. In. per in. pH value
of soil
depth
100 100 95 0.63-2.0 0.20 6.6-7.3 Moderate.
100 100 90 0.20-0.63 .18 6.1-7.3 High.
100 90 90 0.06-0.20 .16 7.4-8.4 High.
100 100 95 0.63-2.0 .20 6.1-7.3 Low.
100 96 90 0.63-2.0 .18 6.1-7.8 Mcderate.
S /)
100 100 95 0.63-2.0 .20 5.6-7.3 Low.
100 100 91 0.63-2.0 .18 5.6-7.3 Moderate.
100 100 95 0.63-2.0 .18 6.6-7.8 Moderate.
85 8o 60 0.63-2.0 .16 7.4-8.4 Low.
1.00 100 100 0.63-2.0 .2k 6.6-7.3 Low.
95 85 60 0.63-2.0 .20 5.6-7.3 Low.
95 86 65 0.63-2.0 .18 5.6-7.3 Moderate.
50 L5 L >20.0 .02 7.4-8,4 Low.
100 95 90 0.63-2,0 .20 6.6-7.3 Low.
95 95 8 0.06-0.20 .1k 6.6-7.3 High.
100 100 85 0.63-2.0 .20 5.6-7.3 -Low.
100 100 90 0.20-0.63 14 5.6-7.8 High.
100 100 90 0.20-0,63 .16 7.4-8.4 Moderate.
100 100 95 0.63-2.0 .22 6.1-7.3 | Low.
100 100 95 0.20-0.63 .18 6.6-7.3 High.
100 100 95 0.06-0.20 .18 7.4-8.4 Moderate.
100 100 100 0.63-2.0 .22 6,1-7.3 Low.
100 100 65 0.63-2,0 .18 5.6-7.3 Moderate.
50 45 5 >20.0 .02 7.4-8.4 Low.
100 95 90 0.63-2.0 .20 5.6-7.3 Low.
100 100 90 0.63-2,0 .18 5.6-7.3 Moderate.
85 80 55 0.63-2.0 .12 7.4-8.4 Low.
100 100 8s 0.63-2,0 .20 6.6-7.3 Low.
100 100 95 0.20-0.63 .18 6.6-7.3 High.
100 100 90 0.20-0.63 .16 7.4-8.4 Moderate.
95 90 60 0.63-2.0 .20 5.6-7.3 Low.
95 95 65 0.63-2,0 .18 5,6-7.3 Moderate.
80 75 30 2.0-6.3 .10 7.4-8.4 Low.
100 100 100 0.20-0.63 .20 6.6-7.3 Moderate.
100 95 95 0.06-0.20 .18 6.6-8.4 High.
100 100 85 0.63-2.0 .20 5.6-7.3 Low.
100 100 95 0.20-0.63 .18 5.6-7.3 High.
100 100 90 0.20-0.63 .18 7.4-8.4 Moderate.
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TABLE 7.--ESTIMATED ENGINEERING PROPERTIES

Depth o ' Depth Classification
Soil series seasonal from
and map symbols high water surface USDA texture Unified AASHO
table
Ft. In.
Mundelein: MzfA--ceo-ceaa- 1-3 0-9 Silt loam--===ce-cma-- ML A-L
9-20 Silty cley loame=e----- CL A-T7
20-60 Silt loAMe==m=memcman- ML AL
Muskego: Mzg-=-=cmm=n-=-- 0-1 0-32 Mucke==cemecamananaan= Pt ] eeeemea—a-
32-65 Sedimentary peat------ Pt | memeee—ea-
Mussey: MzK-----oecwcmanx 1-3 0-18 Loam-m~-e-mmmemcmcmann ML A-6
18-60 Sand and gravel-=----=- GP-GM A-2
Navan: Na-cewecececcmcomana 0-1 0-11 Silt loam-==--==c=e-=- ML A-L
11-20 Sandy clay loam--===== sc A-6
20-60 S8ilty clay==ee-e=caca-- cL A-6
Ogden: Oce===mmemcmcmmwnoa 0-1 0-24 Muck and pe@te-m--e--= Pt | eeeeenaaa-
24-60 Clay--wemmmmmmmmmamma CH A-7
Oshtemo: OmB, OnB-----=-- 5+ 0-20 Loamy sand-----cc~---= M A-2
20-35 Sandy clay loame=«---=- sC A-2
3546 Loamy sand---e--=~===- SM A-2
46-65 Sand-s-m—-sm--nmenaca= SP A-3
Ozaukee: OuB, OuB2, OuCZ2, 5+ 0-11 Silt loam=---cc-=am--a ML A-L
OuD2. 11-20 Silty clay----==cam-== CH A-7
20-60 Silty clay loam~=-~---- CL A-7
Palms: Pa---c-coccccncaane- 0-1 0-30 Muck and peate---~-=-- Pt | eeeecacnaa
30-60 LoBM===rmmmmmmmmmn e ML A-6 or A-7
Pella: Phe--me--cace—cwna- 0-1 0-11 Silt loam----=---~---- ML or OL A-L
11-38 Silty clay loame=n=-=== CH A-T
38-62 Silt loam~-=-=c-=e-ce- CL A-6
Pella, moderately shallow 0-1 0-7 Silt lo@me=--mc=ceaea- ML or OL A-l4
varlant: Pm. 7-30 Silty clay loam==e-=-= CL A-7
30 Dolomite~--=eccm-ce—can | commcccen | ecemcocwa-
Pistakee: PrA---=--co-wa- 1-3 0-36 Silt loam----=c-=vamm- ML A-k4
36-60 Silty clay loam--~---= CH A-T7
Ritchey: RkB, RkC2, RKE-- 5+ 0-9 Silt logme=cmecececacan ML A=k
9-18 Clay lo@m===ec=mem=—=== CL A-6
18 Dolomitemeemmacecmcmm= | corcceaas | cemcameea-
Ritchey, mottled subsoil 1-3 0-12 Silt loam--a-ermecceaa= ML A-T7
variant: R1A, 12-29 Silty clay loam=------- CL A-T7
29 Dolomitemmwacencccrcana | cccawccce | coccnecaoa-
RodMAN====mmmme—~———a—e = 5+ 0-8 Gravelly loame==-=-e-- SM A-4
(Mapped only in com- 8-72 Sand and gravel-~----- GP-GM A-1
plexes with Casco
soils.)

See footnotes at end of table.
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OF THE SOILS--Continued

410-840 O - 71 - 8

Percentage passing sieve 1/ Available Shrink-
Permeability water Reaction swell
No. 4 No. 10 No. 200 capacity potential
(4.7 mm.) (2.0 mm.) (0,07 mm.)
In er hr In. per in. pH value
of soil -
depth_
100 100 95 0.63-2.0 0.22 6.6-7.3 Low.

98 93 85 0.63-2.0 .20 6.6-7.3 Moderate.
100 100 85 0.63-2.0 .16 7.4-8.4L Low.

---- ---- -——-- 2.0-6.3 >.20 6.1-7.3
—— .- - 0.20-0.63 ——— 7.4-8.4

95 85 60 0.63-2.0 .20 6.6-7.3 Low.

50 L5 5 >20.0 .02 7.4-8.4 Low.
100 95 70 0.63-2.0 .20 6.1-7.3 Low.

90 90 Lo 0.63-2.0 .16 6.6-7.3 Moderate.
100 100 90 0.06-0.20 .18 7.4-8.4 Moderate.
———- ———- R 2.0-6.3 >,20 5.6~7.3
100 100 95 0.06-0,20 .16 7.4-8.4 ‘High.

100 60 15 6.3-20.0 .08 5.6-7.3 Low.
90 89 33 6.3-20.0 .16 5.6-7.3 Low.
100 60 15 6.3-20.0 .10 6.0-7.8 Low.
100 100 2 20.0 .0h 7.4-8.4 Low.
100 100 85 0.63-2.0 .20 6.1-7.3 Low.
100 100 95 0.20-0.63 12 5.6-7.3 High.
100 100 90 0.20-0,63 .16 7.4-8.4 Moderate.
——— .- ——— 2.0-6.3 >,20 5.6=7.3
90 85 55 0.20-0.63 .16 7.4-8.4 Low.
100 100 100 0.63-2.0 .24 6.6-7.3 Low.
100 100 95 0.20-0.63 .20 6.6-7.3 Moderate.
100 1.00 95 0.20-0.63 .18 7.4-8.54 Low.
100 100 95 0.63-2.0 24 6.6-7.3 Low.
100 100 95 0.20-0.63 .20 6.6-7.3 Moderate.
(3/) (2/)
100 100 95 0.63-2.0 .22 6.1-7.3 Low.
100 100 95 0.63-2.0 .18 5.6=7.3 'Moderate.
100 100 95 0.63-2.0 .20 6.1-7.3 Low.
100 95 85 0.63-2.0 .18 6.1-7.3 Moderate.
T 2/)
100 100 100 0.63-2.0 .24 6.1-7.3 Low.
100 96 90 0.63-2.0 .20 6.1-7.3 Moderate.
T /)
80 75 L5 6.3-20.0 on 6.1-7.3 Low.
5 Ls 5 >20.0 .02 7.4-8.4 Low.

121



TABIE 7.,--ESTIMATED ENGINEERING PROPERTIES

Depth to Depth Classification
Soil series seasonal from
and map symbols high water surface USDA texture Unified AASHO
table )
Ft. In.
Rollin:
Rli----reccecmccancc—ea— 0=-1 0-30 MUCKe=e—mmmmmmeccc e m Pt ] eeeeeaaaea
30-60 Marl--—----mememm——e—-- MH A-5
JLE R 0-1 0-20 Mucke====m=—mmmmmcmem Pt | meememeeae
20-60 Marl---—--cec-mmemmmmma MH A-5
St, Charles: SaA, ScA, 5+ 0-15 Silt lo@me-==mm===em-== ML A-L
ScB, SeA, SeB. 15-58 Silty clay loam------- CL A-7
58-68 Sand and gravel------- SP-sM A-2
Sawmill, calcareous 0-1 0-9 Silt lo@m=---========= ML or OL Al
variant: Sg. 9-60 Silty clay loam----=--- CL A-7
Saylesville: ShA, ShB, 5+ 0-8 Silt lo@me-eeem=====an ML A-l
ShB2, ShC2, 8-1L Silty clay lo@m=~=----= CL A-6 or A-7
14-31 Silty clay----wmm=mm=s CH A-7
Sebewa: Sm--e-=--meo—o—aa- 0-1 0-14 Silt lo@me==-======m==- ML or OL A-k4
14-26 Clay lofM--==ceemm==e= CL A-7 or A-6
26-60 Sand and gravel~-=---=- GP-GM A-1
Theresa: ThA, ThB, ThB2, 5+ 0-14 Silt loam~-===--=v-u-- ML A=l
ThC2. 14-28 Clay lo@m-====e===--== CL A-6
28-60 LOBMm==mmmmmmmmmemmmm ML Ak
Virgil: VSA--=======a-=am- 1-3 0-13 Silt lo@m--===-======- ML A-L
13-4k Silty clay loam------- CL A-T7
Ll72 Sand and gravel------- SP-SM A-3
Wallkill: Wa-----=ememmen- 0-1 0-30 Silt lom------=c-=-=== ML, Al
30-60 Muck and peat------=-- Pt | meeeeemee-
Warsaw: WdB, WeA, WeB, 5+ 0-17 Lo@m=-===--=ccmmemeuaa= ML Ak
WeC2, WhA, 17-29 Sandy clay lo&@m------- sc A-6
29-96 Sand and gravel------- GP-GM A-1
Wasepl: WmA---eccwremmona- 1-3 0-9 Sandy loam------====-- SC A-2
9-29 Loamy sand---=-======= SM A-2
29-62 Fine sande-----==cm=-- SP A-3
1/

The range in values for the percentage passing the various sieves is plus or minus 5 percent of. the

values given.
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OF THE SOILS--Continued

Percentage passing sieve 1/ Available Shrink-
Permeability water Reaction swell
No. k No. 10 No. 200 capacity potential
(4.7 mm.) (2.0 mm.) (0.07 mm.)
In. per hr, In., per in. pH value
of soil
depth
———— —— S 2.0-6.3 0.20 6.6-8.4
100 100 85 0.20-0.63 .16 (2/) Low.
“——— ———— ———— 2.0-6.3 .20 6.6-8.4
100 90 85 0.20-0,63 .16 (2/) Low.
100 100 95 0.63-2.0 .20 5.6-7.3 Low.
100 100 95 0.63-2,0 .18 5.1-7.3 Moderate.
80 75 10 >20.0 .02 7.4-8.4 Low.
100 100 95 0.63-2,0 .22 6.6-8.4 Low.
100 100 95 0.20-0.63 .18 (2/) Moderate.
100 100 95 0.63-2.0 .20 6.6-7.3 Moderate.
100 100 90 0.20-0.63 .18 6.0-6.5 Moderate.
100 100 99 0.06-0,20 .18 5.6-7.3 High.
100 100 95 0.63-2.0 .22 6.6-7.3 Low.
95 95 65 0.63-2,0 .18 6.6-7.3 Moderate.
Lo 20 9 20.0 .02 7.4-8.4 Low.
100 100 95 0.63-2.0 .20 6.1-7.3 Low.
100 100 80 0.63-2.0 .18 6.1-7.3 Moderate.
85 8o 55 0.63-2,0 .16 7.4-8.4 Low.
100 100 95 0.63-2,0 .22 6.6-7.3 Low.
100 100 95 0.63-2,0 .20 5.6-7.3 Moderate.
90 85 5 20.0 .02 7.4-8.1 Low.
100 100 90 0.63-2,0 .22 6.1-7.3 Low,
——- _— —— 2.0-6.3 .20 6.1-7.8
100 90 55 0.63-2.0 .20 5.6-6.5 Low.
100 8o Lo 0.63-2,0 .16 5.6-7.3 Moderate.
50 L5 5 20.0 .02 7.4-8.4 Low.
90 90 30 0.63-2.0 .10 5.6-6.5 Low.
100 60 15 2.0-6,3 .10 5.6-6.0 Low.
100 100 2 >20.0 ol 7.4-8.4 Low.
2/
Calcareous.
3/
Variable.
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TABLE 8.--ENGINEERING

[Clayey laend (Cv), Loamy land (Iu), and Sandy and gravelly land {Sf) are omitted from this

Soil series

Suitability as
a source of--

Degree and kinds of
limitations affecting--~

and map symbols

Topsoil

Sand and gravel

Road subgrade

Foundations for low

" buildings

Adrian: Ac----cumceccaaa-
Alluvial land: Am--------
Ashkum: ASA-c-ceccmcanaae
Aztalan: AzA, AzB-=------
Blount: BlA=ceccemccmeeaa-

Poor; soil is

erodible and
oxidizes rapidly.

Fair; variable------

Surface layer good;

subsoil poor,
clayey; water
table within 1
foot of surface
most of the time.

Surface layer good;

subsoil poor,
lower part is
silty clay loam
and is unstable in
sloping areas.

Surface layer good,

thin in some
places; subsoil
and substratum
poor, cleayey.

See footnote at end of table.
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Fair; underlying
sand is variable;
high water table
hinders excava-
tion.

Unsuitable; soil
material is
variable.

Unsuitable--~=-----

Unsuitable-----w--~

Unsuitable--«~=----

Very severe; organ-

Severe; soil mate-

Very severe in sub-

Moderate in subsoilj

Very severe in sub-

ic material is
unsuitable for
subgrade.

rial is variable;
stability and
bearing capacity
are variable;
occasional
flooding.

s0il; high shrink-
swell potential;
severe in sub-
stratum, low
bearing capacity,
elastic.

low bearing ca-
pacity when wet,
low stability in
lower part of
subsoil; severe
in substratum,
unstable when
wet.

soil, high to
moderate shrink-
swell potentialj;
severe in sub-
stratum, moderate
shrink-swell po-
tential; low
bearing capacity;
elastic.

Very severe; organ-

ic material is
unsuitable for
foundations.

Moderate to severe;

occasional
floocding; soil

material is vari-

able and is un-
stable in places.

Severe; fair shear

strength; high
compressibility;
high shrink-swell
potential; low
bearing capacity;
high water table.

Severe; moderate

shrink-swell po-
tential; high
compressibility,
poor shear
strength; seep~
age, a high water
table at times,
or both.

Severe; fair shear

strength; high
compressibility;
high to moderate
shrink-swell po-
tential; low
bearing capacity;
high water table,
seepage, or both,




INTERPRETATIONS FOR SPECIFIED USES

table because their properties are too variable for rating.

Onsite investigation is required]

Degree and kinds of limitations affecting--Continued

Corrosion potential
for conduits

Residential
.. development with
public sewer

Onsite sewage
disposal systems

Commercial and light
industrial
developments

Roads and
airports

Metal Concrete

Severe; high water
table.

Very severe on flood
plains and subject
to overflow.

Severe; low bearing
capacity when wet;
high shrink-swell
potential; fluctu-
ating water table;
water management
needed.

Moderate; moderate
shrink-swell po-
tential; seasonal
high water table.

Moderate; low bearing
capacity when wet;
high to moderate
shrink-swell po-
tential; seasonal
high water table.

Very severe; high
water table.

Very severe on flood|
plains and subject
to overflow.

Very severe; fluc-
tuating high
water table.

Very severe; sea-
sonal high water
table; slow
permeability.

Very severe; sea-
sonal high water
table; moderately
slow permeability.

Very severe; high
water table; high

compressibility and

instability;
erodible.

Severe; soil material

liquefies when
saturated; subject

to frost heave; low

bearing strength
when wet; subject
to flooding.

Severe; low bearing
capacity when wet;
high shrink-swell
potential; fluctu-
ating water table.

Severe; moderate
shrink-swell po-
tential; high com-
pressibility; low
shear strength;
seasonal high
water table.

Severe; seasonal high

water table; high

to moderate shrink-

swell potential;
low bearing capac-
ity when wet; sub-
ject to frost
heave.

Very severe; high
water table; high
compressibility;
erodible.

Severe; material be-
low the surface
layer has low
stability and low
bearing capacity
when wet; subject
to flooding.

Severe; high shrink-
swell potential;
low bearing capac-
ity when wet; high
water table.

Severe; subsoil has
low stability and
low bearing capac-

ity when wet; sub-.

ject to slippage
and frost heave;
seasonal high
water table.

Severe; seasonal high

water table; high

to moderate shrink-

swell potential;
low bearing capac-
ity when wet; sub-
ject to frost
heave,

High; mediq Low.
um in

under-

lying

sand.
Medium----| Low.
High------ Low,
High------ Low,
High=e---- Low.
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TABIE 8.--ENGINEERING INTERPRETATIONS

Soil series
and map symbols

Suitebility as
a source of--

Degree and kinds of
limitations affecting--

Topsoil

Sand and gravel

Road subgrade

Foundations for
low buildings

Brookston:

Casco:
CeB, CeC2, CcD2, CeB,
CeC2, CeD2.

cfc3, crC2, CrDd, CrE,
CrF.

(For interpreta-
tions of Rodman
soil in units
CrC2, CrD, CrE,
and CrF, refer
to the Rodman
series.)

See footnote at end of ta
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Surface layer unsuit-

able; subsoil un-
suitable, erodible
and thin; underlain
by sand and gravel.

Surface layer poér;

subsoil poor, thin.

Surface’ layer good,

dark and thick; sub-
soil poor, loam and
silty clay loam in
most places; high
water table most of
the time.

Surface layer good but

thin in CeB, CeC2,
CeD2, and it is fair
but thin in CcB,
CeC2, CecD2; subsoil
poor, clay loam and
thin, underlain by
sand and gravel.

Poor; soil is gravelly

and low in available

water capacity.

ble.

Fair to good;
poorly graded
sand; some pock-
ets of gravel.

Fair to good;
poorly graded
sand, some pock-
ets of gravel.

Poor; low content
of sand and
gravel,

Good; substratum is
poorly graded,
stratified sand
and gravel.

Good; substratum is
poorly graded,
stratified sand
and gravel.

Slight in subsoil

where properly com-
pacted, low shrink-

swell potential;
slight in substra-
tum, lacks stabil-
ity under wheel
load, very low
shrink-swell
potential.

Slight in subsoil

where properly com-
pacted, low shrink-

swell potential;
slight in substra-
tum, lacks stabil-
ity under wheel
Jload unless moist;
very low shrink-
swell potential.

Severe in subsoil,
low shrink-swell
potential, low
bearing capacity
when wet, elastic;
slight in substra-
tum, low shrink-
swell potential,
fair stability
when wet.

Moderate in subsoil,
moderate shrink-
swell potentialj;
slight in substra-
tum,

Slight; little or no
subsoil above
substratum,

Very slight; very
low compressibil-
ity; low shrink-
swell potential.

Slight; very low
compressibility.

Slight; high bearing
capacity; high
water table.

Slight; very low
compressibility;
good shear
strength.

Slight; very low
compressibility;
good shear
strength.




FOR SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued

Corrosion potential
for conduits

Residential
development with
public sewer

Onsite sewage
disposal systems

Commercial and light
industrial
developments

Roads and
airports

Metal

Concrete

Moderate; droughty;
erodible; vegetation
difficult to esteb-
lish.

Slight; somewhat
droughty.

Severe; high water
table, basements are
wet; ponding is a
hazard.

Slight on slopes of O
to 12 percent; mod-
erate on slopes of
12 to 20 percent;
severe on slopes
stronger than 20
percent; slightly
droughty; erodible
in gsloping areas.

Slight on slopes of O
to 12 percent; mod-
erate on slopes
stronger than 12
percent; very
droughty; vegetation
difficult to estab-
lish and maintain.

Moderate; possible
contamination of
ground water,

Slight; possible
contamination of
ground water,

Very severe; high
water table,

Slight on slopes of
0 to 6 percent;
moderate on slopes
of 6 to 12 percent;
severe on slopes
stronger than 12
percent.

Moderate on slopes of
0 to 12 percent;
severe on slopes
stronger than 12
percent.

Slight on slopes of
0 to 6 percent;
moderate on slopes
of 6 to 12 percent;
vegetation diffi-
cult to establish
on cuts and fills.

Slight; somewhat
droughty; vegeta-
tion difficult to
establish on cuts
and fills.

Severe; high water
table; occasional
ponding; subject
to frost heave.

Slight on slopes of
0 to 6 percent;
moderate on slopes
of 6 to 12 percent;
severe on slopes
stronger than 12
percent; vegeta-
tion difficult to
establish on cuts.

Moderate on slopes of
0 to 12 percent;
severe on slopes
stronger than 12
percent; vegeta-
tion difficult to
establish.

Slight; cuts and fills

difficult to
stabllize.

Slight; cuts and fills

difficult to
stabilize.

Severe; subsoil has
low bearing capac=~
ity when wet; sub-
Jject to frost heave;
high water table.

Slight on slopes of O
to 12 percent; mod-
erate on slopes
stronger than 12
percent; cuts and
fills difficult to
stabilize.

Moderate; vegetation

difficult to
establish.

Low.

Low.

Low.

Low.

Low.



TABLE 8.--ENGINEERING INTERFRETATIONS

Soil series
and map symbols

Suitebility as

a source of--

Degree and kinds of
limitations affecting--

Topsoil

Sand and gravel

Road subgrade

Foundations for
low buildings

Chelsea: CtB, CtD-~----
Colwood: C(We-mme=eme-—=
Dodge: DdA, DdB--=-=-----
Drummer: Dtem-m---cecec--
Elliott: EsA-c-cec-----

Unsuitable; soil is
droughty and subject
to soil blowing.

Surface layer good;
subsoil fair, un-
stable in sloping
areas; high water
table most of the
time; underlain by
stratified silt and
sand.,

Surface layer good;
subsoil poor, silty
clay loam.

Surface layer good;
subsoil poor, silty
clay loam, lower
part gravelly.

Surface layer good,
thick, dark; subsoil
poor, clayey.

See footnote at end of table.
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Good; poorly
graded sand
and little
gravel,

Poor; in places
substratum con-
tains layers of
poorly graded
fine sand and
lenses of silt
and clay.

Poor; substratum
contains pockets
of well-graded
sand and
gravel. 1/

Good; substratum
contains poorly
graded, strati-
fied sand and
gravel; high
water table
hinders excava-
tion.

Unsuitable=-«---=~-

Slight; low stability
under wheel load;
suitable for all
types of pavement
where confined.

Severe in subsoil, low
bearing capacity,
unstable in sloping
areas; severe in
substratum, even
where properly com-
pacted, low bearing
capacity.

Severe in subsoil,
moderate shrink-
swell potential, low
bearing capacity
when wet; slight in
substratum, good
stability, low
shrink-swell poten-
tial.

Moderate in subsoil,
moderate shrink-
swell potential;
slight in substra-
tum, very stable.

Very severe in sub-
soil, high shrink-
swell potential;
severe in substra-
tum, moderate
shrink-swell poten-
tial, low bearing
capacity.

Slight; very low
compressibility;
good shear
strength; good
bearing capacity.

Severe, even where
drained; fairly
low compressibil-
ity; moderately
high susceptibil-
ity to frost
heave; loses
bearing capacity
on thawing; high
water table most
of the time.

Slight; low com-
pressibility;
fair shear
strength; moder-
ately high
bearing capacity.

Slight; very low
compressibility;
moderate shrink-
swell potentialj;
good shear
strength; high
water table.

Severe; fair shear
strength; high
shrink-swell
potential; low
bearing capacity;
high water table,
seepage, or both.




FOR SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued

Corrosion potential
for conduits

Residential
develorment with
public sewer

Onsite sewage
disposal systems

Commercial and light
industrial
developments

Roads and
airports

Moderate on slopes
of 0 to 12 percent;
severe on slopes
stronger than 12
percent; very
droughty; vegeta-
tion difficult to
establish.:

Severe; high water
table; basements
are wet; soil lig-
uefies easily;
utilities difficult
to install.

Slight;'érodible in
sloping areas.

Severe; high water
table; basements
are wet,

Moderate; low bearing
capacity when wet;
seasonal high water
table; basements
are likely to be
wet.

Moderate on slopes
of 0 to 12 percent;
severe on slopes
stronger than 12
percent.

Very severe; high
water table.

Very severe; high
water table.

Very severe; sea-
sonal high water
table; moderately
slow permeability.

Slight on slopes of O

to 6 percent; mod-
erate on slopes of
6 to 12 percent;
severe on slopes
stronger than 12
percent; droughty;
vegetation d4iffi-
cult to establish
on cuts and fills.

Severe; high water

table; subject to
frost heave, lig-
uefaction, and pip-
ing.

Slight; erodible in

sloping areas.

Severe; high water

table; subject to
frost heave.

Severe; seasonal high

water table; low
bearing capacity
when wet; high
shrink-swell poten-
tial; subject to
frost heave.

Slight on slopes of

0 to 12 percent;
moderate on slopes
of 12 to 20 per-
cent; droughty;
cuts and fills
difficult to
stabilize.

Severe; high water

table; subject to
liquefaction,
frost heave, and
piping.

Slight; subject to

frost heave; sub-
soil has moderate
shrink-swell poten-
tial and low
bearing capacity
when wet.

Severe; high water

table; subject to
frost heave; sub-
soil has low

bearing capacity.

Severe; seasonal high

water table; low
bearing capacity
when wet; subject
to frost heave.

Metal Concrete
Low--===-- Low.
High--ee== Low.
Medium----| Low,
High------ Low.,
High=----- Low.
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TABIE 8.--ENGINEERING INTERPRETATIONS

Soil series
and map symbols

Suitability as
a source of--

Degree and kinds of
limitations affecting--

Topsoil

Sand and gravel

Road subgrade

Foundations for
low buildings

Fabius:

Fox:
FmA, FmB, FmC2, FoA,
FoB, FoC2.

FsA, FsB, FsC2evcermmmm=

Surface layer good,

Surface layer good

Surface layer fair;

Surface layer good;

Surface layer good;

dark, thin; subsoil
poor, loam, thin,
and underlain by
sand and gravel;
seasonal high water
table.

but thin in places;
subsoil poor, clay
loam, gravelly in
lower part in many
places.

subsoil poor, lower
pert gravelly in
many places.

subsoil poor, lower
part gravelly in
many places.

subsoil poor, lower
part gravelly in
many places.

Good; substratum is
poorly stratified
sand and gravel;
seasonal high
water table.

Good; substratum is
poorly graded,
stratified sand
and gravel.

Poor; substratum
contains pockets
of well-graded
sand and gravel.

Good; substratum
contains poorly
graded, strati-
fied sand and
gravel.

Poor; substratum
has pockets of
well-graded sand
and gravel.

Moderate in subsoil,

Moderate in subsoil,

Moderate in subsoil,

Moderate in subsoil,

Moderate in subsoil,

See footnote at end of table.
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low shrink-swell
potential; slight
in substratum, very
stable.

good bearing capac-
ity where properly
compacted; very
slight in sub-
stratum, stable.

good bearing capac-
ity where properly
compacted; slight
in substratum, fair
to good stability,
low shrink-swell
potential.

good bearing capac-
ity where properly
compacted; very
slight in sub-
stratum, very
stable.

good bearing capac-
ity where properly
compacted; slight
in substratum, fair
to good stability;
low shrink-swell
potential.

Slight; very low
compressibility;
low shrink-swell
potential; good
shear strength;
high water tablie,
seepage, or both.

Slight; very low
compressibility;
good shear
strength; moder-
ate to low shrink
shrink-swell
potential.

Slight; easy to
compact; fair
shear strength;
low compressibil-
ity.

Slight; very low
compressibility;
low shrink-swell
potential; good .
shear strength.

Slight; easy to
compact; fair
shear strength;
low compressibil-
ity.




FOR SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued

Corrosion potential
for conduits

Residential
development with
public sewer

Onsite sewage
disposal systems

Commercial and light
industrial
developments

Roads and
ailrports

Moderate; seasonal
high water table.

Slight on slopes of O
to 12 percent,
except in FoA,
FoB, FoC2, where
limitation is very
slight on slopes of
0 to 6 percent;
moderate on slopes
stronger than 12
percent; slightly
droughty; erodible
in sloping areas.

Slight; somewhat
droughty.

Very slight on slopes
of O to 6 percent;
slight on slopes of
6 to 12 percent;
moderate on slopes
stronger than 12
percent; erodible
in sloping areas.

Very slight on slopes
of 0 to 6 percent;
slight on slopes of]
6 to 12 percent;
moderate on slopes
stronger than 12
percent; erodible
in sloping areas.

Very severe; season-
al high water
table,

Slight on slopes of
0 to 6 percent;
moderate on slopes
of 6 to 12 per-
cent; severe on
slopes stronger
than 12 percent.

Slight on slopes of
0 to 6 percent;
moderate on slopes
of 6 to 12 per-
cent; severe on
slopes stronger
than 12 percent.

Slight on slopes of
0 to 6 percent;
moderate on slopes
of 6 to 12 percent;
severe on slopes
stronger than 12
percent.

Moderate; seasonal
high water table.

Slight on slopes of O

to 6 percent; mod-
erate on slopes of
6 to 12 percent;
severe on slopes
stronger than 12
percent; erodible
in sloping areas.

Slight; somewhat
droughty.

Slight on slopes of O

to 6 percent; mod-
erate on slopes of
6 to 12 percent;
severe on slopes
stronger than 12
percent; erodible
in sloping areas.

Slight on slopes of O

to 6 percent; mod-
erate on slopes of
6 to 12 percent;
severe on slopes
stronger than 12
percent; ‘erodible
in sloping areas.

Moderate; seasonal

Slight on slopes of O

Slight; subsoil has

Slight on slopes of O

Slight on slopes of O

high water table,

to 12 percent; mod-
erate on slopes
stronger than 12
percent; subsoil
has moderate
shrink-swell poten-
tial; erodible in
sloping areas.

moderate shrink-
swell potential.

to 12 percent; mod-
erate on slopes
stronger than 12
percent; erodible
in sloping areas;
vegetation difficult
to establish on
cuts and fills;
subsoil has low
bearing capacity
when wet.

to 12 percent; mod-
erate on slopes
stronger than 12
percent; erodible
in sloping areas;
vegetation diffi-
cult to establish
on cuts and fills;
subsoil has low
bearing capacity
when wet,

Metal Concrete
Medium---| Low.
Low-==--- High,
Low==e=-= Low.
Low=-~--- Low.
Medium---| Low.
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‘Soil series
and map symbols

Suitability as
a source of--

Degree and kinds of
limitations affecting--

Topsoil

Sand and gravel

Road subgrade

Foundations for
low buildings

Gilford: Gd-e==ee==ce-=-

Grays: GrA, GrB--------

Griswold: GtB, GtC2----

Surface layer good;

subsoil poor, thin,

droughty; high
water table;

springs in some

places.

Surface layer fair,
dark, thin; subsoil

is unsuitable,

droughty; high
water table.

Surface layer good,

dark, thick; sub-
soil poor, unstable
in sloping areas;

high water table.

Surface layer good,
thin; subsoil poor,
clay loam, many
pebbles in lower
part.

See footnote at end of table.
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Fair to good; sub-

stratum is poorly
graded sand; high
water table hin-
ders excavation.

Good; substratum is

poorly graded
sand; high water
table hinders
excavation.

Poor; poorly graded

fine sand and
layers of silt;
high water table.

Poor; substratum

contains pockets
of well-graded
sand and

gravel. 1/

Slight in subsoil

Slight in subsoil,

Severe in subsoil,

Severe in subsoil,

when soil materi-
al is properly
compacted and
drained; slight in
substratum, low
shrink-swell po-
tential, suitable
for all types of
pavement where
confined.

good stability,
low shrink-swell
potential; slight
in substratum,
stable under
wheel loads; very
low shrink-swell
potential, in
places needs to
be confined if
used under pave-
ment.

low bearing ca-
pacity; severe in
substratum, rela-
tively unsteable,
low bearing ca-
pacity, subject
to frost heave.

moderate shrink-
swell potential,
low bearing ca-
pacity when wet;
slight in sub-
stratum, good
stability, low
shrink-swell
potential.

Slight; very low

Slight; very low

Severe; moderate

Slight; low com-

compressibility;
good shear
strength; low
shrink-swell
potential.

compressibility;
good shear
strength; low
shrink-swell
potential.

shrink-swell po-
tential; fairly
low compressibil-
ity; subject to
frost. heave; high|
water table,
seepage, or both;
liquefies easily.

pressibility;
good to fair
shear strength.




FOR SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued

Corrosion potential
for conduits

Residential
development with
public sewer

Onsite sewage
disposal systems

Commercial and light
industrial
developments

Roads and
airports

Metal

Concrete

Severe; high water
table; basements
likely to be wet.

Severe; high water
table; basements
likely to be wet;
flotation of pipes.

Slight; subject to
frost heave; lique-
fies easily; low
bearing capacity
when wet.

Very slight; erodible
in sloping areas.

Very severe; high
water table,

Very severe; high
water table most of
the time.

Slight; siltation of
filter beds '
probable.

Severe; high water
table; subject to
frost heave,

Severe; high water
table most of the
time; subject to
liquefaction and
piping.

Moderate; low bearing
capacity when wet;
subject to frost
heave, liquefaction,
and piping.

Slight; erodible in
sloping areas.

Severe; high water
table; subject to
frost heave.

Severe; high water
table most of the
time; subject to
liquefaction and
piping.

Moderate; low bearing
capacity when wet;
subject to frost
heave, liquefaction,

Slight; subsocil has
moderate shrink-
swell potential and
low bearing capacity
when wet.

piping, and slippage.

Medium---~

Medium---

Medium---

Low.

Low.

Low.

Low.
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Soil series
and map symbols

Suitability as
a source of--

Degree and kinds of
limitations affecting--

Topsoil

Sand and gravel

Road subgrade

Foundations for
low buildings

Griswold, mottled subsoil
variant: GwB.

Hebron: HeA, HeB, HeC2--

Hochheim:
HmB, HmB2, HmC2, HmD2,
HmE2,

HoC3, HoD3, HOE 3m==mm-=

Houghton: HtA, HtB------

See footnote at end of tal
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Surface layer good,
dark, thick; sub-
soil poor, clay
loam, many pebbles
in lower part in
some places; sea-
sonal high water
table.

Surface layer good;
subsolil poor, lower
part unstable.

Surface layer good
but thin; subsoil
poor, clay loam,
many pebbles in
places.

Poor; gravelly,
severely eroded,
little or no sub-
soil.

Poor; oxidizes easi-
ly; erodible.

ble.

Poor; substratum
contains pockets
of well-graded
sand and gravel;
seasonal high
water table.

Unsuitable; thin
layers of sand
and gravel occur
only in a few
places.

Poor; substratum
contains pockets
of well-graded
sand and gravel
in places. 1/

Poor; substratum:
contains pockets
of well-graded
sand and gravel
in places. 1/

Unsuitablee-ccee--

Severe in subsoil,
moderate shrink-
swell potential,
loss of bearing ca-
pacity when wet;
slight in substra-
tum, low shrink-
swell potential,
good stability..

Moderate in subsoil,
low stability, low
bearing capacity;
severe in substra-
tum, unstable when
wet.

Very severe in sub-
soil, moderate
shrink-swell poten-
tial, low bearing
capacity; slight in
substratum, low
shrink-swell poten-
tial, fair stabil-
ity.

Slight; low shrink-
swell potential;
fair stability;
little or no sub-
soil above substra-
tum.

Very severe; organic
soil material.

Slight; low com-
pressibility;
fair shear
strength; moder-
ate to good
bearing capacity.

Severe; moderate
shrink-swell po-
tential; high
compressibilitys;
poor shear
strength.

Slight; low com-
pressibility;
easy to compact;
fair shear
strength.

Slight; low com-
pressibility;
easy to compact;
fair shear
strength.

Very severe;
organic soil
material.




FOR .SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued

Corrosion potential
for conduits

Residential
development with
public sewer

Onsite sewage
disposal systems

Commercial and light
‘industrial
developments

Roads and
airports

Moderate; seasonal
high water table;
basements likely to
be wet,

Slight on slopes of O
to 6 percent; mod-
erate on slopes of
6 to 12 percent;
substratum has
moderate shrink-
swell potential and
low bearing capac-
ity.

Very slight on slopes
of 0 to 6 percent;
slight on slopes of
6 to 12 percent;
moderate on slopes
of 12 to 20 per~
cent; severe on
slopes stronger
than 20 percent;
erodible in sloping
areas.

Slight on slopes of O
to 12 percent; mod-
erate on slopes of
12 to 20 percent;
severe on slopes
stronger than 20
percent; droughty;
gravelly; vegeta-
tion difficult to
maintain,

Very severe; subject
to shrinkage; low
bearing capacity;
high water table.

Very severe; seasonal

high water table.

Severe; slow
permeability.

Slight on slopes of
0 to 6 percent;
moderate on slopes
of 6 to 12 percent;
severe on slopes
stronger than 12
percent.

Slight on slopes of
0 to 6 percent;
moderate on slopes
of 6 to 12 percent;
severe on slopes
stronger than 12
percent.

Very severe; subject
to shrinkage; high
water table.

Moderate; seasonal
high water table;
subject to frost
heave.

Moderate; moderate
shrink-swell po-
tential; low shear
strength; high
compressibility.

Slight on slopes of O
to 6 percent; mod-
erate on slopes of
6 to 12 percent;
severe on slopes
stronger than 12
percent; erodible
in sloping areas.

Moderate on slopes of
0 to 12 percent;
severe on slopes
stronger than 12
percent; vegetation
difficult to estab-
lish,

Very severe; high com-
pressibility; un-
stable; high water
table,

Moderate; seasonal

high water table;
subject to frost
heave; low bearing
capacity when wet.

Moderate; substratum

has low bearing
cdpacity when wet;
moderate shrink-
swell potential.

Slight on slopes of O

to 12 percent; mod-
erate on slopes
stronger than 12
percent; subsoil has
moderate shrink-
swell potential;
erodible in sloping
areas.

Moderate; vegetation

difficult to estab-
lish.

Very severe; high

water table; high
compressibility;
unstable; very low
bearing capacity.

Metal Concrete
High----1{ Low.
Medium--| Low.
Medium--| Low.
Medium--| Low.
High~~--| Low.
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TABIE 8.--ENGINEERING INTERPRETATIONS

Soil series
and map symbols

Suitability as
a source of--

Degree and kinds of
limitations affecting--

Topsoil

Sand and gravel

Road subgrade

Foundations for
low buildings

Juneau:

Kendall: KlA-cemeow-c-w-

Kewaunee:

Knowles: KwA, KwB-==-=--

Lamartine:

Surface layer good,
thick; subsoil fair
to poor, silty clay
loam in some
places.

Surface layer good,
thick, and dark;
subsoil poor, clay
loam; seasonal high
water table.

Surface layer good;
subsoil poor, clay-
ey, moderately
thick; seasonal
high water table.

Surface layer good;
subsoil unsuitable,
clayey.

Surface layer good;
subsoil poor, thin,
clay loam, under-
lain by dolomite
bedrock.

Surface layer good;
subgoil poor, silty
clay loam; seasonal|
high water table.

See footnote at end of table.
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Poor; substratum
contains pockets
of sand and grav-
el in places.

Good; substratum is
poorly graded,
stratified sand
and gravel; high
water table.

Poor; pockets of
well-graded sand
and gravel in
places; high
water table.

Unsuitable-w-cw-c--

Unsuitable--==a--=+

Poor; substratum
contains pockets
of well-graded
sand and gravel
in places.

Severe; subsoil loses
bearing capacity
when wet; substra-
tum has variable
stability and
shrink-swell poten-
tial but has fair
stability when wet.

Moderate in subsoil,
good bearing capac-
ity when properly
compacted; slight
in substratum, high
stability.

Severe in subsoil,
moderate shrink-
swell potentialj
slight in substra-
tum, low shrink-
swell potential,
fair stability when
wet; seasonal high
water table.

Very severe in sub-
soil, high shrink-
swell potential;
severe in substra-
tum, moderate
shrink-swell poten-
tial, fair shear
strength, moderate
compressibility.

Severe in subsoil,
moderate shrink-
swell potential,
low bearing capac-
ity when wet;
slight below sub-
soil, dolomite
bedrock.

Severe in subsoil,
moderate shrink-
swell potential,
low bearing capac-
ity when wet;
slight in substra-
tum, low shrink-
swell potential,
fair stability.

Slight to moderate;
low compressibil-
ity; easy to com-
pact; fair shear
strength; some-
what variable.

Slight; very low
compressibility
and low shrink-
swell potential;
high water table,
seepage, or both.

Slight; low com-
pressibility;
good to fair
shear strength.

Severe; high
shrink-swell po-
tential; fair
shear strength;
moderate com-
pressibility.

Slight where
footing is on
dolomite bedrock.

Slight; low com-
pressibility;
fair shear
strength.




FOR SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued

for ¢

Corrosion potential

onduits

Residential
development with
public sewer

Onsite sewage
disposal systems

Commercial and light
industrial
developments

Roads and
airports

Metal

Concrete

Moderate; occasional
overflow,

Moderate; seasonal
high water table.

Moderate; seasonal
high water table;
subject to frost
heave.

Moderate; high to
moderate shrink-
swell potentialj
low bearing capac-
ity; erodible in
sloping areas.

Slight; bedrock
hinders excavation
in some places;
utilities diffi-
cult to install,

Moderate; subject to
frost heave; sea-
sonal high water
table,

410-849 O - 71 - 10

Severe; occasional
overflow.

Very severe; seasonal
high water table.

Very severe; seasonal
high water table.

Severe; slow to
moderately slow
permeability.

Severe; bedrock at
depth of 20 to L0
inches.

Very severe; seasonal
high water table.

Severe; occasional
overflow; low
bearing capacity
when wet; subject
to liquefaction,
piping, and frost
heave.

Moderate; seasonal
high water table;
subject to frost
heave.

Moderate; seasonal
high water table;
subject to frost
heave.

Moderate; high
shrink-swell po-
tential; low bear-
ing capacity when
wet; erodible in
sloping areas,

Moderate; bedrock
hinders excavation
in some places.

Moderate; seasonal
high water table;
subject to frost
heave.

" Slight; subject to

Severe; occasional
overflow; low
bearing capacity

when wet; subject to

frost heave, lique=-
faction, and piping.

Moderate; seasonal
high water table;
subject to frost
heave,

Slight; seascnal high

water table; subject

to frost heave; low
bearing capacity
when wet.

Moderate; high shrink-

swell potential;
low bearing capac-
ity when wet.

frost heave; bed-
rock hinders exca-
vation in some
places.

Moderate; seasonal
high water table;
subsoil subject to
frost heave and has
low bearing capac-
ity when wet.

Medium=--

Medium--4

Medium--+

High-=--

Low.

Low.

Low.

Low.

Low.

Low.
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TABIE 8.--ENGINEERING INTERPRETATIONS

Soil series
and map symbols

Suitability as
a source of--

Degree and kinds of
limitations affecting--

Topsoil

Sand and gravel

Road subgrade

Foundations for
low buildings

Lawson: LOw—-=emc——em--=

Lorenzo:
LyD2.

Manawa: MaA----=-------

Markham: MeBe=----w----

LyB2, Lyc2,

Surface layer good,
thick, dark; sub-
goil good to fair;
seasonal high
water table.

Surface layer good,

dark, thin; subsoil

poor, clay loam,
thin; underlain by
sand and gravel.

Surface layer good,
thin; subsoil un-
suitable, clayey;
seasonal high
water table.

Surface layer good,
dark; subsoil poor,
clayey.

Unsuitable; low
mineral content;
flooded most of
the time.

Surface layer good;
subsoll poor, clay
ey, unstable in
sloping areas;
seasonal high
water table,

See footnote at end of table.
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Poor; high water
table; layers of
sand and gravel
in- places.

Good; substratum
is poorly graded;
stratified sand
and gravel.

Unsuitable--==w--=

Unsuitable-=-cce--

Unsuitable--------

Unsuitable~-ece=~-

Severe; relatively

unstable; very low
bearing capacity.

Moderate in subsoil,

moderate shrink-
swell potential;
slight in substra-
tum, very stable.

Very severe in sub-

soil, high shrink-
swell potential;
severe in substra-
tum, high to moder-
ate shrink-swell
potential, low
bearing capacity
when wet, elastic.

Very severe in sub-

goil, high shrink-
swell potential;
severe in substra-
tum, moderate
shrink-swell poten-
tial, low bearing
capacity.

Very severe; high

water table; low
stability and
bearing capacity.

Very severe in sub-

soil, high plastic-
ity and shrink-
swell potential,
low bearing capac-
ity; severe in sub-
stratum, moderate
shrink-swell po-~
tential.

Severe; high suscep-
tibility to frost
heave; loss of
bearing capacity
on thawing; fair
shear strength;
moderate com-
pressibility.

Slights very low
compressibility;
moderate shrink-
swell potential;
good shear
strength.

Severe; fair shear
strength; high
shrink-swell po-
tential; moderate
compressibility.

Severe; fair shear
strength; moder-
ate compressibil-
ity; moderate
shrink-swell po-
tential; low
bearing capacity.

Very severe; low
stability and
bearing capacity.

Severe; high
shrink-swell po-
tential; moderate
compressibility;
fair to poor
shear strength;
seasonal high
water table,
seepage, or both.




FOR SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued

Corrosion potential
for conduits

Residential
development with
public sewer

Onslte sewage
disposal systems

Commercial and light
industrial
developments

Roads and
airports

Very severe; subject
to frost heave;
seasonal high water
table and frequent
overflow.

Slight on slopes of O
to 12 percent;
moderate on slopes
stronger than 12
percent; erodible
in sloping areas.,

Moderate; seasonal
high water table;
high to moderate
shrink-swell po-
tential,

Moderate; moderate to
high shrink-swell
potential; low
bearing capacity
when wet.

Very severe; flooded
most of the time.

Moderate; moderate
to high shrink-
swell potentialj;
low bearing capac-
ity when wet;
seasonal high water
table.

Very severe; frequent
overflow,

Slight on slopes of O
to 12 percent;
moderate on slopes
stronger than 12
percent.

Very severe; seasonal
high water table;
slow permeability
in substratum.

Severe; moderately
slow permeability.

Very severe; flooded
most of the time.

Very severe; seasonal
high water table;
slow permeability.

Very severe; subject
to liquefaction
and piping; fre-
quent overflow;
seasonal high
water table; low
bearing capacity
when wet.

Slight on slopes of
0 to 6 percent;
moderate on slopes
of 6 to 12 per-
cent; severe on
slopes stronger
than 12 percent;
vegetation diffi-
cult to establish
on cuts and fills.

Severe; seasonal
high water table;
low bearing capac-
ity when wet; sub-
stratum has high
to moderate
shrink-swell po-
tential.

Moderate; low bear-
ing capacity when
wet; moderate
shrink-swell po-
tential.

Very severe; flooded|
most of the time.

Severe; high shrink-
swell potential;
low bearing capac-
ity when wet;
seasonal high
water table.

Very severe; seascnal
high water table and
frequent overflow;
subject to liquefac-
tion, piping, and
frost heave; low
bearing capacity
when wet.

Slight on slopes of O
to 12 percent; mod-

- erate on slopes
stronger than 12
percent; vegetation
difficult to estab-
lish on cuts and
fills.

Severe; seasonal high
water table; low
bearing capacity
when wet; subject to
frost. heave.

Moderate; low bearing
capacity when wet;
moderate to high
shrink-swell po-
tential.

Very severe; flooded
most of the time.

Severe; moderate to
high shrink-swell
potential; low
bearing capacity
when wet; seasonal
high water table;
subject to seepage
and slippage.

Metal Concrete
Medium---| Low.
Lowe~==-~ Low.
High-=--- Low.
Medium---| Low.
Highe-==- Low.
High----- Low.
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TABIE 8.--ENGINEERING INTERPRETATIONS

Soil series
and map symbols

Suitability as
a source of--

Degree and kinds of
limitations affecting--

Topsoil

Sand and gravel

Road subgrade

Foundations for
low buildings

Matherton:

Mayville:

Mequon:

MxB, MxC2, MxD2, MxE---

MoA, MoB----

MtAmmmmmmameem

Surface layer fair,
thin, slightly
droughty; subsoil
poor, lower part
gravelly in places;
seasonal high
water table.

Surface layer good;
subsoil poor, lower|
part gravelly, clay
loam; seasonal high
water table.

Surface layer good;
subsoil poor,
silty clay loam,
gravelly in places.

Surface layer good,
thin in places;
subsoil poor,
clayey.

Surface layer fair,
thin; subsoil poor,
lower part droughty
and gravelly.

Surface layer good,

thin; subsoil poor,
lower part droughty]
and gravelly.

See footnote at end of table.

140

Good; substratum
is poorly graded,
stratified sand
and gravel; sea-
sonal high water
table.

Good; substratum
is poorly graded,
stratified sand
and gravel; sea-
sonal high water
table.

Poor; substratum.
contains pockets
of well-graded
sand and gravel.

Unsuitable--=-----

Fair to poor; sub-
stratum contains
pockets of well-
graded sand and
gravel in places.

Fair to poor; sub-
stratum contains
pockets of well-
graded sand and
gravel in places,

Moderate in subsoil,
good bearing capac-
ity where properly
compacted; slight
in substratum, very
stable.

Moderate in subsoil,
good bearing capac-
ity where properly
compacted; slight
in substratum, very
stable.

Severe in subsoil,
moderate shrink-
swell potential,
low bearing capac~
ity; slight in sub-
stratum, good
stability, moderate
shrink-swell po-
tential,

Very severe in sub-
soil, high shrink-
swell potential;
severe in substra-
tum, moderate
shrink-swell poten-
tial, low bearing
capacity, elastic.

Moderate in subsoil,
good stability;
slight in substra-
tum, good stability,
low shrink-swell
potential.

Severe in subsoil,
good stability;
moderate shrink-
swell potentialj
slight in substra-
tum, moderate
stability and bear-
ing capacity when
compacted.

Slight; very low
compressibility;
moderate shrink-
swell potentialj
good shear
strength.

Slight; very low
compressibility
and moderate
shrink-swell po-
tential; seasonal
high water table,
seepage, or both.

Slight; low com=-
pressibility;
fair shear
strength; good
bearing capacity.

Severe; fair shear
strength; moder-
ate compressibil-
ity; low bearing
capacity; high
water table,
seepage, or both.

Slight; low com-
pressibilityy
good to fair
shear strength.

Slight; low com-
pressibility;
good to fair
shear strength.




FOR SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued

Residential
development with
public sewer

Onsite sewage
disposal systems

Commercial and light
industrial
developments

Roads and
airports

Moderate; seasonal
high water table.

Moderate; seasonal
high water table.

Slight; erodible in
sloping areas;
subject to frost.
heave,

Moderate; low bear-
ing capacity when
wet; seasonal high
water table.

Slight on slopes of
0 to 12 percent;
moderate on slopes
stronger than 12
percent; erodible
in sloping areas.

Very slight on
slopes of O to 6
percent; slight on
slopes of 6 to 12
percent; moderate
on slopes of 12 to
20 percent; erodi-
ble in sloping
areas.,

Very severe; season-
al high water
table.

Very severe; season-
al high water
table.

Moderate; seasonal
high water table.

Very severe; season-
al high water
table; moderately
slow permeability.

Slight on slopes of
0 to 6 percent;
moderate on slopes
of 6 to 12 per-
cent; severe on
slopes stronger
than 12 percent.

Slight on slopes of
0 to 6 percent;
moderate on slopes
of 6 to 12 per-
cent; severe on
slopes stronger
than 12 percent.

Moderate; seasonal
high water table.

Moderate; seasonal
high water table.

Slight; subject to
frost heave.

Severe; seasonal high
water table; low
bearing capacity;
moderate to high
shrink-swell poten-
tial; subject to
frost heave.

Slight on slopes of O
to 6 percent; moder-
ate on slopes of 6
to 12 percent; se-
vere on slopes
stronger than 12
percent; erodible in
sloping areas.

Slight on slopes of O

to 6 percent; moder-
ate on slopes of 6
to 12 percent; se-
vere on slopes
stronger than 12
percent; erodible in
sloping areas.

Moderate; seasonal
high water table.

Moderate; seasonal
high water table.

Slight; subject to

frost heave; subsoil

has low bearing
capacity.

Severe; seasonal high
water table; low
bearing capacity
when wet; subject to
frost heave.

Slight on slopes of O
to 12 percent; moder-

ate on slopes

stronger than 12 per-

cent; erodible in
sloping areas.

Slight on slopes of O
to 12 percent; moder-

ate on slopes

stronger than 12 per-

cent; erodible in
sloping areas.

Corrosion potential
for conduits
Metal Concrete
Medium-- Low.
Medium-- Low.
Medium-- Low.
High---- | Low.
Medium-- Low,
Medium-- Low.
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TABIE 8.--ENGINEERING INTERPRETATIONS

Soil series
and map symbols

Suitability as
a source of--

Degree and kinds of
limitations affecting--

Foundations for

Topsoil Sand and gravel Road subgrade low buildings
Montgomery: Mzbe-ceme-= Surface layer good, |Unsuitable--------- Very severe in subsoil,[Severe; high shrink-
dark; subsoil poor, high shrink-swell swell potential;
clayey; high water potential, low bear-| high to very high
table. ing capacity, not compressibility;
suitable for flexi- "high water table,
ble pavement; severe
in substratum, low
bearing capacity;
moderate shrink-
swell potential.
Morley: MzdB, MzdB2, Surface layer good; |(Unsultable-----==-- Very severe in subsoil,/Severe; fair shear

MzdC2, MzdD2.

Mundelein:

Muskego:

Mussey:

MzfA-memmm—=

MzKecomecnmmnee

subsoil poor,
clayey.

Surface layer good;
subsoil poor, un-
stable in sloping
areas; seasonal
high water table.

Poor; soil is
erodible and
oxidizes rapidly.

Surface layer good,
dark; subsoil
poor; high water
table,

Surface layer good,
thick, dark; sub-
soil poor, clayey
in lower part;
high water table,

Poor; erodible;
oxidizes rapidly.

See footnote at end of table.
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Poor; poorly
graded; fine sand

and silt
places;

in
seasonal

high water table.

Unsuitable

Good; substratum
poorly graded
sand and gravel;

high wat

Unsuitable

Unsuitable

er table,

Severe in subsoil, low

Very severe; organic

Moderate in subsoil,

Moderate in subsoil,

Very severe; organic

high shrink-swell
potential; severe in
substratum, moderate
shrink-swell poten-
tial, low bearing
capacity when wet.

bearing capacity;
severe in substra-
tum, relatively
unstable.

material; not suit-
able for subgrade.

low shrink-swell po-
tential, low stabil-
ity; very slight in
substratum where
properly drained,
very stable.

low stability and
bearing capacity in
lower part; severe
in substratum, un-
stable.

material.

strength; moderate
compressibility;
poor bearing
capacity.

Severe; fairly low
compressibility;
high susceptibil-
ity to frost
heave; seasonal
high water table,
seepage, or both.

Very severe; organic
material; not
suitable for
foundations.

Slight; very low
compressibility;-
low shrink-swell,
potential; good
shear strength;
high water table.

Severe; moderate
shrink-swell po=-
tential; high
compressibility;
poor shear
strength; high
water table.

Very severe;
organic material.




FOR SFECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued

Corrosion potential
for conduits

Residential
development with
public sewer

~ Onsite sewage
disposal systems

Commercial and light
industrial
developments

Roads and
airports

Metal

Concrete

Severe; high water
table; basements
likely to be wet;
high shrink-swell
potential,

0 to 12 percent;
severe on slopes
stronger than 12
percent; low
bearing capacity
when wet.

Moderate; liquefies
easily; seasonal
“high water table.

Very ‘severe; high
water table;

where drained;
compressible.

Severe; high water
table; basements
likely to be wet;

Severe; substratum
has low bearing
capacity; high
water table; base-
ments likely to be
wet.

Severe; subject to
shrinkage; high
water table.

Moderate on slopes of

shrinks and settles

flotation of pipes.

Very severe; high
water table; slow
permeability.

Severe; moderately
slow permeability.

high water table.

Very severe; high
water table,

Very severe; high
water table.

Very severe; high
water table; slow
permeability.

Very severe; high
water table.

Very severej; seasonal

Severe; high water
table; high shrink-
swell potential;
low bearing capac-
ity when wet.

Moderate on slopes of
0 to 6 percent; se-
vere on slopes
stronger than 6
percent; low bear-
ing capacity when
wet; moderate to
high shrink-swell
potential.

Severe; seasonal high
water table; low
bearing capacity
when wet; subject
to liquefaction,
piping, and frost
heave,

Very severe; high
water table; sub-
Jject to shrinkage;
unstable,

Severe; high water
table.

Severe; high water
table; low bearing
capacity when wet;
moderate shrink-
swell potential.

Very severe; high
water table; clay
substratum has high
shrink-swell poten-
tial.

Very severe; high

water table; high
shrink-swell poten-
tial; low bearing
capacity when wet;
low shear strength.

Moderate on slopes of

0 to 12 percent; se-
vere on slopes
stronger than 12
percent; low bearing
capacity when wet;
subject to frost
heave.

Severe; seasonal high

water table; low
bearing capacity
when wet; subject to
liquefaction,
piping, and frost
heave.

Very severe; high

water table; subject
to shrinkage; very
low bearing capac-
ity.

Severe; high water

table.

Severe; high water

table; low bearing
capacity when wet;
subject to liquefac-
tion, piping, and
frost heave.

Very severe; high

water table; high
compressibility and
very low bearing
capacity.

High-==-

Medium~-

High----

High~---

High-=-~

High----

High----

Low.

Low.

Low.

Low.

Low.

Low.

Low.
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TABIE 8.--ENGINEERING INTERPRETATIONS

Solil series
and map symbols

Suitability as Degree and kinds of
a source of-- limitations affecting--
Foundations for
Topsoil Sand and gravel Road subgrade low buildings

Oshtemo:

Ozaukee: OuB, OuB2,
ouc2, OuD2.

Palms: Pa-e--cocecccaaa

Pella: Pheweccceccmcccwa-

Pella, moderately shallow
variant: Pm.

Surface layer un-

Surface layer poor,

Surface layer good;

Poor; erodible;

Good in surface

Surface layer good,

suitable; subsoil
unsuitable, erodi-
ble in sloping

areas, thin over
sand and gravel.

droughty; subsoil
unsuitable, erodi-
ble, thin over
sand and gravel.

subsoil poor,
clayey.

oxidizes rapidly.

layer, thick,

dark; poor in sub-
soil, clayey; high
water table.

thick, dark; sub-
stratum poor,
silty clay loam;
high water table.

Fair to good; poor-
ly graded sand

and some pockets

of gravel.

Fair to good; sub-

graded sand; some
gravel in places.

Unsuitable-«--c=-a--

Unsuitable-e~=cm=m=

Unsuitable-ew-e-ces

Unsuitable---~-----

See footnote at end of table.
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Slight in subsoil

Slight in subsoil
stratum is poorly

Severe in subsoil,

Very severe; organic

Very severe in sub-

Very severe in sub-

where properly com-
pacted, low shrink-
swell potential;
slight in substra-
tum, lacks stabil-
ity under wheel
load, low shrink-
swell potential.

where properly com-
pacted; slight in
substratum, low
stability under
load, low shrink-
swell potential.

high shrink-swell
potential; severe
in substratum, mod-
erate shrink-swell
potential, low
bearing capacity
when wet.

soil material.

soil and substra-
tum; highly plas-
tic; moderate
shrink-swell po-
tential,

soil, highly plas-
tic, moderate
shrink-swell poten-
tial, elastic;
very severe in sub-|
stratum, dolomite
bedrock at depth
of 2 to 5 feet;
high water table.

Slight; low com~
pressibility and
shrink-swell. po-
tential; good
shear strength and
bearing capacity.

Slight; low com~
pressibility and
shrink-swell po-
tential; good
shear strength and
bearing capacity.

Severe; fair shear
strength; moderate
compressibility
and shrink-swell
potential; low
bearing capacity.

Very severe; organic
soil material.

Moderate to severe;
fair shear
strength; moderate
compressibility;
high water table;
moderate shrink-
swell potential.

Moderate; dolomite
bedrock; high
weter table,




FOR SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued

Corrosion potential
for conduits

Residential Onsite sewage Commercial and light Roads and
development with disposal systems industrial airports Metal Concrete
public sewer developments
Moderate; erodible; Slighte-w-cmmcconaan Slight; erodible; Slight; erodible; Low-=---- Low.
droughty. droughty. droughty; vegetation
difficult to estab-
lish on cuts and
fills.
Moderate; erodible; Slight; erodible---- | Slight; erodible; Slight; erodible; Low==-=~ Low.
droughty. droughty. droughty; vegetation
difficult to estab-
lish on cuts and
fills.
Moderate on slopes of|Severe; moderately Moderate on slopes of | Moderate on slopes of | Medium--| Low.
0 to 12 percent; slow permeability.. 0 to 12 percent; 0 to 12 percent;
severe on slopes severe on slopes severe on slopes
stronger than 12 stronger than 12 stronger than 12
percent; low bear- percent; low bearing percent; low bearing
ing capacity when capacity when wet; capacity when wet;
wet; subsoil has subsoil has high subsoil has high
high shrink-swell shrink-swell poten- shrink-swell poten-
potential, tial. ’ tial; subject to
frost heave.
Severe; subject to Very severe; high Very severe; high Very severe; high High-~--| Low.
shrinkage; high water table. water table; high water table; high
water table, compressibility and compressibility;
instability. low bearing
strength.
Severe; liquefies Very severe; high Severe; high water Severe; high water High----| Low.
easily; low bearing| water table. table; moderate table; moderate
capacity when wet; shrink-swell poten- shrink-swell poten-
subject to frost tial; subject to tial; low bearing
heave; high water liquefaction and capacity when wet;
table; basements piping. substratum is sub-
likely to be wet. jeet to liquefaction
and piping; subject
to frost heave.
Severe; high water Very severe; bed- Moderate; high water | Slight; bedrock High----| Low,
table; bedrock rock; high water table; bedrock hinders excavation;
hinders excava- table. hinders excavation. high water table.
tion; utilities
difficult to in-
stall,
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TABLE 8.--ENGINEERING INTERFPRETATIONS

Soil series
and map symbols

Suitability as
a source of--

Degree and kinds of
limitations affecting--

Topsoil

Sand and gravel

Road subgrade

Foundations for
low buildings

Pistekee: PrA-----------
Ritchey: RkB, RkC2,
RKE.

Ritchey, mottled subsoil
variant: RI1A,

(Mapped only in
complexes with
Casco soils.)

Rollin:

Ru, Rveememmaae-

Rough broken land: Ry---

Surface layer good,
thick; subsoil
poor, thick; sea-
sonal high water
table.

Surface layer good,
thin; subsoil
poor, thin over
dolomite bedrock.

Surface layer good;
subsoil poor, thin
over dolomite bed-
rock; seasonal high
water table.

Unsuitable; very
thin, cobbly, and
droughty.

Poor; erodible;
oxidizes rapidly.

Unsuitable---e-==cc--

See footnote at end of table.
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Poor; seasonal
high water table;
substratum con- -
tains pockets of
sand and gravel.

Unsuitable--===<---

Unsuitable-==-=---

Good; substratum
is poorly graded
and stratified;
very cobbly in
places.

Unsuitable--------

Unsuitable~-=«=-==

Moderate to severe in
subsoil, moderate
shrink-swell poten-
tial; severe in
substratum, rela=-
tively stable.

Severe in subsoil,
moderate shrink-
swell potential,
low bearing capac-
ity when wet; very
slight in substra-
tum, dolomite bed-
rock.

Severe in subsoil,
moderate shrink-
swell potential,
low bearing capac-
ity; slight in sub-
stratum, dolomite
bedrock.

Slight in subsoil and
substratum; good
stability.

Very severe; organic
soil material and
marl,

Severe; moderate
shrink-swell poten-
tial; low bearing
capacity.

Severe; moderate
shrink-swell poten-
tial; fair shear
strength; very
high susceptibil-
ity to frost

heave; seasonal
high water table.

Slight where footing
is on dolomite
bedrock.

Slight where footing
is on dolomite
bedrock.

Slight; negligible
compressibility;
good shear
strength.

Very severe; organic
soil material and
marl.

Very severej very
steep; moderate
shrink-swell po-
tential.




FPOR SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued

Corrosion potential

for conduits

Residential
development with
public sewer

Onsite sewage
disposal systems

Commercial and light
industrial
developments

Roads and
airports

Metal

Concrete

Severe; low bearing
capacity when wet;
seasonal high water
table; occasional
overflow,

Moderate on slopes
of 0 to 6 percent;
severe on slopes
stronger than 6
percent; bedrock
hinders excavation
and installation of
utilities.

Severe; bedrock
hinders excavation
and installation of
utilities.

Moderate on slopes of
0 to 12 percent;
severe on slopes
stronger than 12
percent; droughty;
cobbly,

Very severe; high
water table; sub-
Ject to shrinkage.

Severe; unstable;
steep.

Very severe; seasonal]
high water table;
occasional over-
flow.

Very severe; bedrock
near surface; con-
tamination of
ground water.

Very severe; bedrock
near surface; con-
tamination of
ground water.

Moderate on slopes
of 0 to 12 per-
cent; severe on
slopes stronger
than 12 percent;
contamination of
ground water.

Very severe; high
water table.

Very severe; steep--

Severe; seasonal high
water table; low
bearing capacity
when wet; subject
to piping, lique-
faction, and occa~-
sional overflow.

Moderate; bedrock
hinders excavation.

Severe; bedrock;
seasonal high water
table.

Moderate on slopes of
0 to 12 percent;
severe on slopes
stronger than 12
percent; droughty;
cobbly; erodible.

Very severe; high
water table; high
compressibility;
unstable.

Severe; unstable;
steep; high to mod-
erate shrink-swell
potential.

Severe; seasonal high
water table; low
bearing capacity
when wet; subject to
piping, liquefac-
tion, frost heave,
and occasional over-
flow.

Slight; bedrock
hinders excavation.

Moderate; subsoil has
moderate shrink-
swell potential;
low bearing capacity.

Slight on slopes of O
to 12 percent; mod-
erate on slopes
stronger than 12
percent; droughty;
vegetation difficult
to establish on cuts
and fills.

Very severe; high
water table; high
compressibility;
unstable; very low
bearing capacity.

Severe; unstable;
steep; subject to
slippage and frost
heave.

High----

Medium--

High~---

Medium--

Low.

Low.

Low.

Low.,

Low.

Low.
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TABIE 8,--ENGINEERING INTERPRETATIONS

Suitability as
a source of--

Degree and kinds of
limitations affecting--

Soil series

and map symbols Foundations for

Topsoil Sand and gravel Road subgrade low buildings
St. Charles:

SaA, SeA, SeB--=-=----- Surface layer fair; [Good; substratum Severe in subsoil, Slight; very low
subsoil poor, silty| is poorly graded moderate shrink- compressibility;
clay loam. sand and gravel swell potential, low good shear

at depth of more bearing capacity: strength.
than 40 inches. when wet; slight in

substratum, very

stable.

ScA, ScB----c-cvmenmma- Surface layer good Poor; pockets of Severe in subsoil, Slight; fair shear
but thin in places; well-graded sand moderate shrink- strength; low
substratum poor, and gravel in swell potential, compressibility;

Sandy lake beaches:
Sfb.

Sawmill, calcareous
variant: Sg.

Saylesville:
ShB2, ShC2.

ShA, ShB,

silty clay loam.

Unsuitable; sandy
material that con-
tains but little
organic matter;
very low available
water capacity.

Surface layer good,
dark, thick; sub-
soil good to fair,
thick, slightly
clayey in places;
high water table.

Surface layer good,
thin; subsoil .poor,
clayey, unstable
in sloping areas.

See footnote at end of table.
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places.

Fair; poorly
graded sand with
some gravel.

Unsuitable; high
water table;
thin layers of
sand and gravel
in places.

Unsuitable---cc---

Very slight; stable

Severe in subsoil and

Very severe in sub-

loss of bearing
capacity when wet;
slight in substra-
tum, fair stabil-
ity, low shrink-
swell potential.

under wheel load
when damp; low
shrink-swell poten-
tial; suitable for
all types of pave-
ment where con-~
fined; ground water
level is affected
by lake and is high
at times.

substratum; rela-
tively unstable;
low bearing capac-
ity.

soil, high shrink-
swell potential,
very plastic, elas~
tic; severe in sub-
stratum, moderate
shrink-swell poten-
tial.’

fluctuating water
table that can
£ill excavations
in places.

Slight; low com-
pressibility and
shrink-swell po-
tential.

Severe; subject to
frost heave; low
bearing capacity
on thawing.

Severe; high to
moderate shrink-
swell potential;
moderate com-
pressibility;
fair to poor
shear strength.




FOR SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued Corrosion potential
for conduits
Residential Onsite sewage Commercial and light Roads and
development with disposal systems industrial airports Metal |Concrete
public sewer developments
Very slight for SaA; | Slight---cc-cccaean- Slight; subsoil has | Slight; low bearing Medium--| Low.
slight for SeA and low bearing capac- capacity when wet;
SeB; subject to ity when wet; sub-~ subject to frost
frost heave. Jject to frost heave, liquefaction,
heave. piping, and slippage.
Slight; erodible in | Moderate; fluctu- Slight; fluctuating |Moderate; subsoil has Medium--| Low.
sloping areas. ating water table. water table in low bearing capacity
places; subject to when wet; subject to
frost heave, frost heave.
Severe; utilities Very severe; high Moderate; low com- Moderate; negligible Low~=--- Low.
difficult to in- water table, pressibility; good volume change; stable
stall and maintain; shear strength; under wheel load
high water table. liquefies and flows{ when moist.
when saturated;
high water table.
Very severe; fre- Very severe; fre- Very severe; fre- Very severe; frequent High~----]Low.
quent overflow. quent overflow. quent overflow; overflow; low bearing
low bearing capac- capacity when wet;
ity when wet; sub- subject to liquefac-
ject to liquefac- tion, piping, and
tion, piping, and frost heave.
frost heave.
Moderate; slow per- Severe; slow permea- | Moderate on slopes of|Moderate ; high to mod- | Medium--|Low.
meability; high to bility. 0 to 6 percent; se- erate shrink-swell
moderate shrink- vere on slopes potential; low bear-
swell potential, stronger than 6 ing capacity when
percent; high to wet; subject to frost
moderate shrink- heave, slippage, and
swell potential; seepage.
subject to frost
heave,
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TABIE 8.--ENGINEERING INTERPRETATIONS

Suitability as Degree and kinds of
8 source of-- limitations affecting--
Soil series -
and map symbols Foundations for
Topsoil Sand and gravel Road subgrade low buildings
Sebewa: Sm----c--eee--- Surface layer good, Good; substratum [Moderate in subsoil, [Slight; very.low
dark, thick; sub- is poorly moderate shrink- compressibility;
stratum poor; high graded, strati- swell potential, good shear
water table. fied sand and low stability; strength; high
gravel; high slight in substra- water table.
water table tum, very stable
hinders excava- under wheel load;
tion, high water table.
Theresa: ThA, ThB, Surface layer good; Poor; substratum |Very severe in sub- Slight; low com-
ThB2, ThC2. subsoil poor, clay contains pockets soil, moderate pressibility; easy
loam, many pebbles of well-graded shrink-swell poten- to compact; fair
in places. sand and gravel tial; slight in shear strength.
in places. 1/ substratum, good

stability, low
shrink-swell poten=-

tial.

Virgil: VsAeeec------- Surface layer good; Good; substratum |Severe in subsoil, Slighty very low
subsoil poor, silty contains poorly moderate shrink- compressibility;
clay loam; seasonal graded sand and swell potential, good shear
high water table. gravel; seasonal loss of bearing strength; high

high water capacity when wet; water table.
table. slight in substra-
tum, very stable.

Wallkill: Wa-e---ww--- Surface layer good, Unsuitable-----==~ Very severe; organic |Very severe; season-
dark, thick; sub- material. al high water
soil poor, erodible table; very low
organic material bearing capacity;
that oxidizes special footings
rapidly; seasonal required.
high water table.

Warsaw:

W@Bem~==mmemmrm——mma Surface layer good, Good; substratum |Moderate in subsoil, |Slight; very low
dark; subsoil poor, contains poorly moderate shrink- compressibility;
sandy clay loam, graded, strati- swell potential, good shear
lower part gravelly fied 'sand and loss of bearing strength.
in places. gravel. capacity when wet;

slight in substra-
tum, very stable.

WeA, WeB, WeC2, WhA-- |Surface layer good, Good; substratum |Moderate in subsoil, |Slight; very low

dark, thick; sub- contains poorly moderate shrink- compressibility;
soil poor, sandy graded, strati- swell potential, good shear

clay loam, gravelly fied sand and loss of bearing strength.

in places. gravel. capacity when wet;

slight in substra-
tum, very stable.

See footnote at end of table.
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FOR SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued

Corrosion potential

for canduits

Residential
development with
public sewer

Onsite sewage
disposal. systems

Commercial and light
industrial
developments

Roads and
airports

Metal

Concrete

Severe; high water
table; basements
likely to be wet.

Very slight on
slopes of 0 to 6
percent; slight on
slopes of 6 to 12
percent; moderate
on slopes of 12 to
20 percent; severe
on slopes stronger
than 20 percent;
erodible in
sloping areas.

Moderate; seasonal
high water table;
basements likely
to be wet.

Very severe; high
water table; sub-
Jject to shrinkage
on drying; fre-
quent overflow;
basements likely
to be wet.

Slight; somewhat
droughty.

Very slight on
slopes of O to 6
percent; moderate
on slopes of 6 to
12 percent; sub-
Jject to frost
heave,

Very severe; high
water table.

Slight on slopes of O

to 6 percent; moder-

ate on slopes of 6
to 12 percent; se-
vere on slopes
stronger than 12
percent.

Very severe; seasonal
high water table.

Very severe; high
water table; fre-
quent overflow.

Slight on slopes of O
to 6 percent; mod-
erate on slopes of
6 to 12 percent.

Severe; high water
table,

Slight on slopes of O
to 6 percent; moder-
ate on slopes of 6
to 12 percent; se-
vere on slopes’
stronger than 12
percent; subjeet to
frost heave; subsoil
has moderate shrink-
swell potential.

Moderate; seasonal
high water table;
subject to frost
heave.

Very severe; high
water table; un-
stable; frequent
overflow.

Slight; erodible in
sloping areas.

Slight on slopes of O
to 6 percent; mod-
erate on slopes of
6 to 12 percent;
subject to frost
heave,

Severe; high water
table; subsoil-has
low bearing capacity
when wet; subject to
frost heave,

Slight on slopes of O
to 12 percent; moder-
ate on slopes
stronger than 12 per-
cent; subject to
frost heave; subsoil
has moderate shrink-
swell potential and
low bearing capacity
when wet.

Moderate; seasonal
high water table;
subsoil has low
bearing capacity
when wet.

Very severe; high
water table; high
compressibility;
frequent overflow;
low bearing capacity
when wet.

Slight; erodible .in
sloping areas.

Slight; subsoil has
low bearing capacity
when wet.

High=--~

Medium--

Medium--

High-=-=

Low.

Low.

Low.

Low.

Low.

Low.
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TABIE 8.--ENGINEERING INTERPRETATIONS

Suitability as Degree and kinds of
a source of-- limitations affecting--
Soil series
and map symbols Foundations for
Topsoil Sand and gravel Road subgrade low buildings

Wasepi: WmA----------o- Surface layer fair, Fair to good; sub- |Slight in subsoil Slight; very low
somewhat droughty stratum contains where properly com- compressibility;
and erodible; sub- poorly graded pacted, low shrink- good shear
soil poor, thin over sand and some swell potential; strength; fluctu-
sand and gravel; pockets of grav- slight in substra- ating water table,
fluctuating water el; fluctuating tum, lacks stabil- seepage, or both.
table. water table. ity under wheel

load unless moist.

Wet alluvial land: Ww--|Fair; variable-------- Unsuitable--«cc==w- Severe; unstable; Severe; unstable;
high water table; high water table;
frequent overflow. frequent over-

flow.

1/
In some areas these soils are underlain at a depth of 6 to 15 feet by thick deposits of sand and
gravel that are suitable for commercial use.
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FOR SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued

Corrosion potential
for conduits

Residential
developments with
public sewer

Onsite sewage
disposal systems

Commercial and light
industrial
developments

Roads and
airports

Metal

Concrete

Moderate; fluctuating
water table.

Very severe; high
water table; fre-
quent overflow.

Very severe; fluctu-
ating water table.

Very severe; high
water table; fre-
quent overflow,.

Moderate; fluctuating
water table.

Very severe; high
water table; fre-
quent overflow.

Moderate; fluctuating
water table.

Very severe; high
water table; fre-
quent overflow.

Medium---

Low.,

Low.

410-848 0 - 71 - 11
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TABLE 9.--ENGINEERING

[Interpretations are not given in this table for Alluvial land (Am),
not suitable for engineering uses or have

Soil series,
land types, and map symbols

Soil features

affecting--

Agricultural drainage

Irrigation

Adrian: Ac------emcmmmmemmeeem-
Ashkum: ASA-cecmcccomcmcmaaana-
Aztalan: AzA, AzB-------c-ew---
Blount: BlA--c-c-ccecoomooaao-
Boyer: BmB, BmC2, BnB----------

Brookston: BSA----cecmmccecnoean-

Casco: CcB, CeC2, CcD2, CeB,
CeC2, CeD2, CfC3, CrC2, CrD,
CrE, CrF.

(For interpretations of
Rodman soils in mapping
units CrC2, CrD, CrE, and
CrF, refer to the Rodman
series.)

Chelsea: CtB, CtD------ecemmua-

Clayey land: CV-eemm-cememoceeoa-
Colwood: CW--emeeccocomma o
Dodge: DAA, DAB----c-mommmeman-
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Moderately rapid permeability;
substratum generally unstable.

Moderately slow permeability;
high water table.

Moderately slow permeability;
seasonal high water table.

Moderately slow permeability;
seasonal high water table.

Adequate natural drainage----------

High water table; moderate perme-
ability; feasible to drain.

Adequate natural drainage----------

Natural drainage adequate or
excessive.

Slow or moderately slow perme-
ability; good to poor drainage.

High water table; moderate perme-
ability; substratum generally
unstable.

Natural drainage adequate-~e-------

High available water capacity; rapid
intake rate; poor drainage; moderate
depth over sand; nearly level.

Poor drainage; high available water
capacity; slow intake rate; nearly
level.

High available water capacity; moderate
intake rate; somewhat poor drainage;
nearly level and gently sloping.

High available water capacity; deep
so0il; moderate intake rate; somewhat
poor drainage; gently sloping.

Medium available water capacity;
gently sloping and sloping.

Poor drainage; high available water
capacity; moderate intake rate;
nearly level,

Low available water capacity; moder-
ately deep soil; moderate intake
rate; gently sloping to moderately
steep.

Low available water capacity; rapid
intake rate; gently sloping to
moderately steep.

Medium to high available water capac-
ity; moderately slow to slow intake
rate; wide range in slope.

Poor drainage; high available water
capacity; moderate intake rate;
nearly level.

High available water capacity; moder-
ate intake rate; deep; nearly level
and gently sloping.




INTERPRETATIONS FOR FARM USES

Marsh (Mf), and Wet alluvial land (Ww), because these land types are
characteristics too variable for rating]

Soil features affecting--Continued

Terraces and diversions

Farm ponds

Reservoir area

Embankments

Not applicable; little or

runoff,

Not applicable; little or

runoff.

Not applicable; little or

runoff.

Not applicable; little or

runoff,

Low stability; droughty;

subject to soil blowing.

Not applicable; little or
runoff,

Moderately deep over sand
gravel; fair stability.

Sandy material; unstable;

subject to soil blowing.

Wide range in slope and
runoff.

Not applicable; little or
runoff,

Good stability---=ecemmcocac-d

no

no

no

no

no

and

no

Moderately rapid permeability; high
water table.

High water table; moderately slow
permeability.

Moderately slow permeability;
seasonal high water table.

Moderately slow permeability;
seasonal high water table.

Moderately rapid permeability in
subsoil; rapid permeability in
substratum.

High water table; moderate perme-
ability.

lModerate permeability in subsoil;

rapid permeability in substratum.

Rapid permeability-=----cme-cacaaaca-

Moderately slow or slow permeability-

High water table; moderate perme-
ability.

Moderate permeability-------acecaaeaq

Organic soil; not suitable for embank-
ments,

Fair stability; fair compaction.

Semipervious; fair stability; fair
compaction; medium compressibility.

Semipervious; fair stability; fair
compaction.

Pervious; fair stability; fair compac-
tion; subject to piping.

Good stability; good compaction;
semipervious.

Semipervious subsoil that has fair
stability and compaction; very per-
vious substratum.

Very pervious; poor stability and
compaction.

Generally semipervious.

Pervious subsoil, fair stability and
compaction; pervious substratum.

Semipervious; good stability and com-
paction.
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TABLE 9.--ENGINEERING INTERPRETATIONS

Soil series,
land types, and map symbols

Soil features

affecting--

Agricultural drainage

Irrigation

Elliott:

Fabius:

FmA, FmB, FmC2, FnB, FoA,
FoB, FoC2, FsA, FsB,
FsC2, FtB.

Fox:

Gilford: Gdeec----eccocoooocoonan-

Grays:

Griswold:

Griswold, mottled subsoil
variant: GwB.

Hebron:

Hochheim: FmB, HmB2, HmC2,

HmD2, HmE2, HoC3, HoD3, HoE3.

Houghton:

Juneau:

Kane:
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ESA-cerecm e

FafA-comcmmemmm e

GrA, GrB----e--cecocaann

GEB, GtC2emmmmmccmee

HeA, HeB, HeC2----cemn-

HtA, HtBormmmmemoomoe

KeAmcomm e e

Moderate permeability; high
stability.

Moderately slow permeability;
seasonal high water table.

Moderate permeability--------------

Natural drainage adequate or
excessive.

High water table; moderate perme-
ability.

High water table; moderately rapid
permeability; unstable substra-
tum.

Natural drainage adequate----------

Natural drainage adequate-----c----

Moderate permeability; seasonal
high water table.

Natural drainage adequate-----e----

Natural drainage adequate----------

Moderately rapid permeability;

high water table.

Moderate permeability---------voua-

Seasonal high water table; moderate
permeability.

Poor drainage; high available water
capacity; moderate intake rate;
nearly level.

Somewhat poor drainage; high available
water capacity; moderate intake rate;
deep; gently sloping.

Somewhat poor drainage; medium avail-
able water capacity; moderate intake
rate; gently sloping.

Medium available water capacity and
intake rate; nearly level to sloping.

Poor drainage; low available water
capacity; moderate intake rate;
nearly level.

Poor drainage; low available water
capacity; rapid intake rate; nearly
level.

High available water capacity; moder-
ate permeability; nearly level and
gently sloping.

High available water capacity; moder-
ate intake rate; deep; gently sloping
and sloping.

Somewhat poor drainage; high available
water capacity; moderate intake rate.

Medium available water capacity;
moderate intake rate; deep; nearly
level to sloping.

High available water capacity; moderate
intake rate; deep; gently sloping to
moderately steep.

Poor drainage; high available water
capacity; deep; nearly level; subject
to soil blowing.

Moderately good drainage; very high
available water capacity; moderate
intake rate; gently sloping.

Somewhat poor drainage; medium avail-
able water capacity; moderate intake
rate; deep; nearly level.




FOR FARM USES--Continued

Soil features affecting--Continued

Terraces and diversions

Farm ponds

Reservoir area

Embankments

Not applicable; little or no
runoff.

Not applicable; little or no
runoff.

Not applicable; little or no
runoff,

Moderately deep over sand and

gravel.

Not applicable; little or no
runoff,

Not applicable; little or no
runoff,

Fair stability-----cvemccmauaas

Substratum has low stability--

Generally not applicable;
little or no runoff.

High stability----e-comceoaood

Shallow to loamy calcareous
material.

Not applicable; little or no
runoff,

Occasional flooding; diver-
sions on adjacent soils
beneficial.

Not applicable; little or no
runoff.

410-848 O - 71 - 12

Poor drainage; moderate permeability-

Moderately slow permeability; season-
al high water table.

Moderate permeability; seasonal
high water table.

Moderate permeability in subsoil;
rapid permeability in substratum.

High water table; moderate perme-
ability.

Moderately rapid permeability;
high water table.

Moderate permeability--=-m-eeccmacaua

Permeability is moderate in subsoil
and rapid in substratum.

Moderate permeability; seasonal
high water table.

Slow permeabilitye-eec-comcmeaccoan

Moderate permeability-~------c-cce-un

Moderately rapid permeability; high
water table.

Moderate permeability-------=c-acu-=-]

Permeability moderate in subsoil and
rapid in substratum; seasonal
high water table.

Semipervious subsoil; very pervious
substratum.

Semipervious; fair stability and com-
paction.

Semipervious subsoil, fair stability
and compaction; very pervious sub-
stratum.

Semipervious subsoil, good stability
and compaction; very pervious sub-
stratum.

Semipervious; fair stability and com-

paction.

Very pervious; poor stability; fair
compaction,

Semipervious; fair
paction.

stability and com-

Semipervious; fair
paction,

stability and com-

Semipervious; fair
paction.

stability and com-

Semipervious; good stability and com-

paction.

Semipervious; good stability and com-

paction.

Organic soils; not suitable for em-

bankments.

Semipervious; good
paction.

stability and com-

Semipervious subsoil, good stability
and compaction; very pervious sub-
stratum.

157



TABLE 9.--ENGINEERING INTERPRETATIONS

Soil features affecting--

Soil series,
land types, and map symbols

Agricultural drainage

Irrigation

Kendall: KlAeceemcmcmcmaamcrmaan

Kewaunee: KnB, KnC2---ecececm-n--

Knowles: KwA, KWwB-------ccoen--

Lamartine: ImB--ecececcemcccnaan

Loamy land: Lu---me---em-caeau-

Lorenzo: LyB2, ILyC2, LyD2------

Markham: MeB-----c-ccccee—ceo-

Martinton:

Matherton:

Mayville: MoA, MOB--e-cmcmcen--

Mequon: MbA--ce-ccmememon o

Miami: MvB, MvC2, MxB, MxC2,
MxD2, MxE.

Montgomery: MzB---meceemecaoaonooo
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Seasonal high water table; moder-
ate permeability.

Natural drainage adequate----------

Natural drainage adequate----------

Seasonal high water table; moder-
ate permeability.

Seasonal high water table; moder-
ate permeability.

Good to poor drainage; moderate
permeability.

Natural drainage adequate----------

Seasonal high water table; slow
permeability.

Natural drainage adequate----------

Seasonal high water table; slow
permeability.

Moderate permeability; seasonal
high water table.

Natural drainage adequate----------

Seasonal high water table; moder-
ately slow permeability.

Natural drainage adequate----------

High water table; slow perme-
ability.

Somewhat poor drainage; high available
water capacity; moderate intake
rate; gently sloping.

Slow intake rate; high available water
capacity; deep; gently sloping and
sloping.

Medium available water capacity;
moderate intake rate; moderately
deep and gently sloping.

Somewhat poor drainage; high available
water capacity; moderate intake rate;
deep and gently sloping.

Somewhat poor drainage; moderate
intake rate; very high available
water capacity; nearly level.

Moderate permeability; high available
water capacity; wide range in slope.

Low available water capacity; rapid
intake rate; shallow and gently
sloping.

Somewhat poor drainage; high available
water capacity; slow intake rate;
gently sloping.

High available water capacity; moder-
ately slow permeability; gently
sloping and sloping.

High available water capacity; slow
permeability; gently sloping.

Somewhat poor drainage; moderate
intake rate; nearly level and gently
sloping.

High available water capacity; moderate
intake rate; deep; nearly level and
gently sloping.

Somewhat poor drainage; high available
water capacity; slow intake rate;
deep; nearly level.

Moderate intake rate; high available
water capacity; deep; gently sloping
to moderately steep.

Poor drainage; high available water
capacity; slow intake rate; deep and
nearly level.




FOR FARM USES--Continued

Soil features affecting--Continued

Terraces and diversions

Farm ponds

Reservoir area

Embankments

Somewhat poor drainage; good
stability.

Clayey Subsoile---ce-o—oe—aoooao

Moderately deep over bedrock--

Somewhat poor drainage; sub-
stratum strongly calcareous.

Frequently flooded; low
stability.

Wide range in slope and
runoff,

Sand and gravel near surface--

Diversions on adjacent soils
beneficial.

Highly stable-ce-e-eeaccau-d -—

Not applicable; little or no
runoff.

Not applicable; little or no

runoff.

Substratum strongly calcar-
eous.

Diversions on adjacent soils
beneficial,

Substratum is calcareous
loam.

Not applicable; little or no
runoff,

Moderate permeability; seasonal
high water table.

Slow permeability---=e-cecmecmccamnaan

Moderate permeability; fractured
dolomite at depth of 20 to 4O
inches.

Moderate permeability----e--ecmemuunn

Seasonal high water table; moderate
permeability; subject to flooding.

Moderate permeability-~-~ee-mmacaaaan

Rapid permeability in shallow sub-
stratum.

Slow permeability----e-cmccomomcaacnon

Moderately slow permeability---------

Slow permeability; seasonal high
water table.

Permeability moderate in subsoil and
rapid in substratum; seasonal high
water table.

Moderate permeability------c----c-o---

Moderately slow permeability---------

Moderate permeability----=ce-ecacm-a-

High water table; slow permeability--

Semipervious subsoil, good stability
and compaction; pervious substratum.

Semipervious; fair stability and com-
paction.

Semipervious; good stability and com-
paction.

Semipervious; good stability and com-
paction.

Pervious; poor stability and compac-
tion.

Semipervious.

Very pervious.

Semipervious;
paction.

fair stability and com-

Semipervious; highly stable.

Semipervious; fair stability and com-
paction.

Semipervious subsoil, fair stability
and compaction; very pervious sub-
stratum.

Semipervious subsoil, good stability

and compaction; pervious substratum.

Semipervious; good stability and com-
paction,

Semipervious; good stability and com-
paction.

Impervious; good stability and com-
paction.
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TABLE 9.--ENGINEERING INTERPRETATIONS

Soil series,
land types, and map symbols

Soil features affecting--

Agricultural drainage

Irrigation

Morley: MzdB, MzdB2, MzdC2,
MzdD2.
Mundelein: MzfA---cececcmeccaaaa-
Muskego: Mzg----==-==-c-—-cce-o
Mussey: MzK---e-eommcmmmmceaeo-
Navan: Na-c-ocrecmmcccmacmanan]
Ogden: OC--mm-memcemoommmmeee oo
Oshtemo: OmB, OnB--w-e-ccccoaaod
Ozaukee: OuB, OuB2, OuC2,
oub2.,
Palms: Pl--mceeccmcommccmcamaad
Pella: Pheccereeeccrccmancucan 4

Pella, moderately shallow
variant: Pm.

Pistakee: PrA---cec-cmccmccaa-o——d
Ritchey: RkB, RkC2, RkE------- -
Ritchey variant: RIA-----cc-o---4
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Natural drainage adequate----------

Seasonal high water table; moder-
ate permeability.

Moderately slow permeability-------

Moderate permeability; high water
table.

High water table; slow perme-
ability.

High water table; permeability
slow in substratum.

Natural drainage adequate-----cewe--o

Natural drainage adequate----------

High water table; permeability
moderately rapid in substratum.

High water table; moderately slow
permeability.

High water table; moderately slow
permeability; bedrock generally
within 40 inches of surface.

Seasonal high water table; moder-
ate permeability.

Natural drainage adequate----------

Seasonal high water table; shallow
over bedrock.

High available water capacity; slow
intake rate; deep; gently sloping
to steep.

Somewhat poor drainage; high available
water capacity; moderate permeabil-
ity; nearly level.

Poor drainage; very high available
water capacity; rapid intake rate;
nearly level.

Poor drainage; moderate available
water capacity; moderate intake rate;
nearly level.

Poor drainage; high available water
capacity; moderate intake rate;
nearly level.

Poor drainage; rapid intake rate; very
high available water capacity;
nearly level.

Low available water capacity; rapid
intake rate; deep and gently sloping.

High available water capacity; slow
intake rate; deep; gently sloping to
moderately steep.

Poor drainage; rapid intake rate; very
high available water capacity;
nearly level.

Poor drainage; high available water
capacity; moderate intake rate;
nearly level.

Poor drainage; bedrock within 4O inches
of surface; moderately slow perme-
ability; high available water capac-
ity; nearly level.

Somewhat poor drainage; moderate in-
take rate; high available water
capacity; gently sloping.

Shallow to bedrock; medium available
water capacity; moderate intake
rate; gently sloping to steep.

Somewhat poor drainage; shallow over
bedrock; medium available water
capacity; moderate intake rate;
gently sloping.




FOR FARM USES--Continued

Soil features affecting--Continued

Terraces and diversions

Farm ponds

Reservoir area

Embankments

Not applicable; Llittle or no
runoff,

Not applicable; little or no
runoff,

Not applicable; little or no
runoff,

Not applicable; little or no
runoff.

Not applicable; little or no
runoff,

Fair stability; droughty;
subject to soil blowing.
Fair stability; moderately

slow permeability.

Not applicable; little or no
runoff.

Not applicable; little or no
runoff,

Not applicable; little or no
runoff.

Somewhat poor drainage;

beneficial.

Shallow over bedrock; diver-
sions on adjacent soils
beneficial.

Clayey subsoil--ecece—ooooooooo

diversions on adjacent soili

Shallow over bedrock-----~----4

Moderately slow permeability---------

Moderate permeability; seasonal
high water table.

Moderately slow permeability; high
water table.

Permeability moderate in subsoil
and rapid in substratum.

Slow permeability; high water table--

Permeability slow in substratum;
poor drainage.

Moderately rapid permeability-------

Moderately slow permeability---------

Permeability moderately rapid in
substratum; poor drainage.

Moderate permeability; poor drain-
age.

Moderatelv slow permeability; bed-
rock within 40 inches of surface.

Moderate permeability; seasonal
high water table,

Moderate permeability; shallow to
bedrock.

Shallow over bedrock; moderate
permeability; seasonal high water
table.

Semipervious; fair stability and com-
paction.

Semipervious subsoil, good stability
and compaction; pervious substratum;
piping is a hazard.

Organic material; not suitable for

embankments.

Semipervious subsoil, fair stability
and compaction; very pervious sub-
stratum.

Semipervious; fair stability and com-

paction.

Organic material; not suitable for
embankments.

Pervious subsoil, good stability and
compaction; very pervious substratum.

Semipervious; fair stability and com-
paction.

Organic material; not suitable for
embankments .,

Semipervious; fair stability and com-
paction.

Semipervious; fair stability and com-
paction,

Semipervious; good stability and com-
paction.

Shallow over bedrock; semipervious;
good stability and compaction.

Shallow over semipervious material;
fair stability and compaction.
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TABLE 9.--ENGINEERING INTERPRETATIONS

Soil features

affecting--

Soil series,
land types, and map symbols

Agricultural drainage

Irrigation

(Mapped only in complexes with
Casco soils.)

Rollin: Ru, Rveemeccecmmcaacou-
Rough broken land: Ry---=-----~--
St. Charles: SaA, ScA, ScB,

SeA, SeB.

Sandy and gravelly land: Sf----

Sandy lake beaches:

Sawmill, calcareous variant: Sg-

Saylesville: ShA, ShB, She2,
Shc2.
Sebewa: SM--=c--—-cemmmacoceeo

Theresa: ThA, ThB, ThB2, ThC2--

Virgil: VSA-eceomommmoccmaocoao

Wallkill: Wa----emmmccaamcecann

Warsaw: WdB, WeA, WeB, WeC2,
WhA.

Wasepi: WmMA--eomcememconcanna

Natural drainage excessive-------- 4

High water table; permeability
moderately slow in substratum.

Natural drainage adequate--------- .
Natural drainage adequate----~----+
Natural drainage adequate----<---- .
Subject to flooding----==-==ceeac--d

High water table; moderately slow
permeability.

Natural drainage adequate--------- o

High water table; moderate perme-
ability.

Natural drainage adequate---------+

Seasonal high water table; moder-
ate permeability.

High water table; moderate perme-
ability; frequently flooded.

Natural drainage adequate----------

Seasonal high water table; moder-
ately rapid permeability.

Low available water capacity-----e----

Poor drainage; very high available
water capacity; rapid intake rate;
nearly level.

Very steep-----cemcremmecmaa e

High available water capacity; moder-
ate intake rate; deep; nearly level
and gently sloping.

Low available water capacity; variable
inteke rate; little or no soil
material.

Low available water capacity; low fer-
tility; subject to flooding.

Poor drainage; very high available
water capacity; moderate intake
rate; nearly level.

High available water capacity; slow
intake rate.

Poor drainage; medium available water
capacity; moderate permeability;
nearly level,

High available water capacity; moder-
ate intake rate; deep and gently
sloping.

Somewhat poor drainage; high available
water capacity; moderate intake
rate; nearly level.

Poor drainage; high available water
capacity; moderate intake rate;
nearly level.

Medium available water capacity; moder-
ate intake rate; moderately deep;
nearly level and gently sloping.

Somewhat poor drainage; low available
water capacity; moderately rapid
permeability; nearly level.
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FOR FARM USES--Continued

Soil features affecting--Continued

Terraces and diversions

Farm pon

ds

Reservoir area

Embankments

Shallow over sand and gravel--

Not applicable; little or no
runoff.
Very steepme=ee-meccccccaa_o

Highly stable-----ceccmeeuonoao

Little or no soil material----

Not applicable; little or no
runoff.

Not applicable; little or no
runoff.

Clayey substratum hinders
construction,

Not applicable; little or no

runoff.

Substratum is strongly calcar-
eous,

Somewhat poor drainage; good
stability.

Not applicable; little or no
runoff,

Substratum is sand and gravel-

Not applicable; little or no
runoff.

Very rapid permeability---------e-c-udf

Moderately slow permeability; high
water table.

Very steep; permeability is variable--

Moderate permeability in subsoil;
rapid permeability in substratum

of SeA, SeA, and SeB.

Rapid permeability-----m-c-meccccaaao

Unstable; rapid permeability----------

Moderately slow permeability--------- e

Slow permeability-----e-cecceomaoaood

Poor drainage; moderate permeability--

Moderate permeability---c--e-cecauo---

Moderate permeability; seasonal high
water table.

Moderate permeability for mineral
soil material; moderately rapid
permeability for organic material;
high water table.

Moderate permeability in subsoil;
rapid permeability in substratum.

High water table; moderately rapid
permeability in subsoil; rapid
permeability in substratum.

Very pervious.

Organic material; not suitable for
embankments,

Semipervious; fair stability.

Semipervious subsoil, good stability
and compaction; very pervious sub-
stratum in SaA, SeA, and SeB.

Very pervious.

Very pervious; unstable.

Semipervious; fair stability and com-
paction.

Semipervious; fair stability and com-
paction.

Fair stability; good compaction;
pervious.

Semipervious subsoil, good stability
and compaction; pervious substratum.

Semipervious subsoil, good stability
and compaction; pervious substratum.

Semipervious subsoil, fair stability
and compaction; substratum is organic
material, not suitable for embank-
ments.

Semipervious subsoil, fair stability
and compaction; very pervious sub-
stratum.

Semipervious subsoil, good stability
and compaction; very pervious sub-
stratum.
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a liquid state. The plasticity index is the numeri-
cal difference between liquid limit and plastic lim-
'it. It indicates the range in moisture content
within which a soil material is in a plastic condi-
tion.

Estimated Engineering Properties

In table 7 the soil series and map symbols for
each series are listed and estimates of properties
significant in engineering are given. The estimates
are for undisturbed soil. They are based on data
shown in table 6, on test data from similar soils in
other counties,. on comparison with similar soils
that have been tested, and on study of the soils in
the field. Alluvial land, Clayey land, Loamy land,
Marsh, Rough broken land, Sandy and gravelly land,
Sandy lake beaches, and Wet alluvial land are not
listed in the table. These land types are too vari-
able to be rated or are not suitable for engineering
uses.

The dominant. USDA texture, and the Unified and
AASHO classifications, are shown in table 7 for each
of the major soil horizons.. Also shown are the es-
timated percentages of material passing through the
various sieves.

Estimated depth to water table refers to the
highest level at which ‘the ground water stands for a
significant period of time. Ordinarily, free water
stands at this level in spring or during a prolonged
wet period. The depth to water table is related to
the natural drainage of the soils, as follows: 0 to
1 foot, poorly drained or very poorly drained; 1
foot to 3 feet, somewhat poorly drained; more than 3

-feet, moderately well drained to excessively drained.

The permeability of a soil horizon is the rate at
which water moves through the undisturbed soil mate-
rial when the soil is saturated. The estimates are
in inches per hour. Permeability is determined
largely by examining the texture, structure, and
consistence of the soil. The permeability rate of
the soil profile is generally determined by the
least permeable layer in the soil.

Available water capacity refers to the amount of
water that can be stored in the soil for the use of
plants. It is expressed in table 7 as inches of wa-
ter per inch of soil.

Reaction refers to the acidity or alkalinity of
the soil, expressed in terms of pH. A pH of 7.0 is
neutral; values of less than 7.0 indicate acidity,
and values of more than 7.0 indicate alkalinity. A
knowledge of the pH of soil material in each horizon
can be used to indicate the need for lime and to de-
termine the hazard of corrosion for metal conduits
and the risk of deterioration for cement tile.

Shrink-swell potential is an indication of the
volume changes that can be expected with changes in
moisture content. It depends largely on the amount
and type of clay and on the organic-matter content
of the soil. Soils in which illite clays are pre-
dominant do not have so high a shrink-swell poten-
tial as soils in which montmorillonite clays are
predominant.
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Engineering Interpretations

Tables 8 and 9 give engineering interpretations
for the soils of Milwaukee and Waukesha Counties. In
table 8 the soils are rated according to their suit-
ability as sources of topsoil ‘and of sand and grav-
el. Also given are soil limitations that affect use
of the soils as subgrade for roads, as supports for
foundations of low buildings, as sites for residen-
tial development with public sewer and for onsite
sewage disposal systems, and as sites for commercial
and light industrial developments, roads and air-
ports, as well as ratings of the corrosion potential
for metal and concrete conduits. Table 9 gives soil
features that affect agricultural drainage, irriga-
tion, terraces and diversions, and farm ponds.

In these tables a rating of slight means that the
soil has no limitations or has limitations for a
given use that are easily 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. A rating of very severe
means that the soil has limitations that generally
preclude its use for a given purpose.

The ratings given the soils in table 8 as sources
of topsoil and of sand and gravel are good, fair,
poor, and unsuitable. Topsoil refers specifically
to soil material that is used as topdressing for
roadbanks, parks, gardens, and lawns. The ratings
are based on the texture of the soil material and on
its content of organic matter. A soil that is medi-
um textured and is high in content of organic mat-
ter, for example, has a suitability rating of good
as a source of topsoil. A soil that is coarse tex-
tured or very fine textured and is low in content of
organic matter, on the other hand, is given a rating
of poor or is regarded as unsuitable.

In the column showing suitability as a source of
sand and gravel, the ratings are based on the char-
acteristics of the soil material to a depth of §
feet. No distinction is made between deposits that
are mainly coarse grained and those that contain
both coarse-grained material and an appreciable
amount of finer material. Onsite testing and labo-
ratory analysis are needed to make these determina-
tions.

Ratings of the limitations that affect use as
subgrade material for roads are determined by the
characteristics that enable soils to support base
courses, including curbs and gutters, in highway
construction and in construction of airports. In
table 8 both subsoil and substratum are rated as to
their limitations for road subgrade. The degree to
which subgrade material is influenced by such things
as surface drainage and depth of frost penetration
should be determined locally for each site. The
surface layer is not evaluated as to suitability for
use as subgrade material, because it generally has
severe limitations for this use.

The major properties that limit use of the soils
for residential developments are slope, drainage,



soil texture, and depth to bedrock. Also considered
in rating the soils is the ease or difficulty of es-
tablishing a cover of plants. Steep soils are more
susceptible to erosion and slippage than nearly lev-
el or gently sloping ones, and steep slopes make
public utilities and access roads more difficult to
install. Poor drainage, a high water table, runoff
from higher areas, and flooding contribute to flota-
tion of sewage pipes and to the difficulty of in-
stalling and maintaining public utilities. They
also contribute to the difficulty of installing and
maintaining access roads, and they are likely to
cause wetness in basements. Soil texture is the
main factor that determines droughtiness, shrink-
swell behavior, susceptibility to liquefaction,
bearing capacity, and other factors important to
residential development. Bedrock is a major limita-
tion where it is shallow enough that it interferes
with excavation for public utilities or basements.
Establishing a cover of plants is difficult on soils
that have a texture of sand or clay.

‘Limitations of the soils for disposing of sewage
effluent ‘through onsite disposal systems indicate
the capacity of the soil material to absorb and dis-
pose of effluent without contaminating the surround-
ing areas. The properties that affect this use in-
clude soil permeability, the percolation rate, depth
to water table, drainage, the hazard of flooding,
depth to bedrock, and slope. Soils that have moder-
ate or severe limitations require -onsite investiga-
tion and appropriate tests before their suitability
can be determined. Soils used for an onsite sewage
disposal system should have moderate to rapid perme-
ability and have a percolation rate of 60 minutes
per inch or faster.

‘A water table that rises to the level of the sub-
surface tileé lines forces sewage effluent upward to
the surface, thus creating an ill-smelling, unsani-
tary bog in the filter field. 1In most soils a layer
of soil material 4 feet thick between the bottom of
the trench or filter bed and a seasonal high water
table or indurated rock provides adequate material
for filtering and purifying effluent from a septic
tank. Filter fields are generally difficult to lay
out and construct where slopes are steeper than 10
percent, and seepage beds are impractical in those
places. Where slopes are very steep, the effluent
is likely to flow laterally and to seep out at the
surface.

Estate-type lots more than 1 acre in size gener-
ally are large enough that a large filter field can
be installed to compensate for slow soil permeabil-
ity. Increasing the size of the filter field is of
little value, however, in somewhat poorly drained
and poorly drained soils. A lot of this size is
large enough that it may contain better drained
soils that can be used as a location for the filter
field.

Commercial and light industrial developments or-
dinarily are areas in which the buildings are no
more than three stories high. Only the substratum
is rated, for the buildings generally rest on this
part of the soil. Among the most important charac-
teristics that affect the ratings are soil bearing

‘less than 3 inches.

capacity, shear strength, and shrink-swell poten-
tial, but other characteristics that affect the rat-
ings are compressibility, soil stability, suscepti-
bility to liquefaction and piping, depth to bedrock,
and depth to the water table.

The properties that affect the performance of
soils used for the location and construction of
roads, including railroads and alrports are tex-
ture, presence and thickness of organic materlal
depth to bedrock, presence of stones and boulders
depth to the water table, soil stability, bearing
capacity, susteptibility to frost heave, suitability
of the soils as a source of embankment material,
need for cutting and filling, and hazard of flooding.

The corrosion potential of soils for underground
metal pipes and concrete conduits is closely related
to soil reaction, drainage, and electrical conduc-
tivity of the soil solution. Most conduits, either
metal or concrete, are laid in the lower part of the
subsoil or in the substratum. Génerally,'pbor aera-
tion, a hlgh pH value, high electrical conduct1v1ty,
and a high content of moisture are character1st1cs
of soils that are corrosive to metal conduits. Soils
that have a low pH value, however, are the most cor-
rosive to metal conduits. Where the pH value is
either low or high, corrosion is more rapid when the
moisture content of the soil is high than when it is
Tow. The ratlngs given for corrosion potential for
conduits are based on relative corrosiveness of the
soils and are low, medium, and high.

Table 9 gives 5011 features that affect selected
farm uses.

Agricultural drainage is affected mainly by depth
to the water table and by soil permeability. In some
soils the substratum is unstable, and tile drains
are dlfflcult to malntaln in these soils.

The most important features affecting the use of
soils for irrigation are available water capécity,
the rate of water intake, natural drainage, and
slope. Available water capacity is the total quan-
tity of water that will not drain away but can be
taken up by roots to a depth of 5 feet or to bed-
rock, whichever is less. The ratings are very high,
more than 12 inches; high, 9 to 12 inches; medium,

6 to 9 inches; low, 3 to 6 inches; and very low,
hes. The rate of water intake is an
evaluation of the combined effects of the initial
infiltration rate and the soil permeability.

Also shown in table 9 are features of the soils
that determine suitability for terraces and diver-
sions. The main features are slope, soil depth, and
soil stability. Depth must be adequate for the ex-
cavation of a shallow channel that will carry flow-
ing water. Stability affects the ease or difficulty
of maintaining terraces and diversions.

In addition, the table 1lists soil features that
influence the construction of the reservoir area and
the embankment of farm ponds. Among the features
that affect reservoir areas are soil permeability,
depth to bedrock, depth and permeability. of the sub-
stratum, and depth to the water table.. Affecting
embankments are compaction characteristics, soil
stability, and perviousness of the material when com-
pacted. Perviousness refers to water permeability
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of the soil material and is expressed in feet per
day. The features considered for reservoir areas

are for undisturbed soils. Those for embankments
are for soil material that has been disturbed.

FORMATION AND CLASSIFICATION OF SOILS

In this section the factors that have affected
the formation of soils in Milwaukee and Waukesha
Counties are discussed. Then, the current system of
soil classification is explained and the soils are
placed in higher categories. The soil series in the
two counties and a profile representative of each
series are described in the section '"Descriptions of
the Soils."

Formation of Soils

Soil is produced by the interaction of soil-
forming processes on material deposited by geologic
agencies. The characteristics of the soil at any
given point are determined by (1) the composition of
the parent material; (2) the relief, or lay of the
land; (3) the climate under which the soil material
has accumulated and existed since accumulation; (4)
the plant and animal life on and in the soil; and
(5) the length of time the processes of soil devel-
opment have acted on the soil material. As a result
of these soil-forming processes, soil material is
transformed in place, is removed through chemical
action or by water and wind, or is added by chemical
precipitation or by deposition and transfer of soil
components from one part of the soil profile to
another.

The results of these soil-forming processes can
be readily seen in the Theresa soils. The parent
material of these soils was calcareous gravelly loam
till and windblown silt. The silt probably was de-
posited over the till after the glacial period. The
gently sloping and sloping relief contributed to the
characteristics that make these soils well drained.
The temperate climate, and rainfall that was ade-
quate for the growth of plants, were conducive to
dissolving minerals and moving them in solution
downward in the soil profile. In time, moisture and
organic acids started the soil-forming processes.
Plants and animals contributed to the accumulation
of organic matter and organic acids, and they mixed
the soil to some extent. These processes were ac-
celerated as more and higher forms of organisms grew
in the soil and produced a greater volume of organic
residue and acids.

Free lime in the soil material gradually dis-
solved and was moved downward by percolating waters
into the lower part of the soil. As water continued
to move downward through the soil, suspended parti-
cles of clay were also translocated. As a result,
the lower part of the silty layer and the upper part
of the glacial till in the Theresa profile contain
more clay than other parts of the profile. While
clay was being moved downward in the soil, organic
matter in various stages of decomposition was accu-
mulating on and near the surface. This decomposed
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organic matter gave the surface layer a darker color
than it originally had.

During the time these changes were occurring in
the silty part of the soil, the loamy lower part,
composed mainly of ground dolomite, was also being
subjected to chemical weathering. The upper part
of this layer was gradually changed to a mixture of
gravel and brown clay loam. Impurities in the iron
of the dolomitic till became oxidized in the. pres-
ence of soil air, and this gave the clay loam its
dark-brown color.

As a result of these soil-forming processes, the
Theresa soils now have a silt loam surface layer,

a silty clay loam upper subsoil, and a dark-brown
clay loam lower subsoil. They are underlain at a
depth of about 28 inches by unweathered calcareous
glacial till that has changed but little since it
was deposited by the glacier. Processes that took
place in the formation of Theresa soils were the
accumulation of organic matter in the surface lay-
er, removal of clay from the upper part of the soil,
addition of clay to the lower part of the profile,
and transformation of some material in place. In
varying degrees all these processes are occurring
in all soils of the survey area. In Milwaukee and
Waukesha Counties, the kinds of parent material and
the relief, or topography, have, to a great extent,
determined the kinds of processes that have been
dominant in the formation of all the soils, and they
have thus caused differences among the soils. Pro-
cesses that have contributed to the formation of
soils of the survey area are described in more de-
tail in the following paragraphs.

PARENT MATERIAL. Most of the soils in Milwaukee
and Waukesha Counties have formed wholly or in part
from material laid down by glaciers of Wisconsin
age. Each time the glacial ice advanced, it changed
surface features that had been left by earlier gla-
cial ice. In the last major advance, known as the
Late Wisconsin stage, ice covered all of the area
now in Milwaukee and Waukesha Counties, and it ob-
literated most traces of earlier stages. As a re-
sult, little is known of the earlier glacial stages.

The glacial material left in this area after the
ice melted was derived mainly from the underlying
bedrock (1). Part of this material, however, origi-
nated north of the survey area. It was moved here
by glaciers and was mixed with material derived from
local bedrock. The resulting soil material ranges
from a few inches to several hundred feet in thick-
ness. Where this material is less than 40 inches
thick over limestone bedrock, Knowles and Ritchey
soils have formed. These and other soils of the
survey area have derived many of their characteris-
tics from the glacial material and the landscape on
which they occur.



Shale and dolomite are the main kinds of bedrock
underlying the glacial material. Shale is the under-
lying bedrock in the northeastern corner of Milwau-
kee County. Dolomite underlies the glacial debris
in the rest of Milwaukee County and in most parts of
Waukesha County east of the Kettle Moraine. Dolo-
mitic shale occurs in a narrow band that is roughly
parallel to the western edge of the Kettle Moraine.
Dolomitic bedrock lies west of the dolomitic shale.

After the glacial ice melted, deposits of till,
outwash, and lacustrine material remained. Of these
deposits, glacial till, consisting of poorly sorted,
crushed, and mixed material, is most common in the
survey area. The till ranges from sandy loam that
contains many pebbles and cobblestones to silty clay
loam that contains fragments of shale and only a few
pebbles. The sandy loam till west of the Kettle
Moraine contains more igneous material than the till
east of that moraine, and it is the parent material
of the Miami soils. Hochheim and Theresa soils have
formed in loam till east of the Kettle Moraine.
Kewaunee soils have formed in silty clay till, and
Ozaukee and Morley soils have formed in silty clay
loam till in areas still farther east, in the east-
ern part of the survey area.

In some places in the central part of Waukesha
County, the till is underlain by glacial outwash
(pl. VI). This material is composed of stratified
sand and well-rounded pebbles and cobblestones that
were deposited by moving water during a previous
glacial stage. The flowing water carried away the
finer particles and sorted the coarser material.
Fox, Casco, and Boyer soils have formed in this
glacial outwash. The outwash is a major source of
sand and gravel used for construction in the survey
area.

Saylesville, Martinton, Grays, and Montgomery
soils have formed in lacustrine material deposited
by the very slowly moving or ponded waters of tem-
porary glacial lakes. This material consists of
clay, silt, and very fine sand, generally deposited
in thin layers.

The parent material in the area east of the Ket-
tle Moraine was influenced by several advances and.
meltings of the Lake Michigan lobe of the ice sheet.
The first major melting of the glacial ice of the
Lake Michigan lobe left a long, narrow deposit of
outwash extending southward from the town of Wales
through North Prairie to a point east of Eagle. The
Warsaw and Lorenzo soils have formed mainly in this
material., Hochheim and Theresa soils have formed
in the highly calcareous, loamy glacial till that
made up the rest of the material left after the
first major melting of the glacial ice of the Lake
Michigan lobe.

The second major melting of the ice sheet in the
area that is now Milwaukee and Waukesha Counties
left a series of moraines consisting mainly of silty
clay loam glacial till. Morley and Ozaukee soils
have formed in this finer textured till.

During the last major glacial advance, ice cov-
ered the area east of the Milwaukee River. The
reddish-brown silty clay glacial material left after
the melting of the ice is called Valders till.

Soils of the Kewaunee and Manawa series have formed
in this material.

During the postglacial period, many shallow lakes
in the area were favorable places for the growth of
aquatic plants. Organic soils of the Houghton,
Palms, and Adrian series have formed in the partly
decomposed remains of these aquatic plants. In
places deposits of these decomposed organic remains
are 20 feet or more thick.

RELIEF AND DRAINAGE. The drainage of soils is
determined, to a great extent, by relief and by po-
sition of the soils on the landscape. As an exam-
ple, the Dodge, Lamartine, and Pella soils all
formed in a mantle of silt over calcareous, loamy
glacial till. The Dodge soils generally occur at
the higher elevations on the landscape, and they
typically are gently sloping and well drained. Lam-
artine soils, which in many places are on foot
slopes, are nearly level or gently sloping, and they
receive some runoff from adjacent higher areas.
Runoff from the Lamartine soils is slow, and those
soils are somewhat poorly drained. They contain
grayish mottling, and this indicates that these
soils are poorly aerated and are excessively moist.
The Pella soils are in depressions or other low
areas where the water table is near the surface
most of the time. Runoff from the Pella soils is
very slow. Pella soils are poorly drained, and they
have gray and olive-gray colors in their profile,
indicating that the reduction of iron has taken
place.

CLIMATE AND PLANTS AND ANIMALS. Differences in
climate within the survey area are too small to have
caused any obvious differences in the soils. The
area is within a climatic zone, however, where
prairie vegetation and woodland vegetation are con-
stantly competing for dominance in the soil-plant
regime. Undisturbed soils in wooded areas in the
southeastern part of Wisconsin, including the sur-
vey area, generally have a thin surface layer that
is somewhat darker than typical for most soils in
wooded areas. This darker color can be the result
of many factors. For example, maple, basswood, and
some other species of trees remove a large amount
of calcium from the highly calcareous, loamy glacial
till. Leaf litter and organic matter from these
trees have a high content of dark-colored calcium
humates, which are neutral to mildly alkaline in
reaction. Oak and hickory trees assimilate less
calcium, and leaf litter and organic matter from
those trees are more acid and are lighter colored
than those from maple and basswood. As a result,
the soils in a forest consisting mainly of oak and
hickory trees have a lighter colored surface layer
and are more leached than soils that have formed
under a forest consisting mainly of maple and bass-
wood.

During the past 100 years, man has influenced
the soils to a'marked extent by disturbing and al-
tering the natural soil-forming processes. Man has
removed trees so that he could grow crops, and he
has added organic matter in an effort to maintain
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favorable soil structure, improve tilth, and in-
crease the infiltration of water and the available
moisture capacity. Man has also added lime to cor-
rect soil acidity and has applied fertilizer to in-
crease the supply of plant nutrients. He has grown
alfalfa, which with its long taproot transfers cal-
cium from the calcareous glacial till or outwash to
the surface, and he has planted grasses, such as
Kentucky bluegrass and bromegrass, which through
their fine, fibrous root systems have added organic
matter. to the upper part of the soil.

The lime that. man has added has not only neutral-
ized s0il acidity, but it also has created a more
favorable environment for soil bacteria. ' The in-

creased bacterial action, in turn, has hastened the °

decomposition of organic matter that darkens the
cultivated part of many soils. In a relatively
short time, man's activities are changing typical
forest soils to those that resemble prairie soils.
Results of these activities can be seen by comparing
an undisturbed soil in a woodlot with a cultivated
soil just a few feet distant. In other places
planting of trees on cultivated prairie soils, or
allowing trees to reproduce naturally on those
soils, is changing soils that were formerly prairie
soils to ones that now have some characteristics of
forest soils. In these soils the characteristics

of forest soils are less obvious than where the
soils -have formed under forest, because nature works
much more slowly than man.

TIME. The factor of time has had some effect on
differences among the soils of the survey area.
Soils of the alluvial plains, for example, do not
have distinct horizons, because the soil material
has not been in place long enough for the soil-
forming processes to have exhibited their full ef-
fects. Soils that formed in older glacial till and
in water-sorted material, on the other hand, have
well-defined horizons as the result of processes
that have been active for thousands of years. In
some soils, such as the Juneau and Wallkill, new
material is added to the surface from time to time,
and this material covers an older soil. It has not
been in place long enough for distinct horizons to
have formed.

Classification of Soils

Soils are classified so that we can more easily
remember their significant characteristics; assemble
knowledge about them; see their relationships to one
another and to the whole environment; and develop
principles that help us understand their behavior
and response to manipulation. First through classi-
fication, and then through the use of soil maps, we
can apply our knowledge of soils to specific fields
and other tracts of land.

The current system of classification defines
classes in terms of observable or measurable prop-
erties of soils (4, 6). The properties chosen are
primarily those that permit grouping soils that are
similar in genesis. Genesis, or mode of soil
origin, does not appear in the definitions of the
classes; it lies behind the classes. The classifi-
cation is designed to accommodate all soils. It
employs a unique nomenclature that is both conno-
tative and distinctive.

In table 10 the soil series of Milwaukee and
Waukesha Counties are placed in some categories of
the current system. Placement of some soil series
in this system may change as more precise informa-
tion becomes available.

The classification has six categories. Beginning
with the most inclusive, the categories are the
order, suborder, great group, subgroup, family, and
series. This system of classification was adopted
for general use by the National Cooperative Soil
Survey, effective January 1, 1965. Classes of the
current system are briefly defined in the following
paragraphs.

ORDERS. Ten soil orders are recognized. They
are Entisols, Vertisols, Inceptisols, Aridisols,
Mollisols, Spodosols, Alfisols, Ultisols, Oxisols,
and Histosols. The properties used to differentiate
these soil orders are those that tend to give broad
climatic groupings of soils. Two exceptions, the
Entisols and Histosols, occur in many different
kinds of climate. The five orders in Milwaukee and
Waukesha Counties are Entisols, Inceptisols, Molli-
sols, Alfisols, and Histosols. These are shown in
table 10.

TABLE 10.--CLASSIFICATION OF SOILS

Series Family Subgroup Order
Adrian-------eca--- Sandy or sandy-skeletal, euic, mesic------ Terric Medisaprists------- Histosols.
Ashkum------------- Fine, mixed, noncalcareous, mesic--------- Typic Haplaquollg=-------- Mollisols,
Aztalan------------ Fine-loamy, mixed, mesic--=--==coeocmcanoo Aquic Argiudolls------u-u- Mollisols.
Blount----~-ccme-m-u- Fine, illitic, mesic----ocemmocoooaanaao. Aeric Ochraqualfs--------- Alfisols.
Boyer-------ccmeu- Coarse-loamy, mixed, mesic--==-m--c-mao__ Typic Hapludalfs---=------- Alfisols.
Brookston---------- Fine-loamy, mixed, mesic------o--coocuoooo Typic Argiaquolls--------- Mollisols.
Casco--=--==--acmu- Fine-loamy over sandy or sandy-skeletal, Typic Hapludalfs------u--- Alfisols.

mixed, mesic.
Chelseg-=---------- Mixed, mesSic-m-mmmom e oo Alfic Udipsamments-------- Entisols.
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TABLE 10.--CLASSIFICATION OF SOILS--Continued

Series Family Subgroup ‘Order
Colwood-------c-uo-- Fine-loamy, mixed, noncalcareous, mesic----| Typic Haplaquolls--------- Mollisols.
Dodge--------v-uon-- Fine-silty, mixed, mesic-~----=-cocuaoa o Typic Hapludalfs-----u---- Alfisols.
Drummer------------- Fine-silty, mixed, noncalcareous, mesic----| Typic Haplaquolls--------- Mollisols.
Elliott-------c-uu-- Fine, illitic, mesic-=--=---oommcmmoa_ Aquic Argiudolls---------- Mollisols.
Fabius------ccc-co- Fine-loamy, over sandy-skeletal, mixed, Aquic Argiudolls---------- Mollisols.

mesic.
FOXmommommameeo Fine-loamy over sandy or sandy-skeletal, Typic Hapludalfs---------- Alfisols.
mixed, mesic.
Gilford------------- Coarse-loamy, mixed, noncalcareous, mesic--| Typic Haplaquolls--------- Mollisols.
Granby--=-===c-m-an__ Sandy, mixed, noncalcareous, mesic--------- Typic Haplaquolls--------- Mollisols.
Grays~r--==o-ccmcooo- Fine-silty, mixed, mesic------ccocmmmoooo Mollic Hapludalfs--------- Alfisols.
Griswold------------ Fine-loamy, mixed, mesic-------mmu-ooooC Typic Argiudolls---------- Mollisols.
Griswold, mottled Fine-loamy, mixed, mesic---------ccceoooo- Aquic Argiudolls---------- Mollisols,
subsoil variant. _
Hebron-----c--aeau_- Fine-loamy, mixed, mesic------c-uooomoo Typic Hapludalfs---------- Alfisols.
Hochheim---=--e-u--- Fine-loamy, mixed, mesic----=-ccoccmmaaaon Typic Argiudolls---------- Mollisols.
Houghton----=-wc----- Euic, mesic--=mcmmmmmc e Typic Medisaprists-------- Histosols.
Juneau---------w---- Coarse-silty, mixed, nonacid, mesic-------- Typic Udifluvents--------- Entisols.
Kane------ouoomoouno Fine-loamy over sandy or sandy-skeletal, Aquic Argiudolls---------- Mollisols.
mixed, mesic,
Kendall--=vceecooo- Fine-silty, mixed, mesic-~---c-cocmcmcuacan Aeric Ochraqualfs--------- Alfisols.
Kewaunee------------ Fine, mixed, mesic----=-omoooomemcmaooo Typic Hapludalfs-----n---- Alfisols.
Knowles-w--oumcman - Fine-silty, mixed, mesic-------occmcooooooo Typic Hapludalfs---------- Alfisols.
Lamartine----------- Fine-silty, mixed, mesic-----=-oec-cococonn Aquollic Hapludalfs------- Alfisols.
Lawson-------------- Fine-silty, mixed, mesic--===--emoomamn_ .. Cumulic Hapludolls-------- Mollisols.
Lorenzo------------- Fine-loamy over sandy or sandy-skeletal, Typic Argiudolls----=----- Mollisols.
mixed, mesic.
Manawa-------------- Fine, mixed, mesig----e-mocmcmmmom oo Aquollic Hapludalfs------- Alfisols.
Markham------------- Fine, illitic, mesic----m-momcmomameoeo Mollic Hapludalfs--------- Alfisols.
Martinton----------- Fine, illitic, mesiCe=mmmmomeooooaecaacn Aquic Argiudolls---------- Mollisols.,
Matherton----------- Fine-loamy over sandy or sandy-skeletal, Udollic Ochraqualfs------- Alfisols.
mixed, mesic. i
Mayville-----~---~-- Fine—silty, mixed, mesic------cmcemmena o~ Typic Hapludalfs-----u---- Alfisols.
Mequon------c--eca-- Fine, mixed, mesic----- e L T Udoliic Ochraqualfs------- Alfisols.
Miami------c-meuaaoo Fine-loamy, mixed, mesic---=-cccceceoaoa__ Typic Hapludalfs---------- Alfisols.
Montgomery---------- Fine, mixed, noncalcareous, mesic---------- Typic Haplaquollg--------- Mollisols,
Morley------=woeeeooo Fine, illitic, mesicm-mcmoccomcmc e Typic Hapludalfs---v---u-- - Alfisols,
Mundelein----------- Fine-silty, mixed, mesic--=--=cocmoooo oo o Aquic Argiudolls--~-=------ Mollisols.,
Muskego--~----=----- Coprogenous, euic, mesic-----=----muo - Limnic Medisaprists------- Histosols.
Mussey-------------- Fine-loamy over sandy or sandy-skeletal, Typic Arglaquolls --------- Mollisols.
mixed, mesic.
Navan------------——- Fine—loamy, mixed, mesic--=----moooao -<----| Typic Argiaquolls--~------- Mollisols.
Ogden------comooaoo Clayey, euic, mesic---=ccocoococmncoma o Terric Medisaprists------- Histosols.
Oshtemo-~=--ue-ocaon Coarse-loamy, mixeéd, mesic-----c----cue-oo o Typic Hapludalfs---------- Alfisols.
Ozaukee------moeeoo Fine, mixed, mesic-mmmmomccmcooooo oo Typic Hapludalfs---------- Alfisols.
Palms----v-uu-------| Loamy, euic, mesic---=-==-mecmmmocccmooo__ Terric Medisaprists------- Histosols.
Pella------ccmemuon- Fine-silty, mixed, noncalcareous mesic----| Typic Haplaquolls--------- Mollisols.
Pella, moderately Fine-silty, mixed, noncalcareous, mesic---- Typic Haplaquolls--------- | Mollisols.
shallow variant.
Pistakee---=-c-ou_-_ Coarse-silty, mixed, nonacid, mesic-------- - Aquic Udifluvents--------- Entisols.
Ritchey-----a-ccmm-u- Loamy, mixed, mesicm-----ooooomomoaoo ool Lithic Hapludalfs--------- Alfisols.
Ritchey, mottled Loamy, mixed, mesic--=m-mcocmooaooL___ Aquic Hapludalfs---------- Alfisols,
subsoil variant.
Rodman--------------| Sandy-skeletal, mixed mesic--------------- Typic Hapludolls------~--- Mollisols.
Rollin, deep-------- Marly, euic, mesicimvomommocomo Lo Limnic Medisaprists------- Histosols,
Rollin, shallow----- Marly, euic, mesice-mme oo Limnic Medisaprists------- Histosols.
St. Charles------- --| Fine-silty, mixed, mesic----cwwmmmommcoa - Typic Hapludalfs---------- Alfisols.
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TABLE 10.--CLASSIFICATION OF SOILS--Continued

Series Family Subgroup Order
Sawmill, calcareous | Fine-silty, mixed, noncalcareous, mesic---- Cumulic Haplaquolls------- Mollisols.
variant.

Saylesville--------- Fine, illitic, mesic------------re-orocmu- Typic Hapludalfs---------- Alfisols.

Sebewa---------==--- Fine-loamy over sandy or sandy-skeletal, Typic Argiaquolls--------- Mollisols.
mixed, mesic.

Theresa------------- Fine-loamy, mixed, mesic---------e-ocmeu-u- Typic Hapludalfs---------- Alfisols.

Virgil---------==--- Fine-silty, mixed, mesic------=--roccocoa-- Udollic Ochraqualfs------- Alfisols.

Wallkill------------ Fine-loamy, mixed, nonacid, mesic---------- Thapto Histic Haplaquepts-| Inceptisols.

Warsaw-------------- Fine-loamy over sandy or sandy-skeletal, Typic Argiudolls---------- Mollisols.
mixed, mesic.

Wasepi--------=-=--- Coarse-loamy, mixed, mesic--------=-=-u--o- Aquollic Hapludalfs------- Alfisols.

Entisols are recent mineral soils that have been
only slightly modified from the geologic material
in which they have formed. They are without genetic
horizons or have only the beginnings of such hori-
zZons.

Inceptisols are mineral soils in which horizons
have started to develop, but these soils do not con-
tain an accumulation of illuvial clay. They have a
light-colored surface layer.

Mollisols are mineral soils that have a dark-
colored surface layer, 10 inches or more thick, and
a base saturation of more than 50 percent.

Alfisols are mineral soils that have horizons of
clay accumulation and a base saturation of more than
35 percent.

Histosols are organic soils that are saturated
with water at some season of the year unless they
have been artificially drained. The order Histosols
has not been completely defined.

SUBORDERS. Each order is divided into groups
(suborders) that are based mostly on soil character-
istics that seem to produce classes having the
greatest similarity from the standpoint of their
genesis. Suborders narrow the broad climatic range
of soils that are in the order.

Soil characteristics used to separate suborders
mainly reflect either the presence or absence of
waterlogging or soil differences produced through
the effects of climate or vegetation. The names of
suborders have two syllables, the last of which in-
dicates the order. An example is Aquoll, Aqu mean-
ing associated with wetness, and oll, from Mollisol.

GREAT GROUPS. Soil suborders are separated into

~ great groups on the basis of uniformity in the kinds
and sequence of major soil horizons and other fea-
tures. The horizons used as a basis for distinguish-
ing between great groups are those in which (1) clay,
iron, or humus have accumulated; (2) a pan has

formed that interferes with growth of roots, move-
ment of water, or both; or (3) a thick, dark-colored
surface horizon has formed. The other features
commonly used are the self-mulching properties of
clay, temperature of the soil, major differences in
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chemical composition (mainly the bases calcium,
magnesium, sodium, and potassium), or the dark-red
or dark-brown colors associated with soils formed
in material weathered from basic rocks.

Names of the great groups have three or four
syllables. They are made by adding a prefix to the
name of the suborder. An example is Argiaquoll,
Argi meaning argillic horizon; aqu for wet; and oll
from Mollisol. The great group is not shown sepa-
rately in table 10, because it is the last word in
the name of the subgroup.

SUBGROUPS. Great soil groups are subdivided into
subgroups. One of these represents the central, or
typic, segment of the group. Other subgroups have
properties of the group but have one or more prop-
erties of another great group, suborder, or order,
and these are called intergrades. Also, subgroups
may be established for soils having properties that
intergrade outside the range of any other great
group, subgroup, or order. The names of subgroups
are formed by placing one or more adjectives before
the name of the great group. An example is Typic
Argiaquoll (a typical Argiaquoll).

FAMILIES. Families are separated within a sub-
group, primarily on the basis of properties that are
important to the growth of plants or to the behavior
of soils used for engineering. The main properties
considered are texture, mineralogy, reaction, soil
temperature, permeability, thickness of horizons,
and consistence. The names of families consist of
a series of adjectives that precede the name of a
subgroup. The adjectives used are the class names
for soil texture, mineralogy, and so on (see table
10)}. An example is the fine-loamy, mixed, mesic
family of Typic Argiaquolls.

SERIES. The series consists of a group of soils
that formed from a particular kind of parent materi-
al and that have genetic horizons that, except for
texture of the surface layer, are similar in differ-
entiating characteristics and in arrangement in the
profile. Among these characteristics are color,
structure, reaction, consistence, and mineralogical
and chemical composition.



ADDITIONAL FACTS ABOUT MILWAUKEE AND WAUKESHA COUNTIES

This section gives facts about the history of
Milwaukee and Waukesha Counties. It also briefly
describes trends in farming and industrial develop-
ment, and it discusses the climate of these two
counties. Agricultural statistics used are from
records of the U.S. Bureau of the Census and from
information supplied by the Wisconsin and Livestock
Reporting Service (8).

History of Milwaukee and Waukesha Counties

Milwaukee County was established in 1834 when
Wisconsin was still a territory. At that time the
county was much larger than it is today. Later,
its size was greatly reduced when a large acreage
was taken to form other counties. Still later, in
1846, its size was again reduced. At that time the
present boundaries of Milwaukee County were estab-
lished through the formation of Waukesha County.

The Public Land Survey of the area was completed
in 1830, and most of the choice lands and locations
were claimed by 1840. These first claims were made
shortly after the Black Hawk War by persons from
the northeastern part of the United States.

When the first census was taken in 1850, a total
of 31,077 persons resided in Milwaukee County and
more than 1,900 persons resided in Waukesha County.
Between 1850 and 1860, the population of Milwaukee
County more than doubled and the population of
Waukesha County increased by 25 percent. The popu-
lation of Milwaukee County increased slowly between
1860 and 1870, but it increased rapidly after that.
The increase in population of Waukesha County was
much slower until well into the 1900's. Then,
during the period between 1930 and 1960, the popu-
lation of Waukesha County tripled. In 1965 Waukesha
County had a population of 158,249 and Milwaukee
County had a population of more than 1 million.

Because of the rapid increase in population and
the rapid encroachment of housing and industrial
developments in areas formerly used for farms, more
than 40,000 acres in 920 farms was converted to
urban use in Milwaukee County between the late
1940's and 1959. The change in land use was even
more pronounced in Waukesha County, for during the
same period a total of more than 76,000 acres in
1,084 farms was converted to urban use. As a result
of these rapid changes in land use, all of the land
in Milwaukee County and most of the land in the
four eastern townships of Waukesha County is now
within the corporate limits of a village or city.

In 1964 land in farms in Milwaukee and Waukesha
Counties occupied a total of 225,785 acres. Of this
total acreage, 132,644 acres was cropland harvested;
15,335 acres was cropland used only for pasture;
35,179 acres was idle cropland and cropland not
harvested and not pastured; 11,101 acres was pas-
tured; and 24,006 acres was wooded. The rest of
the land in farms was occupied by house lots, roads,
and similar uses.

Approximately 38 percent of the total income
derived from the sale of farm products in the two
counties in 1964 was derived from the sale of dairy
products. Another 22 percent was derived from the
sale of livestock and livestock products other than
dairy products, and about 21 percent was derived
from the sale of forest products and horticultural
specialties. Income from the sale of vegetables
accounted for a small part of the farm income, and
income from the sale of field crops accounted for
about 19 percent.

Crops are well diversified at the present time,
but wheat was the main crop from the time farming
first started in this area to about 1880 (8).

Much of the wheat was shipped to Milwaukee for proc-
essing and shipment to other areas. Some of the
locally grown wheat was ground into flour by the
numerous mills that had been built along streams in
Waukesha County. The one-crop system of farming
soon depleted the soils. Then, reduced yields,
damage from insects, and declining prices decreased
the popularity of wheat as the major crop.

The malting industry began to develop in Milwau-
kee about 1880, and this new industry stimulated
the growing of barley. A total of 32,880 acres of
barley was grown in Waukesha County in 1890. After
that year, the popularity of this crop declined and
farmers began to raise dairy cattle as a major
farm enterprise. The growing of oats, corn, and
hay increased as more feed was required to feed
the dairy cattle. Dairying is still the major
farm enterprise in Waukesha County, but its
importance has decreased. In 1943 there were 45,200
dairy cattle in Waukesha County, but this number had
decreased to 21,698 by 1964,

Trends in farming cannot be separated from the
economic, industrial, and urban growth that was
taking place in the two counties simultaneously.
During the late 1800's, Milwaukee was fast develop-
ing as a major city and port. Most of the industri-
al development of the two counties has always been
centered in that city, which has become one of the
most important Great Lakes ports. Much of this
development can be credited to the many skilled
artisans, mechanics, and metalworkers who arrived
from Europe late in the 1800's and settled in this
area. These people used their skills to establish
shops and industrial plants that have since devel-
oped into large enterprises. Important industries
in Milwaukee at the present time are milling,

.brewing, meatpacking, the processing of grain, the

processing of leather and other animal products,
and metalworking.

Climate of Milwaukee and Waukesha Counties§/

Milwaukee and Waukesha Counties have a continen-
tal climate that is modified somewhat by Lake

5/

"By HANS E. ROSENDAL, State climatologist,
Weather Bureau, Environmental Science Services Ad-
ministration, U.S. Department of Commerce.
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Michigan. The effects of the lake are most pro-
nounced in spring and early in summer, when the
prevailing northeasterly winds are off the lake.

The effects are least in winter, when the prevailing
winds are westerly. The modifying influence of

Lake Michigan is greatest near the lake, where the
temperature is cooler in summer and warmer in winter
than it is away from the lake. The length of days
varies greatly from season to season, ranging from
15 hours and 21 minutes late in June to only 9 hours
and 10 minutes late in December. Four distinct
seasons give a wide variety of weather throughout
the year.

Winters in these two counties are long, cold,
and snowy. Streams and small lakes generally are
frozen from late in November to early in April. A
change in weather can be expected every 2 or 3 days
from late in fall through midspring. Spring is
slow in coming, and it consists of alternate warm

"and cold periods. As spring advances, precipitation
changes from snow to rain. The frequency of pre-
cipitation is reduced, but the intensity of precip-
itation is increased. The summers are warm, and
they normally include several short periods in which
the weather is hot and humid. Cool periods are
likely to occur any month of the summer. Dew forms
on most summer mornings, and often it is heavy.

In nearly every fall, there are one or more periods
of Indian summer, when the days are abnormally
warm, the sky is cloudless but hazy, and the nights
are cool. In fall the temperature at night gener-
ally is somewhat warmer near the lake than it is
farther inland. The change from fall to winter is
often abrupt. Table 11 gives climatic data repre-
sentative of Milwaukee and Waukesha Counties. The
data were compiled from records of the U.S. Weather
Bureau in the city of Waukesha.

Also listed in table 11 are the average number
of degree days, based on 65°, for each month of
the year. Degree days computed on this base are
useful in determining fuel needs for homes and
other buildings. A degree day is counted for every
degree the average daily temperature is below the
temperature base of 65°. For example, a day in
which the average daily temperature is 55° has a
value of 10 degree days. The base of 65° is used
because it is generally the lowest average daily
temperature at which na heat is required in homes
or other buildings.

Temperatures in the two counties vary greatly
from season to season and commonly from day to day.
In spring and early in summer, a sudden shift of
wind from a westerly to an easterly direction can
result in a drop in temperature of 10° to 15° in
areas near Lake Michigan, Temperatures in winter
are affected less by the lake than temperatures in
summer because the cold air sweeps across land in-
stead of water. The average numbér of days in a
year when the temperature reaches 90° or higher is
10 near the lake and 15 farther from the lake, but
the number ranges from 1 to 30. The average number
of days when the temperature is zero or lower is 15,
but the number ranges from 5 to more than 30. In
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1 year out of 5, the temperature is 100° or higher
on 1 or more days, and in 1 year out of 5, it is
20° below zero or lower on 1 or more days.

In Waukesha County the average date of the last
temperature of 32° or lower in spring is May 8,
and the average date of the first temperature of
32° or lower in fall is October 8. In Milwaukee
County, for the first 2 or 3 miles inland from
Lake Michigan, the last freezing temperature in
spring takes place about 2 weeks earlier than May
8, and the first freezing temperature in fall takes
place about 2 weeks later than October 8. The
length of the average growing season in the western
part of Waukesha County is about 153 days, and the
length of the average growing season near Lake
Michigan in Milwaukee County is about 180 days.

The growing season is the number of days between
the last temperature of 32° or lower in spring and
the first temperature of 32° or lower in fall.

Annual precipitation normally is adequate for
the crops grown. The supply of moisture is low in
July and August, but a severe drought that damages
all crops is rare. About 55 percent of the annual
rainfall comes in the months of May through Septem-
ber, when the main crops are grown. About 1 inch
of rain is needed each week in summer for good
growth of crops, but the probability of receiving
this amount of rain during each week of the growing
season is small. The probability of a dry week,
when only a trace of precipitation or no precipita-
tion is received is greatest late in August.

The occurrence of dry days, or days having less
than 0.1 inch of rain, is important. In making
field-cured hay of top quality, for example, 3 or
more consecutive dry days are needed. The probabil-
ity of having 3 such days in a row is about 50 per-
cent in June and is 55 percent in July and August.

The average annual snowfall is about 42 inches,
but the amount of snow that falls in a year ranges
from less than 15 inches' to more than 100 inches.
The average date of the first snowfall of 1 inch
or more is December 1..

Freezing of the ground usually begins late in
November and lasts until early in April., If snow- .
fall of 10 incHes or more occurs before the ground
has frozen deeply, and if this cover remains
throughout the winter, frost penetrates to a depth
of only a few inches regardless of how low the
temperature.drops. In years when the ground freezes
before the first snowfall, however, and when tem-
peratures are low and the snow cover is light and
does not remain on the ground, the soil is likely to
freeze to a-depth of 36 inches or more.

Thunderstorms occur on an average of 37 days
each year, but the number of days they occur ranges
from 20 to 55. These storms occur most frequently
in June, July, and August. Most of the severe
thunderstorms occur in July between the hours of
2 p.m. and 7 p.m.

Only about two hailstorms generally occur each
year, and as a rule, they affect only small areas.
Most hailstorms occur late in the afternoon in mid
spring, but some occur at other times. Those late



[Station is at an elevation of 860 feet.

TABLE 11.--TEMPERATURE AND PRECIPITATION IN WAUKESHA COUNTY

Data based on a 30-year record in the period 1930-59]

Temperature Average days temperature is-- Precipitation |Aver-
age
: .. days
Maximum of-- Minimum of-- Average pre-
degree cip-
days -
Month o (Base Average :Fa-
Average | Average | Average | 90° F. | 32° F. | 32° F. 0° F. | gs0 F.)| Average| SNOw- izn
daily daily and and and and fall or 0.10
maximum | minimum above below below below sleet iﬁch
or
more
OF, OF. OF. Number | Number ( Number | Number | Number | Inches | Inches INumber
January----- 29.0 12.3 20.7 0 18 30 7 1,370 1.70 11.8 4
February----| 31.6 14.5 23.1 0 14 27 4 1,170 1.26 6.6 4
March------- 40.8 23.4 32.1 0 7 27 1 1,020 2.16 10.7 5
April------- 56.0 34.7 45.4 0 ) 14 an 590 2.52 1.1 6
May-~-«-=--- 68.2 44,8 56.5 /) 0 2 0 300 3.46 .4 7
June-------- 78.6 55.2 66.9 4 0 an 0 50 3.72 0 7
July-------- 84.1 60.1 72.1 7 0 0 0 10 3.31 0 5
August------ 82.6 59.0 70.8 6 0 0 0 20 3.06 0 6
September---| 74.1 50.6 62.4 2 0 1 0 140 2.93 2/) 5
October----- 62.3 40.2 51.3 0 0 6 0 430 2.09 (2/) 4
November----| 44.8 27.9 36.4 0 5 21 1/ 860 2.30 3.5 5
December----| 32.4 17.4 24.9 0 15 29 4 1,240 1.56 7.7 4
Year----- 57.0 36.7 46.9 19 59 157 16 7,200 | 30.07 41.8 62
b 2/
Less than one-half day Trace, an amount too small to measure.
173

410-849 O - 71 - 13



in the afternoon in mid-July are likely to be the
most damaging.

Winds are northwesterly from November through
March, northeasterly from April through June, and
southwesterly from July through October. March,
April, and November are normally the most windy
months. In those months the average velocity of the
wind is 14 miles per hour. June and July are the
least windy. The average velocity of the wind in
those months is about 10 miles per hour.

The average amount of possible sunshine received
is about 55 percent. November and February are the
cloudiest months. During those months only 40 per-
cent of the total possible sunshine is generally

received. In contrast, between 50 and 60 percent
of the total possible sunshine is received during
March, April, May, and October; more than 60 per-
cent is received during June through September; and
more than 70 percent is received in July.

Relative humidity varies from hour to hour, from
day to day, and from season to season. Generally,
it is highest near daybreak and lowest in early
afternoon and midafternoon.

The estimated annual evaporation from the sur-
face of a lake or from other free water surfaces
is about 29 inches. Approximately 80 percent of
this evaporation takes place during the months of
May through October.
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GLOSSARY

Acidity. See Reaction.

Alluvium. Soil or rock material; such as gravel,
sand, silt, or clay, deposited by a stream.

Available moisture capacity. The difference between
the amount of water in a soil at field capac-
ity and the amount in the same soil at the
permanent wilting point of plants. Commonly

expressed as inches of water per inch depth
of soil.
Blinding. The practice of placing permeable materi-

al, such as sawdust, woodchips, or coarse
aggregate, around newly installed drainage
tile to filter out sand, silt, and clay but
allow water to enter the tile freely.

Bottom land. Nearly level land on the bottom of a
valley that has a stream flowing through it.
Subject to flooding and often referred to as
a flood plain.

Calcareous soil. A soil that contains enough cal-

cium carbonate (often with magnesium carbon-

ate) to effervesce (fizz) when treated with
cold, dilute hydrochloric acid.

As a soil separate, the mineral soil parti-
cles less than 0.002 millimeter in diameter.
As a soil textural class, soil material that
is 40 percent or more clay, less than 45 per-
cent sand, and less than 40 percent silt.
Colluvium. Soil material, rock fragments, or both,

moved by creep, slide, or local wash and de-
posited at the base of steep slopes.

Concretions. Grains, pellets, or nodules of vari-
ous sizes, shapes, and colors consisting of
concentrations of compounds, or of soil grains
cemented together. The composition of some
concretions is unlike that of the surrounding
soil. Calcium carbonate and iron oxide are
examples of material commonly found in con-
cretions.

Consistence, soil. The feel of the so0il and the
ease with which a lump can be crushed by the
fingers. Terms commonly used to describe
consistence are-- )

Loose.--Noncoherent; will not hold together in
a mass.

Friable.--When moist, crushes easily under gentle
pressure between thumb and forefinger and
can be pressed together into a lump.

Firm.--When moist, crushes under moderate pres-
sure between thumb and forefinger, but
resistance is distinctly noticeable.

Plastic.--When wet, readily ‘deformed by moder-
ate pressure but can be pressed into a
lump; will form a "wire' when rolled
between thumb and forefinger.

Sticky.--When wet, adheres to other material,
and tends to stretch somewhat and pull
apart, rather than to pull free from
other material.

Hard.--When dry, moderately resistant to pres-
sure; can be broken with difficulty be-
tween thumb and forefinger.

Clay.

Soft.--When dry, breaks into powder or individ-
ual grains under very slight pressure.

Contour stripcropping. Growing crops in strips that
follow the contour or that are parallel to
terraces or diversions; strips of grass or
close-growing crops are alternated with strips
of clean-tilled crops or summer fallow.

Diversion. A broad-bottomed ditch that serves to
divert runoff water so that it will flow
around the slope to a safe outlet.

Dolomite. A calcium-magnesium carbonate mineral.
Limestone that contains magnesium carbonate
is commonly called dolomitic limestone.

Drainage, natural. Refers to the conditions that
existed during the development of the soil,
as opposed to altered drainage, which is com-
monly the result of artificial drainage or
irrigation but may be caused by the sudden
deepening of channels or the blocking of
drainage outlets. Seven different classes
of natural drainage are recognized.

Excessively drained soils commonly are very
porous and rapidly permeable, and they
have low available moisture 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 commonly have a texture intermediate
between that of coarse-textured soils
and fine-textured soils.

Moderately well drained soils commonly have a
slowly permeable 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 sig-
nificant periods but not all the time;
the water table is within 12 to 24 inches
of the surface for part of the year; and
in some of these soils mottles are below
a depth of 6 to 16 inches in the lower
part of the A horizon and in the B and
C horizons.

Poorly drained soils are wet for long periods
and are light gray and generally are mot-
tled 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 sur-
face layer and are gray or light gray, with
or without mottling, in the deeper parts
of the profile.

Erosion. The wearing away of the land surface by
wind, moving water, or ice and by such pro-
cesses as landslides and creep.

Horizon, soil. A layer of soil, approximately par-
allel to the surface, that has distinct
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characteristics produced by soil-forming
processes. These are the major horizons:

0 horizon.--The layer of organic matter on the
surface of a mineral soil. This layer
consists of decaying plant residue,

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 it is therefore marked by
the accumulation of humus. The horizon
may have lost one or more soluble salts,
clay, and sesquioxides.

B horizon.--The mineral horizon below an A hori-
zon. The B horizon is in part .a layer of
change from the overlying A to the under-
lying C horizon. The B horizon also has
distinctive characteristics caused by ac-
cumulation of c¢lay, sesquioxides, huymus,
or some combination of these; prismatic
or blocky structure; redder or stronger
colors; or some combination of these char-
acteristics. The 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 immedi-
ately beneath the solum. This layer, com-
monly called the soil parent material, is
presumed to be like that from which the.
overlying horizons were formed in most
50ils.

R layer.--Consolidated rock beneath the soil.
The rock usually underlies a C horizon
but may be immediately beneath an A or B
horizon.

Roman numerals are prefixed to the master hori-
zon or layer designations: (0, A, B, C, R}
to indicate lithologic discontinuities
either within or below the solum. The
first, or uppermost, material is not num-
bered, for the Roman numeral I is under-
stood; the second, or contrasting, materi-
al is numbered II; and others are numbered
IIT7, IV, and so on, consecutively down-
ward. Thus for example, a sequence from
the surface downward might be A2, Bl, IIB2,
I11B3, IIC1, IIC2.

Following are the symbols used in this soil sur-
vey with those letters that designate the
master horizons:

g--strong gleying.
p--plow layer.
t--illuvial clay.

The well-decomposed, more or less stable,
dark-colored part of the -organic matter in
mineral soils,

Massive. Large uniform masses of cohesive soil, in
some places with ill-defined and irregular
breakage, as in some of the fine-textured
alluvial .soils; structureless.

Mottled. Irregularly marked with different colors
that vary. in number and size. Mottling in
soils generally indicates poor aeration and

Humus .
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lack of drainage. Descriptive terms are as

follows: Abundance--few, common, or many;

size--fine, medium, or coarse; and contrast--
faint, distinct, or prominent.

An organic soil consisting of fairly well
decomposed organic material that is relatively
high in mineral content, finely divided, and
dark colored.

Neutral, soil. See Reaction, soil.

Peat. Unconsolidated soil material, largely unde-

composed organic matter, that has accumulated

where there has been excess moisture.

An individual natural soil aggregate, such as

a crumb, prism, or a block, in contrast to

a clod.

Permeability. The quality of a soil horizon that
enables water or air to move through the soil
material. Terms used to describe permeabil-
ity and permeability rates, given in inches of
water movement per hour, follow. These re-
flect hydraulic conductivity commonly used in
soil survey testing procedure. Very slow
(less than 0.063 inch per hour); slow (0.063
to 0.2 inch per hour); moderately slow (0.2 to
0.63 inch per hour); moderate (0:63 inch to
2.0 inches per hour); moderately rapid (2.0 to
6.3 inches per hour); rapid (6.3 to 20.0 inch-
es per hour); very rapid (greater than 20.0
inches per hour).

Profile, soil. A vertical section of a soil through
all its horizons and- extending into the parent

Muck.

Ped.

material. See also Horizon, soil.

Reaction. The degree of acidity or alkalinity of
soil expressed in pH values or in words as
follows:

pH
Extremely acid--------cuunoomaan Below 4.5
Very strongly acid------------- 4.5 to 5.0
Strongly acid---------c----o--- 5.1 to 5.5
Medium acid---------cuommeanoo 5.6 to 6.0
Slightly acid--------c-cunoomn 6.1 to 6.5
Neutral----w-cocmomcommeaaen 6.6 to 7.3
Mildly alkaline------ccmceoa--- 7.4 to 7.8
Moderately alkaline------------ 7.9 to 8.4
Strongly alkaline-------------- 8.5 to 9.0
Very strongly alkaline--------- 9.1 and higher
Relief. The elevations and inequalities of the land

surface, considered collectively.

Individual fragments of rocks and minerals
that have diameters ranging from 0.05 milli-
meter (0.002 inch) to 2.0 millimeters (0.079
inch). Most sand grains consist of quartz,
but they may be of any mineral composition.
The term "sand" also is applied to a soil
that contains 85 percent or more of sand and
not more than 10 percent of clay.

Individual. mineral particles in a soil that
range in diameter from the upper limit of
clay (0.002 millimeter) to the lower limit
of very fine sand (0.05 millimeter). Soil
of the silt textural class is 80 percent or
more silt and less than 12 percent clay.

Sand.

Silt.



Soil. A natural, three-dimensional body on the
earth's surface that supports plants and that
has properties resulting from the integrated
effect of climate and living matter acting
upon parent material as conditioned by relief
over periods of time.

Solum, soil. The upper part of a soil profile,
above the parent material, in which the pro-
cesses of soil formation are active. The solum
in mature soil includes the A and B horizons.

Structure, soil. The arrangement of primary soil
particles into lumps, granules, or other
aggregates. = Structure is described by grade
(weak, moderate, or strong), that is, the
distinctness and durability of the aggregates;
by the size of the aggregates (very fine,
fine, medium, coarse, or very coarse); and by
their shape (platy, prismatic, columnar,
blocky, granular, or crumb). A soil is de-
scribed as structureless if there are no ob-
servable aggregates. Structureless soils may
be massive (coherent) or single grain (non-
coherent)

Blocky angular. Aggregates are block shaped;
they may have flat or rounded surfaces
that join at sharp angles.

Blocky, subangular. Aggregates have some rounded
and some plane surfaces; vertices are
rounded.

Columnar. Aggregates are prismatic and are

rounded at the upper ends.

Generally soft, small, porous aggregates,
irregular, but tending toward a spherical
shape.

Granular. Roughly spherical, firm, small aggre-
gates that may be either hard or soft but
that generally are firmer than crumb and

Crumb.

lack the distinct faces of blocky structure.

Platy. Soil particles are arranged around a

plane that is generally horizontal.

Prismatic. Soil particles are arranged around a
vertical line; aggregates have flat, verti-
cal faces.

Subsidence. Depression or lowering of the surface
of a soil as the result of oxidation, drying,
or compaction.

Subsoil. The B horizon of soils that have a dis-
tinct profile. Generally, that part of the

profile that is between the plow layer and the
unweathered layers below.

Substratum. Any layer- beneath the solum, either
conforming (C or R) or unconforming.

Surface soil. The soil ordinarily moved in tillage,
or its equivalent in uncultivated soil.

Terrace, stream. An area that is fairly level and
formerly was the flood plain of a stream but
now lies above the present flood plain; the
area is underlain by stratified stream sedi-
ments.

Terracing. Construction of shallow, nearly level
ditches that have broad slopes suitable for
farming; used for controlling runoff water
on sloping land.

Texture, soil. The relative proportions of sand,
silt, and clay particles in a soil. The
basic textural classes in increasing propor-
tions of fine particles are sand, loamy sand,
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 specifying ''coarse," '"fine," or 'very
fine."

Tilth, soil. The condition of a soil or seedbed in
relation to the growth of plants, especially
soil structure.

Upland. Land that lies above the stream terraces
and that is underlain by bedrock at a fairly
shallow depth; generally, all areas that are
not on terraces or bottom land.

Variant, soil. A soil whose properties are believed

sufficiently different from those of other

known soils to justify a new series name but
whose geographic area is so limited that
creation of a new series is not believed to

be justified.

table. The highest part of

lying rock material that is wholly saturated

with water. In some places an upper, or
perched, water table is separated from a lower
one by a dry zone.

Weathering, soil. The physical and
integration and decomposition
minerals. Soil is the result
and other chemical, physical, and biological
alterations that have changed the upper part
of the earth's crust through various periods
of time.

Water the soil or under-

chemical dis-
of rocks and
of weathering
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GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and the description of

the soil series to which the mapping unit belongs.

In referring to a capability unit, a woodland suitability

group or any other group, read the introduction to the section it is in for general information about its

management.

Map
symbol

Ac
AsA
AzA
AzB
BlA
BmB
BmC2
BnB
BsA
CcB
CcC2
CcD2

CeB
CeC2

CeD2
Ccfc3
CrC2
CrD
CrE
CrF
CtB
ctD
Cv
Cw
DdA
DdB

Dt

Acreage and extent of soils, table 1, p. 8.
Predicted average yields of crops, table 2,
Estimated yields from woodland, table 3, p.

Tree planting guide, table 4, p. 92.

Mapping unit Page
Adrian mucK-=---==---memmmmmmmemeeem o 11
Alluvial land-----=-------reecmenmanae 12

Ashkum silty clay loam, 0 to 3 percent

SlopesS-=--m-c-mmmm e 13
Aztalan loam, 0 to 2 percent slopes--- 13
Aztalan loam, 2 to 6 percent slopes--- 14
Blount silt loam, 1 to 3 percent

slopes-w-=-=--emmmccmcmccecm oo n e 14
Boyer loamy sand, 1 to 6 percent

slopes----------e~----o e 15
Boyer loamy sand, 6 to 12 percent

slopes, eroded------=wc-cmcmoomoooo- 15
Boyer sandy loam, 1 to 6 percent

slopes---==---m--c-mmcece oo 15
Brookston silt loam, 0 to 3 percent

Slopes-=--r-eemomcm e e e 16
Casco sandy loam, 2 to 6 percent

slopes----===-=--mw----- YA 17
Casco sandy loam, 6 to 12/ percent

slopes, eroded-------====coocooooo-- 17
Casco sandy loam, 12 to 20 percent

slopes, eroded---------co-eoccooooo 17
Casco loam, 2 to 6 percent slopes----- 17
Casco loam, 6 to 12 percent slopes,

eroded-------mcmmc-mmemmme e 17
Casco loam, 12 to 20 percent slopes,

eroded--------r------m-eeem oo 18
Casco soils, 6 to 12 percent slopes,

severely eroded-----~r--mvcoocoaoaamo 18
Casco-Rodman complex, 6 to 12 percent

slopes, eroded----------coceo-m- 18

Casco-Rodman complex, 12 to 20 percent
SlOpes-=====cmmmmem oo 18
Casco-Rodman complex, 20 to 30 percent

S1OpES====-==-mmmmmm oo 18
Casco-Rodman complex, 30 to 45 percent
S1OpPES—====m= oo mm e 18
Chelsea fine sand, 1 to 6 percent
S1OpES=-=m--m=mmmm e e e 19
Chelsea fine sand, 6 to 20 percent
Slopes+mmmmmmmm oo 19
Clayey land-----==-=--ccccccmmcmamomnn 19
Colwood silt loam------—smmemcccmomnno 20
Dodge silt loam, 0 to 2 percent
S1Opes-=-=m=---mmmmm oo 21
Dodge silt loam, 2 to 6 percent
S1OpeS-=-cmmcmm e eae 21
Drummer silt loam, gravelly sub-
stratum----=---==-cecn=- e 22

U. 5. GOVERNMENT PRINTING OFFICE : 1871 O - 410-849

Other information is given in tables as follows:

Shrub and vine planting guide, table 5.

The sec-

p. 81. tion in which this table occurs begins on p. 91
86. Engineering uses of soils, tables 6, 7, 8, and 9,
pp. 108 to 163.
Capability Woodland Wildlife Recreation Shrub and
unit group group group vine group

Symbol Page{Number Page|Number Page |Number Page| Number
Ivw-7 79 10 90 6 102 9 106 3
ITIw-12 77 1 88 7 102 6 105 3
ITw-1 74 7 90 5 101 7 105 3
IIw-2 74 12 91 5 101 6 105 3
IIw-2 74 12 91 5 101 6 105 3
Ilw-2 74 7 90 5 101} 6 105 3
IIIs-4 78 4 89 1 100 4 104 2
I1Ie-7 76 4 89 1 100 4 104 2
IT1Is-4 78 3 88 1 100 2 103 2
ITw-1 74 7 90 5 101 7 105 3
IIle-4 76 5 89 1 100 2 103 2
Ive-3 78 5 89 1 100 2 103 2
Vie-4 80 5 89 1 100 2 103 2
Ille-4 76 5 89 1 100 2 103 2
IVe-4 78 5 89 1 100 2 103 2
Vie-4 80 5 89 1 100 2 103 2
Vie-4 80 6 89 1 100 S 104 2
IVe-4 78 5 89 3 101 2 103 2
Vie-4 80 5 89 3 101 2 103 2
Vile-4 80 5 89 3 101 2 103 2
Vile-4 80 6 89 3 101 5 104 2
VIiIs-9 80 4 89 3 101 5 104 2
VIIs-9 80 4 89 3 101 5 104 2
VIIIs-10 80 11 91 2 101 10 106 4
ITw-1 74 7 90 5 101 7 105 3
I-1 73 1 88 1 100 1 103 1
ITe-1 73 1 88 1 100 1 103 1
ITw-1 74 7 90 5 101 7 105 3




Map

symbol

EsA

FaA
FmA

FmB
FmC2
FnB
FoA
FoB
FoC2
FsA
FsB
FsC2
FtB
Gd
Gf
GrA
GrB
GtB
GtC2
GwB
HeA
HeB
HeC2
HmB
HmB2
HmC2
HmD2
HmE2
HoC3
HoD3
HoE3

HtA

HtB

Mapping unit

Elliott silt loam, 1 to 3 percent

slopes--=----ermc----maacoem——ooo
Fabius loam, 1 to 3 percent slopes--
Fox sandy loam, 0 to 2 percent

SlopesS----=--e--mo-ommomem i moem oo
Fox sandy loam, 2 to 6 percent

slopes---------memr-me—mmmmeem—eo o
Fox sandy loam, 6 to 12 percent

slopes, eroded-------------om---oo
Fox sandy loam, loamy substratum,

2 to 6 percent slopesS-------=---=--
Fox loam, 0 to 2 percent slopes-----
Fox loam, 2 to 6 percent slopes-----
Fox loam, 6 to 12 percent slopes,

Fox silt loam, 0 to 2 percent

5lopeS~=~=rmmmmmec-ccmommomme e
Fox silt loam, 2 to 6 percent
slopes--=~=-==--memmm—mmm—aemem o~

Fox silt loam, 6 to 12 percent
slopes, eroded-----=-=----no-oo-oan
Fox silt loam, loamy substratum,

2 to 6 percent slopeS--------=---~-
Gilford loam----=---=v--cc—wocon-nona
Granby fine sandy loam--------------
Grays silt loam, 0 to 2 percent

S10peS~----mmmmmmem e
Grays silt loam, 2 to 6 percent

slopes-===-m--c-mmmm—mec oo m e
Griswold silt loam, 2 to 6 percent

Slopes-=====---mm----eocmm—meem -
Griswold silt loam, 6 to 12 percent

slopes, eroded------------mmo---sn
Griswold silt loam, mottled subsoil

variant, 2 to 6 percent slopes----
Hebron loam, 0 to 2 percent slopes--
Hebron loam, 2 to 6 percent slopes--
Hebron loam, 6 to 12 percent slopes,

Hochheim loam, 2 to 6 percent
slopesS-----c-me---mccmmem oo
Hochheim loam, 2 to 6 percent
slopes, eroded------------------~-
Hochheim loam, 6 to 12 percent
slopes, eroded------==w-emmmmma-an
Hochheim loam, 12 to 20 percent
slopes, eroded-------=-------cmw-o
Hochheim loam, 20 to 30 percent
slopes, eroded------=---cmo-cc-oun
Hochheim soils, 6 to 12 percent
slopes, severely eroded-----------
Hochheim soils, 12 to 20 percent
slopes, severely eroded-----------
Hochheim soils, 20 to 30 percent
slopes, severely eroded-----------
Houghton muck, 0 to 2 percent
Slopes--=----mememmem o
Houghton muck, 2 to 6 percent
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Capability Woodland Wildlife Recreation Shrub and
unit group group group vine group
Symbol Page INumber Page|Number Page |Number Page| Number
IIw-2 74 12 91 5 101 6 105 3
IIw-5 75 12 91 5 101 6 105 3
IIIs-4 78 3 88 1 100 2 103 2
I1Is-4 78 3 88 1 100 2 103 2
IITe-2 76 3 88 1 100 2 103 2
I1Is-4 78 3 88 1 100 2 103 2
IIs-1 75 1 88 1 100 2 103 1
ITe-2 74 1 88 1 100 2 103 1
I1Ie-2 76 1 88 1 100 2 103 1
Ils-1 75 1 88 1 100 2 103 1
IIe-2 74 1 88 1 100 2 103 1
IIle-2 76 1 88 1 100 2 103 1
IIe-2 74 1 88 1 100 2 103 1
ITIw-5 77 7 90 5 101 7 105 3
IIIw-5 77 8 90 5 101 7 105 3
I-1 73 1 88 1 100 1 103 1
ITle-1 73 1 88 1 100 1 103 1
ITe-1 73 12 91 4 101 2 103 1
IIle-1 76 12 91 4 101 2 103 1
ITw-2 74 12 91 5 101 6 105 3
I1Is-7 75 1 88 1 100 3 104 1
ITe-6 74 1 88 1 100 3 104 1
I1Ie-6 76 1 88 1 100 3 104 1
ITe-1 73 1 88 1 100 2 103 1
Ile-1 73 1 88 1 100 2 103 1
IIle-1 76 1 88 1 100 2 103 1
IVe-1 78 1 88 1 100 2 103 1
Vie-4 80 1 88 1 100 2 103 1
IVe-1 78 5 89 1 100 2 103 2
Vie-4 80 5 89 1 100 2 103 2
VIiIe-4 80 S 89 1 100 2 103 2
ITIw-9 77 10 90 6 102 9 106 3
ITIw-9 77 10 90 6 102 9 106 3




Map

symbol

JuA
KeA
K1A
KnB
KnC2
KwA
KwB
LmB
Lo
Lu
LyB2
LyC2
Lyb2
MaA
MeB

ME
MgA

MhA
MmA
MoA
MoB
MtA
MvB
MvC2
MxB
MxC2
MxD2
MxE

Mzb
MzdB

GUIDE TO MAPPING UNITS--Continued

Mapping unit Page
Juneau silt loam, 1 to 3 percent
SlopeS-m=--memmmmmm e e 34
Kane silt loam, 1 to 3 percent
Slopes---m--mmcmmmm e ammm e m 34
Kendall silt loam, 1 to 3 percent
slopes~---=---e-mcmcmmmc e 35
Kewaunee silt loam, 2 to 6 percent
Slopes-=--=-wemmcme e e 36
Kewaunee silt loam, 6 to 12 percent
slopes, eroded----=----=-cccccacauan 36
Knowles silt loam, 0 to 2 percent
S$1opes-----=--cc-cmemmeoaooo R 37
Knowles silt loam, 2 to 6 percent
SlopeS~-----cmmmrmem e e 37
Lamartine silt loam, 1 to 4 percent
SlOpeS--cmecm e eem e 38
Lawson silt loam----=--=---cec--ooo-mo 38
Loamy land-------------ccmmcmccmnnoo 39
Lorenzo loam, 2 to 6 percent slopes,
eroded-------c-mocmmmmemem oo 39
Lorenzo loam, 6 to 12 percent slopes,
eroded---«--s-ccmmmo e 39
Lorenzo loam, 12 to 20 percent slopes,
eroded----------mcemm e 40
Manawa silt loam, 1 to 3 percent
S10peS-==w--cccmmme e eeemmee e 40
Markham silt loam, 2 to 6 percent
SlopesS-we-mmmmre e e 41
Marshe--e-cccmmc e e 41
Martinton silt loam, 1 to 3 percent
SlopesS--e--emcomceme e 42
Matherton sandy loam, 1 to 3 percent
SlopesS-=-==cmemmmmme e 43
Matherton silt loam, 1 to 3 percent
S10peS----e-mmm e ee e 43
Mayville silt loam, 0 to 2 percent
slopes-~---=--mmmemem e 44
Mayville silt loam, 2 to 6 percent
SlopeS-=-=-mmmme e e o 44
Mequon silt loam, 1 to 3 percent
SlOpES-c-wmrmec oo 45
Miami sandy loam, sandy loam substra-
tum, 2 to 6 percent slopes-------~-- 46

Miami sandy loam, sandy loam substra-
tum, 6 to 12 percent slopes, eroded- 46
Miami loam, sandy loam substratum,

2 to 6 percent slopeS--------=------- 46
Miami loam, sandy loam substratum,

6 to 12 percent slopes, eroded------ 46
Miami loam, sandy loam substratum,

12 to 20 percent slopes, eroded----- 46
Miami loam, sandy loam substratum,

20 to 30 percent slopes-~--~-------- 46
Montgomery silty clay loam------------ 47
Morley silt loam, 2 to 6 percent

SlopEeS----e-mmmm e 48

MzdB2 Morley silt loam, 2 to 6 percent

slopes, eroded-----------cmmucmceono 48

MzdC2 Morley silt loam, 6 to 12 percent

slopes, eroded--------~o-coccwocuooo 48

Capability Woodland Wildlife Recreation Shrub and
unit group group group vine group
Symbol Page|Number Page|Number Page |[Number Page | Number
I-1 73 1 88 7 102 6 105 1
IIw-5 75 12 91 5 101 6 105 3
IIw-2 74 7 90 5 101 6 105 3
Ile-6 74 2 88 2 101 3 104 1
IIle-6 76 2 88 2 101 3 104 1
IIs-1 75 1 88 1 100 2 103 1
ITe-2 74 1 88 1 100 2 103 1
ITw-2 74 7 90 5 101 6 105 3
IIw-13 75 12 91 5 101 8 105 3
VIIIs-10 80 11 91 1 1001 10 106 4
ITTe-4 76 12 91 4 101 2 103 2
IVe-4 78 12 91 4 101 2 103 2
Vie-4 80 12 91 4 101 2 103 2
ITw-2 74 7 90 5 101 6 105 3
Ile-6 74 1 88 4 101 3 104 1
VIIIw-15 80 11 91 6 102§ 10 106 4
TIw-2 74 12 91 5 101 6 105 3
IIw-5 75 7 90 5 101 6 105 3
I1w-5 75 7 90 5 101 6 105 3
I-1 73 1 88 1 100 1 103 1
Ile-1 73 1 88 1 100 1 103 1
IIw-2 74 7 90 5 101 6 105 3
IIe-1 73 3 88 1 100 2 103 2
IITe-1 76 3 88 1 100 2 103 2
IIe-1 73 1 88 1 100 2 103 1
IITe-1 76 1 88 1 100 2 103 1
IvVe-1 78 1 88 1 100 2 103 1
Vie-1 79 5 89 1 100 2 103 2
IIw-1 74 7 90 5 101 7 105 3
ITe-6 74 2 88 2 101 3 104 1
IIe-6 74 2 88 2 101 3 104 1
IIIe-6 76 2 88 2 101 3 104 1




Map

symbol

MzdD2
MzfA
Mzg
Mzk
Na
Oc
OmB
OnB
OuB
OuB2
OuC2
OuD2
Pa
Ph
Pm
PrA
RkB
RkC2
RKE
RI1A

Ru
Rv

SaA
ScA .
ScB
SeA
SeB
Sf
Sfb
Sg
ShA
ShB
ShB2

ShC2
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Mapping unit

Morley silt loam, 12 to 20 percent
slopes, eroded------ccc-cconcenonnn
Mundelein silt loam, 1 to 3 percent
SlopeS~mmmemcmmm e e
Muskego muck--------vcmeccmencnono
Mussey loam------~-ccwmcmmmcc e
Navan silt loam-----~=-=--c=co-cnn--
Ogden muck------ccocmcmmocmcennonn
Oshtemo loamy sand, 1 to 6 percent
Slopes-=--~-emcmmmm e
Oshtemo sandy loam, 1 to 6 percent

Ozaukee silt loam, 2 to 6 percent
slopes---------mmem e e -
Ozaukee silt loam, 2 to 6 percent
slopes, eroded---------~cccocmenmo-
Ozaukee silt loam, 6 to 12 percent
slopes, eroded----=--ceucmoccuouan
Ozaukee silt loam, 12 to 20 percent
slopes, eroded-------------o-co-oo
Palms muck-=~==-=mommmmccmm e
Pella silt loam--------+-o--cccocoon
Pella silt loam, moderately shallow
variant-------sc--ccmmmmee oo
Pistakee silt loam, 1 to 3 percent

Ritchey silt loam, 1 to 6 percent
SlopeS------emmm e eeeeea
Ritchey silt loam, 6 to 12 percent
slopes, eroded------------cco-o--
Ritchey silt loam, 12 to 30 percent
S1OpEeS-=~-wmse e memes
Ritchey silt loam, mottled subsoil
variant, 1 to 3 percent slopes----
Rollin muck, deep-------------cccnm-
Rollin muck, shallow-~----c-cu-mono-
Rough broken land-------------------
St. Charles sandy loam, gravelly
substratum, 1 to 3 percent slopes-
St. Charles silt loam, 0 to 2 per-
cent slopes--~--=-----mmccmcmaaooo
St. Charles silt loam, 2 to 6 per-
cent slopes----=e-we-mmomcmmae oo
St. Charles silt loam, gravelly
substratum, 0 to 2 percent slopes-
St. Charles silt loam, gravelly
substratum, 2 to 6 percent slopes-
Sandy and gravelly land-------------
Sandy lake beaches------------coo--
Sawmill silt loam, calcareous
variant-------c-o-comooomno oo
Saylesville silt loam, O to 2 per-
cent slopes------=--w-=c--ceoomunon-
Saylesville silt loam, 2 to 6 per-
cent slopes---=----mo-moocoaaoaoan
Saylesville silt loam, 2 to 6 per-
cent slopes, eroded--------wv----cu-
Saylesville silt loam, 6 to 12 per-
cent slopes, eroded---~------c---wu-

Capability Woodland Wildlife Recreation Shrub and
unit group group vine group

Page|Symbol  Page |Number Page[Number Page[Number Page| Number
48 {IVe-6 78 2 88 2 101 3 104 1
49 |IIw-2 74 7 90 S 101 6 105 3
50 [Ivw-7 79 10 90 6 102 9 106 3
51 {IIw-5 75 7 90 5 101 7 105 3
51 {ITw-1 74 7 90 5 101 7 105 3
52 [IIIw-8 77 10 90 6 102 9 106 3
53 |IIIs-4 77 4 89 1 100 4 104 2
53 |I1Is-4 78 3 88 1 100 2 103 2
54 [IIe-6 74 2 88 2 101 3 104 1
54 [IIe-6 74 2 88 2 101 3 104 1
54 |IIle-6 76 2 88 2 101 3 104 1
54 |IVe-6 78 2 88 2 101 3 104 1
55 |IIw-8 75 10 90 6 102 9 106 3
56 [IIw-1 74 7 90 S 101 7 105 3
56 |IITw-3 77 7 90 S 101 7 105 3
57 |IIw-2 74 7 90 5 101 8 105 3
58 [IIIe-3 76 S 89 3 101 2 103 2
58 |Ive-3 78 ) 89 3 101 2 103 2
58 [vle-3 79 5 89 3 101 2 103 2
59 [t1w-3 77| 7 90| s 101 6 105 3
60 |IVw-7 79 10 90 6 102 9 106 3
60 vw-7 79 10 90 6 102 9 106 3
60 |VIIIs-10 80 11 91 8 102 10 106 4
61 [I-1 73 1 88 1 100 2 103 1
61 |I-1 73 1 88 1 100 1 103 1
61 |Ile-1 73 1 88 1 100 1 103 1
61 {I-1 73 1 88 1 100 1 103 1
61 [Ile-1 73 1 88 1 100 1 103 1
62 [VIIIs-10 80 11 91 8 102| 10 106 4
62 |VIIIs-10 80 11 91 8 102| 10 106 4
63 |Vw-14 79 9 90 5 101 7 105 3
63 |IIs-7 75 2 88 2 101 3 104 1
63 [IIe-6 74 2 88 2 101 3 104 1
64 [IIe-6 74 2 88 2 101 3 104 1
64 |I1Ie-6 76 2 88 2 101 3 104 1




Map
symbol

Sm
ThA

ThB
ThB2
ThC2
VsA

Wa
WdB

WeA

WeB
WeC2

WmA

Ww
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Mapping unit

Sebewa silt loam----+«---------memmno
Theresa silt loam, 0 to 2 percent
slopes--==-=~-mmmccmmm o mmee—momo
Theresa silt loam, 2 to 6 percent
slopes---w--=mmmcecccmm e
Theresa silt loam, 2 to 6 percent
slopes, eroded----~=-=---~--ccoonoo
Theresa silt loam, 6 to 12 percent
slopes, eroded-------~-ceucoccanun
Virgil silt loam, gravelly sub-
stratum, 0 to 3 percent'slopes----
Wallkill silt loam-------------~-=--
Warsaw sandy loam, 2 to 6 percent
slopes-=-wceveunan P e e e TPy
Warsaw loam, 0 to 2 percent slopes--
Warsaw loam, 2 to 6 percent slopes--
Warsaw loam, 6 to 12 percent slopes,

Warsaw silt loam, 0 to 2 percent
S1OpeS=~-==------ e

Wasepi sandy loam, 1 to 3 percent
SlopeS----m-----mo—moceccmm oo

Wet alluvial land------==----~e-----

67
67

68
68
68

Capability Woodland Wildlife Recreation Shrub and
unit group group group vine group
Symbol Page{Number Page{Number Page|Number Page | Number
IIw-5 75 7 90 5 101 7 105 3
I-1 73 1 88 1 100 2 103 1
IIe-1 73 1 88 1 100 2 103 1
ITe-1 73 1 88 1 100 2 103 1
I1Ie-1 76 1 88 1 100 2 103 1
IIw-2 74 7 90 5 101 6 105 3
ITw-13 75 9 90 5 101 8 105 3
IIIs-4 78 12 91 4 101 2 103 2
IIs-1 75 12 91 4 101 2 103 1
ITe-2 74 12 91 4 101 2 103 1
IIIe-2 76 12 91 4 101 2 103 1
IIs-1 75 12 91 4 101 2 103 1
TVw-5 79 8 90 5 101 6 105 3
Vw-14 79 9 90 5 101 8 105 3







Accessibility Statement

The Natural Resources Conservation Service (NRCS) is committed to making its
information accessible to all of its customers and employees. If you are experiencing
accessibility issues and need assistance, please contact our Helpdesk by phone at
(800) 457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance with
publications that include maps, graphs, or similar forms of information, you may also
wish to contact our State or local office. You can locate the correct office and phone
number at http://offices.sc.egov.usda.gov/locator/app.

The USDA Target Center can convert USDA information and documents into
alternative formats, including Braille, large print, video description, diskette, and
audiotape. For more information, visit the TARGET Center’s Web site (http://www.
targetcenter.dm.usda.gov/) or call (202) 720-2600 (Voice/TTY).

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’'s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA’s
TARGET Center at (202) 720-2600 (voice and TDD).
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