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Major fieldwork for this soil survey was done in the period 1963-65. Soil names and descriptions

were approved in 1966. Unless otherwise indicated, statements in the publication refer to conditions
in the survey area in 1965. This survey was made cooperatively by tþe Soil Conservation Service and
the Wisconsin Geological and Natural History Survey, Soils Department, and the Wisconsin Agricultural
Experiment Station, University of Wisconsin, as part of the assistance furnished to the Waukesha and
Milwaukee Soil and Water Conservation Districts.

Preparation of this publication was ,partly financed by the Southeastern Wisconsin Regional Planning
Commission; and by a joint planning grant from the State Highway Commission of Wisconsin; the U.S.
Department of Commerce, Bureau of Public Roads; and the Department of Housing and Urban Development,
under provisions of the Federal Aid Highway Legislation and Section 701 of the Housing Act of 1954,
as amended.

Either enlarged or reduced copies of the soil map in this publication can be made by commercial
photographers, or can,be purchased on individual order from the Cartographic Division, Soil Conserva-
tion Service, USDA Washington D.C. 20250

HOW TO USE THIS SOIL SURVEY

THIS SOIL SURVEY of Milwaukee and Waukesha Counties same limitation or suitability. For example, soils
contains information that can be applied in managing that have a slight limitation for a given'use can
farms and woodlands; in selecting sites for roads, be colored green, those with a moderate limitation
ponds, buildings, or other structures; and in'judg- can be colored yellow, and those with a severe limi-
ing the suitability of tracts of land for farming, tat ion can be colored red.
industry, wildlife, or recreation. 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

Locating Soils the capability units.
Foresters and others can refer to the subsection

All the soils of this survey area are shown on "Woodland and Community Planting," where the soils
the detailed map at the back of this publicatíon. of the area are grouped according to their suitabil-
This map consists of many sheets that are made from ity for forest trees and for trees in various kinds
aerial photographs. Each sheet is numbered to cor- of plantings.
respond with numbers shown on the Index to Map Game managers, sportsmen, and others concerned

Sheets. with wildlife will find information about soils
On each sheet of the detailed map, soil areas are and wildlife in the subsection "Wildlife Uses of

outlined and are identified by symbol. All areas Soils."
marked with the same symbol are the same kind of Developers of campgrounds and other recreational
soil. The soil symbol is ins ide the area if there facili ties can refer to the subsection "Recreation-
is enough room; otherwise, it is outs ide and a al Uses of Soils" to find limi tat ions of soils for
pointer shows where the symbol belongs. various types of recreational use.

Engineers and builders will find, under "Engi-
neering Uses of Soils," tables that give test data

Finding and Using Information and estÍJpated properties of soils that affect engi-
neering practices and structures.

'

The "Guide to Mapping Units" can be used to find Community planners and others concerned with
information in the survey. This guide lists all of suburban' development can read about the properties
the soils of the two counties in alphabetic order by that affect the choice of homesites, industrial
map symbol. It shows the page where each kind of- sites, schools, and parks in the subsections "Engi-

soil is described and also the capability unit and neering Interpretations" and "Recreational Uses of
the woodland, wildlife, recreation, and shrub and Soils."
vine groups in \'ihichthe soil has been placed. Soil scientists and others can read about how the

Individual colored maps showing the relative suit- soils were formed and how they are classified in the
-ability or limitations of soils for many specific section "Formation and Classification of Soils."
purposes can be developed by using the soil map and Newcomers in Milwaukee and Waukesha Counties may
information in the text and tables. Interpretations be especially interested in the section "General
not included in the text or in tables can be devel- Soil Map," where broad patterns of soils are de-
oped by grouping the soils according to their suit- scribed. They may also be interested in the ,section
ability or limitations for the desired purpose. "Additional Facts About Milwaukee and Waukesha
Translucent material can be used as an overlay over Counties," which gives additional information about
the soil map and colored to show soils that have the the survey area. '

Cover picture: A soil scientist sketching soil boundaries
,in a rural-fringe area of Waukesha County. '
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SOIL SURVEY OF MILWAUKEE AND WAUKESHA COUNTIES, WISCONSIN

BY J. A. STEINGRAEBER AND CHARLES A. REYNOLDS, SOIL CONSERVATION SERVICE

FIELDWORK BY DALE JAKEL, AUGUSTINE OTTER, STEVE PAYNE, CHARLES A. REYNOLDS, J. A. STEINGRAEBER,
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AND NATURAL HISTORY SURVEY, SOILS DEPARTMENT, AND THE WISCONSIN

AGRICULTURAL EXPERIMENT STATION, UNIVERSITY OF WISCONSIN

MILWAUKEE AND WAUKESHA COUNTIES are in the south- soils in that area had been disturbed too extensive-
eastern part of Wisconsin (fig. 1). Milwaukee 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 (he 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) 11 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.

5,.,.A It...1 B m.., s,.ti...r.d.di... 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

Figure l.--Location of Milwaukee and Waukesha wet. Most of the soils in the central and western
Counties in Wisconsin. parts tend to be droughty, and the sandy ones are

subject to blowing. Soils in low areas are gener-
County is bordered on the east by Lake Michigan, ally wet.
and on the west, by Waukesha County. It has a total
land area of 152,960 acres. Of this total acreage, 1/
about 58,350 acres within the city limits of Mil- -Underscored numbers in parentheses refer to
waukee was excluded from the survey, because the Literature Cited, p. 174.
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HOW THIS SURVEY WAS MADE

Soil scientists made this survey to learn what After a guide for classifying and naming the
kinds of soi Is are in Milwaukee and Waukesha Coun- soils had been worked out, the soil scientists drew
ties, where they are located, and how they can be boundaries of the individual soils on aerial photo-
used. The soil scientists went into the area know- graphs. These photographs show woodland, buildings,
ing they likely would find many soils they had al- field borders, trees, and other details that greatly
ready seen, and perhaps some they had not. As they help in drawing boundaries accurately. The soil
traveled over the area, they observed steepness, map in the back of this survey was prepared from the
length, and shape of slopes; size and speed of aerial photographs. Generally speaking, the soils
streams; extent of the flood plains and high water- in rural areas have not been greatly disturbed by
marks; kinds of native plants or crops; kinds of man, except for cultivation, and their boundaries
rock and depth to bedrock; and many facts about the could be plotted in detail with greater accuracy
soils. They dug or bored many holes to expose soil than those in cities and towns. Within cities and
profiles, and they also examined road cuts, trenches, towns, where little open space remains, and where
gravel pits, newly dug basements; and the like, hills have been leveled, low areas filled in, and
where soil profiles could be examined and studied. the natural soils greatly disturbed, the boundaries
A profile is the sequence of natural layers, or cannot be recognized or plotted easily. For this
horizons, in a soil. It.extends from the surface reason, an arbitrary boundary was drawn around the
down into the parent material that has not been city of Milwaukee and its environs. Within this
changed much by leaching or by roots of plants. boundary, a detailed soil survey was not feasible,

The soil scientists made comparisons among the and that area was excluded from the soil survey.
profiles they studied, and they compared these pro- The areas shown on a soil map are called mapping
files with those in counties nearby and in places units. On most maps detailed enough to be useful
more distant. They classified and named thè soils in planning management of fàrms and fields, a map-
according to nationwide, uniform procedures. To ping unit is nearly equivalent to a soil type or a

use this survey efficiently, it is necessary to phase of a soil type. It is not exactly equivalent,
know the kinds of groupings most used in a local because it is not practical to show on such a map
soil classification. all the small,scatteredbits of soil of some other

Soils that have profiles almost alike make up a kind that have been seen within an area that is
soil series. Except for different texture in the dominantly of a recognized soil type or soil phase.
surface layer, all the soi Is of one series have In preparing some detailed maps, the soi 1 s.cien-
major horizons that are similar in thickness, tists have a problem of delineating areas where dif-
arrangement, and other important characteristics. ferent kinds of soi Is are so intricately mixed and
Each soil series is named for a town or other geo- occur in ar:eas so small in size, that it is not
graphic feature near the place where a soil of that practical to show them separately on the map.

series was first observed and mapped. Kewaunee and Therefore, they show this mixture of soi Is as one
Theresa, for example, are the names of two soil mapping unit and call it a soil complex. Ordinar-
series. All the soils in the United States having ily, a soil complex is named for the major kinds of
the same series name are essentially alike in those soil in it, for example, Casco-Rodman complex, 6 to
characteristics that go with their behavior in the 12 percent slopes, eroded. Also on most soil maps,
natural, untouched lands.cape. Soi Is of one series areas are .shown that are so rocky, so shallow, or
can differ somewhat in texture of the surface soi 1 so frequently worked by wind and water that they
and in slope, stoniness, or some other character- cannot be classified by soil series. These areas
istic that affects use of the soils by man. are shown on the map like other mapping units, but

Many soil series contain soils that differ in they are given descriptive names, such as Alluvial
texture of their surface layer. According to such land or Rough broken land, and are called land
differences in texture, separations called soil types.
types are made. Within a series, all the soils While a soil survey is in progress, samples of

having a surface layer of the same texture belong soils are taken, as needed, for laboratory measure-
to one soil type. Fox sandy loam and Fox silt loam ments and for engineering tests. Laboratory data
are two soil type.s in the Fox series. The differ- from the same kinds of soils in other places are
ence in texture of. their surface layers is apparent assembled. Data on yields of crops under defined

from their names. . practices are assembled from farm records and from
Some soil types vary so much in slope, degree of field or plot experiments on the same kinds of

erosion, number and size of stones, or some other soils. Yields under defined management are esti-
feature affecting their use, that practical sugges- mated for all the soils.
tions about their management could not be made if But only part of a soil survey is done I,hen the
they were shown on the soil map as one unit. Such soils have been named, described, and delineated on
soi 1 types are divided into phases. The name of a the map, and the laboratory data and yie ld data
soil phase indicates a feature that affects manage- have been assembled. The mass of detai led infor-
ment. For example, Fox sandy loam, 0 to 2 percent mation then needs to be organi zed in a way that it
slopes, is one of several phases of Fox sandy loam, is readily useful to different groups of readers,
a soil type that ranges from nearly level to among them farmers; ranchers, managers of woodland,
sloping. engineers, and homeowners. Grouping soi 15 that are
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similar in suitability for each specified use is the engineers, and others. Then, the scientists adjust
method of organization commonly used in soil sur- the groups according to the results of their stud-
veys. On the basis of the yield and practice ies and consultation. Thus, the groups that are

tables and other data, the soil scientists set up finally evolved reflect up-to-date knowledge of the
trial groups, and then test them by further study soils and their behavior under present methods of
and by consultation with ,farmers,agronomists, use and management. '

GENERAL SOIL MAP

The general soil map at the back of this survey at the edges of peat bogs and that have formed in
shows, in color, the soil associations in Milwaukee silty alluvium oyer deposits of organic material.
and Waukesha Counties. A soil association is a A small acreage is occupied by poorly drained min-
landscape that has a distinctive proportional pat- eral soils.
tern of soils. It normally consists of one or more Much of this association is used to grow pot a-
major soils and at least one minor soil, and it is toes, onions, mint, sod, and other specialty crops.
named for the major soils. The soils in one asso- Where drainage is adequate, most of the soils are
ciation may occur in another, but in a different well suited to these crops. All of the major soils
pattern and proportion. receive overwash or are subject to flooding, how-

A map showing soil associations is useful to ever, and drainage is needed for crops to grow well.
people who want a general idea of the soils in a Organic soils that are drained tend to shrink, and
county or larger tract, who want to compare differ- they are subject to subsidence and to damage from
ent parts of such a tract, or who want to know the fire and soil blowing. The undrained areas are used
location of large areas suitable for a certain kind for limited pasture, serve as wildlife habitat, and
of farming or other land use. Such a map is not provide local reservoirs for runoff water that ac-
suitable for planning the management of a farm or cumulates during wet periods.
field, or for choosing the site for a building or These organic soils generally have severe limi-
other structure, because the soils in anyone asso- tations to use for housing developments and as sites
ciation ordinarily are different in slope, depth, for industries, commercial establishments, and
stoniness, drainage, and other characteristics that roads. They can be used as mulch, topdressing, and
affect management. potting soil for plants.

'

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 2. Fox-Casco Association
survey.

Well-drained soils that have a subsoil of clay loam;
1. Houghton-Palms-Adrian Association moderately deep to shallow over sand and gravel, ,on

outwash plains and stream terraces
Very poorly drained organic soils in depressions on
old lakebeds and on flood plains This association is mainly on sandy and gravelly

outwash plains. Mostly it is in the northwestern
This' association occurs throughout most of the part of Waukesha County, but it also occupies small

survey area. The soils are mainly in marshy depres- areas on 'stream terraces in the valleys of the Fox,
sions and on the very gently sloping floors of Root, Menomonee, and Milwaukee Rivers. Most of the
stream valleys, where they have formed from dead association is covered by a thin layer of silt. The
and decaying remains of plants. In a few places, soils range from neàrly level to steep, and they
the soils occupy hanging bogs on seepy slopes adja- contain numerous ponds and lakes in kettleholes or
cent to better drained soils of uplands. The asso- steep-sided depressions of the outwash plains. These
ciation makes up about 5 percent of the survey area. are loamy soils over stratified sand and gravel. The

The major soils in this association are the association occupies about 15 percent of the survey
Houghton, Palms, and Adrian. Houghton soils make area.
up 65 percent of the total acreage; Palms soils, Dominant in this association are well-drained

15 percent; Adrian soils, 15 percent; and minor Fox and Casco soils on uplands and on the higher
soils, 5 percent. terraces bordering the major streams. Fox soils

The Houghton soils have formed in a layer, more occupy 60 percent of the total acreage; Casco soils,
than 5 feet thick, of the remains of sedges, reeds, 30 percent; and minor soils, 10 percent.
and other water-tolerant plants. The Palms and the The Fox soils have formed where the mantle of
Adrian soils are underlain by sand and by loamy siIt is generally 10 to 30 inches thick over glacial
material, respectively, at a depth of less than 40 outwash. The Caseo soils have formed where the
inches. , mantle of silt is less than 10 inches thick.

A minor part of this association consists of A minor part of this association,consists of
organic soils that are underlain by marl or sedimen- soils that have formed in'a'mantle of silt that is
tary peat at a depth of less than 40 inches. 30 to 50 inches thick. Another minor part consists
Another minor acreage consists of soils that occur of soils that are very shallow over gravelly till.
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Other small acreages are occupied by somewhat poorly are somewhat droughty, but they can be made more
drained and poorly drained soils that have formed suitable for crops through proper management.
in the same kinds of material as the Fox and Casco This association is used mainly for general
soils. dairy farming. A large part of the acreage is

If management is good, nearly all of the acreage planted to corn that provides some feed for the
is suited to crops. Not well suited are some small dairy cattle. The Warsaw and Lorenzo soils have
areas of gravelly or droughty soils and areas where few limitations to use for industrial and housing
the content of plant nutrients is low. The Casco developments, and they are suited to most engineer-
and Fox soils are somewhat droughty. Sandy areas ing purposes. The more sloping areas and the some-
of these soils are subject to blowing. what poorly drained and poorly drained soils that

Most of this association is used for dairy farm- occupy minor acreages have more severe limitations
ing. For many years areas adjacent to the lakes to use as sites for industrial and housing develop-
have been used as sites for resorts and summer ments, or for engineering purposes, than the nearly
homes. The Fox and Casco soils are well suited to level or gently sloping areas of Warsaw and Lorenzo
use for housing developments, industrial and com- soils.
mercial establishments, and transportation systems. This association is suitable for pheasant and
They are also a major source of sand and gravel other birds and for animals that require open spaces
(pl. I). for their habitat.

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 4. Boyer-Oshtemo Association
well suited to wildlife. Songbirds, upland game
animals and game birds, migratory waterfowl, and Well-drained soils that have a subsoil of sandy
small fur-bearing animals are the main kinds of loam and sandy clay loam; underlain by sandy mate-
wildlife. rial, on outwash plains

3. Warsaw-Lorenzo Association This association is on sandy, rather low, nearly
level or gently sloping outwash plains locally

Well-drained soils that have a subsoil of clay loam; known as Sandy Island. It is in the southwestern
moderately deep over sand and gravel, on outwash part of Waukesha County, south of the village of
plains and river terraces Dousman. The association occupies about 1 percent

of the survey area.

This association is on sandy and gravelly out- The major soils are the Boyer and Oshtemo. Boyer
wash plains and on river terraces where the soils soils make up 70 percent of the association; Oshtemo
are underlain by stratified sand and gravel. Parts soils, 20 percent; and minor soils, 10 percent.
of the association are covered by a thin layer of The Boyer and Oshtemo soils occupy the higher
silt. The largest areas are near the city of Wau- parts of the outwash plain. These soils are
kesha and between the villages of Eagle and North droughty, have low natural fertility, and are sub-
Prairie in the southwestern part of Waukesha County. ject to blowing.
(pl. I). The soils are mainly nearly level or Minor soils in this association are the somewhat
gently sloping, but some areas are sloping and a poorly drained Wasepi and poorly drained Granby.

few areas on terrace escarpments are steep. The These soils are in swales on the lower slopes bor-
association occupies about 3 percent of the survey dering areas of the sandy plains. Shallow organic
area. soils underlain by sand are in the depressions. If

The major soils are the Warsaw and Lorenzo. Of the minor soils are drained, they can be used for
the total acreage, Warsaw soils make up 70 percent; corn grown for silage.
Lorenzo .soils, 20 percent; and minor soils, 10 per- The Boyer and Oshtemo soils are used mainly for
cent. cultivated crops, but dairy farming is the main

The Warsaw soils are nearly level or gently slop- farm enterprise. Some areas are planted to conifers
ing, and the Lorenzo soils are gently sloping or to be sold as Christmas trees and nursery stock.
sloping. In places the Warsaw soils have a mantle The demand for Christmas trees and nursery stock
of silt 10 to 20 inches thick and the Lorenzo soils will likely increase as cities and towns take over
have a mantle of silt 3 to 10 inches thick over more of the farmland.
glacial outwash.

A minor part of this association is occupied by
Rodman and other gravelly, excessively drained 5. Rodman-Casco Association
soils. These gravelly soils are on knolls and ter-
race escarpments where the layer of silt is thin or Excessively drained to well-drained soils that have
absent. Other minor acreages are occupied by soils a subsoil of gravelly sandy loam and clay loam;
on low stream terraces and in depressions where the shallow over gravel and sand, on the Kettle Moraine
water table is high most of the year.

All of the soils except the Rodman are suitable This association is made up mainly of kames,
for cultivated crops. The Warsaw and Lorenzo soils eskers, and kettleholes or potholes. The topography
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is complex (pl. II), and the soils are generally too association; Morley soils, 18 percent; Mequon soils,
steep for crops that require cultivation. The soils 11 percent; and minor soils, 51 percent.
are mainly droughty, medium textured, shallow over The Ozaukee and Morley soils are gently sloping,
gravel and sand, and rather low in fertility. The and they occupy ridges and convex side slopes of
association extends in a general north-south direc- glacial moraines. The Mequon soils, also gently
tion from the Walworth County line through the vil- sloping, are in drainageways or old lake basins.
lages of Eagle, Wales, and Delafield, where it is Minor soils in this association are the Blount,
intersected by the valley of the Bark River. Beyond Markham, and Elliott. The Blount soils occur in
this valley, it extends northward from the edge of drainageways or old lake basins. The Markham and
Pine Lake through the village of North Lake and into Elliott soils are in slight depressions, mostly in
Washington County. In some places the elevations the southern part of the association near the Racine
are the highest of any in Milwaukee and Waukesha County line.
Counties. These high points were formed during the Most of this association is within the corporate
last glacial period, when the Green Bay and Lake limits of villages and cities, and the rest is
Michigan lobes of the continental ice sheet joined being built up rapidly (pl. III). On the few farms
and deposited glacial material. The association remaining, hay, flowers, truck crops, and nursery
occupies about 5 percent of the survey area. stock are grown extensively, and, toa lesser ex-

The major soils are those of the Rodman and Casco tent, corn, soybeans, and winter wheat.
series. The Rodman soils occupy 45 percent of the Most of the association is well suited to farm-
association; the Casco soils, 30 percent; and minor ing, but erosion control is needed on the sloping
soils, 25 percent. soils, and drainage and protection from flooding

The Rodman soils are excessively drained, and are needed for the soils in the low areas. In gen-
they occur on the steepest parts of the kames and eral, the soils are not well suited to use as sites
eskers, where the mantle of silt is very thin or is for disposal of effluènt from septic tanks. If
absent. In most places the RodmaJ. soils are inter- used for foundations or roads, some of the soils
mingled with Casco soils, which are less sloping would require costly preparation.
and are well drained.

A minor part of the association consists of
Chelsea, Boyer, Fox, Lorenzo, and Houghton soils. 7. Montgomery-Martinton-Hebron-Saylesville
The Houghton soils occupy foot slopes and potholes Association.
of steep-sided moraines. All the minor soils, ex-
cept the Houghton, are droughty. Throughout the Poorly drained to well-drained soils that have a
association, the sloping soils are subject to ero- subsoil of clay to clay loam; formed in silty clay
sion and the soils that have a surface layer of or silty clay loam sediments, in old lakebeds
sandy loam are subject to soil blowing.

Most of this association is occupied by native This association consists of nearly level, wet
woodland or has been planted to conifers in recent soils that iie on flats and in depressions and are
years (pl. II). The association is generally well intermingled with better drained soils in slightly
suited to use for recreational purposes and wild- higher areas. Some of the soils are dark colored,
life habitat. The high hills provide places for and others are light colored. They formed mainly
viewing the scenic countryside. Pasch, prairie from sandy, silty, or clayey lacustrine deposits
smokeflower, birdsfoot violet, big bluestem, and that accumulated on the bottoms of temporary lakes
many other plants native to dry prairies are abun- or was deposited by very slowly moving glacial melt
dant. water. The association occupies about 4 percent of

the survey area and is in scattered areas through-
6. Ozaukee-Morley-Mequon Association out the southeastern part.

The major soils are the Montgomery, Martinton,
Well-drained to somewhat poorly drained soils that Hebron, and Saylesville, but the Navan soils are
have a subsoil of silty clay loam and silty clay; also fairly extensive. Montgomery soils occupy 20
formed in thin loess and silty clay loam glacial percent of the association; Martinton soils, 15 per-
till, on moraines cent; Hebron soils, 10 percent; and Saylesville

soils, 10 percent. In addition, Navan soils make
This association is in glaciated uplands where up 10 percent, and other minor soils, 35 percent.

the soils formed in a thin layer of loess and the The Montgomery soils are poorly drained, and they
underlying glacial till. The association extends are in swales and on wet flats. The Martinton
westward from Lake Michigan. It consists of a nar- soils, which are somewhat poorly drained and the
row sand beach and intermittent "clay" bluffs and Saylesvi11e, which are well drained or moderately
of gently sloping to rolling morainic ridges that well drained, are at a slightly higher elevation
roughly parallel the shoreline. The ridges rise. than the Montgomery soils. The Hebron soils, in
progressively higher toward the western edge of the old glacial lake basins and on river benches, are
association. The association occupies about 37 per- well drained or moderately well drained, and the
cent of the survey area. Navan soils are poorly drained.

The major soils are the Ozaukee, Morley, and A minor part of the association is occupied by
Mequon. Ozaukee soils make up 20 percent of the small areas of soils underlain by sandy and gravelly
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outwash, and by areas of soils underlain by silty northeast-southwest direction through the eastern
and clayey lacustrine deposits. Organic soils in and central parts of Waukesha County and in a north-
small depressions occupy other minor acreages. west-southeast direction in the western part of that

Soils of this association that have not been county (pl. III). In most places the soils have
drained and improved are used as permanent pasture formed in a thin mantle of windblown silt and in the
or as wildlife habitat. Many areas have been underlying loam and sandy loam glacial till. This
drained and are used for general farming or to grow till is 5 to 15 feet thick, and it is underlain by
truck crops and specialty crops. In general, the stratified sand and gravel. The association occu-
soil? are not well suited to use as sites for hous- pies àbout 27 percent of the survey area.
ing developments, industrial developments, or roads. 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

8. Kewaunee-Manawa Association percent of the association; Theresa soils, 10 per-
cent; Miami soils, 5 percent; and Pella soils, 10

Well-drained.to somewhat poorly drained soils that percent. In addition, about 35 percent of the asso-
have a subsoil of clay and silty clay; formed in ciation is occupied by poorly drained and somewhat
thin loess and silty clay glacial till, on moraines poorly drained soils in depressions, drainageways,
and in depressed areas, and other low places. .

The Hochheim soils. are s loping to steep. They
This soil association, commonly called the red are.on the convex side slopes of drumlins and on

clay area, occupies glaciated areas between Lake ground moraines, where they have formed:in a mantle
Michigan and the valley of the Milwaukee River in of silt less than 12 inches thick over loam glacial
the northeastern part of Milwaukee County. The soils till. The Theresa soils, which are nearly level or
are mainly gently sloping to rolling, but some of gently sloping, occur throughout the association on
them on the sides of ravines and on lake bluffs the side slopes of ground moraines. They have
bordering Lake Michigan are steep. This soil asso- formed in a layer of silt that is 12 to 20 inches.
ciation occupies about 2 percent of the survey area. thick over till. The Miami soils are sloping to

The major soils are those of the Kewaunee and steep, and they occur on the side slopes of moraines
Manawa series. The Kewaunee soils make up 80 per- and drumlins in the. southern and western parts of
cent of the association; the Manawa soils, 15 per- Waukesha County. The Miami soils lack a mantle of
cent; and minor soils, 5 percent. silt, and they have formed directly in glacial till.

Kewaunee. ,and Manawa soils have formed in a thin The major soils of this association are well
layer of silt and in the underlying reddish-brown drained, and they are well suited to farming. The
or light reddish~brown silty clay glacial till. The nearly level or gently ,sloping soils are well suited
Kewaunee soils are on the convex side slopes of to use for roads and as sites for housing develop-
glacial moraines, and they are well drained or ments and industrial developments, but the steeper
moderately well drained. The Manawa soils are in areas are less well suited to these purposes.
shallow swales or depressions, in nearly level The somewhat poorly drained and poorly drained
areas, and on the side slopes of drainageways, and soils that occupy minor acreages in low areas are
they are somewhat poorly drained. also suitable for farming if they are adequately

Minor soils are the Fox, Casco, and Matherton, drained and.are protected from flooding. Generally,
which are along drainageways that lead to the Mil- however, they have severe limitations to use for
waukee River. In addition, Sandy lake beaches roads or as sites for housing developments or indus-
occupy a narrow strip between the shoreline of Lake trial developments (pl. IV).
Michigan and the base of the bluffs. This soil association is used mainly for dairy

Soils of this association are well suited to farming, but the growing of cash crops is increas-
farming, but practically the entire area has been ing. Areas along the eastern edge of Waukesha
subdivided or is being subdivided for housing and County are also being used for housing developments.
other development. The soils in swales and drain- Because of the wide variety of soils and drainage
ageways are saturated with water during wet seasons, patterns, and the diversified types of farming in
and they are not suitable as sites for disposal of the area, this association provides abundant food
effluent from septic tanks. If used for founda- and water, escape routes, and nesting sites for
tions or roads, some of t~e soils would require songbirds, upland game birds, and small fur-bearing
costly preparation. animals.

10. Pella, moderately shallow variant-Knowles
9. Hochheim-Theresa Association Association

Well-drained soils that have a subsoil of clay loam Poorly drained and well-drained soils that have a
and silty clay loam; formed in thin loess and loam subsoil of silty clay loam or clay loam; moderately
glacial till, on ground moraines shallow over dolomite bedrock

This association consists of nearly level to The largest area of this association is in the
steep soils, mostly on drumlins that extend in a northeastern part of Waukesha County near the
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villages of Sussex and Lannon. Other areas, some Only a small part of this association is used for
too small to be shown on the general soil map, are crops, and the rest is mainly used for permanent
scattered throughout the survey area. The soils pasture or as habitat for wildlife. The moderately
have formed in a thin deposit of loess and in the shallow bedrock underlying the Pella soils makes
unde'rlying glacial till. In most places the ti 11 is drainage difficult. Where bedrock is at a great
underlain at a depth of less than 40 inches by dolo- enough depth so that the soils can be tilled, and
mite bedrock, but bedrock is at a depth of more than where the slabs of dolomite do not interfere with
5 feet in some small areas. Bedrock crops out in tillage, the Knowles soils are fairly well suited to
mány places, and flagstones or slabs of dolomite 'crops. Shallow or rocky spots within cultivated
are scattered on the surface in some areas. The fields are generally not disturbed. Some of these
association occupies about I percent of the survey spots are used for pasture. Others are planted to
area. trees and shrubs that furnish cover and nesting

A major part of the association consists of soils sites for wildlife.
of the Pella series, moderately shallow variant, and Many quarries are located' in this association
of soils of the Knowles series. The Pella soils, (pI. IV). Limestone is removed and is used for
moderately shallow variant, occupy 50 percent of the building stone, as a source of agricultural lime and
total acreage; the Knowles soils, 40 percent; and crushed rock, and for other related uses. .

minor soils, 10 percent. The moderately shallow bedrock limits use of
Soils of the Pella series, moderately shallow these soils for residential developments and indus-

variant, occur on flats and in swales between low trial and commercial establishments whère excavation
glacial ridgetops and convex side slopes that are into the bedrock is necessary. Use of these soils
occupied by Knowles soils. The Pella soils are as sites for disposal of effluent from septic tanks
poorly drained, and the Knowles soils are well .

can contaminate the ground water because the èfflu-
drained. ent can seep through cracks in the fissured bedrock.

DESCRIPTIONS OF THE SOILS

This section describes the soil series and map- Following the name of each mapping unit, there is
ping units of Milwaukee and Waukesha Counties in a symbol in parentheses. This symbol identifies' the
alphabetical order. The procedure is first to de- mapping unit on the detailed soil map. Listed at
scribe the soil series, and then the mapping units the end of each description of a mapping unit are
in that series. Thus, to get full information on the capability unit, woodland group, wildlife group;
any mapping unit, it.is necessary to read the de- recreation group, and shrub and vine group in which
scription of that unit and also the description of the mapping unit has been placed. The page on which
the soil series to which it belongs. each group is described can be foundby referring to

Each series contains a short nontechnical de- the "Guide to Mapping Units" at the back of this
scription of a typical soil profile and a much more survey. Many terms in the soil descriptions and in
detailed description of the same profile that scien- other parts of the survey are defined in the Glos-
tists,engineers,and otherscan use in makinghigh- sary. The acreage and proportionate extent of the
ly technical interpretations. This profile is con- mapping units are shown in table 1. The location of
sidered typical for all the soils of the series. If the soils in Milwaukee and Waukesha Counties are
a profilefor a givenmappingunit'differsfromthis shownon the detailed map at the back of this sur-
typical profile, the differences are stated in the vey.
description of the mappingunit,unlessthe differ-
ences are apparent in the name of the mapping unit.
The included soils named in the descriptions of the Adrian Series
mappingunits do not necessarily occur in all areas
of the mapping unit, but they do occur in some The Adrian series consists of very poorly drained
areas. soilsthathave formedin depositsof organic mate-

As mentioned in the section "How This Survey Was rial over sand. These soils occupy fairly large
Made," not all mapping units are members of a soi I areas of irregular shape in old glacial lakebeds and
series. Alluvial land, for example, does not belong river basins. The native vegetation was mainly
to a soilseries, but, nevertheless, it is listed in reeds and sedges.

.

alphabetical order along with the soil series. In a typicalprofile,the surfacelayeris black
In describing the typical profile, the colorof muck that is neutralin reactionand is about9

each horizon is described in words, such as yellow- inches thick. Immediately beneath the surface layer
ish brown,but it can alsobe indicatedby symbols is a layerof darkolive-gray,disintegratedmucky
for the hue, value, and chroma, such as 10YR 5/4. peat about 12 inches thick. This mucky peat is
These symbols, called Munsell color notations (~, underlain by a layer, about 3 inches thick, of black
are used by soil scientists to evaluate the color of muck that breaks down readily when rubbed between
the soil precisely. For the profiles described, the the fingers. Next is a layer of very dark gray muck
names of the colorsand the colorsymbolsare for a that has a largecontentof sand. The substratum is
moist soil unlessstatedotherwise. at a depthof about27 inchesand is grayish-brown
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TABLE 1.--APPROXlMATE ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

Milwaukee Waukesha
County !I County Total survey area

Mapping unit
Acres Percent Acres Percent Acres Percent

... .

Adrianmuck 20 (2/) 3,680 1.0 3,700 0.8
Alluvial 1and 150 0~1 260 .1 410 .1
Ashkum silty clay loam, 0 to 3 percent

slopes 4,012 4.2 5,266 1.5 9,278 2.1
Azta1an 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 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 percentslopes 39 (2/) 490 .1 529 .1
Casco sandy loam, 6 to 12 percent slopes, -
eroded 10 (2/) 519 .1 529 .1

Casco sandy loam, 12 to 20 percent slopes, -
eroded 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, -

severe1yeroded 277 .1 277 .1
Casco-Rodman complex, 6 to 12 percent

slopes, eroded 413 .1 413 .1
Casco-Rodman complex, 12 to 20 percent
slopes 5,293 1.5 5,293 1.2

Casco-Rodman complex, 20 to 30 percent
slopes 16 (2/) 9,168 2.6 9,184 2.0

Casco-Rodman complex, 30 to 45 percent -
slopes 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 387 .1 387 .1
Clayey 1and 6,960 7.5 1,323 .4 8,283 1.8
Colwood silt loam 248 .3 1,708 .5 1,956 .4
Dodge silt loam, 0 to 2 percent slopes 394 .1 394 .1
Dodge silt loam, 2 to 6 percent slopes 729 .2 729 .2
Drummersilt loam,gravellysubstratum 805 .9 1,230 .3 2,035 .5
Elliottsilt loam,1 to 3 percentslopes 615 .7 775 .2 1,390 .3
Fabius loam, 1 to 3 percent slopes 317 .1 317 .1
Fox sandy loam, 0 to 2 percent slopes 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 15 (2/) 983 .3 998 .2
Fox sandy loam, loamy substratum, 2 to 6 -
percent slopes 25 (2/) 191 .1 216 (2/)

Fox loam, 0 to 2 percent slopes 304 ~3 3,780 1.1 4,084 ~9
Fox loam,2 to 6 percentslopes 448 .5 6,503 1.8 6,951 1.5
Fox loam, 6 to 12 percent slopes, eroded 132 .1 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,
eroded 24 (2/) 4,613 1.3 4,637 1.0

Fox silt loam, loamy substratum, 2 to 6 -
percent slopes 189 .2 107 (2/) 296 .1

Gilford loam 575 ~2 575 .1

See footnotes at end of table

8



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

Milwaukee Waukesha
County1/ County Total surveyarea

Mapping unit

Acres Percent Acres Percent Acres Percent

Granby fine sandy loam 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 ~l 834 ~2
Griswold silt loam, 2 to 6 percent slopes 659 .2 659 .1
Griswold silt loam, 6 to 12 percent slopes,
eroded 299 .1 299 .1

Griswold silt loam, mottled subsoil
variant, 2 to 6 percent slopes 563 .1 563 .1

Hebron loam, 0 to 2 percent slopes 135 .1 343 .1 478 .1
Hebron loam, 2 to 6 percent slopes-n nn 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 2~5 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 120 .1 17,892 5.0 18,012 4.1
Hochheim loam, 12 to 20 percent slopes,
eroded 8,249 2.3 8,249 1.8

Hochheim loam, 20 to 30 percent slopes,
eroded 2,017 .6 2,017 .4

Hochheim soils, 6 to 12 percent slopes,
severelyeroded 312 .1 312 .1

Hochheim soils, 12 to 20 percent slopes,
severelyeroded 1,101 .3 1,101 .2

Hochheim soils, 20 to 30 percent slopes,
severelyeroded 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
Kanesilt loam,1 to 3 percentslopes 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 7,206 1.6
Kewaunee silt loam, 6 to 12 percent slopes,
eroded 296 .3 296 .1

Knowles silt loam, 0 to 2 percent slopes---n 46 (2/) 517 .1 563 .1
Knowles silt loam, 2 to 6 percent slopes~ 90 ~l 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 loam 368 ~4 116 (2/) 484 .1
Loamy land 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 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
Marsh 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, 0 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 3,217 .9 3,217 .7
Miami sandy loam, sandy loam substratum, 6 to

12 percent slopes, eroded 2,123 .6 2,123 .5

See footnotes at end of table
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TABLE l.--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 2,473 0.7 2,473 0.5

Miami loam, sandy loam substratum, 6 to 12
percent slopes, eroded 561 .1 561 .1

Miami loam, sandy loam substratum, 12 to 20
percent slopes, eroded 1,695 .5 1,695 .4

Miami loam, sandy loam substratum, 20 to 30
percent slopes 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 8,189 8.8 1,970 .6 10,159 2.3
Morley silt loam, 6 to 12 percent slopes,

eroded 1,973 2.1 1,474 .4 3,447 .8
Morley silt loam, 12 to 20 percent slopes,
eroded-u-uuuu__u u_-_u 334 .3 316 .1 . 650 .1

Mundelein silt loam, 1 to 3 percent slopesu- 855 .9 1,154 .3 2,009 .4
Muskego muck 29 (2/) 159 .1 188 (2/)
Mussey loam ~ 2 (2/) 772 .2 774 ~2
Navan silt loam 626 ~7 1,973 .6 2,599 .6
Ogden muck ~ 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 5,329 5.7 6,907 1.9 12,236 2.7
Ozaukee silt loam, 6 to 12 percent slopes,

eroded 2,071 2.2 4,196 1.2 6,267 1.4
Ozaukee silt loam, 12 to 20 percent slopes,

eroded 692 .7 387 .1 1,079 .2
Palms muck 50 .1 3,887 1.1 3,937 .9
Pella silt loam 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 slopesuu 40 (2/) 1,611 .5 1,651 .4
Ritchey silt loam, 1 to 6 percent slopes 70 ~l 873 .2 943 .2
Ritchey silt loam, 6 to 12 percent slopes,
eroded 15 (2/) 262 .1 277 .1

Ritchey silt loam, 12 to 30 percent slopes--- --~-- 190 .1 190 (2/)
Ritchey silt loam, mottled subsoil variant,

-
1 to 3 percent slopes 50 .1 995 .3 1,045 .2

Rollin muck, deep 348 .1 348 .1
Rollin muck, shallow 306 .1 306 .1
Rough broken land----------_u ---u -_u _u --- 550 .6 -

_u - ---u 550 .1

St. Charlessandy loam,gravellysubstratum,
.

1 to 3 percent slopes 467 .1 467 .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 slopes 3 (2/) 3,999 1.1 4,002 .9

St. Charles silt loam, gravelly substratum, -
2 to 6 percent slopes 25 (2/) 888 .2 913 .2

Sandy and gravelly land 78 ~l 705 .2 783 .2
Sandy lake beaches 98 .1 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.--APPROXlMATEACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued

Milwaukee Waukesha
County !I County Total survey area

Mappingunit .
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 171 .2 259 .1 430 .1

Saylesville silt loam, 6 to 12 percent
slopes eroded 45 (2/) 305 .1 350 .1

Sebewa silt loam ~ 996 l~l 7,180 2.0 8,176 1.8
Theresa silt loam, 0 to 2 percent slopes 1,681 .5 1,681 .4
Theresa silt loam, 2 to 6 percent slopes 11,097 3.2 11,097 2.6
Theresa silt loam, 2 to 6 percent slopes,

eroded 3,385 1.0 3,385 .8
Theresa silt loam, 6 to 12 percent slopes,
eroded 930 .3 930 .2

Virgil silt loam, gravelly substratum, 0 to
3 percent slopes 25 (~) 483 .1 508 .1

Wallkill silt loam 144 .1 815 .2 959 .2
Warsaw sandy loam, 2 to 6 percent slopes 435 .1 435 .1 .
Warsaw loam, 0 to 2 percent slopes 20 (2/) 7,104 2.0 7,124 1.6
Warsaw loam, 2 to 6 percent slopes --~-- 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 2,514 .7 2,514 ~5
Wasepi sandy loam, 1 to 3 percent slopes 10 (2/) 705 .2 715 .1
Wet alluvial land 1,100 1~2 1,405 .4 2,505 .5

Total 94,610 100.0 355,840 100.0 450,450 100.0

1/ 2/
SUrvey does not include area within Milwaukee -Less than 0.05 percent.

ci ty limits.
.

and gray medium to coarse sand. Except for the sur- coarse, subangular blocky structure; very
face layer, the layers above the substratum are friable; slightly acid; clear, wavy boundary.
slightly acid. The substratum is moderately alka- IICl--27 to 42 inches, grayish-brown (lOYR 5/2) me-
line and is slightly calcareous. dium sand; single grain; loose; moderately

The Adrian soils have moderately rapid permeabil- alkaline; gradual, wavy boundary.
ity and high available water capacity. Ground water IIC2--42 to 62 inches, gray (5Y 5/1) coarse sand;
is at or neaD the surface throughout most of the single grain; loose; slightly calcareous.
year. Natural fertility is low.

Typical profile of Adrian muck (0 to 2 percent,
"slo es) (NWI/4NEI/4 sec. 8 T..6 N. R. 17 E.): Th1~knessof the orgamc matenal rangesfr~m 12p

" to 40 1nches. In some places all of the organ1c

1 0 t 9
'

h bl k (N 2/0) k. k
. material is muck, and in others it is peat. The

-- 0 1nc es, ac muc, wea, coarse, ,

' 1 ' 11
'
I h 11

'b 1 bl k t t b k'
.t k

organ1c mater1a conta1ns sma sna1 s e s 1nsu angu ar oc y s ruc ure rea 1ng 0 wea , ,

"

. ,

f' 1 t t f ' bl t 1
places. It 1S generally shghtlyand or neutral 1n1ne,granuar s rucure; r1a e;neura ;
reaction.

.

abrupt, smooth boundary.
h d' 'h f d' h' d '2--9 to 21 inches dark olive-gray(5Y3/2) disin- TeA, nan so~ls ave orme ma t 1~ner .epos1t,

. ..
" of organ1c matenal than the Houghton s01ls. Theytegrated mucky peat conta1n1ng some rema1ns

1 k h d ' h
"

1
,

hf d d f b k th' k ac t e se 1mentary peat t at 1S typ1ca 1n t e0 .se ges, grasses, an or s; wea, 1C,
f h k f

'
U I

'
k h P 11 t t t . f ' bl

'
I

' ht1 ' d
'

lower part 0 .teMus e.gopro 1le. n 1 e tea mspay s ruc ure, r1a e, s 19 y aC1 ,
d d

'
h d

' " d
'

bb t th b. d an Og en s01ls, teA r1an s01ls are un erla1n ya rup , smoo oun ary.
d3--21 to 24 inches, black (lOYR 2/1) muck.that con- san.

tains some remains of sedges, grasses, and
forbs and breaks down easily when rubbed be- Adrian muck (0 to 2 percent slopes) (Ac).--This
tween the fingers; massive; friable; slightly is the only soil of the Adrian series mapped in the
acid; abrupt, wavy boundary. survey area. It is subject to subsidence and soil

4--24 to 27 inches, very dark gray (lOYR 3/1) muck blowing where drainage has been installed and culti-
that has a high content of sand; weak, vated crops are grown.
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Included with this soil in mapping were small substratum is gray, strongly calcareous silty clay
areas of Palms muck and of Houghton muck, 0 to 2 loam glacial till that contains many mottles and a
percent slopes. few pebbles and fragments of shale.

Wetness is the major limitation to use of this The Ashkum soils have moderately slow permeabil-
Adrian soil for crops, and removing the excess wa- ity and high available water capacity. Natural fer-
ter by installing tile drains is difficult in some tility is high. Ground water is at or near the sur-
places. Only a small part of the acreage has been face throughout most of the year.
cultivated, and this acreage is mainly in corn, veg- Typical profile of Ashkum silty clay loam, 0 to 3
etables, and sod. This soil is suitable for crops, percent slopes (SWl/4 SEl/4 sec. 36, T. 5 N., R.
however, if it is drained, if soil blowing and sub- 20 E.):
sidence are controlled, and if fertility is main-
tained. (Capability unit IVw-7; woodland group 10; Ap--O to 8 inches, black (lOYR 2/1) silty clay loam;
wildlife group 6; recreation group 9; shrub and vine weak, fine, granular structure; friable; neu-
group 3) tral; abrupt, smooth boundary.

Al--8 to 11 inches, black (lOYR 2/1) silty clay
loam; weak, fine, subangular blocky struc-

Alluvial Land ture; friable; neutral; clear, wavy boundary.
Blg--ll to 16 inches, dark-gray (5Y 4/1) silty clay;

Alluvial land (0 to 2 percent slopes) (Am) con- common, medium, distinct, olive (5Y 5/3) mot-
sists of a mixture of light-colored and dark-colored tIes; weak, coarse, prismatic structure
sediment deposited by streams. It is on flood parting to moderate, fine, angular blocky
plains and on the bottoms of narrow valleys through- structure; firm; neutral; gradual, wavy
the survey area, but is mainly along the major boundary.
streams and their larger tributaries. Alluvial land B2tg--16 to 23 inches, dark-gray (5Y 4/1) silty
occurs with Lawson, Pistakee, and Sawmill soils, but clay; common, coarse, prominent, olive (5Y
it is deeper than those soils and is more variable 5/6) mottles; moderate, coarse, prismatic
in texture. structure parting to strong, fine, angular

Because the soil material was deposited as the blocky structure; thick, continuous clay
result of flooding, it mostly is layered, and it is films; very firm; few pebbles of dolomite and
variable in texture. The material ranges from silt fragments of shale; mildly alkaline; gradual,
loam to sandy loam in texture, but it is generally wavy boundary.
loam. In some places sand or gravel is on the sur- B3g--23 to 29 inches, gray {5Y 5/1) heavy silty clay
face or is in thin layers beneath the surface. loam; common, coarse, prominent, olive (5Y
Drainage is generally good or moderately good, but 5/6) and light olive-brown (2.5Y 5/6) mot-
it is somewhat poor in some small depressional tIes; weak, coarse, prismatic structure part-
areas. Permeability and the available water capac- ing to moderate, medium, angular blocky
ity are both moderate. structure; very firm; few pebbles of dolo-

Alluvial land that is protected from flooding is mite; strongly calcareous; gradual, wavy
suited to corn, small grains, grasses, and legumes. boundary.
Where flooding is frequent or cannot be controlled, C--29 to 64 inches, gray (5Y 5/1) silty clay loam;
the areas are suitable for forage, trees, or use for many, coarse, prominent, yellowish-brown
wildlife habitat. (Capability unit IIIw-12; wood- (lOYR 5/6) mottles; weak, coarse, prismatic
land group 1; wildlife group 7; recreation group 6; structure to massive; firm; segregations of
shrub and vine group 3) free lime; few pebbles of dolomite and frag-

ments of shale; strongly calcareous.

Ashkum Series The A horizon is black (lOYR 2/1) to very dark
gray (lOYR 3/1), and it ranges from 10 to 15 inches

In the Ashkum series are poorly drained, silty in thickness. The B horizon is commonly silty clay
soils underlain by calcareous silty clay loam gla- and silty clay loam, and the C horizon is generally
cial till in drainageways and depressions. These silty clay loam. In many places pebbles of dolomite
soils are on ground moraines in Milwaukee County and small fragments of shale are common throughout
and the eastern part of Waukesha County. The native the Band C horizons. Thickness of the solum and
vegetation was a deciduous forest consisting mainly depth to free carbonates is 22 to 36 inches.
of elm. The Ashkumsoilsoccurwith well drainedor mod-

In a typical profile, the surface layer is black erately well drained Morley and Ozaukee soils and
silty clay loam that is neutral in reaction and is with somewhat poorly drained Blount and Mequon
about 11 inches thick. The subsoil is about 18 soils. They contain more sand and fine gravel than
inches thick. The upper part of the subsoil is the Montgomery soils, and unlike the Montgomery
dark-gray silty clay that contains distinct mottles soils, they have formed in glacial till. The Ashkum
and is neutral and mildly alkaline in reaction. The soils lack the moderately coarse textured material
lower part is gray, strongly calcareous silty clay in the upper part of their profile that is typical
loam that contains mottles and a few pebbles. The in the Navan soils.
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Ashkumsiltyclay loam,0 to 3 percentslopes lightolivebrown (2.5Y 5/4),distinctmot-
(AsA).--This is the only soil of the Ashkum series tIes of light grayish brown (lOYR 6/2), and
mapped in the survey area. It is on the bottoms of prominent mottles of yellowish brown (lOYR
drainageways and in depressions. Runoff is slow, 5/8); moderate, medium, subangular blocky
and flooding and ponding are hazards in spring and structure; friable; thin, patchy clay films;
during periods of heavy rainfall, Erosion is not a mildly alkaline; gradual, wavy boundary,
hazard or is only a slight hazard. IIB22t--27 to 35 inches, light brownish-gray (lOYR

Included with this soil in mapping were small 6/2) silty clay loam; many, medium, distinct
areas where the slopes are steeper than 3 percent, mottles of light olive brown (2.5Y 5/4) and
Also included were small areas of Blount silt loam, prominent mottles of yellowish brown (lOYR
Mequon silt loam, and Montgomery silty clay loam. 5/8); moderate, medium, subangular blocky

Where this Ashkum soil is adequately drained, it structure; continuous clay films on ped
is suited to the crops commonly grown in the survey faces; firm; slightly calcareous; gradual,
area. (Capability unit IIw-l; woodland group 7; wavy boundary.
wildlife group 5; recreation group 7; shrub and vine IIC--35 to 60 inches, light brownish-gray (lOYR 6/2)
group 3) silty clay loam; many, medium, prominent,

yellowish-brown (lOYR 5/8) mottles; massive;

light-gray (lOYR 7/2), soft, segregated lime

Aztalan Series
coatings on ped faèes; firm; calcareous.

The Aztalan series consists of somewhat poorly Th A h ' ' bl k (lOYR 2/1) d k0, , e orlzon IS ac to very ar
draIned solIs that are nearly level or gently slop- b (lOYR 2/2) d ' t f 10 t 12 ' h
"

rown an 1 ranges rom 0 Inc es
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The mIddle part IS yellowIsh-brown, mlldly alkal1ne 1 th IIC h ' ' 1 ' d ' I 1

'

, paces e orlZon IS amInate Sl ty c ay to
loam that contaIns many mottles. The lower part 1S ,

'"

,

I' ht b ' h I' htl 1 ' It 1 sIlty clay loam, and thIS horIzon contaIns thIn
Ig rownls -gray, s Ig y ca careous Sl y C ay

f ' I d f' d ' 1
'

, seams 0 Sl t an Ine san In paces.
loam that contaIns many mottles, The substratum IS Th A 1 'I ' h 1 d ' d N
"

, e zta an SOlS occur WIt poor y ralne avan
lIght brownIsh-gray, calcareous sIlty clay loam that
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slo es (NEl/4 SEl/4 sec. 30 T, 5 N. R. 19 E.):
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" the one descrIbed as representatIve of the Aztalan
series. Runoff is slow, and erosion is only a

Ap--O to 7 inches, black (lOYR 2/1) loam; moderate, slight hazard or is not a hazard. Ponded water is
medium, granular structure; friable; mildly a hazard to crops in spring and during periods of
alkaline; abrupt, smooth boundary. heavy rainfall.

Al--7 to 11 inches, black (lOYR 2/1) loam; weak, Included with this soil in mapping were small
coarse, subangular blocky structure parting areas of a Navan soil having a loam surface layer,
to moderate, medium, granular structure; fri- and fairly large areas of a Fabius loam that is un-
able; mildly alkaline; clear, wavy boundary, derlain by clay, Also included were places in which

Bl--ll to 17 inches, very dark grayish-brown (lOYR the surface layer is silt loam or sandy loam, and
3/2) heavy loam; few, fine, faint, grayish- some areas where the surface layer is lighter col-
brown (lOYR 5/2) and distinct, yellowish- ored than typical for Aztalan soils.
brown (lOYR 5/4) mottles; weak, medium, sub- Where drainage is adequate, this Aztalan soil is
angular blocky structure; friable; mildly suited to the crops commonly grown in the survey
alkaline; gradual, wavy boundary, area. It is intensively used for crops. (Capabil-

B2lt--17 to 27 inches, yellowish-brown (lOYR 5/4) ity unit IIw-2; woodland group 12; wildlife group 5;
heavy loam; many, medium, faint, mottles of recreation group 6; shrub and vine group 3)
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Aztalan loam, 2 to 6 percent slopes (AzB).--This Bl--8 to 11 inches, dark-brown (lOYR 4/3) silty
soil is on concave slopes in drainageways and along clay loam; common,fine, distinct, grayish-
the edges of broad depressions occupied by poorly brown (lOYR 5/2) and yellowish-brown
drained soils. It receives runoff from higher (lOYR 5/8) mottles; moderate, medium, sub-
areas, ,andit is rather wet. Runoff is slow to me- angular blocky structure; firm; medium acid;
dium, and erosion is a slight hazard. clear, wavy boundary.

'Included with this soil in mapping were small IIB2lt--ll to 19 inches, dark-brown (lOYR 4/3) silty
areas of a nearly level Aztalan loam, and fairly clay; common, fine, faint, grayish-brown
largeareasin which the surfacelayeris ,siltloam (lOYR5/2) and distinct,yellowish-brown
or sandy loam. Also included were small areas of a (lOYR 5/6) mottles; weak, medium, prismatic
Navan loam and a Fabius loam that are underlain by structure parting to moderate,medium,
clay. subangular blocky structure; thick, con-

This Aztalan soil is suited to the crops commonly tinuous clay films; firm; few pebbles of dolo-
grown in the survey area, and it is farmed inten- mite; strongly acid; grqdual, wavy boundary.
sively in many places. Wetness is the major limita- IIB22t--19 to 28 inches, dark-brown (lOYR 4/3)
tion to use for crops. Well-maintained grassed silty clay; common, medium, faint, grayish-
waterways help to control erosion in the intensively brown (lOYR 5/2) and distinct, yellowish-
cultivated areas, especially in the more sloping brown (lOYR 5/6) mottles; weak, medium,
places. (Capability unit IIw-2; woodland group 12; prismatic structure breaking to strong,
wildlife group 5; recreation group 6; shrub and vine medium, subangular blocky structure; thick,
group 3) continuous clay films; firm; very dark

grayish-brown (lOYR 3/2) stains of organic
matter; few pebbles of dolomite and fragments

Blount Series of shale; slightly acid; gradual, wavy
boundary.

Somewhat poorly drained, nearly level soils are" IIB3--28 to 34 inches, dark-brown (lOYR 4/3) silty
in the Blount series. These soils have formed in a clay loam; many, medium, distinct, light.
thin layer of silt and in calcareous silty clay loam brownish-gray (lOYR 6/2) and yellowish-brown
glacial till.' They occur in drainageways and in (lOYR 5/6 and 5/8) mottles; weak, medium,
slight depressions in the southern part of Milwaukee prismatic structure breaking to weak, medium,
County aridin the southeastern part of Waukeshasubangular blocky structure; firm; small
County. The native vegetation was a deciduous for- patches of segregated free lime;slightlý
est consisting mainly of oak, hickory, and elm. calcareous; gradual, wavy boundary.

In a typicalprofile,the surfacelayeris very IIC-~34 to 60 inches,brown (lOYR5/3) siltyclay
dark grayish-brown silt loam that is about 3 inches loam;:màny, medium, faint, light brownish-
thick and is neutral in reaction. The subsurface gray (lOYR 6/2) and prominent, yellowish-
layer is about 5 inches thick and is brown silt loam brown (lOYR 5/6 and 5/8) mottles; massive;
that contains a few mottles and is slightly acid. firm; few pebbles of dolomite; highly cal-
The subsoil is about 26 inches thick. ,The upper careous. '
part of the subsoil is dark-brown silty clay loam
that contains fine mottles and is medium acid. The In areas that have not been disturbed, the Al
middle part of the subsoil is dark-brown silty clay horizon is very dark brown (lOYR 2/2) to very dark
that contains mottles and is strongly acid and grayish brown (lOYR 3/2)'and ranges from 3 to 5
slightly acid. The lower part is dark-brown silty inches in thickness. The A2 horizon ranges from
clay loam that contains many mottles and is slightly 4 to 6 inches in thickness. Most of the solum
calcareous. The substratum is brown, firm silty has formed in glacial till. The layer of silt is
clay loam glacial till that contains many mottles 10 to 14 inches thick in most places, but it is
and is highly calcareous. only 4 to 5 inches thick in some areas. The IIC

Blount soils have moderately slow permeability horizon is generally silty clay loam, but it con-
and high available water capacity. Ground water is tains pockets or lenses of silt and loam in places.
less than 3 feet below the surface in wet periods. Reaction of the solum is medium acid or strongly
Natural fertility is moderate. acid in areas that have not been disturbed, but

Typical profile of Blount silt loam, 1 to 3 per~ the reaction ranges to mildly alkaline in areas that
cent slopes (NEI/4 SWI/4 sec. 12, T. 5 N., R. 21 have been intensively limed and cultivated.
E.): The Blount soils occur with well drained and

modèrat,lY well drained Morley soils and with poorly
Ap--O to 3 inches, very dark grayish-brown (lOYR drained Ashkum soils. They have a browner hue than

3/2) silt loam; moderate, medium, granular the Mequon soils, and they have a thinner, lighter
structure; friable; neutral; clear, wavy colored A horizon than the .Martintonsoils.
boundary. .

A2--3 to 8 inches, brown (lOYR 5/3) silt loam; few; Blount silt loam, 1 to 3 percent slopes (BlA).--
fine, distinct, yellowish-brown (lOYR 5/6) This is the only soi1 of the Blount series mapped
mottles; moderate, medium, platy structure; in the survey area. It occupies concave slopes in
friable; slightly acid; clear, wavy boundary. small drainageways and slight depressions. Runoff
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is slow, and ponding is a hazard to crops in spring In areas tþat have not been cultivated, the Al

and during periods of heavy rainfall. Erosion is horizon is dark grayish brown (lOYR 4/2) to very
not a hazard or is only a slight hazard. dark grayish brown (lOYR 3/2) and ranges from 2

Included with this soil in mapping were small to 4 inches in thickness. In places the texture of
areas in which slopes are steeper than 3 percent. the A horizon is sandy loam. The texture of the
Also included were small areas of Ashkum silty clay B2t horizon ranges from sandy loam to sandy clay
loam and of Martinton silt loam. loam. Where the B2t horizon is sandy clay loam,

Where this Blount soil is adequately drained, it that horizon is less than 10 inches thick. The
is suited to all the crops commonly grown in the solum ranges from 24 to 42 inches in thickness, but
survey area. It is intensively used for crops. it is commonly 30 to 38 inches thick. In areas that
(Capability unit IIw-2; woodland group 7; wildlife have not been cultivated, the solum is medium acid
group 5; recreation group 6; shrub and vine group 3) or slightly acid.

The Boyer soils occur with somewhat poorly drain-
ed Wasepi soils. They have a thinner solum than

B S'
the Oshtemo soils and a thicker solum than the Casco

oyer erles soils. The Boyer soils are coarser textured and
have thinner horizons in which clay has accumulated

The Boyer series consists of well-drained, loamy than the Fox soils.
sand and sandy loam soils over sandy glacial outwash.
These soils are on outwash plains in the south- Boyer loamy sand, 1 to 6 percent slopes (BmB).--
western part of Waukesha County. The areas have an This soil has the profile described as representa-
irregular shape, and some of them are rather large. tive of the Boyer series. It is droughty and is
The native vegetation was a deciduous forest con- moderately susceptible to soil blowing. Runoff is

sisting mainly of oak and hickory. very slow. Erosion is not a hazard or is only a
In a typical profile, the surface layer is brown slight hazard.

loamy sand that is about 8 inches thick and is neu- Included with this soil in-mapping were small
tral in reaction. The subsurface layer is about 7 areas of Oshtemo loamy sand, 1 to 6 percent slopes,
inches thick, and it is also brown loamy sand that and Boyer sandy loam, 1 to 6 percent slopes. Also
is neutral in reaction. The subsoil is about 23 included were a few fairly large areas of a moder-
inches thick. The upper part of the subsoil is ately well drained soil that has mottling in the
brown to strong-brown sandy loam that is neutral in lower part of the subsoil.
reaction. The middle part of the subsoil is dark- This Boyer soil is used mostly for the crops
brown sandy clay loam that is medium acid. The commonly grown in the area, but a considerable
lower part is brownish-yellow, loose, slightly cal- acreage is in pasture or trees. (Capability unit
careous sand. Very pale brown, loose, slightly cal- IIIs-4; woodland group 4; wildlife group 1; recrea-
careous sand makes up the substratum. tion group 4; shrub and vine group 2)

The Boyer soils have moderately rapid permeabili-
ty and low available water capacity. They are sub- Boyer loamy sand, 6 to 12 percent slopes, eroded
ject to soil blowing when the surface is bare and is (BmC2).--This soil is droughty and is subject to
exposed to wind. Natural fertility is low. blowing. It has lost part of the original surface

Typical profile of Boyer loamy sand, 1 to 6 per- layer through erosion, and the present surface

cent slopes (NEI/4 SWI/4 sec. 18, T. 6 N., R. 17 layer contains some material from the subsoil. Fur-
E.): ther erosion is a moderate hazard.

Included with this soil in mapping were small

Ap--O to 8 inches, brown (lOYR 4/3) loamy sand; areas in which the surface layer is sandy loam, and
weak, fine, granular structure breaking to other areas where little or no erosion has taken
single grain; very friable; neutral; abrupt, place.

.
.

smooth boundary. Formerly, most areas of this Boyer soil were used

A2--8 to IS inches, brown (7.5YR 5/4) loamy sand; for crops. Now, much of the acreage is in pasture
weak, medium, subangular blocky structure; or trees. (Capabilityunit IIIe-7; woodland group
very friable; neutral; gradual, wavy boundary. 4; wildlife group 1; recreation group 4; shrub and

Bl--15 to 30 inches, brown (7.5YR 5/4) to strong- vine group 2)
.

brown (7.5YR 5/6) sandy loam; weak, medium,
subangular blocky structure; very friable; Boyer sandy loam, 1 to 6 percent slopes (BnB).--
neutral; clear, wavy boundary. This soil is droughty, and it is slightly suscepti-

B2t--30 to 36 inches, dark-brown.(7. 5YR 4/4) sandy ble to soil blowing. Runoff is slow, llndlittle or
clay loam; moderate, medium, subangular blocky no erosion has taken place. .

structure; thin, discontinuous clay films; Included with this soil in mapping were small
friable; medium acid; clear, wavy boundary. areas of Oshtemo sandy loam, 1 to 6 percent slopes;

B3--36 to 38 inèhes, brownish-yellow (lOYR 6/6) Boyer loamy' sand, 1 to 6 percent slopes; and Fox
sand; single grain; loose; slightly calcare9us; sandy loam, 0 to 2 percent slopes. Also included
clear, wavy boundary. were a few fairly large areas in which the surface

C--38 to 64 inches, very pale brown (lOYR 7/4) sand; layer is darker colored than typical for the Boyer
single grain; loose; slightly calcareous. soils.
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This Boyer soil is used mainly for the crops com- The A horizon is black (IOYR 2/1) to very dark
monly grown in the survey area. Part of the acreage brown (IOYR 2/2), and it ranges from 10 to 15
is in pasture or trees. (Capability unit IIls-4; inches in thickness. The mantle of silt is 10 to
woodland group 3; wildlife group I; recreation group 20 inches thick. That part of the B horizon that
2; shrub and vine group 2) formed in silt is generally silt loam or silty

clay loam. The part that formed in loam till is

B k t S . generally loam. The IIC horizon is typically light
roo s on erles

1 d
. . .

bbl toam, an ln places lt contalns many co es ones
The Brookston series consists of poorly drained and pebbles of dolomite. The solum is commonly 24

soils in depressions and in broad drainageways in to 36 inches thick, and it ranges from mildly alka-
morainic areas. These soils are made up of a thin line to slightly acid in reaction. The Brookston
layer of silt loam over calcareous loam glacial till. soils in this survey area have a thinner solum,
The native vegetation was a deciduous forest con- are shallower over free carbonates, and have
sisting mainly of elm and basswood. slightly coarser textured B horizons than is typical

In a typical profile, the surface layer is black for the Brookston series.
silt loam that is about II inches thick and is neu- The Brookston soils occur with well-drained
tral in reaction. The subsoil is about 18 inches Theresa and Hochheim soils. They have formed in
thick. The upper part of the subsoil is olive-gray coarser textured glacial till than the Ashkum soils,
heavy silt loam that contains streaks of very dark and they lack the substratum of stratified sand
grayish brown and is neutral in reaction. The mid- and gravel that is typical in the profile of the
dIe part of the subsoil is grayish-brown heavy loam Sebewa soils.
that is slightly calcareous and contains mottles and
a few pebbles. The lower part is brown loam that is Brookston silt loam, 0 to 3 percent slopes
strongly calcareous and contains mottles and many (BsA) .--This soil is on the bottoms of broad drain-
pebbles. The substratum is grayish-brown and ageways and in depressions. It is the only soil
yellowish-brown gravelly loam that is very friable of the Brookston series mapped in the survey area.
and is strongly calcareous. Runoff is slow, and ponding is a hazard in spring

The Brookston soils are moderately permeable and and during periods of heavy rainfall. Erosion is
have high available water capacity. Ground water not a hazard or is only a slight hazard.
is at or near the surface most of the year. Natural Included with this soil in mapping were sloping
fertility is high. areas in which erosion is a hazard. Also included

Typical profile of Brookston silt loam, 0 to 3 were small areas where stones and boulders are on
percent slopes (SWI/4 SWI/4 sec. 17, T. 7 N., the surface, and other small areas of Pella silt
R. 20 E.): loam, Lamartine silt loam, and Sebewa silt loam.

Where this Brookston soil is adequately drained,
Ap--O to 8 inches, black (IOYR 2/1) silt loam; weak, it is suited to the crops commonly grown in the

fine, subangular blocky structure parting to survey area. Most of the acreage is in pasture.
moderate, medium, granular structure; friable; (Capability unit Ilw-l; woodland group 7; wildlife
neutral; abrupt, smooth boundary. group 5; recreation group 7; shrub and vine group

AI--8 to II inches, black (IOYR 2/1) silt loam; 3)
weak, fine, subangular blocky structure; fri-
able; neutral; clear, wavy boundary.

Blg--ll to IS inches, olive-gray (5Y 4/2) heavy silt
C S'loam; moderate, medium, subangular blocky asco erles

structure; friable; contains streaks of very
dark grayish brown (IOYR 3/2); neutral; clear, The Casco series consists of well-drained, loamy
wavy boundary. soils that have formed over calcareous sand and

IIB2g--15 to 23 inches, grayish-brown (IOYR 5/2) gravel outwash. These soils are on plains underlain
heavy loam; common, medium, faint, gray (IOYR by glacial outwash. The native vegetation was a
5/1) and prominent, yellowish-brown (IOYR 5/6) deciduous forest consisting mainly of oak and hick-
mottles; moderate, medium, subangular blocky ory.
structure; discontinuous clay films; firm; In a typical profile, the surface layer is dark
few pebbles of dolomite; slightly calcareous; grayish-brown, mildly alkaline loam about 7 inches
gradual, wavy boundary. thick. The subsoil is about 12 inches thick. The

IIB3--23 to 29 inches, grayish-brown ,(IOYR5/2) main part of the subsoil is dark-brown, mildly
loam; moderate, medium, faint, gray (IOYR 5/1) alkaline clay loam that contains many pebbles. The
and prominent, yellowish-brown (IOYR 5/6) lower 2 inches of the subsoil is dark-brown, mildly
mottles; weak, coarse, subangular blocky alkaline sandy loam that contains very dark grayish-
structure; friable; many pebbles of dolomite; brown stains of organic matter and many pebbles.
strongly calcareous; gradual, wavy boundary. The substratum is pale-brown, loose, calcareous,

IIC--29 to 60 inches, grayish-brown (IOYR 5/2) and stratified sand and gravel.
yellowish-brown (IOYR 5/6) gravelly loam; The Casco soils are moderately permeable and
massive; very friable; few cobblestones; have low available water capacity. Natural fertil-
strongly calcareous. ity is moderate to low.
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Typical profile of Casco loam, 2 to 6 percent few areas that are not eroded or are only slightly
slopes (NEl/4 NEl/4 sec. 2, T. 6 N., R. 17 E.): eroded.

.'
Nearly all of the acreage is in the crops com-

Ap--O to 7 Inches, dark g:aYlsh-brown (lOYR 4/2) monly grown in the survey area. A small acreage is
lo~m; mode:ate, medl~, granular structure; used for pasture. (Capability unit IVe-3; woodland
frIable; mIldly alkalIne; abrupt, smooth group 5; wildlife group 1; recreation group 2;
boundary. shrub and vine group 2)

B2t--7 to 17 inches, dark-brown (7.5YR 4/4) clay
loam; moderate, medium, subangular blocky
structure; thick, continuous clay films; firm;

Casco s~dy l~am~ 12 to 20 percent slopes, eroded

many pebblesas much as three-fourthsinch in
(CcD2).--ThlSsolI IS on escarpments and dissected

diameter; mildly alkaline; clear, wavy bound-
outwash plains. Where it has been cultivated, it

ary.
has a moderate amount of dark-brown material from

B3--l7 to 19 inches, dark-brown (7.5YR 4/4) heavy
the sub~oil mixed with the remaining original sur-

sandy loam; weak, medium, subangular blocky
face solI. In.a:eas that have not been cultivated,

structure; friable; many pebbles; a few very
~ost o~ the orlg~nal surface layer remains. Runoff

dark grayish-brown (lOYR 3/2) stains of organ- l~
rapId, and solI blowing and further water ero-

ic matter; mildly alkaline; clear, abrupt
~lon are severe hazards. In addition, this soil

boundary.
IS droughty.

IIC--19 to 60 inches, pale-brown (lOYR 6/3), strati- .
~ost of the ac:eage is used for crops. The rest

fied sand and gravel;singlegrain;loose;
Is.lnpastureor IS used as woodland. (Capability

calcareous.
unIt VIe-4;woodlandgroup 5; wildlife group 1;
recreation group 2; shrub and vine group 2)

In areas that have not been cultivated, the Al
horizon is very dark brown (lOYR 2/2) to very dark
grayishbrown (lOYR3/2),and it rangesfrom 2 to 4 .

.Ca~co loam, 2 to 6 percentslopes (CeB).--This

inchesin thickness. The A2 horizonin thoseareas
solI IS droughty. Runoffis medium,and water ero-

is brown (lOYR 5/3) and rangesfrom 3 to 6 inches
sion is a slighthazard. The profile is theone

in thickness. Most of the B horizon has formed in
described as representative of the Casco series.

outwash, even where these soils are covered by a .
In7luded with this soil in mapping were areas

thin mantle of silt. In places the B horizon has a
In WhIch the surface layer is silt loam. Also

hue of 10YR. The C horizon generally is stratified
included were small areas of a Fox loam; Casco loam,

sand and gravel,but the entirehorizonis gravel
2 to 6 percent slopes, moderately eroded; and Casco

mixed with many cobblestones in some places.
loam, 6 to 12 percent slopes.

The Casco soils occur with poorly drained Mussey
Most of t~e acreage is used for the crops com-

soils. They have a lighter colored surface layer
~only grown In the survey area. A small acreage is

than the Lorenzo soils and a thinner solum than the
In trees or pasture. (Capabilityunit IIIe-4; wood-

Fox soils.
land group ~; wildlife group 1; recreation group2;
shrub and VIne group 2)

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

Casco loam, 6 to 12 percent slopes, eroded

surface layer of loam or silt loam. It is slightly
(CeC2).--Thissoil has lost part of its original

susceptibleto soilblowingand water erosion. Run-
surface layer through erosion. The plowlayercon-

off is medium.
tains a moderate amount of dark-brown material from

Included with this soil in mapping were small
~he subsoil that was mixed with the remaining orig-

areas of Fox sandy loam, 2 to 6 percent slopes, and
~nal surface soil during tillage. Further erosion

Boyer sandy loam, 2 to 6 percentslopes.
IS a moderatehazardbecauseof the mediumrunoff.

This Casco soil is used mostly for pasture or as
This soil is also droughty and is slightly suscepti-

woodland. A small part of the acreage is cropped.
ble to soil blowing.

(Capabilityunit IIIe-4; woodland group 5; wildlife
Included with this soil in mapping were small

group 1; recreation group 2; shrub and vine group 2)
areas of Casco loam, 2 to 6 percent slopes; Casco
loam, 12 to 20 percent slopes, moderately eroded'

Casco sandy loam, 6 to 12 percentslopes,eroded and Fox loam 6 to 12 percentslopes
'

(CcC2).--Theplow layerof this soil containsa mod- NearlyalÌ of the acreageis in the -

erate amou~t of ~ark-brown m~t:rial ~r?m the subsoil monly grown in the survey area. A sma~~o~~r~~me is

th~t was.mlxe~ wIth the remal~lng o:lglnal surface in permanent pasture. Because the plow layer c~n-
soli.durIng tl~lage. .Runoff IS medIum, and water tains some moderately fine textured material from
er~sl~n and solI blowIng a:e moderate hazards. This the subsoil, maintaining good tilth and a desirable
so:l IS more droughty and IS gene:ally less well rate of water infiltration is more important than
sul~ed to crops than the C~sco solIs that have a for the Casco soils that are not eroded or that are
sur ace layer.of lo~m or.sl~t loam: only slightly eroded. (Capabilityunit IVe-4' wood-

Inclu
f
d
c
ed wIth thIS solI In mappIng were small land group 5; wildlife group 1; recreation gr~up 2'

areas0 asco loam,6 to 12 percentslopes,and a shruband vine group 2)
.
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Casco loam, 12 to 20 percent slopes, eroded (Capability unit IVe-4; woodland group 5; wildlife

(CeD2).--This soil is on escarpments and dissected group 3; recreation group 2; shrub and vine group 2)
outwash plains. Where it has been cultivated, it
has a moderate amount of dark-brown material from Casco-Rodman complex, 12 to 20 percent slopes
the subsoil mixed with the remaining original sur- (CrD).--This complex is on rolling outwash plains.
face soil in the plow layer. In areas that have not Casco loam, 12 to 20 percent slopes, makes up about
been cultivated, most of the original surface layer 70 percent of the acreage, and a Rodman gravelly
has been lost through erosion. Runoff is rapid, and loam, the remaining 30 percent. The Casco soil
further erosion is a severe hazard. This soil is generally is on the lower concave side slopes, and
also droughty, and it is slightly susceptible to the Rodman soil is on the convex hilltops. The pro-
soil blowing. file of the Rodman soil is the one described as rep-

Included with this soil in mapping were small resentative of the Rodman series. Soils of this
areas of a Fox loam; Casco loam, 6 to 12 percent, complex are droughty, and they are susceptible to
slopes, eroded; and Rodman gravelly loam, 12 to 20 severe erosion.
percent slopes. Also included were a few fairly Included with these soils in mapping were small
large areas that are only slightly eroded. areas of Fox loam, 6 to 12 percent slopes. Also

Nearly all of the acreage of this Casco soil is included were fairly large areas that are moderately
now in permanent pasture or trees. A small acreage eroded or severely eroded.
is used to grow forage crops. (Capability unit Soils of this complex are not suited to crops,

Vle-4;woodland group 5; wildlife group 1; recrea- and they are mostly in pasture or trees. Practices
tion group 2; shrub and vine group 2) that help to control erosion are needed if these

soils are used intensively. (Capability unit VIe-4;
Casco soils, 6 to 12 percent slopes, severely woodland group 5; wildlife group 3; recreation

eroded (CfC3).--Soils of this complex have lost all group 2; shrub and vine group 2)
of their original surface layer and part or all of
their subsoil through erosion. Where part of the Casco-Rodman complex, 20 to 30 percent slopes
subsoil remains, the present plow layer is clay (CrE).--This mapping unit consists of areas of Casco
loam. Texture of the plow layer ranges to sandy and Rodman soils that are too small and too closely
loam, however, where erosion has removed all of the intermingled to be mapped separately. Casco loam,
subsoil. These soils are droughty. Runoff is me- 20 to 30 percent slopes, makes up about 60 percent
dium, and further erosion is a severe hazard. Most of the acreage, and a Rodman gravelly loam, about 40
of the areas are small. percent. The Casco soil is generally on the lower

Included with these soils in mapping were small concave side slopes, and the Rodman soil is on the
areas of Casco loam, 6 to 12 percent slopes, moder- convex ridgetops. A profile typical of the Rodman
ately eroded, and small areas of a Rodman loam. soil is described under the Rodman series. Soils of

These Casco soils are used mostly for crops.
'A this mappinguni t are on rolling outwash plains.

small acreage is used for permanent pasture. (Ca- The drainage is not well defined, because many of
pability unit VIe-4; woodland group 6; wildlife the slopes are complex. The soils are not well
group 1; recreation group 5; shrub and vine group 2) suited to farming, for they are droughty and suscep-

tible to very severe erosion.

C R d 1 6 t 12 ' t 1 . Included with these soils in mapping were smallasco-0 man comp ex, 0 percen s opes, ,

d d (C C2) S 'I f th' 1 areas of a Lorenzo loam and places where the surfaceeroe r .--01S0 lscompexareonun- , ,
'

,
d 1 t' t h 1

,
Th 1 .

t f layer lS Sllt loam or sandy loam. Also lncludedu a lng ou was p alns. e comp ex conS1S so,
f C d R d "I th t t II' were falrly large areas that are moderately eroded.areas0 asco an 0 man SOl s a are 00 sma ,

"
.

"
Most of the acreage has remalned ,lntrees or hasand too closely lntermlngled to be mapped separate-

b 1 d d ' d f t If th 'I' ,een c eare an lS use or pas ure. e SOl sly. Casco loam, 6 to 12 percent slopes, eroded,
"

.'k b ' t 80 t f th 1 d ' t '

are used lntenslvely, practlces are needed that helpma es up a ou percen 0 e comp ex an 1 lS'
',".11 th 1 1 A' R d to control erOSlon. (Capabll1ty unlt VIIe-4; wood-genera y on e ower concave s opes. 0 man . . .

11 1 th h'llt k th land group 5; wlldl1fe group 3; recreatlon group 2;grav~ ,y oam, on e convex, 1 ops~ ma es up e
shrub and vine rou 2)remalnlng 20 percent. A typlcal proflleof a Rodman ,

g p
soil is described under'the Rodman series. The Casco-Rodman complex, 30 to 45 percent slopes
Rodman soil of this complex is less sloping, how- (CrF).--Soils of this mapping unit are on rolling
ever, than the soil for which a profile is described outwash plains. About 60 percent of the acreage is
as representative of the Rodman series, and the Cas co loam, 30 to 45 percent slopes, and this soil
hazard of erosion is moderate rather than severe. is on the lower concave side slopes. About 40 per-

Included with these soils in mapping were small cent is Rodman gravelly loam, 30 to 45 percent
areas of Fox loam, 6 to 12 percent slopes ,and fair- slopes, on the c'onvex ridgetops. Soils of this map-
ly large areas of soils' ina Casco-Rodman complex ping unit are droughty, and they are susceptible to

that are not eroded or are only' slightly eroded. very severe erosion. They are not suited to use for
Most of the acreage is'in pasture or trees. The cuItivated crops. ,

'soils are droughty and are generally poorly suited Included with these soils in mapping were small
to crops. Practices that help to control erosion areas of a Lorenzo loam, and areas that are moder-
are needed if these soils are used intensively. atelyeroded.
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Nearly all of the acreage is in pasture or trees. The Chelsea soils have a coarser textured subsoil

If these soils are used intensively, practices are than the Oshtemo and Boyer soils.
needed that help to control erosion. (Capability
unit VIIe-4; woodland group 6; wildlife group 3; Chelsea fine sand, 1 to 6 percent slopes (CtB).--
recreation group 5; shrub and vine group 2) 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

Chelsea Series series.
Included with this soil in mapping were small

In the Chelsea series are excessively drained, areas of Oshtemo loamy sand, 2 to 6 percent slopes,
sandy soils that are underlain by calcareous sand. and a few moderately eroded areas.

.

These soils occupy glacial outwash plains in the This Chelsea soil is better suited to trees and
western part of Waukesha County. The native vegeta- to use as wildlife habitat than to field crops or
tion was a deciduous forest consisting mainly of pasture. Most of the acreage is wooded, and only a
scrub oak and hickory. small acreage is in field crops or pasture. (Capa-

In a typical profile, the surface layer is very bility unit VIIs-9; woodland group 4; wildlife
dark gray, strongly acid fine sand about 2 inches group 3; recreation group 5; shrub and vine group 2)
thick. The subsurface layer is dark grayish-brown,
medium acid fine sand, also about 2 inches thick. Chelsea fine sand, 6 to 20 percent slopes
The subsoil is about 56 inches thick. The upper (CtD).--This soil is very droughty. Soil blowing is
part of the subsoil is strong-brown, medium acid a severe hazard, and erosion caused by runoff is a
fine sand. The lower part is yellowish-brown,' moderate hazard.
slightly acid fine sand that contains bands of Included with this soil in mapping were small
strong-brown loamy fine sand less than one-fourth of areas of an Oshtemo loamy sand having slopes of 6 to
an inch thick. The substratum is pale-brown, loose, 12 percent, and a few fairly large areas that are
slightly calcareous fine sand. moderately eroded.

The Chelsea soils are very rapidly permeable and This Chelsea soil is better suited as woodland or
have low available water capacity. Natural fertil- wildlife habitat than to field crops or pasture.
ity is very low. Most of the acreage is used as woodland or has been

Typical profile of Chelsea fine sand, 1 to 6 per- recently replanted to trees. A small acreage is in
cent slopes (NE1/4 SW1/4 sec. 29, T. 5 N.,R. 17 pasture. (Capabilityunit VIIs-9; woodland group 4;
E.): wildlife group 3; recreation group 5; shrub and vine

group 2)

Al--O to 2 inches, very dark gray (lOYR 3/1) fine
sand; weak, fine, granular structure; very
friable; strongly acid; clear, wavy boundary. Cl L d

A2--2 to 4 inches, dark grayish-brown (lOYR 4/2)
ayey an

fine sand; weak, fine, granular structure;

very friable; medium acid;"clear, wavy Clayey land (Cv) is a miscellaneous land type
boundary. that consists of fill areas and of cut or borrow

Bl--4 to 42 inches, strong-brown (7.5YR 5/6) fine areas. It is mainly within or near cities or towns
sand; weak, medium, subangular blocky struc- and areas used fòr housing developments or related
ture; very friable; medium acid; gradual, purposes.
wavy boundary. In the cut or borrow areas, the entire solum of

B2--42 to 60 inches, yellowish-brown (lOYR 5/8) fine the soil has been removed by man, and the raw under-
sand; weak, medium, subangular blocky struc- lying material is exposed. These areas differ from
ture; very friable; contains bands of strong- gravel pits in that the side slopes of the adjacent
brown (7.5YR 5/6) loamy fine sand that are banks have been graded and sloped so that they blend
less than one-fourth inch thick and are 1 to with adjacent less disturbed areas that are acces-
2 inches apart; slightly acid; abrupt, wavy sible for building sites or roads.
boundary. The fill areas consists of a layer of fill mate-

C--60 to 72 inches, pale-brown (lOYR 6/3) fine sand; rial, about 1 to 5 feet thick, that is deposited
single grain; loose; slightly calcareous. over a mineral soil that is generally somewhat poor-

ly drained to very poorly drained. In some places

The Al horizon ranges from 1 to 3 inches in the fill material covers a well-drained mineral
thickness, and the A2 horizon ranges from 2 to 4 soil, and in others it covers an organic soil.
inches in thickness. The B2 horizon is generally The material in this land type is mainly clay to
about 18 inches thick. The thin b~nds of loamy fine clay loam. In cut areas, where the original soils
sand in the B2 horizon are commonly 1/8 to 3/8 inch have been removed, the mat'erial is generally silty
thick and are 1 to 6 inches apart. The solum gen- clay loam glacial till that contains pockets of
erally is about 60 inches thick. In some places the loamy or silty material. In fill areas the material
entire solum and the C horizon have a few pebblès is more variable in texture, and it contains debris,
throughout. Reaction of the subsurface layer and such as rocks, bricks, and fragments of paving mate-
the subsoil is medium acid or slightly acid. rial, as well as some loamy or gravelly material.
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The surface of this land type is generally com- C--25 to 62 inches, light brownish-gray (lOYR 6/2),
pacted. Much of the water from rainfall runs off, .weakly stratified silt and very fine sand;

and the soil material is unfavorable for the growth massive; friable; strongly calcareous.
of plants. The hazards and limitations for engi-
neering uses are so variable that they can be de- The Å horizon is black (lOYR 2/1) to very dark
termined only by onsite investigation. (Capability brown (lOYR 2/2), and it ranges from 10 to 15 inches
unit Vllls-lO; woodland group 11; wildlife group 2; in thickness. In most places the B horizon is heavy
recreation group 10; shrub and vine group 4) 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

Colwood Series sand, but it contains thin layers of clay in some

places. In places the C horizon is mostly silt. In
In the Colwood series are poorly drained, silty other places the proportions of silt and very fine

soils underlain by stratified lacustrine silt and sand are nearly equal. The Colwood soils in this
very fine sand. These soils occupy areas on river survey area have a higher content of silt than is
bottoms and in the basins of old glacial lakes. The modal for the series.
native vegetation was water-tolerant grasses and a The Colwood soils occur with well-drained Grays
forest of deciduous trees, mainly elms. and somewhat poorly drained Mundelein soils. They

In a typical profile, the surface layer is black, have a slightly coarser textured solum than the
mildly alkaline silt loam about 7 inches thick. The Pella and Montgomery soils.
subsurface layer is very dark gray, mildly alkaline
silty clay loam about 3 inches thick. The subsoil Colwood silt loam (0 to 2 percent slopes) (Cw).--
is about 15 inches thick. The upper part of the This is the only soil of the Colwood series mapped
subsoil is grayish-brown and light yellowish-brown, in the survey area. It is subject to ponding in
mildly alkaline silt loam that contains a few mot- spring and during periods of heavy rainfall. Drain-

tIes. The lower part is light brownish-gray, ing this soil is difficult because the silt and fine
slightly calcareous silty clay loam that contains sand tend to flow easily when the soil is saturated.
common mottles. The substratum is light brownish- Included with this soil in mapping were small
gray, friable, stratified silt and very fine sand areas of a Mundelein silt loam having slopes of 0

that are strongly calcareous. to 2 percent, and a few fairly large areas in which
Colwood soils are moderately permeable and have the surface layer is sandy loam.

high available water capacity. Ground water is at This Colwood soil is used mainly as pasture or

or near the surface throughout most of the year. woodland. It can be used for the crops commonly
Draining these soils is generally difficult. Nat- grown in the survey area if it is adequately drain-
ural fertility is moderate. ed. (Capability unit Ilw-l; woodland group 7; wild-

Typical profile of Colwood silt loam (0 to 2 per- life group 5; recreation group 7; shrub and vine
cent slopes) (SWI/4 NEI/4 sec. 32, T. 6 N., R. 17 group 3)
E.):

Ap--O to 7 inches, black (IOYR 2/1) silt loam; mod- Dodge Series
erate, medium, granular structure; friable;
mildly alkaline; abrupL, smooth boundary. The Dodge series consists of well-drained, silty

A3--7 to 10 inches, very dark gray (IOYR 3/1) light soils that are underlain by calcareous loam till.
silty clay loam; weak, medium, subangular These soils occupy areas on the convex side slopes
blocky structure breaking to moderate, medi- of ground moraines and drumlins. The native vege-
um, granular structure; friable; mildly alka- tation was a deciduous forest consisting mainly of
line; clear, wavy boundary. maple, basswood, oak, and hickory.

Bllg--IOto 14 inches,grayish-brown(2.5Y 5/2) In a typicalprofile,the surfacelayeris dark
heavy silt loam; few, fine, distinct, light grayish-brown, mildly alkaline silt loam about 9
yellowish-brown (2. 5Y 6/4) mottles; weak, inches thick. The subsurface layer is dark grayish-
medium, subangular blocky structure; friable; brown silt loam that is neutral in reaction and is
mildly alkaline; gradual, wavy boundary. about 3 inches thick. The subsoil is about 25

B12g--l4to 18 inches,lightyellowish-brown(2.5Y inchesthick. The upper part of the subsoil is
6/4) silt loam;few, fine,distinct,grayish- dark-brownsilt loamthat is neutralin reaction.
brown (2.5Y 5/2) and light olive-brown (2.5Y The middle part of the subsoil is dark yellowish-
5/6) mottles; weak, medium, subangular blocky brown and dark-brown silty clay loam that is slight-
structure; friable; mildly alkaline; clear, lyacid. The lower part is dark yellowish-brown
wavy boundary. loam that contains a few pebbles and is mildly alka-

B2g--l8 to 25 inches, light brownish-gray (2.5Y 6/2) line. Underlying the subsoil is a substratum of
light silty clay loam; common, fine, promi- yellowish-brown, strongly calcareous loam glacial
nent, light olive-brown (2.5Y 5/6) mottles; till.
weak, medium, subangular blocky structure; The Dodge soils are moderately permeable and have
friable; slightly calcareous; gradual, wavy high available water capacity. Naturalfertility
boundary. is high.
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Typical profile of Dodge silt loam, 2 to 6 per- If this Dodge soil is well managed, it can be
cent slopes (SWl/4 SEl/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--O to 9 inches, dark grayish-brown (lOYR 4/2) unit I-I; 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 (lOYR 4/2) tive of the Dodge series. Runoff is medium, and
silt 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.

Bl--12 to 16 inches, dark-brown (lOYR 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. (Capabilityunit lIe-I;
boundary. woodland group 1; wildlife group 1; recreation

B2lt--16 to 25 inches, dark yellowish-brown (lOYR 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, D S'
wavy boundary.

rummer er1es

IIB22t--25 to 33 inches, dark-brown (7.5YR 4/4)
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 bou~dary. plains and river terraces. In this survey area,

lIB3--33 to 37 inches, dark yellowish-brown (lOYR these soils are silty over loamy soils that are
. 4/4) loam; weak, coarse, subangular 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

lIC--37 to 60 inches, yellowish-brown (lOYR 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 dar~ gray, mildly ~lk~line silt loam
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ed Mayvill~, somewhat p~orly drained Lamartine~ and All--O to 10 'nche bl k (lOYR 2/1) ilt loam'
poorly dralned Pella solIs. They have formed ln a

1 s~ ac s,'

thicker mantle of silt and they have a thicker solum
moderat~, medlum, ?ranular structure; fr1-

than the Theresa and Hochheim soils, b
abIe

d
; m11dly alka11ne; gradual, smooth

oun ary.
A12--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
cludedwith it in mappingwere smallareasof 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- brown, slightly acid silt loam that has a few mot-
ture; firm; mildly alkaline; clear, wavy tIes and is about 2 inches thick, The subsoil is
boundary, about 17 inches thick. The main part of the sub-

IIB2g--24 to 40 inches, light olive-gray (5Y 6/2) soil is dark yellowish-brown and dark-brown, mot-
clay loam; many, medium, prominent, brownish- tIed silty clay that is neutral and mildly alkaline
yellow (lOYR 6/6 and 6/8) mottles;weak, in reaction. The lower4 inchesof the subsoilis
coarse, prismatic structure parting to moder- brown, mottled silty clay loam that is strongly
ate, medium, angular blocky structure; firm; calcareous, The substratum is brown, firm, mottled
few, thin, discontinuous clay films on the silty clay loam glaci~l till that is strongly cal-
vertical faces of peds; few dolomite pebbles; careous.
mildly alkaline; clear, wavy boundary, The Elliott soils have moderately slow permea-

IIB3g--40 to 46 inches, light olive-gray (5Y 6/2) bility and high available water capacity, Ground
loam; weak, medium, subangular blocky struc- water is less than 3 feet below the surface in wet
ture; friable; slightly calcareous; clear, periods. Natural fertility is high,
wavy boundary, ,Typical profile of Elliott silt loam, 1 to 3

IIC--46 to 60 inches, light olive-brown (2.5Y 5/4) percent slopes (SEl/4 SEl/4 sec. 28, T. 5 W., R.
sand and gravel; single grain; loose; calcar- 21 E.): '
eous.

The A horizon ranges from 10 to 15 inches in Ap--O t? 9 inches, black (lOYR 2/l~ silt lo~m; weak,

thickness. In places it is covered by a layer of fl~e, granular structure; frIable;, slIghtly

muck that is a few inches thick. The solum is gen- acId; ~brupt, smooth boun~ary,
'.

erally 40 to 54 inches thick, and it ranges from Al--9 to 11 Inches, ,very dark brown (lOYR 2/2),Sllt

mildly alkaline to medium acid in reaction. In some loam; we~k, flne"granular structure; frl-

laces the IIC horizon is mostly sand, and in others able; s~lghtly acId; clear, wavy boundary.
~
t ' tl vel A3--ll to 13 Inches, very dark brown (lOYR 2/2)1 IS mos y gra .

h ' I . f f' d" d kThe Drummer soils occur with well-drained St, eav~ Sl t loam, ew, Ine, Istlnct, ar
Charles and somewhat poorly drained Virgil soils. gra~lsh-brown (lOYR 4/2) mottl:s; moder~te,

The Drummer soils of this survey area have a thick- me~lum, granular structure; frIable; SlIghtly
er s 1 than the Sèbewa soils acId; clear, wavy boundary.0 urn .

B21t--13 to 16 inches, dark yellowish-brown (lOYR

Drummer silt loam, gravelly substratum (0 to 3 4/4) silty clay; few, ~in:, faint, ~ellowish-

percent slopes) (Dt),--This is the only soil of the brown (lOYR 5/4) and dIstInct" graYl~h-br?wn

Drummer series mapped in the survey area, It is (lOYR 5/2) mot~les; weak, coarse~ prIsmatIc

subject to ponding and flooding in spring and during structure partIng to moder~te, fIne, an~u-

periods of heavy rainfall. Runoff is very slow, and l~r blocky structure; contlnuous,clay fIlms;
erosion is not a hazard or is only a slight hazard. fIrm;,few small pebbles of dolomIte; neutral;

Included with this soil in mapping were small clear, wa~y boundary. ,
areas of Sebewa silt loam and a Virgil silt loam B22t--16 to 26 Inches~ dark-~rown (lO:R 4/3) sIlty

having slopes of 0 to 2 percent. clay; common, fIne" faInt, graYl~h-brown

Wetness is the major limitation to the use of (lOYR 5/2) and promInent, yellowlsh-bro~

this Drummer soil for crops. This soil can be used (lO:R 5/6) mottles; ~oderate, coarse, ~rls-

for crops, however, if adequate artificial drainage matlc structure partIng to mod~rate, fIne,

is established and maintained. If management is a~gular ~locky structure; contlnU?US cl~y

d ' a b ' tensl've (Cap b ' lity unl't fIlms; fIrm; few pebbles of dolomIte; mIldlygoo, croppIng c n e In . a 1
lk 'l" h 1 'IIw-l; woodland group 7; wildlife group 5; recrea- a a l~e;'shg tly ca careous In lower part

tion roup 7; shrub and vine group 3) of horl~on; gradual, wavy boundar~,g
B3--26 to 30 Inches, brown (lOYR 5/3) sIlty clay

loam; common, medium, prominent, yellowish-

Elliott Series brown (lOYR 5/6) mottles; weak, coarse,
prismatic structure parting to weak, coarse,

In the Elliott series are somewhat poorly drained, subangular,blocky structure; firm; strongly

silty soils that have a silty clay subsoil under- calcar~ous; clear, wavy boundary:

lain by calcareous silty clay loam glacial till. C--30 to 62 Inches, ,bro~ (lOY~ 5/3) sIlty cla~
These soils occupy the concave side slopes of small loam; common, medIum, fal~t, dark yell?wlsh-

drainageways, slight depressions, and glacial ground brown (lOYR 4/4) and pro~lnent~ y:ll?wl~h-

moraines in the southern part of Milwaukee County brown (lOYR 5/6),mottles, massIve, fIrm, few

and the southeastern part of Waukesha County. The pebbles of dolomIte; strongly calcareous,

areas are long and narrow or are of irregular shape.
The native vegetation was mainly water-tolerant The A horizon is generally black (lOYR 2/1) or
grasses., very dark brown (lOYR 2/2), and it ranges from 10

In a typical profile, the surface layer is black to 15 inches in thickness. The B2 horizons have
and very dark brown, slightly acid silt loam 'about formed in till, and they have a texture of silty
11 inches thick. The subsurface layer is very dark clay loam in places. The C horizon contains pockets
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or lenses of silt loam or clay loam material in subangular blocky structure parting to mod-
places. The solum ranges from 24 to 36 inches in erate, medium, granular structure; few peb-
thickness and from strongly acid to moderately alka- les 1/4 to 1/2 inch in diameter; friable;
line in reaction. neutral; clear, wavy boundary.

The Elliott soils ocèur with poorly drained B2t--lO to 15 inches, yellowish-brown (lOYR 5/4)
Ashkum soils. They have a thicker, darker colored heavy loam; few, fine, distinct mottles of
A horizon than the Blount, Mequon, and Manawa soils. grayish brown (lOYR 5/2) and prominent mot-,

tIes of yellowish brown (lOYR 5/8); moder-
Elliott silt loam, 1 to 3 percent slopes (EsA).-- ate, medium, subangular blocky structure;

This is the only soil of the Elliott series mapped few, thin, patchy clay films; friable; few
in the survey area. It receives runoff from the pebbles 1/4 to 1/2 inch in diameter; neutral;
slopes above, and it is subject to ponding in spring abrupt, smooth boundary.
and during periods of heavy rainfall. Runoff is B3--15 to 17 inches, light brownish-gray (lOYR 6/2)
slow to medium. Erosion is not a hazard in the gravelly sandy loam; few, fine, prominent
nearlylevelareas,but it is a slighthazardin the mottlesof yellowishbrown (lOYR5/8);' weak,
more sloping places. medium, subangular blocky structure; very

Included with this soil in mapping were small friable; few pebbles; slightly calcareous;
areas of Blount silt loam, Markham silt loam, and clear, wavy boundary.
Ashkum silty clay loam. Also included were areas C--17 to 50 inches, ve~y pale brown (lOYR 7/3),
where a thin, light-colored subsurface layer is stratified medium sand and gravel; single
between the surface layer and the subsoil. grain; loose; calcareous.

If this Elliott soil is adequately drained, it
is suited to the crops commonly grown in the survey The A horizon is black (lOYR 2/1) to very dark
area. Where cropping is intensive, grassed water- grayish brown (lOYR 3/2), and in some places it has
ways and practices that help to control erosion are a texture of silt loam. Thickness of the solum
needed in the more sloping areas. (Capability unit ranges from 12 to 20 inches. Pebbles generally
IIw-2; woodland group 12; wildlife group 5; recrea- are larger and more numerous in the lower part of
tion group 6; shrub and vine group 3) the solum than in the upper part.

The Fabius soils occur with well-drained Lorenzo
and poorly drained Mussey soils. They have a thin-

Fabius Series ner solum than the Kane soils.

The Fabius series consists of somewhat poorly Fabius loam, 1 to 3 percent slopes (FaA).--This
drained, loamy soils over calcareous sand and grav- is the only soil of the Fabius series mapped in the
eloutwash. These soils are on low outwash plains survey area. It is subject to ponding in spring
and stream terraces. The native vegetation con- and during periods of heavy rainfall. Runoff is
sisted mainly of water-tolerant grasses and a few slow, and little or no erosion has taken place.
scattered oaks and elm trees. Included with this soil in mapping were small

,In a typical profile, the surface layer is black areas of Warsaw loam, 0 to 2 percent slopes, and a
loam that is neutral in reaction and is about 7 Matherton loam having slopes of 0 to 2 percent.
inches thick. Just beneath the surface layer is a Wetness is the major limitation to use of this
layer of very dark brown and yellowish-brown loam Fabius soil for crops. Where this soil has been
that is also neutral in reaction and is about 3' overdrained, however, it is droughty. Most of the
inches thick. The subsoil is about 7 inches thick. acreage is used for the crops commonly grown in the
The upper part of the subsoil is yellowish-brown survey area, but a small acreage is in pasture.
loam that contains a few mottles and is neutral in (Capability unit IIw-5; woodland group 12; wildlife
reaction. The lower part is light brownish-gray group 5; recreation group 6; shrub and vine group 3)
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 Fox Series
are calcareous.

The Fabius soils have moderate permeability and The Fox series consists of well-drained, loamy
moderate available water capacity. Ground water is soils over calcareous sand and gravel outwash.
less than 3 feet below the surface in wet periods. These soils occur on glacial outwash plains. The
Natural fertility is moderate. native vegetation was a deciduous forest consisting

Typical profile of Fabius loam, 1 to 3 percent mainly of hardwoods.
slopes, where the slope is about 1 percent (SEI/4 In a typical profile, the surface layer is dark
SEI/4 sec. 7, T. 5 N., R. 17 E.): grayish-brown or very dark grayish-brown loam that

is neutral in reaction and is about 8 inches thick.
Ap--O to 7 inches, black (lOYR 2/1) loam; moderate, The subsoil is about 25 inches thick. It is dark

medium, granular structure; friable; neutral; yellowish-brown, slightly acid clay loam in the up-
abrupt, smooth boundary. per part; dark yellowish-brown, strongly acid gritty

AB--7 to 10 inches, very dark brown (lOYR 2/2) and clay loam in the middle part; and dark yellowish-
yellowish-brown (lOYR 5/4) loam; weak, medium, brown, slightly acid sandy clay loam in the lower
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part. The lower part contains dark-brown stains of a thicker solum than the Casco soils and a finer
organic matter and many small pebbles. The substra- textured subsoil than the Boyer soils.
tum is pale-brown, slightly calcareous, stratified
sand and gravel. Fox sandy loam, 0 to 2 percent slopes (FmA).--

The Fox soils are moderately permeable, have The surface layer of this soil is slightly coarser
moderate natural fertility, and have moderate avail- textured than the one in the profile described as
able water capacity. The Fox sandy loams are representative of the Fox series. This soil also
slightly more permeable than the Fox silt loams and has lower available water capacity and is thus more
Fox loams. droughty than the soil for which a profile is de-

Typical profile of Fox loam, 2 to 6 percent scribed. 'Runoff is slow, and erosion is not a haz-
slopes (NEl/4 SEl/4 sec. 35, T. 7 N., R. 17 E.): ard or is only a slight hazard.

Included with this soil in mapping were small
Ap--O to 8 inches, dark grayish-brown (lOYR 4/2) areas of Fox loam, 0 to 2 percent slopes, and a

to very dark grayish-brown (lOYR 3/2) loam, Boyer sandy loam that has slopes of 0 to 2 percent.
light brownish gray (lOYR 6/2) when dry; weak, Also included were small areas of soils that are
medium, subangular blocky structure parting similar to the Fox soils but have a mottled subsoil.
to moderate, medium, granular structure; fri- This Fox soil is used mostly for crops. A small
able; neutral; abrupt, smooth boundary. acreage is in trees or pasture. (Capability unit

Blt--8 to 14 inches, dark yellowish-brown (lOYR 4/4) IIIs-4; woodland group 3; wildlife group 1; recrea-
clay loam; moderate, medium, subangular blocky tion group 2; shrub and vine group 2)
structure; friable; discontinuous clay films;
slightly acid; gradual, wavy boundary. Fox sandy loam, 2 to 6 percent slopes (FmB).--

B2t--14 to 28 inches, dark yellowish-brown (lOYR This soil is more droughty and has lower available
4/4) gritty clay loam; weak, medium, prismatic water capacity than the soil for which a profile is
structure parting to moderate, medium, sub- described as representative of the Fox series. It
angular blocky structure; continuous clay is moderately susceptible to soil blowing. Runoff
films; firm; few small pebbles; strongly acid; is medium. Little or no erosion has taken place,
gradual, wavy boundary. but erosion is a slight hazard.

B3t--28 to 33 inches, dark yellowish-brown (IOYR Included with this soil in mapping were small
4/4) sandy clay loam; weak, medium, subangular areas of Fox loam, 2 to 6 percent slopes; small
blocky structure; friable; dark-brown (IOYR areas of a Boyer sandy loam that has slopes of 2 to
3/3) stains of organic matter; many small peb- 6 percent; and areas that are moderately eroded.
bles; slightly acid; clear, wavy boundary. The acreage is used mainly for the crops commonly

IIC--33 to 62 inches, pale-brown (lOYR 6/3), stra- grown in the survey area. A small acreage is in
tified sand and gravel; single grain; loose; pasture or trees. (Capability unit IIIs-4; woodland
slightly calcareous. group 3; wildlife group 1; recreation group 2; shrub

and vine group 2)

The solum ranges from 20 to 40 inches in thick- Fox sandy loam, 6 to 12 percent slopes, eroded
ness, but it is generally 24 to 36 inches thick. (FmC2).--This soil has lost part of its original
Where a layer of silt covers the outwash, the A surface layer through moderate erosion. The present
horizon is silt loam, but where the mantle of silt plow layer consists partly of the remaining original
is lacking, the A horizon is loam or sandy loam. In surface soil and partly of dark yellowish-brown
areas that have not been cultivated, the Al horizon clay loam from the subsoil. Runoff is medium. Soil
is commonly 3 to 5 inches thick. In some cultivated blowing and further erosion are moderate hazards.
areas, the Ap horizon is very dark grayish brown Included with this soil in mapping were small
(lOYR 3/2) and the solum ranges from strongly acid areas of Casco sandy loam, 6 to 12 percent slopes,
to neutral in reaction. Where the A horizon is silt eroded; a few areas that are not eroded or that are
loam, the upper part of the B2t horizon is generally only slightly eroded; and some areas that are steep-
silty clay loam and the lower part is clay loam. er than 12 percent.
Where the A horizon is sandy loam, the B2t horizon Nearly all of the acreage is used for the crops
is commonly sandy clay loam. Where the A horizon commonly grown in the survey area. A small acreage
is loam, the B2t horizon is commonly clay loam. In is in pasture. (Capability unit IIIe-2; woodland
some places the C horizon is mostly sand, and in group 3; wildlife group 1; recreation group 2; shrub
others it is mostly gravel. Where the A horizon is and vine group 2)
sandy loam, the solum generally has fewer pebbles
throughout than where the A horizon is loam or silt Fox sandy loam, loamy substratum, 2 to 6 percent
loam. slopes (FnB).--This soil has a profile similar to

The Fox soils occur with somewhat poorly drained the one described as representative of the Fox
Matherton and poorly drained Sebewa soils. They series, except that the surface layer has a coarser
have a lighter colored surface layer than the Warsaw texture and the substratum is loamy and has sand
soils and a thinner solum than the St. Charles soils and gravel only in the upper part. The loamy part

that have a gravelly substratum. The Fox soils have of the substratum has higher available water
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capacity and is more easily compacted than the sand Fox silt loam, 0 to 2 percent slopes (FsA).--
and gravel in the typical profile. Runoff is medi- This soil occurs in rather large areas. It has a
um, and this soil is slightly susceptible to ero- profile similar to the one described as representa-
sion. This soil is also slightly droughty, and it tive of the Fox series, except that the surface
is moderately susceptible to soil blowing. layer is silt loam and the upper part of the subsoil

Included with this soil in mapping were small is heavy silt loam. Runoff is slow, and little or
areas of Fox sandy loam, 2 to 6 percent slopes. no erosion has taken place. This soil is slightly

Most of the acreage is used for the crops common- droughty.
ly grown in the survey area. (Capability unit Included with this soil in mapping were small

Ills-4; woodland group 3; wildlife group 1; recrea- areas of Fox loam, 0 to 2 percent slopes; St.
tion group 2; shrub and vine group 2) Charles silt loam, gravelly substratum, 0 to 2 per-

cent slopes; and a soil that is similar to Fox soils
Fox loam, 0 to 2 percent slopes (FoA) .--This soil but has a mottled subsoil.

occurs in rather large areas. It is slightly Most of the acreage is used for the crops com-
droughty. The profile is similar to the one de- monly grown in the survey area, but a small acreage

scribed as representative of the Fox series, except is in pasture or trees. If properly managed, this
that it contains a subsurface layer that is lighter Fox soil can be cropped intensively. (Capability
colored than the surface layer. Runoff is slow. unit lIs-I; woodland group 1; wildlife group 1;
Erosion is not a hazard or is only a slight hazard. recreation group 2; shrub and vine group 1)

Included with this soil in mapping were small
areas of Fox silt loam, 0 to 2 percent slopes, and Fox silt loam, 2 to 6 percent slopes (FsB) .--This
Fox loam, 2 to 6 percent slopes. Also included were soil has a profile similar to the one described as
small areas of soils that are similar to Fox soils representative of the Fox series, except that the
but have a mottled subsoil. surface layer is silt loam and the upper part of the

Most of the acreage is used for field crops, but subsoil is heavy silt loam. In much of the acreage,
some of it is in pasture or trees. This Fox soil little or no erosion has taken place, but runoff
can be cropped intensively if it is properly man- is medium, and erosion is a slight hazard. This
aged. (Capability unit lIs-I; woodland group 1; soil is slightly droughty.

wildlife group 1; recreation group 2; shrub and vine Included with this soil in mapping were small
group 1) areas of Fox silt loam, 0 to 2 percent slopes, and

St. Charles silt loam, gravelly substratum, 2 to 6
Fox loam, 2 to 6 percent slopes (FoB).--This soil percent slopes. Also included were some moderately

has the profile described as representative of the eroded areas.
Fox series. It is slighty droughty. Runoff is me- Most of the acreage is used for the crop commonly
dium, and erosion is a slight hazard. grown in the survey area, but a small acreage is in

Included with this soil in mapping were small pasture or trees. If properly managed, this Fox
areas of Fox silt loam, 2 to 6 percent slopes, and soil can be cropped intensively. (Capability unit
small areas of soils that are similar to Fox soils IIe-2; woodland group 1; wildlife group 1; recrea-

but have a mottled subsoil. Also included were tion group 2; shrub and vine group 1)
small moderately eroded areas.

Most of the acreage is in field crops. A small Fox silt loam, 6 to 12 percent slopes, eroded
acreage is in pasture or trees. (Capability unit (FsC2).--This soil has lost part of its original

IIe-2; woodland group 1; wildlife group 1; recrea- surface layer through erosion. The present plow
tion group 2; shrub and vine group 1) layer contains some dark yellowish-brown clay loam

that is mixed with the remaining surface soil. In
Fox loam, 6 to 12 percent slopes, eroded (FoC2).-- some places the present plow layer is light silty

This soil has lost part of its original surface clay loam. This soil is slightly droughty. Runoff
layer through erosion, and dark yellowish-brown clay is medium, and further erosion is a moderate hazard.
loam from the subsoil is mixed with the remaining Included with this soil in mapping were small
original surface soil. As a result, the present areas of a Fox loam. Also included were a few
surface layer has a slightly finer texture than the fairly large areas that are not eroded or that are

one in the profile described as typical of the Fox only slightly eroded because they have remained in
series. Runoff is medium, and further erosion is a trees or have been cleared and used for permanent
moderate hazard. This soil is slightly droughty. pasture.

Included with this soil in mapping were areas Nearly all of the acreage is used for the crops
that are slightly steeper than 12 percent; small commonly grown in the survey area. A small acreage
areas of Fox silt loam, 6 to 12 percent slopes, is in trees or pasture. (Capability unit IIle-2;
eroded; and uncultivated areas that are not eroded woodland group 1; wildlife group 1; recreation group
or that are only slightly eroded. 2; shrub and vine group 1)

Nearly all of the acreage is used for the crops

commonly grown in the survey area. (Capability unit Fox silt loam, loamy substratum, 2 to 6 percent
Ille-2; woodland group 1; wildlife group 1; recrea- slopes (FtB) .--This soil has a profile similar to
tion group 2; shrub and vine group 1) the one described as representative of the Fox
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series, except that the surface layer is silt loam (7.5YR 5/8) mottles; weak, medium, subangular
and the substratumis loamyand has sand and gravel blockystructure;friable;mildlyalkaline;

,

only in the upper part. The loamy material in the clear, wavy boundary.
substratum has higher available water capacity and B2g~-16 to 24 inches, gray (5Y 5/1) sandy clay loam;
is generally more easily compacted than the sand many, medium, prominent, yellowish-red (5YR
and gravel in the substratum of the soil described 4/8) mottles; moderate, medium, subangular
in the typical profile. Runoff is medium, and ero- blocky structure; friable; mildly alkaline;
sion is a slight hazard. This soil is slighty clear, wavy boundary.
droughty. B3g--24 to 30 inches, dark-gray (5Y 4/1) sandy

Included with this soil in mapping were small loam; few, fine, prominent, yellowish-red
areas of Fox silt loam, 2 to 6 percent slopes; a (5YR 5/8) mottles; weak, medium, subangular
few fairly large areas in which the surface layer blocky structure; friable; slightly calcare-
is loam; and areas where little or no erosion has ous; clear, wavy boundary.
taken place. Also included were eroded areas in IIC--30 to 60 inches, grayish-brown (2,5Y 5/2) sand;
which dark yellowish-brown clay loam from the sub- weakly stratified; single grain; loose;
soil is mixed with the 'remainingoriginal surface slightly calcareous.
soil in,the plow layer.

Nearly all of the acreage is used for the crops In areas that nave not been cultivated, the Al
commonly grown in the survey area, but a small acre- horizon is black (N 2/0) to very dark brown (lOYR
age is in trees. If management is good, cropping 2/2) loam or mucky loam, and it ranges from 10 to
can be intensive. (Capability unit IIe-2; woodland 15 inches in thickness. Texture of the B horizon
group 1; wildlife group 1; recreation group 2; ranges from sandy loam to sandy clay loam. Reaction
shrub and vine group 1) of the solum ranges from moderately alkaline to

medium acid.
The Gilford soils occur with well-drained Boyer

Gilford Series and somewhat poorly drained Wasepi soils. They
have a slightly finer textured solum than the Granby

In the Gilford series are poorly drained, loamy soils, and they have a coarser textured solum than
soils that are underlain by calcareous sand. These the Sebewa ?oils.
soils are on low, broad flats and in depressions of
glacial outwash plains, mainly in the southwestern Gilford loam (0 to 2 percent slopes) (Gd).--This
part of Waukesha County. The native vegetation was is the only soil of the Gilford series mapped in
water-tolerant grasses and a deciduous forest con- the survey area. ,Runoff is very slow, and little or
sistiDg mostly of elm and elder. no erosion has taken place. '

In a typical profile, the surface layer is black, Included with this soil in mapping were small
mildly alkaline loam about 10 inches thick. The areas of Mussey loam, and of a Wasepi sandy loam
subsurface layer is dark grayish-brown, mildly alka- having slopes of 0 to 2 percent.
line, mottled sandy loam about 2 inches thick. The If this Gilford soil is adequately drained,
subsoil is about 18 inches thick. The upper part preferably by means of open ditches, it can be used
of the subsoil is grayish-brown, mildly alkaline, for crops. Only a small acreage is presently used
mottled sandy loam. The middle part of the subsoil for crops, and the rest is wooded, in pasture, or
is gray, mildly alkaline, mottled sandy clay loam. used as wildlife habitat. (Capability unit IIIw-5;
The lower part is dark-gray, slightly calcareous, woodland group 7; wildlife group 5; recreation
mottled sandy loam. A substratum of grayish-brown, group 7; shrub and vine group 3)
loose, slightly calcareous, stratified sand under-
lies the subsoil.

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

year. Natúral fertility is moderate. The Granby series consists of poorly drained,
Typical profile of Gilford loam (0 to 2 percent loamy soils underlain by deep, sandy"calcareous

slopes) (NEI/4 SWI/4 sec. 21, T. 6 N., R. 17 E.): outwash. These soils are on the bottoms of depres-

sions and in low,broad, nearly level areas on
Ap--O to 10 inches, black (lOYR 2/1) loam; moder- glacial outwash plains in the western part of

ate, fine, granular structure; friable; mildly Waukesha County. The native vegetation was sedges,
alkaline; clear, wavy boundary. water-tolerant grasses, and a deciduous forest con-

A3--l0 to 12 inches, dark grayish~brown (2.5Y 4/2) sisting mainly of elm.
sandy loam; few, fine, prominent, yellowish- In a typical profile, the surface layer is black
brown (lOYR 5/8) mottles; weak, medium, sub- to very dark gray sandy loam that is neutral in
angular blocky structure; friable; mildly reaction and is about 11 inches thick. The surface
alkaline; clear, wavy boundary. layer is covered by a layer, about 4 inches thick,

Blg--12 to 16 inches, grayish~brown (2.5Y 5/2) sandy of sedge leaves and stems that are in various stages
loam; common, medium, prominent, strong-brown of decomposition and are neutral in reaction. The
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subsoil is about 24 inches thick. It consists of the crops commonly grown in the survey area, but it
mottled light brownish-gray sand that is also neu- can be used for some special crops. Most of the
tral in reaction. The substratum is gray, loose, acreage is in pasture. A small acreage that is
moderately alkaline and slightly calcareous sand. adequately drained and is well managed is used for

The Granby soils have low available water capac- truck crops and corn. (Capability unit IIIw-5;
ity and moderately rapid permeability. Ground water woodland group 8; wildlife group 5; recreation
is at or near the surface throughout most of the group 7; shrub and vine group 3)
year. Natural fertility is low.

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

The Grays series consists of well-drained, silty

01--4 to 3 inches, dark-brown (7.5YR 3/3) mat of soils that are ,underlainby stratified lacustrine
sedge leaves and stems; neutral; abrupt, deposits of silt and fine sand. These soils are in
smooth boundary. old glacial lakebeds and on river benches. The

02--3 inches to 0, very dark brown (lOYR 2/2), dis- native vegetation was a deciduous forest consisting
integrated sedge peat; moderate, medium, mainly of oak, hickory, maple, and basswood.
granular structure; neutral; abrupt, smooth In a typical profile, the surface layer is very
boundary. dark grayish-brown, slightly acid silt loam about 7

Al--O to 8 inches, black (lOYR 2/1) fine sandy loam; inches thick. The subsoil is about 19 inches thick.
high content of organic matter; moderate, The upper part of the subsoil is dark-brown,
medium, granular structure; very friable; slightly acid silt loam. The middle part is dark-
neutral; clear, wavy boundary. brown, slightly acid silty clay loam. The lower

A3g--8 to 11 inches, very dark gray (lOYR 3/1) sandy part is dark yellowish-brown, mildly alkaline to
'loam;moderate, medium, subangular blocky moderately alkaline and slightlý calcareous silt
structure; very friable; neutral; clear, wavy loam. The substratum is yellowish-brown, friable,
boundary. strongly calcareous, stratified silt and fine sand.

B--ll to 35 inches, light brownish-gray (2.5Y 6/2) The Grays soils are moderately permeable and have
fine and medium sand; few, medium, distinct high available water capacity. Natural fertility
mottles of dark brown (7.5YR 4/4) and prom- is moderate. The silt and fine sand in the substra-
inent mottles of strong brown (7.5YR 5/6); tum have low bearing capacity, and they tend to
single grain; loose; neutral; clear, wavy flow easily when saturated.
boundary. Typical profile of Grays silt loam, 2 to 6 per-

Cg--35 to 62 inches, gray (5Y 6/1) fine and medium cent slopes (NEI/4 SWI/4 sec. 15, T. 5 N., R. 22
sand; single grain; loose; moderately alkaline E.):
and slightly calcareous.

Ap--O to 7 inches, very dark grayish-brown (lOYR
CuItivated areas and some areas that have not 3/2) silt loam; weak, fine, subangular

been cultivated lack an accumulation of organic blocky structure; friable; slightly acid;
material above the Al horizon. The A horizon is abrupt, smooth boundary.
black (lOYR 2/1) to very dark brown (lOYR 2/2) or Bl--7 to 9 inches, dark-brown (7.5YR 4/4) silt loam;
very dark gray (lOYR 3/1), and it ranges from 10 to weak, fine, subangular blocky structure;
15 inches in thickness. In places the B horizon is friable; slightly acid; clear, wavy boundary.
calcareous. These soils have a few pebbles through- B2t--9 to 18 inches, dark-brown (7.5YR 4/4) silty
out all horizons in some areas. Reaction through- clay loam; moderate, medium, subangular
out the profile ranges from neutral to moderately blocky structure; thin, discontinuous clay
alkaline. films; firm; slightly acid; gradual, wavy

The Granby soils lack the subsoil of sandy clay boundary.
loam that is typical of the Mussey and Gilford B3--l8 to 26 inches, dark yellowish-brown (lOYR
soils. 4/4) silt loam; weak, medium, subangular

blocky structure; friable; mildly alkaline
Granby fine sandy loam (0 to 2 percent slopes) in the upper part, moderately alkaline and

(Gf).--This is the only soil of the Granby series slightly calcareous in the lower part; clear,
mapped in the survey area. It is not eroded or is wavy boundary.
only slightly eroded. Runoff is very slow, and Cl--26 to 42 inches, yellowish-brown (lOYR 5/4),
flooding and ponding are hazards in spring and dur- stratified silt and fine sand; massive; fri-
ing periods of heavy rainfall. able; strongly calcareous; gradual, wavy

Included with this soil in mapping were small boundary.
areas of Wasepi sandy loam. Also included were a C2--42 to 62 inches, yellowish-brown (lOYR 5/4),
few fairly large areas in which the surface layer is weakly stratified silt and fine sand; few,
loam. ' fine, distinct, light brownish-gray (lOYR

Wetness is the major limitation to use of this 6/2) and yellowish-brown (lOYR 5/6 and 5/8)
Granby soil for crops. Even where adequate drainage mottles; massive; friable; strongly calcare-
has been installed, this soil is poorly suited to ous.
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In areas that have not been cultivated, the Al mildly alkaline clay loam; and the lower part
horizon is black (lOYR 2/1) to very dark brown (lOYR is brown, slightly calcareous heavy loam. The
2/2), and it ranges from 3 to 5 inches in thickness. middle and lower parts of the subsoil contain a few
In those areas the A2 horizon is pale brown (lOYR pebbles. The substratum is pale-brown, very friable.
6/3) or brown (lOYR 5/3) and is 2 to 4 inches thick. loam glacial till that is strongly calcareous.
Depth to free carbonates is typically 20 to 30 The Griswold soils have moderate permeability and
inches. The C horizons generally contain more silt high available water capacity. Natural fertility is
than fine sand, but fine sand is predominant in some moderate.
places. Typical profile of Griswold silt loam, 2 to 6

The Grays soils occur with somewhat poorly drain- percent slopes (SEI/4 SWI/4 sec. 27, T. 5 N., R.
ed Mundelein and poorly drained Colwood soils. They 19 E.):
have a coarser textured solum than the Saylesville
soils, and unlike the Saylesville soils, they have a Ap--O to 8 inches, very dark brown (lOYR 2/2) gritty
substratum of silt and fine sand. silt loam; weak, medium, subangular blocky

structure parting to weak, medium, granular
Grays silt loam, 0 to 2 percent s19pes (GrA).-- structure; friable; mildly alkaline; abrupt,

This soil is on river benches and on the tops of smooth boundary.
rises in basins formerly occupied by glacial lakes. A3--8 to 11 inches, dark-brown (lOYR 3/3) heavy
Runoff is slow, and erosion is not a hazard or is loam; weak, medium, subangular blocky struc-
only a slight hazard. ture; friable; mildly alkaline; clear, wavy
Includedwith this soil in mappingwere small boundary..

areas of a Mundelein silt loam having slopes of 0 Blt--ll to 15 inches, dark yellowish-brown (lOYR 3/4
to 2 percent, and some fairly large areas in which to 4/4) clay loam; moderate, medium, subangu-
the surface layer is fine sandy loam or loam. lar blocky structure; thin, discontinuous
Nearly all of the acreage is used for crops. A clay films; friable; mildly alkaline; clear,

small acreage is in trees. (Capability unit I-I; wavy boundary.
woodland group 1; wildlife group 1; recreation B2t--15 to 20 inches, dark-brown (7.5YR 4/4) clay
group 1; shrub and vine group 1) loam; moderate, medium, subangular blocky

structure; thin, discontinuous clay films;
Grays silt loam, 2 to 6 percent slopes (GrB).-- firm; few pebbles of dolomite; mildly alka-

This soil is on river benches and on rises in basins line; clear, wavy boundary.
formerly occupied by old glacial lakes. It has the B3--20 to 24 inches, brown (lOYR 5/3) heavy loam;

profile described as representative of the Grays weak, medium, subangular blocky structure;
series. Runoff is medium. The hazard of erosion is friable; few pebbles of dolomite; slightly
slight. calcareous; clear, wavy boundary.

Included with this soil in mapping were small C--24 to 62 inches, pale-brown (lOYR 6/3) light
areas of Saylesville silt loam, 2 to 6 percent loam; massive; very friable; many small peb-
slopes, and a Mundelein silt loam having slopes of 2 bles of dolomite; strongly calcareous.
to 6 percent. Also included were small areas in
which slopes are steeper than 6 percent; a few large The A horizon is black (lOYR 2/1) to very dark
moderately eroded areas; and areas in which the sur- brown (lOYR 2/2), and it ranges from 10 to 14 inches
face layer is fine sandy loam or loam. in thickness. In places the mantle of silt is as

Nearly all of the acreage is used for crops. A much as 20 inches thick and only a small part of the
small acreage is in trees. (Capability unit lIe-I; B horizon formed in glacial till. The B2t horizon
woodland group 1; wildlife group 1; recreation group generally has a hue of 7.5YR, but the hue is 10YR in
1; shrub and vine group 1) places. The C horizon is commonly light loam, but

it is light sandy loam in some areas.

Griswold Series
Griswold silt loam, 2 to 6 percent slopes (GtB).--

In the Griswold series are well-drained soils on This soil occupies oval-shaped areas that generally
glaciated uplands in the southern part of Waukesha extend in a northeast-southwest direction. It has
County. These soils consist of a thin layer of silt the profile described as typical of the Griswold
loam over a clay loam subsoil that is underlain by series. Runoff is medium, and the hazard of erosion
calcareous, loamy glacial till. The native vegeta- is slight.
tion was prairie grasses and a few scattered oaks. Included with this soil in mapping were small

In a typical profile, the surface layer is very areas of Miami loam, sandy loam substratum, 2 to 6
dark brown, mildly alkaline gritty silt loam about 8 percent slopes, and a few fairly large areas that
inches thick. The subsurface layer is dark-brown, are moderately eroded.
mildly alkaline heavy loam about 3 inches thick. This Griswold soil is used mainly for crops. A
The subsoil is about 13 inches thick. The upper small acreage is in pasture or trees. (Capability
part of the subsoil is dark yellowish-brown, mildly unit lIe-I; woodland group 12; wildlife group 4;

alkaline clay loam; the middle part is dark-brown, recreation group 2; shrub and vine group 1)
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Griswold silt loam, 6 to 12 percent slopes, mottles and prominent, yellowish-brown (lOYR
eroded (GtC2).--This soil occupies long, narrow 5/8) mottles; moderate, medium, subangular
areas that generally extend in a northeast-southwest blocky structure; thin, discontinuous clay
direction. It has lost part of its original surface films; firm; few pebbles of dolomite; neu-
layer through erosion. The present surface layer tral; gradual, wavy boundary.
contains a moderate amount of dark yellowish-brown IIB3--24 to 29 inches, brown (lOYR 5/3) to pale-
clay loam from the subsoil that was mixed with the brown (lOYR 6/3) heavy loam; many, medium,
remaining original surface soil during tillage. faint, grayish-brown (lOYR 5/2) mottles;
Runoff is medium, and further erosion is a moderate weak, medium, subangular blocky structure;
hazard. friable; many pebbles; slightly calcareous;

Included with this soil in mapping were small clear, wavy boundary.
areas of Miami loam, sandy loam substratum, 6 to 12 IIC--29 to 60 inches, yellowish-brown (lOYR 5/4)
percent slopes. Also included were slightly eroded sandy loam; many, common, distinct, grayish-
areas and areas that have a loam surface layer. brown (lOYR 5/2) mottles and prominent, yel-

Nearly all of the acreage is used for crops. A lowish-brown (lOYR 5/8) mottles; massive;
small acreage is in pasture or trees. (Capability very friable; many pebbles and a few cobble-
unit IIIe-l; woodland group 12; wildlife group 4; stones; strongly calcareous.
recreation group 2; shrub and vine group 1)

The Al horizon is black (lOYR 2/1) to very dark
brown (lOYR 2/2), and it ranges from 10 to 15 inches

Griswold Series, Mottled Subsoil Variant in thickness. The part of the profile that formed
in the mantle of silt is generally 15 to 25 inches

Soils of the Griswold series, mottled subsoil thick. In places the part of the B horizon that
variant, are somewhat poorly drained. They are on formed in till has a hue of 7.5YR. The IIC horizon
the foot slopes of glaciated uplands in the southern is commonly sandy loam, but the texture ranges to
part of Waukesha County. These soils consist of a light loam in some places.

layer of silt loam and a dominantly clay loam sub- Soils of the Griswold series, mottled subsoil
soil underlain by calcareous sandy loam glacial variant, occur with the well-drained typical soils
till. The native vegetation was water-tolerant of the Griswold series. They have a darker, slight-
prairie grasses and a few widely spaced oak trees. ly thicker surface layer and a thinner solum than

In a typical profile, the surface layer is black the Lamartine soils.
silt loam that is neutral in reaction and is about
10 inches thick. The subsoil is about 19 inches Griswold silt loam, mottled subsoil variant, 2 to
thick. The upper part of the subsoil is dark gray- 6 percent slopes (GwB) .--This soil occurs in areas
ish-brown, slightly acid, mottled silty clay loam; that are long and narrow. Ponding is a hazard in
the middle part is dark yellowish-brown and yellow- spring and during periods of heavy rainfall. Runoff
ish-brown, mottled clay loam that is neutral in is medium, and erosion is a slight hazard, espe-
reaction; and the lower part is brown to pale-brown, cially in the more sloping areas.
slightly calcareous, mottled loam. The substratum Included with this soil in mapping were small
is yellowish-brown, very friable, strongly calcare- areas of Griswold silt loam, 2 to 6 percent slopes.
ous, mottled sandy loam glacial till. Also included were small areas of Brookston silt

Soils of the Griswold series, mottled subsoil loam, 0 to 3 percent slopes.
variant, have moderate permeability and high avail- Most of the acreage is used for the crops common-
able water capacity. Ground water is less than 3 ly grown in the survey area, but a small acreage is
feet below the surface in wet periods. Natural fer- in pasture. Wetness is the major limitation where
tility is high. crops are grown. (Capability unit IIw-2; woodland

Typical profile of Griswold silt loam, mottled group 12; wildlife group 5; recreation group 6;
subsoil variant, 2 to 6 percent slopes (NWI/4 SEI/4 shrub and vine group 3)
sec. 31, T. 5 N., R. 19 E.):

Al--O to 10 inches, black (lOYR 2/1) silt loam; mod- Hebron Series
erate, medium, granular "structure; friable;

neutral; abrupt, smooth boundary. In the Hebron series are well drained or moder-
Bl--lO to 15 inches, dark grayish-brown (2.5Y 4/2) ately well drained soils that have formed partly in

light silty clay loam; few, fine, faint, medium-textured glacial outwash and partly in loamy
grayish-brown (lOYR 5/2) and prominent, yel- and clayey lacustrine material. These soils are in
lowish-brown (lOYR 5/8) mottles; weak, medi- old glacial lake basins and on benches along
um, prismatic structure parting to moderate, streams. The native vegetation was a deciduous
medium, subangular blocky structure; friable; forest consisting mainly of oak, hickory, maple, and
slightly acid; clear, wavy boundary. basswood.

IIB2t--15 to 24 inches, dark yellowish-brown (lOYR In a typical profile, the surface layer is very
4/4) and yellowish-brown (lOYR 5/4) clay dark grayish-brown or dark grayish-brown loam that
loam; many, fine, distinct, grayish-brown is neutral in reaction and is about 9 inches thick.
(lOYR 5/2) and light brownish-gray (lOYR 6/2) The subsoil is about 23 inches thick. The upper
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part of the subsoil is dark-brown clay loam that is Included with this soil in mapping were small
neutral in reaction. The middle part of the subsoil areas in which the surface layer is silty, and small
is dark-brown loam that contains many pebbles and is areas of Saylesville silt loam, 0 to 2 percent
mildly alkaline. The lower part is dark-brown silty slopes. Also included were small areas of Fox loam,
clay that is strongly calcareous. Just beneath the 0 to 2 percent slopes; a few fairly large areas in
subsoil is the substratum of grayish-brown, strongly which the surface layer is sandy loam; areas where
calcareous silty clay loam. the surface layer is darker colored than typical for

The Hebron soils are slowly permeable, have high the Hebron soils; and small areas of a Hebron loam
available water capacity. Natural fertility is mod- that has a mottled subsoil and slopes of 0 to 3 per-
erate.cent.

Typical profile of Hebron loam, 2 to 6 percent Most of the acreage is in crops, but a small
slopes (NEI/4 SWI/4 sec. 3, T. 5 N., R. 21 E.): acreage is in trees or pasture. (Capability unit

IIs-7; woodland group 1; wildlife group 1; recrea-
Ap--O to 9 inches, very dark grayish-brown (lOYR tion group 3; shrub and vine group 1)

3/2) or dark grayish-brown (lOYR 4/2) loam,
light brownish gray (lOYR 6/2) when dry; Hebron loam, 2 to 6 percent slopes (HeB).--This
weak, fine, subangular blocky structure; fri- soil is on river benches and on rises in old glacial
able; neutral; abrupt, smooth boundary. lake basins. It is not eroded or is only slightly

Bl--9 to 16 inches, dark-brown (7.5YR 4/4) light eroded. Runoff is medium, however, and erosion is a
clay loam; moderate, fine, subangular blocky slight hazard. The profile is the one described as
structure; firm; neutral; clear, wavy bound- representative of the Hebron series.
ary. Included with this soil in mapping were small

B2lt--16 to 22 inches, dark-brown (7.5YR 4/4) clay areas in which the surface layer is silty. Also
loam; moderate, medium, subangular blocky included were small areas of Fox loam, 2 to 6 per-
structure; thin, continuous clay films; firm; cent slopes, and a few fairly large areas that are
few small pebbles; neutral; clear, wavy moderately eroded, that have a surface layer of
boundary. sandy loam or that have a surface layer that is

B22t--22 to 27 inches, dark-brown (7.5YR 4/4) loam; darker colored than typical for the Hebron soils.
weak, medium, subangular blocky structure; Other inclusions consist of small areas of a Hebron
thin, discontinuous clay films; friable; many loam that has a mottled subsoil and slopes of 0 to 3
pebbles of dolomite; mildly alkaline; clear, percent.
wavy boundary. Most of the acreage is in crops, but a small

IIB3t--27 to 32 inches, dark-brown (7.5YR 4/3) silty acreage is in trees or pasture. (Capability unit
clay; weak, coarse, prismatic structure IIe-6; woodland group 1; wildlife group 1; recrea-
parting to moderate, medium, subangular tion group 3; shrub and vine group 1)
blocky structure; thin, discontinuous clay
films; very firm; strongly calcareous; clear, Hebron loam, 6 to 12 percent slopes, eroded
wavy boundary. (HeC2) .--This soil is on river benches and on rises

IIC--32 to 60 inches, grayish-brown (lOYR 5/2) silty in old glacial lake basins. It is eroded to the
clay loam; weak, thick, platy structure to extent that some material from the subsoil has been
massive; very firm; many streaks of segre- mixed in the plow layer during tillage. Runoff is
gated lime; strongly calcareous. medium, and further erosion is a moderate hazard.

Included with this soil in mapping were small
In areas that have not been cultivated, the Al areas of Fox loam, 6 to 12 percent slopes, eroded.

horizon is very dark brown (lOYR 2/2) to very dark Other inclusions consist of a few fairly large
grayish brown (lOYR 3/2), and it ranges from 3 to 5 slightly eroded areas, and areas in which the sur-
inches in thickness. In those areas the A2 horizon face layer is sandy loam or silt loam.
is generally brown (lOYR 5/3) and ranges from 2 to 6 This Hebron soil is used mainly for crops. A
inches in thickness. Texture of the upper part of small acreage is in trees or pasture. (Capability
the B horizon ranges from silty clay loam to loam. unit IIIe-6; woodland group 1; wildlife group 1;
The B horizon has a hue of 10YR in places. In some recreation group 3; shrub and vine group 1)
places the IIB3 horizon is silty clay loam. The IIC
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 Hochheim Series
places the IIC horizon has a hue of 7.5YR.

The Hebron soils occur wi th poorly drained Navan The Hochheim series consists of soils that are
soils. The upper part of their solum is coarser well drained and loamy and are underlain by highly
textured than that of the Saylesville soils. calcareous loam glacial till (pl. V). These soils

occur in long, narrow areas on the convex side
Hebron loam, 0 to 2 percent slopes (HeA) .--This slopes of drumlins and glacial ground moraines,

soil dries slowly in spring and after heavy rains. generally east of the Kettle Moraine. The native
Runoff is slow. Erosion is not a hazard or is only vegetation was a deciduous forest consisting mainly
a slight hazard. of hard maple, basswood, oak, and hickory.
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In a typical profile, the surface layer is very cultivated, reaction of the solum is slightly acid,
dark brown loam that is neutral in reaction and is but the reaction ranges to neutral or moderately
about 3 inches thick. The subsurface layer is dark alkaline in areas that are intensively cultivated.
grayish-brown or grayish-brown loam that is neutral Typically, the texture of the glacial till is loam,
in reaction and is also about 3 inches thick. The but it ranges to gravelly sandy loam in places. The
subsoil is about 11 inches thick. The upper part of calcium carbonate equivalent of the glacial till
the subsoil is dark yellowish-brown and dark-brown, ranges from 40 to 60 percent.
slightly acid clay loam. The lower part is dark The profile of the Hochheim soils is somewhat
yellowish-brown or yellowish-brown, slightly cal- similar to that of the Theresa soils, except that
careous heavy loam. The substratum is yellowish- the solum is thinner.
brown, strongly calcareous gravelly loam glacial
till. Hochheim loam, 2 to 6 percent slopes (HmB) .--This

The Hochheim soils are moderately permeable and soil has the profile described as representative of
have moderate available water capacity. Natural the Hochheim series. Runoff is medium, and erosion
fertility is moderate. is a slight hazard.

Typical profile of Hochheim loam, 2 to 6 percent Included with this soil in mapping were areas
slopes (NEl/4 NWl/4 sec. 26, T. 6 N., R. 19 E.): in which the surface layer is silt loam; some mod-

erately eroded areas; and small areas of Theresa

02--1/2 inch to 0, partly decomposed leaf litter and silt loam, 2 to 6 percent slopes.
small twigs. This Hochheim soil can be cropped intensively if

Al--O to 3 inches, very dark brown (lOYR 2/2) loam; it is well managed. Most of the acreage is used for
weak, medium, granular structure; friable; crops commonly grown in the survey area, but a small
neutral; abrupt, smooth boundary. acreage is in pasture or trees. (Capability unit

A2--3 to 6 inches, dark grayish-brown (lOYR 4/2) or lIe-I; woodland group 1; wildlife group 1; recrea-
grayish-brown (lOYR 5/2) loam; weak, medium, tion group 2; shrub and vine group 1)
platy structure parting to moderate, medium,

granular structure; friable; some material Hochheim loam, 2 to 6 percent slopes, eroded
from the Al horizon is mixed with the materi- (HmB2) .--This soil has lost part of its original
al in this horizon; many roots up to one-half surface layer through erosion. In the present plow
inch in diameter; neutral; clear, wavy layer, some dark yellowish-brown clay loam from the
boundary. subsoil is mixed with the remaining original surface

Blt--6 to 9 inches, dark yellowish-brown (lOYR 4/4) soil. Runoff is medium, and further erosion is a
light clay loam; moderate, medium, subangular slight hazard. The rate of infiltration is slightly
blocky structure; discontinuous clay films; lower than in uneroded or only slightly eroded
friable; many roots up to one-half inch in areas.
diameter; few pebbles of dolomite; slightly Included with this soil in mapping were areas in
acid; clear, wavy boundary. which the surface layer is silt loam; small areas of

B2t--9 to 15 inches, dark-brown (7.5YR 4/4) clay Theresa silt loam, 2 to 6 percent slopes; and a few
loam; moderate, medium, subangular blocky places where little or no erosion has taken place.
structure; clay films on the surfaces of most If this Hochheim soil is well managed, it can be
peds; few dark-brown (7.5YR 3/2) stains of cropped intensively. Nearly all of the acreage is
organic matter; firm; many, fine, fibrous used for the crops commonly grown in the survey
roots up to one-fourth inch in diameter; few area, but a small acreage is in pasture. (Capabil-
pebbles and cobblestones of dolomite; slight- ity unit lIe-I; woodland group 1; wildlife group 1;
ly acid; clear, wavy boundary. ' recreation group 2; shrub and vine group 1)

B3--l5 to 17 inches, dark yellowish-brown (lOYR 4/4)
to yellowish-brown (lOYR 5/4) heavy loam; Hochheim loam, 6 to 12 percent slopes, eroded
friable; slightly calcareous; clear, wavy (HmC2) .--Erosion has removed part of the original
boundary. surface layer of this soil. Dark yellowish-brown

C--17 to 60 inches, yellowish-brown (lOYR 5/4) grav- clay loam from the subsoil is mixed with the remain-
elly loam till; massive; friable; few, fine, ing original surface soil in the plow layer. Runoff
fibrous roots in uppermost 5 inches; strongly is medium, and further erosion is a moderate hazard.
calcareous. The rate of infiltration is slightly lower than in

un eroded or only slightly eroded areas.
The solum ranges from 12 to 24 inches in thick- Included with this soil in mapping were areas in

ness. In some places the soil is covered by a thin which the surface layer is silt loam. Also included
layer of silt loam. The solum is generally thinnest were small areas of Theresa silt loam, 6 to 12 per-
where the surface layer is loam, and it is thickest cent slopes, eroded, and a few fairly large areas in
where the mantle of silt is thickest. In cultivated which little or no erosion has taken place.
areas the plow layer is dark grayish brown (lOYR Nearly all of the acreage is used for the crops
3/2) to dark brown (lOYR 3/3) and is 6 to 8 inches commonly grown in the survey area. A small acreage
thick. In many places pebbles in the solum are is in pasture. (Capability unit IIle-l; woodland
larger and more numerous below the B2t horizon than group 1; wildlife group 1; recreation group 2;'shrub
in that horizon. In some areas that have not been and vine group I)
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Hochheim loam, 12 to 20 percent slopes, eroded keep in good tilth. Runoff is rapid, and the hazard

(HmD2).--This soil has a profile similar to the one of further erosion is very severe.
described as representative of the Hochheim series, Included with these soils in mapping were small
except that a large part of the surface layer has areas of Hochheim loam, 12 to 20 percent slopes,
been lost through erosion.. As a result, in culti- eroded.
vated areas the plow layer now consists partly of Nearly all of the acreage is used for the crops
dark yellowish-brown clay loam from the subsoil that commonly grown in the survey area. These soils have
is mixed with the remaining original surface soil. severe limitations that affect the growth of row
Runoff is rapid, and further erosion is a severe crops. (Capability unit VIe-4; woodland group 5;
hazard. The rate of infiltration is slightly lower wildlife group 1; recreation group 2; shrub and vine
than in areas that are not eroded or that are only group 2)
slightly eroded.

Included with this soil in mapping were areas in Hochheim soils, 20 to 30 percent slopes, severely
which little or no erosion has taken place and the eroded (HoE3) .--These soils occur in small areas on
surface layer is silt loam. Also included were drumlins or ground moraines. They have lost all of
areas in which the solum is thicker than 24 inches. their original surface layer and part of their sub-

Most of the acreage is used for the crops com- soil through erosion, and the present surface layer
monly grown in the survey area, but a small acreage is loam or clay loam. The soils are difficult to
is in pasture or is used as pastured woodland. keep in good tilth. Runoff is rapid, and the hazard
(Capability unit IVe-l; woodland group 1; wildlife of further erosion is very severe.
group 1; recreation group 2; shrub and vine group 1) Included with these soils in mapping were small

areas of Hochheim loam, 20 to 30 percent slopes,

Hochheim loam, 20 to 30 percent slopes, eroded eroded.
(HmE2) .--This soil has lost a large part of its These soils are suited to use for forage crops,
original surface layer through erosion. Runoff is trees, or wildlife habitat. Limitations to their
rapid, and the hazard of further erosion is very use for cultivated crops are very severe. (Capabil-
severe. ity unit VIIe-4; woodland group 5; wildlife group 1;

Included with this soil in mapping were small recreation group 2; shrub and vine group 2)
areas of Hochheim soils, 20 to 30 percent slopes,
severely eroded. Also included were a few fairly
largeareas in which slopesare steeperthan 30 per- HoughtonSeries
cent, and areas where little or no erosion has taken
place. In the Houghtonseriesare very poorlydrained

Most of the acreage is used for pasture, but some organic soils that consist of thick deposits of de-
of it is used for crops, mainly alfalfa and brome- composed residue from water-tolerant plants. These
grass hay. A small acreage is in trees. Where soils occupy areas in old glacial lakebeds. The
forage crops are grown, the hayfields or pastures native vegetation was mainly reeds, sedges, and
can be safely renovated occasionally. This soil is forbs.
suitable only for use as pasture, woodland, or wild- In a typical profile, the surface layer is black,
life habitat. '(Capabilityunit VIe-4; woodland slightly acid muck about 9 inches thick. Just be-
group 1; wildlife group 1; recreation group 2; shrub neath the surface layer is a second layer of black,
and vine group 1) slightly acid muck about 8 inches thick. This muck

is underlain by a layer of very dark gra~ish-brown,
Hochheim soils, 6 to 12 percent slopes, severely moderately alkaline peaty muck about 43 inches thick,

eroded (HoC3).--Erosionhas removed all of the over very dark grayish-brown, slightly calcareous
original surface layer and part of the subsoil of peat.
these soils, and the present surface layer is loam The Houghton soils have moderately rapid permea-
or clay loam. Runoff is medium, and the hazard of bility and very high available water capacity.
further erosion is severe. These soils are dif- Ground water is at or near the surface throughout
ficult to keep in good tilth if they are cultivated. most of the year. Natural fertility is low.

Included with these soils in mapping were small Typical profile of Houghton muck, 0 to 2 percent
areas of Hochheim loam, 6 to 12 percent slopes, slopes (SEl/4 NEl/4 sec. 7, T. 6 N., R. 17 E.):
eroded.

Nearly all of the acreage is used for the crops 1--0 to 9 inches, black (N 2/0) muck; weak, medium,
commonly grown in the survey area. (Capability subangular blocky structure breaking to weak,
unit IVe-l; woodland group 5; wildlife group 1; fine, granular structure; very friable;
recreation group 2; shrub and vine group 2) slightly acid; abrupt, wavy boundary.

2--9 to 17 inches, black (lOYR 2/1) muck; weak,
Hochheim soils, 12 to 20 percent slopes, severely coarse, subangular blocky structure; friable;

eroded (HoD3).--These soils occur in small areas on slightly acid; clear, wavy boundary.
drumlins or ground moraines. They have lost all of 3--17 to 60 inches, very dark grayish-brown (lOYR
their original surface layer and part of their sub- 3/2) peaty muck; massive; many, fine, fibrous
soil through erosion, and the present surface layer fragments of sedges, grasses, and forbs that
is loam or clay loam. The soils are difficult to break down easily when rubbed between the
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fingers; moderately alkaline; gradual, wavy native vegetation was a forest of deciduous trees,
boundary. mainly oak, hickory, maple, and basswood.

4--60 to 65 inches, very dark grayish-brown (lOYR In a typical profile, the surface layer is very
3/2) peat; matted; few small fragments of dark grayish-brown or dark grayish-brown silt loam
snail shells; slightly calcareous. that is neutral in reaction and is about 7 inches

thick. The subsurface layer is dark grayish-brown
In places most of the solum is muck and there is and very dark grayish-brown silt loam that is neu-

little or no disintegrated peat. Snail shells are tral or slightly acid in reaction and is about 20
common below a depth of 40 inches in some areas. inches thick. The subsoil is about 23 inches thick.

The Houghton soils, like the Adrian, Ogden, Palms, The upper part of the subsoil is brown silt loam
and Rollin soils, have formed in deposits of organ- that is slightly acid. The lower part is dark
ic material, but they have formed in a thicker yellowish-brown and dark-brown silty clay loam and
deposit than have those soils. clay loam, and it is also slightly acid. The sub-

stratum is yellowish-brown, calcareous loam glacial
Houghton muck, 0 to 2 percent slopes (HtA).--This till.

soil has the profile described as representative of The Juneau soils are moderately permeable and
the Houghton series. Where drainage has been in- have high available water capacity. Natural fer-
stalled and cultivated crops are grown, subsidence tility is high.
and soil blowing are hazards. Typical profile of Juneau silt loam, 1 to 3 per-

Included with this soil in mapping were small cent slopes (NEl/4 NEl/4 sec. 21, T. 6 N., R. 19
areas of Adrian, Ogden, Palms, Rollin, and Muskego E.):
soils.

Only a small part of the acreage of this Houghton Ap--O to 7 inches, very dark grayish-brown (lOYR
soil has been cultivated. A large and increasing 3/2) to dark grayish-brown (lOYR 4/2) silt
acreage is now being used for crops, however, and loam, light brownish gray (lOYR 6/2) when
some areas that have not been cultivated are used dry; weak, medium, subangular blocky struc-
for pasture. The crops commonly grown where drain- ture parting to moderate, medium, granular
age is adequate are corn, potatoes, and carrots structure; friable; neutral; abrupt, smooth
and other vegetables, and a fairly large acreage is boundary.
used intensively for growing sod for lawns. This Al--7 to 22 inches, dark grayish-brown (lOYR 4/2)
soil can be cropped intensively if it is well silt loam; weak, thin, platy structure part-
managed. (Capability unit IIIw-9; woodland group ing to moderate, medium, granular structure;
10; wildlife group 6; recreation group 9; shrub friable; neutral; abrupt, wavy boundary.
and vine group 3) Alb--22 to 27 inches, dark grayish-brown (lOYR 4/2)

to very dark grayish-brown (lOYR 3/2) silt
Houghton muck, 2 to 6 percent slopes (HtB) .-- loam; weak, medium, subangular blocky struc-

This soil occupies rather small areas at the base ture; moderate, medium, subangular blocky
of steep slopes, adjacent to Houghton muck, 0 to 2 structure; friable; slightly acid; clear,
percent slopes. It is a wet soil and is difficult wavy boundary.
to drain because it receives a large amount of Blb--27 to 33 inches, brown (lOYR 5/3) silt loam;
water from springs and seep areas. Where drainage weak, medium, subangular blocky structure;
has been installed and cultivated crops are grown, friable; slightly acid; clear, wavy boundary.
subsidence, soil blowing, and water erosion are B2ltb--33 to 38 inches, dark yellowish-brown (lOYR
hazards. The risk of erosion can be severe, espe- 4/4) light silty clay loam; moderate, medium,
cially in spring when thawing begins. subangular blocky structure; thin, discon-

Included with this soil in mapping were small tinuous clay films; firm; slightly acid;
areas of Adrian, Ogden, and Palms soils. Also clear, wavy boundary.
included were a few areas that are sloping or mod- B22tb--38 to 44 inches, dark yellowish-brown (lOYR
erately steep. 4/4) silty clay loam; moderate, medium, sub-

Only a small acreage of this Houghton soil is angular blocky structure; thin, discontinuous
cultivated, but some areas are used for pasture. clay films; firm; slightly acid; gradual,
Where drainage is adequate, corn, potatoes, and wavy boundary.
carrots and other vegetables can be grown. (Capa- B23tb--44 to 50 inches, dark-brown (7.5YR 4/4) clay
bility unit IIIw-9; woodland group 10; wildlife loam; moderate, medium, subangular blocky
group 6; recreation group 9; shrub and vine group 3) structure; thin, continuous clay films;

firm; slightly acid.
C--50 to 60 inches, yellowish-brown (lOYR 5/4)

Juneau Series loam till; massive; friable.

The Juneau series consists of well drained or "The ~ayer"of silty all~vium ra~ges f:om 20 to 40
moderately well d " d " I " 1

Inches In thIckness, and It contaIns thIn layers of
ralne SOl s In ong narrow areas

" " " "on foot slopes and in intermittent dr~ina ewa s. lo~my materIal l~ places. Color of the alluVIum IS

Th "
"g .y maInly dark graYIsh brown (lOYR 4/2) to dark brownese soIls are made up of sIlty local alluvIum (lOYR 4/3) b t th
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""

, u some In ayers are very ar
underlaIn by older burled soils of uplands. The grayish brown (IOYR 3/2). The buried soil
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generally contains an Alb horizon of silt loam, and moderate, medium, subangular blocky struc-
it contains B2tb horizons. ture; friable; medium acid; clear, wavy

The Juneau soils occur with somewhat poorly boundary.
drained Pistakee soils. IIB2t--}9 to 32 inches, dark yellowish-brown (lOYR

4/4) clay loam; common, medium, distinct,

Juneau silt loam, 1 to 3 percent slopes (JuA).-- grayish-brown (lOYR 5/2) and prominent,
This is the only soil of the Juneau series mapped yellowish-brown (lOYR 5/8) mottles; moderate,
in the survey area. It receives runoff from the medium, subangular blocky structure; contin-
surrounding slopes and is subject to occasional uous clay films; firm; few pebbles of dolo-
overflow. Erosion is a slight hazard. mite; medium acid; clear, wavy boundary.

Included with this soil in mapping were small IIB3--32 to 36 inches, dark-brown (lOYR 4/3) clay
areas of Pistakee silt loam, 1 to 3 percent slopes.' loam; common, medium, faint, grayish-brown

If thisJuneausoil is well managed,it can be (lOYR5/2) and prominent,yellowish-brown
cropped intensively. Nearly all of the acreage is (lOYR 5/8) mottles; moderate, coarse, sub-
used for the crops commonly grown in the survey angular blocky structure; firm; dark-brown
area. Only a small acreage is in trees or perma- (lOYR 3/3) coatings of organic matter on the
'nentpasture. (Capability unit I-I; woodland group peds; few pebbles of dolomite; neutral;
1; wildlife group 7; recreation group 6; shrub clear, wavy boundary.,
and vine group 1) IIC--36 to 60 inches, pale-brown (lOYR 6/3), strati-

fied sand and gravel; single grain; loose;
slightly calcareous.

Kane Series
The solum ranges from 20 to 40 inches in thick-

The Kane series consists of somewhat poorly ness, but it is commonly 24 to 36 inches thick. The
drained, nearly level or gently sloping soils on A horizon is black (lOYR 2/1) to very dark brown
glacial outwash plains. These are silty soils that (lOYR 2/2) or very dark gray (lOYR 3/1), and it
have a clay loam subsoil underlain by calcareous ranges from 10 to 15 inches in thickness. Most of
sand and gravel outwash. The native vegetation was the B horizon has formed in glacial outwash, but the
prairie grasses. upper part has formed in silty deposits and it is

In a typical profile, the surface layer is very generally silty clay loam. The lower part, formed
dark brown silt loam that is neutral in reaction and in outwash, is commonly clay loam. In some places
is about 11 inches thick. The subsurface layer is the IIC horizon is mostly sand, and in others it is
very dark grayish-brown silt loam that is also neu- mostly gravel.
tral in reaction and is about 3 inches thick. The The Kane soils occur with well-drained Warsaw
subsoil is about 22 inches thick. The upper part of and poorly drained Sebewa soils. They have a darker
the subsoil is dark-brown, medium acid, mottled colored surface layer than the Matherton soils, a
gritty silty clay loam. The middle part is dark thicker solum than the Fabius soils, and a thinner
yellowish-brown, medium acid, mottled clay loam. solum than the Virgil soils that have a gravelly
The lower part is dark-brown, mottled clay loam that substratum.
is neutral in reaction. The substratum is pale-
brown, loose, stratified sand and gravel that are Kane silt loam, 1 to 3 percent slopes (KeA).--
slightly calcareous. This is the only soil of the Kane series mapped

The Kane soils have moderate available water in the survey area. It is subject to ponding in
capacity. Ground water is less than 3 feet below spring and during periods of heavy rainfall. Runoff
the surface in wet periods. Natural fertility and is slow, and little or no erosion has taken place.
permeability are moderate. Included with this soil in mapping were small

Typical profile of Kane silt loam, 1 to 3 per- areas of Warsaw silt loam, 0 to 2 percent slopes,
cent slopes (SEI/4 NEI/4 sec. 9, T. 6 N., R. 19 E.): and Sebewa silt loam.

Wetness is the major limitation to use of this

Ap--O to 8 inches, very dark brown (lOYR 2/2) silt Kane soil for crops. Under good management, how-
loam; moderate, fine, granular structure; ever, cropping can be intensive. Nearly all of the
friable; neutral; abrupt, smooth boundary. acreage is now used for the crops commonly grown in

Al--8 to 11 inches,'very dark brown (lOYR 2/2) silt the survey area. (Capability unit IIw-5; woodland
loam; moderate, medium, granular structure; group 12; wildlife group 5; recreation group 6;
friable; neutral; clear, wavy boundary. shrub and vine group 3)

A3--ll to 14 inches, very dark grayish-brown (lOYR
3/2) silt loam; weak, medium, subangular
blocky structure parting to moderate, fine, Kendall Series
granular structure; friable; slightly acid;

clear, wavy boundary.' The Kendall series consists of somewhat poorly
Bl--14 to 19 inches, dark-brown (lOYR 4/3) light drained, silty soils underlain by calcareous loam

gritty silty clay loam; few, fine, faint, glacial till. These soils are on the concave side
grayish-brown (lOYR 5/2) mottles and promi- slopes of ridges and drainageways, and on ground
nent, yellowish-brown (lOYR 5/8) mottles; moraines and foot slopes of glaciated uplands.
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Where the soils are on foot slopes and on the side In areas that have not been cultivated, the Al
slopes of small drainageways, the areas are general- horizon is very dark brown (lOYR 2/2) to very dark
ly long and narrow. Where the soils are at the grayish brown (lOYR 3/2), and it ranges from 3 to 5

heads of large drainageways, the areas generally inches in thickness. The A2 horizon in those areas
have an irregular shape. The native vegetation was

is generally brown and is 3 to 6 inches thick. The
a deciduous forest consisting mainly of oak, hick- B2 horizon has formed mostly in a mantle of silt
ory, maple, and basswood.

that is 36 to 50 inches thick. Where the B2 horizon
In a typical profile, the surface layer is dark has formed in this mantle of silt, its texture is

grayish-brown or very dark grayish-brown, slightly silty clay loam, but the texture is clay loam to
acid silt loam about 8 inches thick. The subsoil is

loam where the B2 horizon formed in till. In many
about 37 inches thick. The upper part of the sub- places the IIC horizon contains a number of cobble-
soil is dark-brown, slightly acid, mottled sil~ stones, mainly of dolomite. Reaction of the solum
loam. The middle part is dark-brown and dark yel- is generally strongly acid in areas that have not
lowish-brown, mottled silty clay loam that is

been cultivated, but the reaction ranges to neutral
slightly acid and neutral in reaction. The lower

in cultivated areas.
part is grayish-brown, slightly calcareous, mottled

The Kendall soils occur with well-drained St.
silt loam that contains a few pebbles. A substratum

Charles and poorly drained Pella soils. They have
of yellowish-brown, friable, strongly calcareous, formed partly in a thicker mantle of silt than the
mottled loam glacial till underlies the subsoil.

Lamartine soils, and they have a thicker solum than
The Kendall soils have moderate permeability and the Lamartine soils.

high available water capacity. Ground water is less
than 3 feet below the surface in wet periods. Natu- Kendall silt loam, 1 to 3 percent slopes (KlA).--
ral fertility is high. This is the only soil of the Kendall series mapped

Typical profile of Kendall silt loam, 1 to 3 per- in the survey area. It receives runoff from the
cent slopes (NWI/4 NWI/4 sec. 8, T. 8 N., R. 20 E.): slopes above, and it is subject to ponding in spring

and during periods of heavy rainfall. Runoff is
Ap--O to 8 inches, dark grayish-brown (lOYR 4/2) to slow, and little or no erosion has taken place.

very dark grayish-brown (lOYR 3/2) silt loam,
Erosion is a slight hazard, however, in the more

light brownish gray (lOYR 6/2) when dry; weak, sloping areas.
medium, subangular blocky structure parting to

Included with this soil in mapping were small
moderate, medium, granular structure; friable; areas of Lamartine silt loam, Pella silt loam, and
slightly acid; abrupt" smooth boundary.

St. Charles silt loam.
Bl--8 to 15 inches, dark-brown (lOYR 4/3) heavy silt This Kendall soil is used mainly for crops. It

loam; few, fine, faint, grayish-brown (lOYR is suited to the crops commonly grown in the survey
5/2) and prominent, yellowish-brown (lOYR 5/6) area where drainage is adequate. Practices that
mottles; weak, medium, subangular blocky help to control erosion are needed in the areas that
structure; friable; slightly acid; gradual,

are intensively cropped. (Capability unit IIw-2;
wavy boundary.

. woodland group 7; wildlife group 5; recreation
B2lt--15 to 27 inches, dark-brown (lOYR 4/3) silty group 6; shrub and vine group 3)

clay loam; common, medium, faint, grayish-
brown (lOYR 5/2) and prominent, yellowish-
brown (lOYR 5/6 and 5/8) mottles; weak, medi-
um, prismatic structure parting to moderate,

Kewaunee Seriesmedium, subangular blocky structure; thick,
continuous clay films; firm; slightly acid;

In the Kewaunee series are well drained or moder-
gradual, wavy boundary.

ately well drained soils that consist of a thin
B22t--27 to 39 inches, dark yellowish-brown (lOYR layer of silt loam over a clay loam subsoil that is

4/4) light silty clay loam; many, medium,
underlain by ca'lcareous silty clay till. These

distinct, grayish-brown (lOYR 5/2) and promi-
soils are on glacial ground moraines east of the

nent, yellowish-brown (lOYR 5/6 and 5/8) mot- Milwaukee River in the northern part of Milwaukee
tIes; moderate, medium, subangular blocky County. They occupy areas of irregular shape on
structure; thin, discontinuous clay films; convex side slopes. The native vegetation was a
firm; neutral; gradual, wavy boundary. deciduous forest consisting mainly of beech, maple,

IIB3--39 to 45 inches, grayish-brown (lOYR 5/2) and basswoòd.
heavy silt loam; many, medium, prominent, yel- In a typical profile, the surface layer is dark

lowish-brown (lOYR 5/6 and 5/8) mottles; weak, grayish-brown silt loam that is neutral in reaction
medium, subangular blocky structure; friable; and is about 8 inches thick. The subsurface layer
few pebbles of dolomite; slightly calcareous; is brown silt loam that is also neutral in reaction
gradual, wavy boundary. and is about 2 inches thick. The subsoil is about

IIC--45 to 62 inches, yellowish-brown (lOYR 5/4) 14 inches thick. The upper part of the subsoil is
loam; many, medium, distinct, light brownish- reddish~brown clay that is slightly acid. The lower
gray (lOYR 6/2) and prominent, yellowish-brown part is reddish-brown silty clay that is mildly al-

(lOYR 5/8) mottles; massive; friable; many kaline. The substratum is light reddish-brown silty
pebbles of dolomite; strongly calcareous. clay glacial till that is strongly calcareous.
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The Kewaunee soils are slowly permeable and have surface soil. Because this soil absorbs water slow-
high available water capacity. In some places ly, and movement of water downward through the pro-
ground water is less than 5 feet below the surface file is slow, much of the water from precipitation
in wet periods. Natural fertility is moderate. runs off, especially during periods of heavy rain-

Typical profile of Kewaunee silt loam, 2 to 6 fall. The rate of runoff is medium. Further ero-
percent slopes (SEI/4 NEI/4 sec. 1, T. 8 N., R. 21 sion is a moderate hazard.
E.): This soil is mainly in areas that have been de-

veloped for nonfarm uses, but part of the acreage is

Ap--O to 8 inches, dark grayish-brown (lOYR 4/2) in small woodlots that are within or near the de-
silt loam; moderate, medium, granular struc- veloped areas. Only a small acreage is used for
ture; friable; neutral; abrupt, smooth crops. (Capability unit IIle-6; woodland group 2;
boundary. wildlife group 2; recreation group 3; shrub and vine

A2--8 to 10 inches, brown (lOYR 5/3) silt loam; mod- group 1)
erate, medium, subangular blocky structure;
friable; neutral; abrupt, wavy boundary.

B2t--lO to 16 inches, reddish-brown (5YR 4/4) clay;
strong, medium, angular blocky structure; Knowles Series

thin, continuous clay films; firm; slightly
acid; gradual, wavy boundary.

B3--l6 to 24 inches, reddish-brown (5YR 5/3) silty The Knowles series consists of well-drained,
clay; strong, medium, subangular blocky struc- silty soils that have a clay loam subsoil and are
ture; firm; mildly alkaline; gradual, wavy underlain by dolomite bedrock (pl. V). These soils
boundary. occur on ground moraines in the northeastern part of

C--24 to 62 inches, light reddish-brown (5YR 6/3) Waukesha County. The native vegetation was a decid-
silty clay; massive; firm; strongly calcare- uous forest consisting mainly of oak and maple.
ous. In a typical profile, the surface layer is very

dark grayish-brown silt loam that is mildly alkaline

In areas that have not been cultivated, the A and is about 3 inches thick. The subsurface layer
horizon is very dark brown (lOYR 2/2) to very dark is brown silt loamthat is neutralin reactionand
grayish brown (lOYR 3/2), and it ranges from 3 to 5 is about 4 inches thick. The subsoil is about 20
inches in thickness. The B2t horizon is silty clay inches thick, The upper part of the subsoil is
in some places. Depth to free carbonates is common- dark-brown, slightly acid silty clay loam. The mid-
ly 20 to 28 inches. In places the C horizon con- dIe part is dark-brown, medium acid clay loam. The
tains pockets and lenses of silt loam or silty clay lower part is dark grayish-brown, slightly calcare-
loam. ous clay loam that contains many fragments of dolo-

The Kewaunee soils occur with somewhat poorly mite. Just beneath the subsoil is bedrock of crack-
drained Manawa soils. They have formed in reddish, ed dolomite.
slightly finer textured material than the Ozaukee The Knowles soils have moderate permeability and
and Morley soils. Unlike the Saylesville soils, moderate available water capacity. Natural fertil-
the Kewaunee soils have formed in silt loam over ity is moderate.
silty clay glacial till. Typical profile of Knowles silt loam, 2 to 6 per-

cent slopes (SEI/4 SWI/4 sec. 24, T. 6 N., R. 18
Kewaunee silt loam, 2 to 6 percent slopes E.):

(KnB).--This soil has the profile described as rep-
resentative of the Kewaunee series. It absorbs Al--O to 3 inches, very dark grayish-brown (lOYR
water slowly, and movement of water downward through 3/2) silt loam; weak, medium, granular struc-
this soil is slow. Therefore, much of the water ture; friable; mildly alkaline; clear, wavy
from precipitation runs off, especially during boundary.
periods of heavy rainfall. The rate of runoff is A2--3 to 7 inches, brown (lOYR 5/3) silt loam; weak;
medium. Erosion is a slight hazard. ~hin, platy structure; friable; many earth-

Included with this soil in mapping were small worm casts; neutral; clear, wavy boundary.
areas of Manawa silt loam, 1 to 3 percent slopes. Bl--7 to 11 inches, dark-brown (7.5YR 4/4) silty

This Kewaunee soil was formerly used mostly for clay loam; moderate, medium, subangular
crops. Now, most of the acreage is in residential blocky structure; friable; slightly acid;
developments. A small acreage is farmed, and some clear, wavy boundary.
small areas are still in woodlots. (Capability unit IIB2lt--ll to 18 inches, dark-brown (7.5YR 4/4) clay
Ile-6; woodland group 2; wildlife group 2; recrea- loam; moderate, medium, subangular blocky
tion group 3; shrub and vine group 1) structure; discontinuous clay films; firm;

few pebbles; medium acid; gradual, wavy

Kewaunee silt loam, 6 to 12 percent slopes, boundary.
eroded (KnC2).--This soil has lost part of íts orig- IIB22t--18 to 26 inches, dark-brown (7.5YR 4/4) clay
inal surface layer through erosion. The present loam; strong, medium, subangular blocky
surface layer contains some of the reddish-brown structure; continuous clay films; firm; few
subsoil that is mixed with the remaining original pebbles; medium acid; gradual, wavy boundary.
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IIB3--26 to 27 inches, dark grayish-brown (lOYR 4/2) consisting mainly of oak, hickory, maple, and
clay loam; massive; friable; many partly basswood.
weathered fragments of dolomite; slightly In a typical profile, the surface layer is very
calcareous; abrupt, smooth boundary. dark brown silt loam that is neutral in reaction and

IIIR--27 inches, hard, platy, cracked dolomitic is about 4 inches thick. The subsurface layer is
bedrock. dark grayish-brown or grayish-brown, slightly acid

silt loam, and it is also about 4 inches thick. The
The Al horizon is very dark brown (lOYR 2/2) to subsoil is about 28 inches thick. The upper part of

very dark grayish brown (lOYR 3/2), and it ranges the subsoil is dark-brown, mottled silt loam that is
from 3 to 5 inches in thickness. In cultivated neutral in reaction. The middle part is dark-brown,
areas the Ap horizon is commonly dark grayish-brown mottled silty clay loam and clay loam that are also
(lOYR 4/2). The A horizon and the upper part of the neutral in reaction. The lower part is'dark-brown,
B horizon have formed in silt, and the upper part of slightly calcareous, mottled heavy loam that con-
the B horizon is generally silty clay loam. The tains a few pebbles. A substratum of yellowish-
lower part of the B horizon has formed in glacial brown, friable, strongly calcareous, mottled loam
till, and it is generally clay loam. The mantle of glacial till is just beneath the subsoil.
silt is commonly 10 to 24 inches thick, and the The Lamartine soils have moderate permeability
solum is 20 to 40 inches thick. Depth to bedrock is and high available water capacity. Ground water is
also 20 to 40 inches. Reaction of the solum ranges less than 3 feet below the surface in wet periods.
from medium acid to neutral or mildly alkaline. Natural fertility is high.

The Knowles soils occur with somewhat poorly Typical profile of Lamartine silt loam, 1 to 4
drained soils of the Ritchey series, mottled subsoil percent slopes (SWI/4 SEI/4 sec. 20, T. 7 N., R.
variant, and with poorly drained soils of the Pella 20 E.):
series, moderately shallow varian.c. They have a
thicker solum than the Ritchey soils. Al--O to 4 inches, very dark brown (lOYR 2/2) silt

loam; moderate, medium, granular structure;

Knowles silt loam, 0 to 2 percent slopes (KwA).-- friable; neutral; clear, wavy boundary.
This soil is slightly droughty. Runoff is slow, and A2--4 to 8 inches, dark grayish-brown (lOYR 4/2)
little or no erosion has taken place. In a few or grayish-brown (lOYR 5/2) silt loam; few,
places, dolomite bedrock is near enough to the sur- fine, distinct, yellowish-brown (lOYR 5/4)
face that it hinders tillage. mottles; weak, thin, platy structure; very

Included with this soil in mapping were small friable; slightly acid; clear, wavy boundary.
areas of Ritchey silt loam, 1 to 6 percent slopes. Bll--8 to 12 inches, dark-brown (lOYR 4/3) silt

This Knowles soil is used mainly for the crops loam; few, medium, prominent, yellowish-
commonly grown in the survey area. A small acreage brown (lOYR 5/6) and faint, grayish-brown
is in pasture or trees. (Capabilityunit lIs-I; (lOYR 5/2) mottles; weak, fine, subangular
woodland group 1; wildlife group 1; recreation group blocky structure; friable; neutral; clear,
2; shrub and vine group 1) wavy boundary.

B12--l2 to 18 inches, dark-brown (lOYR 4/3) heavy
Knowles silt loam, 2 to 6 percent slopes (KwB}.-- silt loam; few, medium, prominent, yellowish-

This soil is underlain by dolomite bedrock that in brown (lOYR 5/6) and faint, grayish-brown
places is near enough to the surface that it can (lOYR 5/2) mottles; moderate, fine, subangu-
interfere with tillage. The profile is the one de- lar blocky structure; firm; neutral; gradual,
scribed as representative of the Knowles series. wavy boundary.
Runoff is medium. Erosion and droughtiness are B2lt--18 to 25 inches, dark-brown (lOYR 4/3) silty
slight hazards. clay loam; common, medium, promient, yellow-

Included with this soil in mapping were small ish-brown (lOYR 5/6 and 5/8) and faint,
areas of Ritchey silt loam, 1 to 6 percent slopes. grayish-brown (lOYR 5/2) mottles; weak,

This Knowles soil is used mainly for the crops coarse, prismatic structure parting to moder-
commonly grown in the survey area. A small acreage ate, medium, subangular blocky structure;
is in pasture or trees. (Capabilityunit IIe-2; thin, discontinuous clay films; firm; neu-
woodland group 1; wildlife group 1; recreation group tral; gradual, wavy boundary.
2; shrub and vine group 1) IIB22t--25 to 30 inches, dark-brown (lOYR 4/3) clay

loam; many, coarse, prominent, yellowish-
brown (lOYR 5/6 and 5/8) and faint, grayish-

Lamartine Series brown (lOYR 5/2) mottles; weak, coarse, pris-
matic structure parting to moderate, medium,

The Lamartine series consists of somewhat poorly subangular blocky structure; thick, continu-
drained soils in drainageways, on foot slopes, and ous, very dark grayish-brown (lOYR 3/2) clay
in slight depressions of glaciated uplands and films; firm; few pebbles of dolomite; neu-
ground moraines. These soils are silt loam over a tral; clear, wavy boundary.
subsoil that is mainly silty clay loam and clay loam IIB3--30 to 36 inches, dark-brown (lOYR 4/3) heavy
and is underlain by calcareous loam glacial till. loam; many, coarse, prominent, yellowish-
The native vegetation was a deciduous forest brown (lOYR 5/6 and 5/8) and faint,
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grayish-brown (lOYR 5/2) mottles; weak, The Lawson soils have moderate permeability and
coarse, subangular blocky structure; friable; very high available water capacity. Ground water is
few pebbles of dolomite; slightly calcareous; less than 3 feet below the surface in wet periods.
gradual, wavy boundary. These soils are subject to flooding. Natural fer-

IIC--36 to 60 inches, yellowish-brown (lOYR 5/4) tility is high.
loam; common, medium, distinct, grayish-brown Typical profile of Lawson silt loam (0 to 2 per-
(lOYR 5/2) mottles; massive; friable; many cent slopes) (NWl/4 SWl/4 sec. 20, T. 6 N., R. 21
pebbles of dolomite; strongly calcareous. E.):

The Al horizon is black (lOYR 2/1) to very dark All--O to 10 inches, very dark grayish-brown (lOYR
grayish brown (lOYR 3/2), and it ranges from 3 to 6 3/2) silt loam; weak, fine, subangular
inches in thickness. The A2 horizon is dark grayish blocky structure; friable; neutral; abrupt,
brown (lOYR 4/2) to brown (lOYR 5/3) and ranges from smooth boundary.
3 to 5 inches in thickness. The Ap horizon in cul- A12--l0 to 14 inches, very dark gray (lOYR 3/1) silt
tivated fields is generally very dark grayish brown loam; moderate, fine, subangular blocky
(lOYR 3/2). TheA horizon and most of the B horizon structure; friable; neutral; clear, smooth
have formed in a mantle of silt 20 to 36 inches boundary.
thick. The part of the B2 horizon that formed in A13--l4 to 21 inches, very dark gray (2.5Y 3/1)
silt is generally silty clay loam, and the part that heavy silt loam; weak, medium, prismatic
formed in till is commonly clay loam. The IIC hori- structure parting to moderate, medium, sub-
zon is commonly loam, and it contains many pebbles angular blocky structure; firm; fine, common,
of dolomite and a few cobblestones. Reaction of the distinct, dark yellowish-brown (lOYR 4/4)
solum ranges from slightly acid to moderately alka- mottles; neutral; clear, smooth boundary.
line. A14g--2l to 26 inches, dark olive-gray (5Y 3/2)

The Lamartine soils occur with well drained heavy silt loam; weak, coarse, prismatic
Dodge, moderately well drained Mayville, and poorly structure parting to moderate, medium, sub-
drained Pella soils. They have a thinner mantle of angular blocky structure; firm; common,
silt than the Kendall soils. coarse, distinct, dark yellowish-brown (lOYR

4/4) mottles; neutral; clear, smooth bound-
Lamartine silt loam, 1 to 4 percent slopes ary.

(LmB).--This is the only soil of the Lamartine A15--26 to 34 inches, very dark gray (lOYR 3/1)
series mapped in the survey area. It generally heavy silt loam; weak, medium, subangular
occurs in long, narrow areas that extend in a north- blocky structure; friable; few, prominent,
east-southwest direction. Because this soil dark yellowish-brown (lOYR 4/4) mottles; neu-
receives runoff from the slopes above, ponding is a tral; clear, smooth boundary.
hazard in spring and during periods of heavy rain- A16g--34 to 42 inches, grayish-brown (2.5Y 5/2)
fall. Little or no erosion has taken place. heavy silt loam; many, coarse, prominent,

Included with some areas of this soil in mapping yellowish-brown (lOYR 5/6) mottles; massive;
were small areas of Mayville silt loam; Theresa silt friable; neutral; clear, smooth boundary.
loam, 2 to 6 percent slopes; and Pella silt loam. A17--42 to 60 inches, .verydark gray (lOYR 3/1) silt

Wetness is the major limitation to use of this loam; massive; friable; neutral.
Lamartine soil for crops. Much of the acreage is
used for the crops commonly grown in the area. Some Color of the upper A horizons ranges from black
of it is in pasture or trees. (Capability unit (N 2/0) to very dark grayish brown (lOYR 3/2). Tex-
IIw-2; woodland group 7; wildlife group 5; recrea- ture throughout the solum is generally silt loam,
tion group 6; shrub and vine group 3) 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

Lawson Series of 40 to 60 inches. Reaction of the solum ranges
from slightly acid to mildly alkaline.

The Lawson series consists of somewhat poorly The Lawson soils have formed in a thicker deposit
drained, silty soils that have formed in deep, silty of alluvial material than have the Pistakee soils,
alluvium. These soils occur along streams. The and they are darker colored than the Pistakee soils.
native vegetation was mainly grasses and widely
spaced.trees. Lawson silt loam (0 to 2 percent slopes) (Lo).--

In a typical profile, the surface layer is very This is the only soil of the Lawson series mapped in
dark grayish-brown and very dark gray silt loam the survey area. It is subject to flooding and has
about 14 inches thick. Just beneath the surface a high water table much of the time.
layer and extending to a depth of about 34 inches is Included with this soil in mapping were small
very dark gray and dark olive-gray silt loam. Under- areas of Alluvial land and of Pistakee silt loam, 1
lying this silt loam is grayish-brown and very dark to 3 percent slopes.
gray silt loam that extends to a depth of more than Where drainage and protection from flooding are
60 inches. The entire profile is neutral in adequate, this Lawson soil is suited to the crops
reaction. commonly grown in the survey area. Where
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protection from flooding cannot be provided, this Typical profile of Lorenzo loam, 2 to 6 percent
soil is better suited to use for pasture, as wood- slopes, eroded (SWI/4 NEI/4 sec. 7, T. 5 N., R,
land, or as wildlife habitat than to use for culti- 17 E.):
vated crops. Most of the acreage is in pasture, and
only a small acreage is cultivated. (Capability Ap--O to 8 inches, very dark grayish-brown (lOYR
unit IIw-13; woodland group 12; wildlife group 5; 2/2) loam; moderate, fine, granular struc-
recreation group 8; shrub and vine group 3) ture; neutral; abrupt, wavy boundary.

Bl--8 to 14 inches, dark-brown (lOYR 4/3) light clay

L L d
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loam t? ~llt lo~m, In cut areas, where the s?lum,of Cas co soils and a thinner solum than the Warsaw
the orlglnal solI ha~ bee~ removed, the,materlal lS soils,
generally loamy glaclal tlll that contalns pockets
or lenses of sand and gravel or, in some places,
clayey material. In fill areas the material is more Lorenzo loam, 2 to 6 percent slopes, eroded
variable, and it contains cinders, rocks, broken (LyB2).--This soil has the profile described as
slabs of concrete, and other debris in some places, representative of the Lorenzo series, Runoff is me-

The surface of this land type is generally com- dium, and further erosion is a slight hazard. In
pacted, but the soil material is somewhat more fa- addition, this soil is droughty.
vorable for the growth of plants than that in Clayey Included with this soil in mapping were small
land. Limitations and hazards that affect engineer- areas of Warsaw loam, 2 to 6 percent slopes, and
ing uses are so variable that they can be determined areas where little or no erosion has taken place.
only by onsite investigation. (Capability unit Also included were a few fairly large areas in which

Vllls-lO; woodland group 11; wildlife group 1; the surface layer is sandy loam.
recreation group 10; shrub and vine group 4) Nearly all of the acreage is used for the crops

commonly grown in the survey area. A small acreage

L S'
is in pasture. (Capability unit IIIe-4; woodland

orenzo erles group 12; wildlife group 4; recreation group 2;
, , shrub and vine group 2)

In the Lorenzo serles are well-dralned, loamy
soils that have a clay loam subsoil underlain by
calcareous sand and gravel glacial outwash. The na- Lorenzo loam, 6 to 12 percent slopes, eroded
tive vegetation was mainly prairie grasses, (LyC2) ,--This soil is droughty, and it is moderat~ly

In a typical profile, the surface layer is very susceptible to further erosion. Runoff is medium.
dark grayish-brown loam that is neutral in reaction Included with this soil in mapping were a few
and is about 8 inches thick. The subsoil is about small areas of Warsaw loam, 6 to 12 percent slopes,
11 inches thick, It is dark-brown clay loam that is eroded, and a few fairly large areas in which little
slightly acid, and it has a few pebbles in the lower or no erosion has taken place.
part. The substratum is pale-brown, loose, strati- Nearly all of the acreage is used for the crops
fied sand and gravel (pl. V). commonly grown in the survey area, A small acreage

The Lorenzo soils are moderately permeable and is in pasture, (Capability unit IVe-4; woodland
have low available water capacity, Natural fertil- group 12; wildlife group 4; recreation group 2;
ity is moderate. shrub and vine group 2)
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Lorenzoloam, 12 to 20 percentslopes,eroded B2lt--12to 17 inches,reddish-brown(5YR 4/4) silty
(LyD2).--This soil is droughty. Because runoff is clay; many, medium, distinct, grayish-brown
rapid, further erosion is a severe hazard. (lOYR 5/2) mottles; strong, fine, angular

Included with this soil in mapping were small blocky structure; thick, continuous clay
areas of a moderately eroded Warsaw loam having films; firm; few small pebbles; mildly alka-
slopes of 12 to 20 percent. Also included were a line; clear, wavy boundary.
few fairly large areas of a Lorenzo loam in which B22t--17 to 21 inches, reddish-brown (5YR 4/4) silty
little or no erosion has taken place. clay; many, medium, prominent, gray (lOYR

Most of the acreage is used for crops grown for 5/1) mottles; strong, fine, angular blocky
forage, but a small acreage is in pasture. This structure; thick, continuous clay films; few
soil is better suited to use for pasture, forage small pebbles; moderately alkaline; clear,
crops, or trees than to use for crops that require wavy boundary.
cultivation,and it can alsobe used as wildlife B23t--2lto 30 inches,reddish-brown(5YR 4/4) silty
habitat. Renovation of pastures and hayfields clay; many, medium, prominent, gray (lOYR
should be kept to a minimum. (Capability unit 5/1) mottles; weak, medium, prismatic struc-
VIe-4; woodland group 12; wildlife group 4; recrea- ture parting to moderate, medium, angular
tion group 2; shrub and vine group 2) blocky structure; few, thick, patchy clay

films; firm; few small pebbles; strongly
calcareous; gradual, wavy boundary.

Cl--30 to 53 inches, reddish-brown (5YR 5/4) silty
Manawa Series clay: many, coarse, prominent, gray (lOYR

5/1) mottles; weak, medium, prismatic struc-
The Manawa series consists of somewhat poorly ture; firm; few pebbles; few segregations of

drained, silty soils that have a silty clay subsoil soft lime; highly calcareous; gradual, wavy
over calcareous silty clay glacial till. These boundary.
soilsoccupythe concaveside slopesof drainageways C2--53 to 73 inches,reddish-brown(5YR 5/4) silty
and slight depressions. They lie east of the Mil- clay; massive; firm; highly calcareous.
waukee River in the northern part of Milwaukee
County. The native vegetation was a deciduous for- In areas that have not been cultivated, the Al
est consisting mainly of beech, bas'swood,and elm. horizon is very dark brown (lOYR 2/2) to very dark

In a typical profile, the surface layer is very grayish brown (lOYR 3/2), and it ranges from 5 to 9
dark grayish-brown, mildly alkaline silt loam about inches in thickness. The A2 horizon is 2 to 4
9 inches thick. The subsurface layer is brown, inches thick, and it is brown (lOYR 5/3) in places.
mildly alkaline, mottled silty clay loam about 3 In some places the B2t horizons have a hue of 7.5YR.
inches thick. The subsoil is about 18 inches thick. The C horizons are silty clay loam in some areas.
The upper part of the subsoil is reddish-brown, Thickness of the solum ranges from 22 to 32 inches.
mildly and moderately alkaline, mottled silty clay. The Manawa soils occur with well drained or mod-
The lower part is reddish-brown, strongly calcare- erately well drained Kewaunee soils. They have
ous, mottled silty clay. The substratum is reddish- formed in somewhat finer textured glacial material
brown, strongly calcareous, mottled silty clay gla- than the Mequon and Blount soils.
cial till containing a few pebbles and a few segre-
gations of soft lime.' Manawa silt loam, 1 to 3 percent slopes (MaA).--

The Manawa soils are slowly permeable and have This is the only soil of the Manawa series mapped in
high available water capacity. Ground water is the survey area. Runoff is medium at times, espe-
less than 3 feet below the surface in wet periods. cially during periods of heavy rainfall, and the
Natural fertility is moderate. more sloping areas are then slightly susceptible to

Typical profile of Manawa silt loam, 1 to 3 per- erosion.
cent slopes (SEI/4 NEI/4 sec. 1, T. 8 N., R. 21 E.): Included with this soil in mapping were small

areas of Kewaunee silt loam, 2 to 6 percent slopes,
Ap--O to 8 inches, very dark grayish-brown (lOYR and some areas of poorly drained soils.

3/2) silt loam; moderate, fine, subangular Wetness is the major limitation to use of this
blocky structure parting to moderate, fine, Manawa soil for crops. Much of the acreage was for-
granular structure; friable; mildly alkaline; merly used for crops, but most of it is now used
abrupt, smooth boundary. for housing developments. A small acreage is still

Al--8 to 9 inches, very dark grayish-brown (lOYR farmed or is in woodlots. (Capability unit IIw-2;
3/2)heavy silt loam;few, fine,distinct, woodlandgroup 7; wildlifegroup 5; recreation
dark-brown (7.5YR 4/4) mottles; moderate, group 6; shruband vine group 3)
fine, subangular blocky structure; friable;
mildly alkaline; abrupt, wavy boundary.

A2--9 to 12 inches, brown (7.5YR 5/2) silty clay Markham Series
loam; few, fine, prominent, strong-brown
(7.5YR 5/6) mottles; moderate, thin, platy In the Markham series are well drained or moder-
structure; friable; mildly alkaline; abrupt, ately well drained, silty soils that have a silty
smooth boundary. clay subsoil over calcareous silty clay loam glacial
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till. These soils occur in the southern part of (lOYR 4/3) mottles; massive; firm; few peb-
Milwaukee County and the southeastern part of Wauke- bles of dolomite; highly calcareous.
sha County. The native vegetation was mainly prai-
rie grasses and a few scattered oaks. The solum is commonly 24 to 32 inches thick, but

In a typical profile, the surface layer is black the thickness ranges from 20 to 40 inches. Thick-
silt loam that is neutral in reaction and is about 9 ness of the mantle of silt is typically 10 to 20
inches thick. The subsurface layer is dark grayish- inches, The A2 horizon is dark grayish brown (lOYR
brown silt loam that is slightly acid and is about 2 4/2) to brown (lOYR 5/3), and it ranges from 1 to 4
inches thick, The subsoil is about 20 inches thick, inches in thickness, In some places the IIB2lt
The upper part of the subsoil is dark-brown silty horizon is silty clay loam. Reaction of the solum
clay loam that is slightly acid in reaction. The ranges from slightly acid to mildly alkaline.
middle part of the subsoil is dark yellowish-brown The Markham soils occur with somewhat poorly
to dark-brown silty clay that is mildly alkaline. drained Elliott and poorly drained Ashkum soils.
The lower part is brown, mottled silty clay loam They have a darker colored surface layer and subsur-
that is slightly calcareous and contains a few peb- face layer than the Morley and Ozaukee soils.
bles. Underlying the subsoil is a substratum of
brown, mottled silty clay loam glacial till that is Markham silt loam, 2 to 6 percent slopes (MeB),--
highly calcareous and contains a few pebbles. This is the only soil of the Markham series mapped

The Markham soils have moderately slow permeabil- in the survey area. Runoff is medium, and erosion
ity and high available water capacity. In some is a slight hazard. This soil remains wet for sev-
places ground water is less than 5 feet below the eral days after periods of heavy rain.
surface during wet periods, Natural fertility is Included with this soil in mapping were small
high, areas of Morley silt loam, 2 to 6 percent slopes,

Typical profile of Markham silt loam, 2 to 6 per- and of an Elliott silt loam having slopes of 0 to 3
cent slopes (SWI/4 SWI/4 sec, 28, T. 5

N" R. 21 percent. Also included were some moderately eroded
E,): areas,

Nearly all of the acreage is used for the crops

Ap--O to 9 inches, black (lOYR 2/1) silt loam; mod- commonly grown in the survey area, (Capability
erate, medium, granular structure; friable; unit IIe-6; woodland group 1; wildlife group 4;
neutral; abrupt, smooth boundary, recreation group 3; shrub and vine group 1)

A2--9 to 11 inches, dark grayish-brown (lOYR 4/2)
~ilt loam; weak, med~um, platy structure part- Marshlng to moderate, medlum, granular structure;
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IIB3--26 to 31 inches, brown (lOYR 5/3) silty clay
loam; common, fine, faint, light brownish-gray Martinton Series
(lOYR 6/2) and prominent, yellowish-brown
(lOYR 5/6) mottles; weak, coarse, prismatic The Martinton series consists of somewhat poorly
structure breaking to weak, coarse, subangular drained, nearly level or gently sloping soils that
blocky structure; firm; few pebbles of dolo- have formed in lacustrine material, These soils lie
mite; slightly calcareous; clear, wavy bound- on the concave side slopes of low stream benches and
ary, of basins formerly occupied by glacial lakes, The

IIC--3l to 60 inches, brown (lOYR 5/3) silty clay native vegetation was mainly water-tolerant grasses,
loam; common, medium, faint, dark-brown but it included a few scattered oak and elm trees.
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In a typical profile, the surface layer is black (lOYR 5/8) mottles; structureless (massive)
silt loam that is slightly acid and is about 11 or weak, medium, prismatic structure; firm;
inches thick. The subsurface layer is very dark highly calcareous.
grayish-brown silty clay loam that is also slightly
acid and is about 5 inches thick. The subsoil is Thickness of the A horizon ranges from 10 to 16
about 19 inches thick. The upper part of the sub- inches, and thickness of the solum ranges from 24
soil is grayish-brown silty clay loam that is neu- to 36 inches. In many places the C horizons con-
tral in reaction. The middle part is brown silty tain thin layers of coarse silt and fine sand, as
clay that is also neutral in reaction. The lower well as patches where secondary lime has accumula-
part is brown clay that is slightly calcareous. ted.
Underlying the subsoil is the substr~tum of brown, The Martinton soils occur with well drained or
calcareous heavy silty clay loam. Both the subsoil moderately well drained Saylesville and poorly
and the substratum contain distinct and prominent drained Montgomery soils. They have less grit and
mottles. pebbles throughout their profile than the Elliott

The Martinton soils are slowly permeable and soils. The upper part of their solum is finer
have high available water capacity. Ground water textured than that of the Aztalan soils.
is less than 3 feet below the surface in wet periods.
Natural fertility is high. Martinton silt loam, 1 to 3 percent slopes

Typical profile of Martinton silt loam, 1 to (MgA).--This is the only soil of the Martinton
3 percent slopes (SWI/4 SEI/4 sec. 20, T. 6 N., R. series mapped in the survey area. In places its
19 E.): surface layer is lighter colored and thinner than

the one in the profile described as representative
Ap--O to 7 inches, black (lOYR 2/1) silt loam; mod- of the Martinton series. Runoff is slow, and this

erate, fine, granular structure; many, fine, soil is subject to ponding in spring and during
fibrous roots; friable; slightly acid; abrupt, periods of heavy rainfall. It is not eroded or is
smooth boundary. only slightly eroded.

Al--7 to 11 inches, black (lOYR 2/1) silt loam; Included with this soil in mapping were small
weak, medium, subangular blocky structure areas of Saylesville silt loam, 0 to 2 percent
parting to moderate, fine, granular structure; slopes, and of Montgomery silty clay loam.
friable; slightly acid; clear, wavy boundary. This Martinton soil is used mostly for the crops

A3--ll to 16 inches, very dark grayish-brown (lOYR commonly grown in the survey area. A small acreage
3/2) light silty clay loam; few, fine, dis- is in pasture or trees. (Capability unit IIw-2;
tinct, dark yellowish-brown (lOYR 4/4) mot- woodland group 12; wildlife group 5; recreation
tIes; moderate, fine, subangular blocky struc- group 6; shrub and vine group 3)
ture; friable; slightly acid; clear, wavy
boundary.

Bl--16 to 23 inches, grayish-brown (lOYR 5/2) silty
M h S .

.
'. at erton erles

clay loam; common, fIne, promInent, yellowlsh-

brown' (lOYR 5/6) mottles; moderate, fine,

subangular blocky structure; firm; neutral; The Matherton series consists of somewhat poorly
gradual, wavy boundary. drained soils that have formed partly in deposits

B2lt--23 to 26 inches, brown (lOYR 5/3) silty clay; of medium-textured material and partly in calcareous
common, medium, prominent, yellowi~h-brown outwash. These soils are on glaciated outwash
(lOYR 5/8) and faint, grayish-brown (lOYR 5/2) plains. The native vegetation was a deciduous
mottles; moderate, medium, angular blocky forest consisting mainly of oak, hickory, and elm.
structure; continuous clay films; firm; neu- In a typical profile, the surface layer is very
tral; clear, wavy boundary. dark grayish-brown silt loam that is neutral in

B22t--26 to 35 inches, brown (7.5YR 4/4) clay; com- reaction and is about 6 inches thick. The subsur-
mon, fine, distinct, light brownish-gray (lOYR face layer, about 8 inches thick, is dark grayish-
6/2) mottles; weak, medium, prismatic struc- brown, slightly acid silt loam and dark grayish-
ture parting to strong, medium, angular brown, slightly acid, mottled loam. The subsoil is
blocky structure; continuous clay films; firm; about 21 inches thick, and it is mottled throughout.
roots are common; slightly calcareous; gradual, The upper part of the subsoil is dark grayish-brown,
wavy boundary. slightly acid loam; the middle part is dark-brown,

Cl--35 to 44 inches, brown (7.5YR 5/3) heavy silty slightly acid clay loam; and the lower part is
clay loam; common, medium, faint, light dark yellowish-brown, mildly alkaline sandy clay
brownish-gray (lOYR 6/2) mottles; weak, medi- loam. The substratum is light brownish-gray, loose,
urn, prismatic structure parting to moderate, stratified sand and gravel that are slightly calcar-
medium, angular blocky structure; firm; cal- eous.
careous; gradual, wavy boundary. The Matherton soils are moderately permeable,

C2--44 to 62 inches, brown (7.5YR 5/3) heavy silty have moderate available water capacity, and have
clay loam; many, medium, faint, light brownish- moderate natural fertility. Ground water is less
gray (lOYR 6/2) and prominent, yellowish-brown than 3 feet below the surface in wet periods.
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Typical profile of Matherton silt loam, 1 to 3 Matherton sandy loam, 1 to 3 percent slopes
percent slopes (NEI/4 SWI/4 sec. 34, T. 7 N., R. (MhA).--This soil is subject to ponding in spring
17 E.): and during periods of heavy rainfall. Runoff is

slow, and little or no erosion has taken place.
AI--O to 6 inches, very dark grayish-brown (lOYR Included with this soil in mapping were small

3/2) silt loam; moderate, fine, granular areas of Fox sandy loam, 0 to 2 percent slopes, and
structure; friable; neutral; abrupt, wavy small areas of a Sebewa soil that has a loam sur-
boundary. face layer. .

A2--6 to 11 inches, dark grayish-brown (lOYR 4/2) Wetness is the major limitation to use of this
silt loam; weak, medium, platy structure Matherton soil for crops. Most of the acreage is
parting to weak, fine, granular structure; used for the crops commonly grown in the area,
friable; slightly acid; clear, wavy boundary. however, and only a small acreage is in pasture or

A3--11 to 14 inches, dark grayish-brown (lOYR 4/2) trees. (Capability unit IIw-5; woodland group 7;
loam; few, fine, faint, grayish-brown (lOYR wildlife group 5; recreation group 6; shrub and
5/2) and prominent, yellowish-brown (lOYR 5/8) vine group 3)
mottles; weak, fine, subangular blocky struc-
ture; slightly acid; clear, wavy boundary. Matherton silt loam, 1 to 3 percent slopes

Bl--14 to 17 inches, dark grayish-brown (lOYR 4/2) (MmA).--This soil has the profile described as rep-
loam; common, medium, faint, grayish-brown resentative of the Matherton series. Runoff is
(lOYR 5/2) and prominent, yellowish-brown slow, and little or no erosion has taken place.
(lOYR 5/8) mottles; moderate, medium, sub- This soil is subject to ponding in spring and during
angular blocky structure; discontinuous clay periods of heavy rainfall. Wetness is its major
films; friable; slightly acid; clear, wavy limitation to use for crops.
boundary. Included with this soil in mapping were small

B2t--17 to 29 inches, dark-brown (lOYR 4/3) clay areas of Sebewa silt loam and of Fox silt loam, 0
loam; common, medium, faint, grayish-brown to 2 percent slopes. Also included were areas in
(lOYR 5/2) and prominent, yellowish-brown which the surface layer is loam.
(lOYR 5/8) mottles; moderate, medium, suban- Where this Matherton soil is adequately drained,
gular blocky structure; continuous clay films; it is suited to the crops commonly grown in the
firm; few pebbles of dolomite; few iron con- survey area. Most of the acreage is used for
cretions; slightly acid; gradual, wavy bound- crops, but a small acreage is in pasture or trees.
ary. (Capability unit IIw-5; woodland group 7; wildlife

B3--29 to 35 inches, dark yellowish-brown (lOYR 4/4) group 5; recreation group 6; shrub and vine group 3)
sandy clay loam; many, medium, distinct,
grayish-brown (lOYR 5/2) and prominent,
yellowish-brown (lOYR 5/8) mottles; weak, Mayville Series
medium, subangular blocky structure; friable;
many pebbles of dolomite; mildly alkaline; The Mayville series consists of moderately well
abrupt, wavy boundary. drained, nearly level or gently sloping, silty

IIC--35 to 62 inches, light brownish-gray (lOYR 6/2), soils that are underlain by calcareous loam glacial
stratified sand and gravel; single grain; till. These soils occur on ridgetops and along the
loose; slightly calcareous. bases of foot slopes in glaciated uplands. The

native vegetation was a deciduous forest consisting
The solum is commonly 30 to 36 inches thick, but mainly of maple, basswood, oak, and hickory.

its thickness ranges from 20 to 40 inches. In In a typical profile, the surface layer is very
places the mantle of silt is lacking, and in those dark grayish-brown or dark grayish-brown silt loam
areas the surface layer is sandy loam. In the that is neutral in reaction and is .about7 inches
areas where this soil formed partly in silt, the thick. The subsoil is about 25 inches thick. The
surface layer is silt loam. Color of the Al hori- upper part of the subsoil is dark-brown, slightly
zon ranges from very dark brown (lOYR 2/2) to very acid and medium acid silt loam and silty clay loam
dark grayish brown (lOYR 3/2), and that horizon is over dark-brown, slightly acid, mottled silty clay
commonly 4 to 6 inches thick. In some places where loam. The lower part is dark yellowish-brown,
the surface layer is silt loam, the upper part of slightly calcareous, mottled clay loam. The sub-
the B horizon is silty clay loam and the lower part stratum is brown, very friable, strongly calcareous,
of the B horizon is clay loam. Where the surface mottled loam glacial till.
layer is sandy loam, the entire B horizon is com- The Mayville soils are moderately permeable and
monly sandy clay loam. In some places the C hori- have high available water capacity. Natural fer-
zon is mostly sand, and in others it is mostly tility is high.
gravel. Typical profile of Mayville silt loam, 2 to 6

Matherton soils occur with well-drained Fox and percent slopes (SEI/4 SEI/4 sec. 18, T. 7 N., R.
poorly drained Sebewa soils. They have a lighter 20 E.):
colored surface layer than the Kane soils, a thin-
ner solum than the Virgil soils, and a thicker Ap--O to 7 inches, very dark grayish-brown (IOYR
solum than the Fabius soils. 3/2) or dark grayish-brown (IOYR 4/2) silt
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loam, light brownish gray (lOYR 6/2) when dry; unit I-I; woodland group 1; wildlife group 1; recre-
weak, fine, subangular blocky structure; fri- ation group 1; shrub and vine group 1)
able; neutral; abrupt, smooth boundary.

Bl--7 to 12 inches, dark-brown (lOYR 4/3) silt Mayville silt loam, 2 to 6 percent slopes (MoB).--
loam; weak, medium, subangular blocky struc- This soil has the profile described as representa-
ture; friable; slightly acid; clear, wavy tive of the Mayville series. Runoff is medium, and
boundary. erosion is a slight hazard.

B2lt--12 to 18 inches, dark-brown (lOYR 4/3) light Included with this soil in mapping were small
silty clay loam; weak, coarse, prismatic areas of Theresa silt loam, 2 to 6 percent slopes;
structure parting to moderate, medium, sub- Dodge silt loam, 2 to 6 percent slopes; and a
angular blocky structure; firm; medium acid; Lamartine silt loam that has slopes of 2 to 6 per-
clear, wavy boundary. cent.

B22t--18 to 24 inches, dark-brown (lOYR 4/3) silty This Mayville soil is used mostly for the crops
clay loam; common, coarse, prominent, yel- commonly grown in the survey area. A small acreage
lowish-brown (lOYR 5/6 and 5/8) mottles; mod- is in pasture or is used as woodland. (Capability
erate, coarse, prismatic structure parting unit IIe-l; woodland group 1; wildlife group 1;
to moderate, medium, subangular blocky struc- recreation group 1; shrub and vine group 1)
ture; discontinuous clay films; firm; slightly
acid; clear, wavy boundary.

IIB3t--24 to 32 inches, dark yellowish-brown (lOYR Mequon Series
4/4) light clay loam; few, distinct, grayish-
brown (lOYR 5/2) and prominent, yellowish- In the Mequon series are somewhat poorly drained,
brown (lOYR 5/6 and 5/8) mottles; weak, silty soils that have a silty clay subsoil under-
coarse, prismatic structure parting to moder- lain by calcareous silty clay loam glacial till.
ate, medium, blocky structure; continuous These soils are on the concave side slopes of drain-
clay films; firm; dark-brown (lOYR 3/3) stains ageways and in slight depressions in the northern
of organic matter; few pebbles of dolomite; part of Milwaukee County and the northeastern
slightly calcareous; clear,'wavy boundary. part of Waukesha County. The native vegetation was

IIC--32 to 60 inches, brown (lOYR 5/3) loam; few, a deciduous forest consisting mainly of oak, maple,
faint, grayish-brown (lOYR 5/2) and prominent, hickory, and elm.
yellowish-brown (lOYR 5/6 and 5/8) mottles; In a typical profile, the surface layer is dark-
massive; very friable; many pebbles of dolo- brown to very dark grayish-brown silt loam that is
mite; strongly calcareous. neutral in reaction and is about 8 inches thick.

The subsoil is about 18 inches thick. The upper
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Ap--O to 8 inches, dark-brown (lOYR 3/3) to very
Mayville silt loam, 0 to 2 percent slopes dark grayish-brown (lOYR 3/2) silt loam;

(MoA).--This soil sometimes remains wet for a few weak, medium, subangular blocky structure
days after heavy rains. Runoff is slow, and little parting to moderate, fine, granular struc-
or no erosion has taken place. ture; friable; neutral; abrupt, smooth bound-

Included with this soil in mapping were small ary.
areas of Theresa silt loam, 0 to 2 percent slopes; Bl--8 to 12 inches, dark grayish-brown (lOYR 4/3)
Dodge silt loam, 0 to 2 percent slopes; and a silty clay loam; few, fine, faint, grayish-
Lamartine silt loam that has slopes of 0 to 2 per- brown (lOYR 5/2) mottles; moderate, medium,
cent. subangular blocky structure; friable; neu-

This Mayville soil is used mainly for the crops tral; clear, wavy boundary.
commonly grown in the survey area. A small acreage IIB2t--12 to 19 inches, dark-brown (lOYR 4/3) silty
is in pasture or is used as woodland. (Capability clay; many, medium, faint, grayish-brown
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(2.5Y 5/2) mottles; strong, medium, angular by calcareous glacial till that, in this survey
blocky structure; thick, continuous clay area, has a texture of sandy loam. They are on
films; firm; few small pebbles of dolomite; drumlins and ground moraines in the southwestern
neutral; gradual, wavy boundary. part of Waukesha County. Most of the less sloping

IIB3--l9 to 26 inches, brown (7.5YR 5/4) heavy areas have an irregular shape, and the steeper
silty clay loam; common, fine, distinct, areas are mainly long and narrow. The native vege-
strong-brown (7.5YR 5/6) and dark-brown tation was a deciduous forest consisting mainly of
(7.5YR 4/2) mottles; moderate, coarse, pris- oak and hickory.
matic structure parting to moderate, medium, In a typical profile, the survey layer is dark
angular blocky structure; firm; few pebbles grayish-brown loam that is neutral in reaction and
of dolomite; slightly calcareous; gradual, is about 7 inches,thick, The subsoil is about 27
wavy boundary. inches thick. The upper part of the subsoil is dark

IIC--26 to 60 inches, brown (7.5YR 5/2 to 5/4) silty yellowish-brown loam that is neutral in reaction.
clay loam; common, medium, distinct, strong- The middle part of the subsoil is brown clay loam
brown (7.5YR 5/6) mottles; weak, coarse, pris- that is also neutral in reaction. The lower part is
matic structure to massive; firm; light-gray dark yellowish-brown sandy clay loam that is mildly
(lOYR 7/2) coatings of segregated lime; few alkaline. Underlying the subsoil is a substratum
pebbles of dolomite; highly calcareous, of yellowish-brown, friable sandy loam glacial till

that is slightly calcareous.
In areas that have not been cultivated, the Al The Miami soils are moderately permeable and have

horizon is very dark brown (lOYR 2/2) to very dark moderately high available moisture capacity. Natu-
grayish brown (lOYR 3/2) and ranges from 4 to 7 ral fertility is moderate.
inches in thickness. The A2 horizon in uncultivated Typical profile of Miami loam, sandy loam sub-
areas is generally brown (lOYR 5/3) and ranges from stratum, 2 to 6 percent slopes (SEI/4 NEI/4 sec. 19,
2 to 4 inches in thickness. In many places the T. 6 N., R. 17 E,):
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u muc 0 .t lS acreage lS now ln houslng develop-

ments and related uses, A small acreage is still In places the A horizon is sandy loam. The color
in woodlots or is used for pasture, (Capability of the Ap horizon in cultivated fields ranges from
unit IIw-2; woodland group 7; wildlife group 5; very dark grayish brown (lOYR 3/2) to dark grayish
recreation group 6; shrub and vine group 3) brown (lOYR 4/2). In areas that have not been

cultivated, the Al horizon is generally very dark
gray (lOYR 3/1) and is 3 to 4 inches thick. In

Miami Series these uncultivated areas, the Al horizon is under-
lain by a grayish-brown (lOYR 5/2) to brown (lOYR

The Miami series consists of soils that are well 5/3) A2 horizon that is 2 to 5 inches thick. Tex-
drained and gently sloping to steep. These soils ture of the B2 horizons generally is clay loam, but
are loamy and have a clay loam subsoil underlain it ranges to sandy clay loam in places. Thickness
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of the solum ranges from 20 to 40 inches. The solum lie-I; woodland group 1; wildlife group 1; recrea-
is medium acid in areas that have not been culti- tion group 2; shrub and vine group 1)
vated, but the reaction ranges to neutral in some

cultivated fields. In some places cobblestones and Miami loam, sandy loam substratum, 6 to 12 per-
boulders, 4 inches to 2 feet in diameter, are on the cent slopes, eroded (MxC2).--This soil has lost
surface of these soils. part of its original surface layer through erosion.

The Miami soils have a thicker solum than the The present plow layer consists partly of brown
Hochheim soils. Unlike the Theresa soils, they have clay loam from the subsoil that is mixed with the
a surface layer and upper subsoil of loam or sandy remaining original surface soil. Runoff is medium,
loam. The Miami soils also have less pronounced and further erosion is a moderate hazard.
clay films in the subsoil, a thicker lower subsoil Included with this soil in mapping were small
horizon, and a more sandy substratum than the areas of Theresa silt loam, 6 to 12 percent slopes,
Theresa soils, and their substratum is lower in con- eroded, and a few fairly large wooded areas that
tent of calcium carbonate than that of the Theresa are not eroded or that are only slightly eroded.
soils. The Miami soils contain a greater number of This Miami soil is used mostly for the crops
igneous pebbles and cobblestones, and fewer pebbles commonly grown in the survey area. A small acreage
and cobblestones of dolomite, than either the Hoch- is in pasture. (Capability unit Ille-l; woodland
heim or Theresa soils. group 1; wildlife group 1; recreation group 2;

shrub and vine group 1)
Miami sandy loam, sandy loam substratum, 2 to 6

percent slopes (MvB) .--This soil is droughty, and Miami loam, sandy loam substratum, 12 to 20

it is slightly susceptible to erosion. Runoff is percent slopes, eroded (MxD2) .--This soil has a
medium. plow layer in which some brownish material from the

Included with this soil in mapping were some mod- subsoil is mixed with the remaining original sur-
erately eroded areas, and small areas of Miami loam, face soil. Runoff is rapid, and further erosion
sandy loam substratum, 2 to 6 percent slopes. is a severe hazard.

Most of the acreage is used for the crops com- Included with this soil in mapping were a few
monly grown in the survey area. A small acreage is fairly large, severely eroded areas. Also included
in pasture or trees. (Capability unit lie-I; wood- were some wooded areas in which little or no erosion
land group 3; wildlife group 1; recreation group 2; has taken place, and small areas in which the tex-
shrub and vine group 2) ture of the surface layer is sandy loam.

This Miami soil is used mainly for the forage
Miami sandy loam, sandy loam substratum, 6 to 12 crops commonly grown in the survey area. A small

percent slopes, eroded (MvC2).--This soil is acreage is in pasture. A desirable cropping
droughty, and it has lost part of its original sur- system for areas that are cultivated is one in
face layer through moderate erosion. The present which forage crops and other close-growing crops
plow layer consists partly of brown clay loam from are grown most of the time. (Capability unit IVe-l;
the subsoil that is mixed with the remaining orig- woodland group 1; wildlife group 1; recreation
inal surface soil. Runoff is medium, and further group 2; shrub and vine group 1)
erosion is a moderate hazard.

Included with this soil in mapping were small Miami loam, sandy loam substratum, 20 to 30
areas of Miami loam, sandy loam substratum, 6 to percent slopes (MxE) .--This soil has a solum that
12 percent slopes, eroded. Also included were is generally only 20 to 24 inches thick. Runoff-
some severely eroded areas, and a'few fairly large is rapid, and erosion is a very severe hazard.
areas that are not eroded or are only slightly This soil is also droughty.
eroded. Included with this soil in mapping were a few

Most of the acreage is used for the crops com- fairly large areas that are moderately eroded, and
monly grown in the survey area. A small acreage is small areas of Hochheim loam, 20 to 30 percent

in pasture. (Capability unit Ille-l; woodland group slopes, eroded. Also included were areas in which
3; wildlife group 1; recreation group 2; shrub and the surface layer is sandy loam.

vine group2) This Miami soil is used mostlyas woodlandor
pasture, but a small acreage is cultivated and is

Miami loam, sandy loam substratum, 2 to 6 percent mainly in forage crops. This soil is better suited
slopes (MxB) .--This soil has the profile described to forage crops or pasture and to use as woodland
as representative of the Miami series. Little or or wildlife habitat than to crops that require
no erosion has taken place. Erosion is a slight cultivation. (Capability unit Vie-I; woodland
hazard, however, because of the medium runoff. group 5; wildlife group 1; recreation group 2;

Included with this soil in mapping were some mod- shrub and vine group 2)
erately eroded areas and small areas of Theresa
silt loam, 2 to 6 percent slopes.

This Miami soil is used mainly for the crops Montgomery Series
commonly grown in the survey area, but a small
acreage is in pasture or trees. If management is In the Montgomery series are poorly drained,
good, cropping can be intensive. (Capability unit silty clay loam soils that have a silty clay subsoil
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underlain by lacustrine deposits. These soils Pella soils. The upper part of their solum has not
occu~y rather large ar~as of i:regular shape in old been influenced by glacial outwash as has that of
gla~~al lakebeds and r~ver bas~ns. The native vege- the Navan soils.
tat~on was mostly water-tolerant grasses and trees. '
The trees are mainly elms.

Montgomery s~lty clay loam (0 to 2 percent

In a typical profile, the surface layer is black
slopes) (M7b).--This is the only soil of the Mont-

silty clay loam that is neutral in reaction and is
gomery ser~es mapped in the survey area. It tends

about 11 inches thick. The subsoil is about 19
to,remain wet in spring and after periods of heavy

inches thick. The upper part of the subsoil is
ra~nfall, even where drainage has been installed,

dark-gray or gray, mottled silty clay that is neu-
Included with.this soil in mapping were small

tral in reaction. The lower part is grayish-brown
areas of Pella s~lt loam and of Martinton silt loam,

mottled silty clay that is calcareous. The substr~-
1 to 3 perc~nt slopes.

turnis grayish-brown, mottled silty clay that is
Wetness ~s the major limitation to use of this

strongly calcareous.
Montgomery soil for crops. Corn is grown on a large

The Montgomery soils are slowly permeable and
part of the acreage, and the rest is wooded or in

have high available water capacity. Ground water
p~stu:e. (Capability unit IIw-l; woodland group 7;

is at or near the surface during most of the year.
w~ldl~fe group 5; recreation group 7; shrub and

Natural fertility is high.
v~ne group 3)

Typical profile of Montgomery silty clay loam
(0 to 2 percent slopes) (NEI/4 SWI/4 sec. 36, T. 5

Morley Series

N., R. 20 E.): The Morley series consists of well drained and

Ap--O to 7 inches, black (IOYR 2/1) silty clay loam;
moder~tely well drained',silt~ soils over calcare-

moderate, fine, granular structure' friable'
ous s~lty clay loam glac~al t~ll. These soils oc-

neutral; abrupt, smooth boundary. '
,

cupy convex side s~opes of ground moraines in the

AI--7 to 11 inches, black (IOYR 2/1) silty clay
southern part of M~lwaukee County and the south-

loam; moderate, medium, subangular blocky
east~rn pa:t of Waukesha County. Areas of the less

structure parting to moderate, fine, granular
slop~ng :o~ls are rather large, and all of the areas

structure; friable; neutral; abrupt, wavy
have ~n ~rregular shape. The native vegetation was

boundary.
a,dec~duous forest consisting mainly of oak and

Blg--ll to 16 inches, dark-gray and gray (5Y 4/1 to
h~ckory., ,

5/1) silty clay; few, fine, prominent, yel-
In a t~~cal prof~le, the surface layer is very

lowish-brown (IOYR 5/8) mottles; moderate,
dark ~ray~sh-~rown silt loam that is neutral in

medium, prismatic structure parting to moder-
react~on an? ~s about 4 inches thick. The subsur-

ate, medium, angular blocky structure; very
face,layer ~s brown silt loam that is slightly acid

firm; neutral; clear, wavy boundary.
and ~s al:o about

~
inches thick. The subsoil is

B2tg--16 to 20 inches, grayish-brown (2.5Y 5/2)
ab~ut,20 ~nches th~ck. The upper part of the sub-

silty clay; many, medium, distinct, light
so~l ~s dark-brown, medium acid silty clay loam;

olive-brown(2.5Y 5/4 and 5/6)mottles;mod-
the m~ddle,partis dark yellowish-brownto dark-

erate, medium, prismatic structure parting
brown, med~um acid and slightly acid silty clay;

to strong, medium, angular blocky structure;
and t~e lower part is dark-brown, slightly calcare-

continuous clay films; very firm; slightly o~s s~lty clay loam. The substratum is brown, firm,

calcareous; clear, wavy boundary.
h~ghly calcareous silty clay loam glacial till.

B3g--20 to 30 inches, grayish-brown (2.5Y 5/2) ,
The Morley soils have moderately slow permeabil-

silty clay; few, fine, distinct, yellowish-
~ty an~ high available water capacity. Ground

brown (IOYR 5/4) mottles; weak, medium, pris-
wat~r ~s less than 5 feet below the surface in wet

matic structure parting to weak, medium,
per~od:. Natur~l fertility is moderate.

subangular blocky structure; very plastic;
Typ~cal prof~le of Morley silt loam, 2 to 6

strongly calcareous; gradual, wavy boundary.
percent slopes (NEI/4 NWI/4 sec. 18, T. 5 N., R. 22

C--30 to 60 inches, grayish-brown (2.5Y 5/2) silty
E.}:

clay; common, medium, distinct~ light olive- AI--O to 4 inches, very dark grayish-brown (IOYR
b:own (2.5Y 5/4) mottles; mass~ve; very plas- 3/2} silt loam' moderate fine granula
t~c; strongly.calcareous. structure; neu~ral; abru~t, wa~y bOunda~y.

, A2--4 to 8 inches, brown (IOYR 5/3) silt loam'
,The A hor~zon ranges from 10 to 15 inches in moderate, medium, platy structure artin

t~~ckness. Tex~ure of the B horizon ranges from to moderate, fine, subangular blOC~ str~c-
s~lty clay to s~lty clay loam~ and depth to car- ture; friable; slightly acid; clear~ wav
bonates ranges from 15 to 26 ~nches. In places the bo nd

y

C h
.

'

u ary,
or~zon conta~ns lenses of silt and very fine BI--8 to 12 inches, dark-brown (IOYR 4/3) light

sand. ' I 1
,

s~ ty c ay loam; moderate, medium, subangu-
The Montgomery s~~ls occur w~th well drained and lar blocky structure; firm; medium acid'

moderately well dra~ned Saylesv~lle and somewhat clear wa b d '

1 d ' d M'
,

'
vy oun ary.

poor
~ r~~ne art~nton so~ls. They have a solum IIB21t--12 to 16 inches, dark yellowish-brown (IOYR

that ~s f~ner textured throughout than that of the 4/4) Silt 1
'

t d '
b~ y cay, s rong, me ~um, su angular
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blocky structure; thick, continuous clay woodland group 2; wildlife group 2; recreation
films; firm; dark-brown (lOYR 3/3) coatings group 3; shrub and vine group 1)
of organic matter; few pebbles of dolomite;
medium acid; clear, wavy boundary. Morley silt loam, 2 to 6 percent slopes, eroded

IIB22t--16 to 23 inches, dark-brown (lOYR 4/3) (MzdB2).--The plow layer of this soil has some
silty clay; moderate, medium, prismatic struc- dark-brown silty clay loam from the subsoil mixed
ture parting to strong, medium, subangular with the remaining original surface soil. Good
blocky structure; thick, continuous clay tilth is difficult to maintain, and germination of
films; firm; few pebbles of dolomite; dark- seeds is likely to be poor. Runoff is generally
brown (lOYR 3/3) stains of organic matter; medium. Because this soil is not permeable enough
slightly acid; gradual, wavy boundary. that water can soak in and pass through it readily,

IIB3--23 to 28 inches, dark-brown (lOYR 4/3) heavy the rate of runoff is rapid during periods of heavy
silty clay loam; moderate, medium, prismatic rainfall. Further erosion is a slight hazard.
structure parting to weak, medium, subangular Included with this soil in mapping were small
blocky structure; firm; thin, discontinuous areas of a Blount silt loam that has slopes of 0 to
clay films; few pebbles of dolomite; slightly 2 percent. Also included were small areas of
calcareous; clear, wavy boundary. Ozaukee silt loam, 2 to 6 percent slopes, eroded,

IIC--28 to 62 inches, brown (lOYR 5/3) silty clay and areas that are not eroded or are only slightly
loam; massive; firm; thin, discontinuous eroded.
clay films in the uppermost few inches of soil Nearly all of the acreage was formerly used for
material; light brownish-gray (lOYR 6/2) crops. Now, much of the acreage is in housing de-
coatings of segregated lime on the vertical velopments and related uses. (Capability unit
faces of peds; few pebbles of dolomite and IIe-6; woodland group 2; wildlife group 2; recrea-
small chips of shale; highly calcareous. tion group 3; shrub and vine group 1)

The Al horizon is very dark brown (lOYR 2/2) to Morley silt loam, 6 to 12 percent slopes, eroded
very dark grayish brown (lOYR 3/2), and it ranges (MzdC2).--Dark-brown silty clay loam from the sub-
from 3 to 5 inches in thickness. The A2 horizon soil is mixed with the remaining original surface
ranges from 3 to 6 inches in thickness. The solum soil in the plow layer of this soil. Runoff is
is typically 24 to 30 inches thick. The lower sub- generally medium. The rate of runoff is rapid
soil in some places contains yellowish-brown mot- during periods of heavy rainfall, however, because
tIes. In other areas there are no mottles in the this soil is not permeable enough for water to soak
solum. In some areas that have not been cultivated, in and pass through it readily. Further erosion is
the solum is strongly acid, but the reaction ranges a moderate hazard.
to mildly alkaline in areas that have been limed' Included with this soil in mapping were small
and intensively cultivated. The IIC horizon con- areas of Ozaukee silt loam, 6 to 12 percent slopes,
tains pockets or lenses of heavy loam in some eroded, and Morley silt loam, 2 to 6 percent slopes,
places. eroded. Also included were small areas that are

The Morley soils occur with somewhat poorly not eroded or that are only slightly eroded.
drained Blount and poorly drained Ashkum soils. Nearly all of the acreage was formerly used for
They have a thinner, lighter colored surface layer crops. Now, much of the acreage is in housing
and subsurface layer than the Markham soils. The developments and related uses. A few small areas
Morley soils have a browner subsoil and substratum are still in trees or pasture. (Capability unit
than the Kewaunee and Ozaukee soils, and they con- IIIe-6; woodland group 2; wildlife group 2; recrea-
tain more pebbles and sand than the Saylesville tion group 3; shrub and vine group 1)
soils.

Morley silt loam, 12 to 20 percent slopes, eroded
Morley silt loam, 2 to 6 percent slopes (MzdB) .-- (MzdD2) .-~The plow layer of this soil contains some

This soil has the profile described as representa- dark-brown silty clay loam from the subsoil that is
tive of the Morley series. Runoff is generally mixed with the remaining original surface soil.
medium, and erosion is a slight hazard. The rate Runoff is rapid, and further erosion is a severe
of runoff increases during periods of heavy rain- hazard.
fall because this soil is not permeable enough for Included with this soil in mapping were small
the water to soak in and pass through it readily. areas of Ozaukee silt loam, 12 to 20 percent slopes,

Included with this soil in mapping were small eroded, and a Morley silt loam that has slopes of
areas of a Blount silt loam that has slopes of 0 6 to 12 percent. Also included were a few steep
to 2 percent. Also included were small areas of areas, a few fairly large areas where little or no
Saylesvile silt loam, 0 to 2 percent slopes, and erosion has taken place, and a few areas where ero-
Ozaukee silt loam, 2 to 6 percent slopes. sion has removed all of the surface layer and some

This Morley soil was formerly used mostly for of the subsoil.
crops. Now, much of the acreage is in housing Formerly, most of the acreage was used for crops.
developments and related uses. A small acreage is Housing developments now occupy part of the acreage.
still in trees or pasture. (Capability unit IIe-6; and a few small areas are still in trees or pasture.
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Limitations are severe to use of this soil for The Ap horizon ranges from 9 to 11 inches in
housing developments, especially where no public thickness. In areas that have not been cultivated,
sewer facilities are available. (Capability unit the Al horizon ranges from 5 to 7 inches in thick-
IVe-6; woodland group 2; wildlife group 2; recrea- ness. The solum ranges from mildly alkaline to
tion group 3; shrub and vine group 1) slightly acid in reaction, and it is commonly 22 to

27 inches thick.
The Mundelein soils occur with well-drained

Mu d" "
Grays and poorly drained Colwood soils. They have

n eleln Serles formed in coarser textured lacustrine deposits than

"

the Martinton soils.
Somewhat poorly dralned, silty soils that have a

silty clay loam subsoil underlain by stratified
Mundelein silt loam 1 to 3 percent slopes

lac~strine silt a~d fine sand are in the Mundelein (MzfA) .--This is the o~ly soil of the Mundelein
serles. These sol1s are on the concave side slopes.

"" "of dral"nage old 1 " 1 1 k b " d "

serles mapped ln the survey area. It lS not erodedways, g aCla a e aSlns, an rlver
"" "benches. The native vegetation was water-tolerant or 1~ only Sllg~tly e:oded. Run~ff lS ~low, and

" " "
"

pondlng occurs ln sprlng and durlng perlOds ofgrasses and a declduous forest conslstlng malnly
h " f 11 P "d " d " " d "ff" 1of elm and basswood. eavy raln a

"

rOVl ~ng raln~ge lS 1 lCU t

In a typl"cal rofl' l th f 1 "

because the sllty materlal and flne sand tend top e, e sur ace ayer lS very
"dark gray"sh b "It 1 th t ' t 1 " flow when they are saturated, and they flll the

, 1 -"rown Sl "oam a "lS neu ra In" ditches and tile lines.reactlonand lS about9 lnchesthlCk. The subsoll
"" "" "l" S abo t 16 " h S th ' k Th t f th Included wlth thlS solI ln mapplng were smallu lnc e lC. e upper par 0 e ,

subsoil is dark grayish-brown and dark yellowish- areas of ~rays slIt loam, 0 to 2 per~ent slopes;

brown S "lt 1 1 th t " t 1 " t "

Colwood slIt loam; and an Aztalan solI that has a1 y C ay oam a lS neu ra ln reac 10n.
" "The 10 t ' 1 b ' It 1 h t '

slIt loam surface layer. Also lncluded were a fewwer par lS pa e- rown Sl oam t a lS
" " "

,

Sll'ghtl 1 Th b t t " b
small areas ln WhlCh the surface layer lS flne sandyy ca careous. e su s ra urnlS rown, very

" "~rl'able ' It 1 th t t ' thO

1 f f'

loam, and other areas ln whlch the surface layer
- Sl oam a con alns ln enses 0 lne ,

'""

,

sand and is highly calcareous. Both the subsoil ls"loam. Other ~ncluslons consl~t of are~s ln

and the substratum contain mottles. WhlCh the s~lurnlS l:ss t~a~ 22,lnches thlck.

"The Mundele' SOl"Is d t 1 bl
Wetness lS the maJor llmltatlon to use of thlSln are mo era e y permea e

'" "and have h ' h ' I bl t
" t G d

Mundeleln solI for crops. Most of the acreage lS
19 aval a e wa er capacl y. roun

"water l" S 1 th n 3 f t b 1 th f " t
used for the crops commonly grown ln the surveyess a ee e ow e suracelnwe

" "Periods N t I f t 'l"t ' d t area. A small acreage lS ln pasture or trees.
. aura erllYlsmoerae.

(C b "l ' ' II 2
'

dl d 7 .

' ldl"fTypl
' al f"le fMudl

' " It 1 It 3
apalltyunlt W-,woo an group ,Wl lec pro 1 0 n e eln Sl oam, 0 ,

"percent slopes (NEI/4 NEI/4 sec. 34, T. 5 N., R. 22 group 5; recreatlon group 6; shrub and Vlne group 3)

E.):

Muskego Series
Ap--O to 9 inches, very dark grayish-brown (lOYR

3/2) silt loam; weak, medium, subangular In the Muskego series are very poorly drained
blocky structure parting to weak, medium, organic soils that consist of the moderately well
granular structure; friable; neutral; abrupt, decomposed residue of water-tolerant plants under-
smooth boundary. lain by sedimentary peat. These soils are in old,

B2lt--9 to 15 inches, dark grayish-brown (2.5Y 4/2) shallow glacial lakebeds. The native vegetation
silty clay loam; common, fine, prominent, was mainly reeds and sedges.
yellowish-brown (lOYR 5/8) and faint, grayish- In a typical profile, the surface layer and the
brown (2.5Y 5/2) mottles; moderate, medium, subsurface layer are black, slightly acid muck.
subangular blocky structure; thin, discontinu- The combined thickness of these two layers is about
ous clay films; firm; neutral; gradual, wavy 16 inches. The muck is underlain by a layer, also
boundary. about 16 inches thick, of very dark brown, slightly

B22t--15 to 20 inches, dark yellowish-brown (lOYR acid muck that breaks down readily when rubbed
4/4) silty clay loam; many, medium, prominent, between the fingers. Next is a layer of dark-brown
yellowish-brown (lOYR 5/8) and distinct, sedimentary peat, about 10 inches thick, that is
grayish-brown (2.5Y 5/2) mottles; moderate, neutral in reaction and that also breaks down
medium, subangular blocky structure; firm; readily when rubbed between the fingers. Underlying

neutral; clear, wavy boundary. this sedimentary peat are layers of very dark

B3--20 to 25 inches, pale-brown (lOYR 6/3) silt grayish-brown, finely laminated sedimentary peat
loam; common, fine, prominent, yellowish- that is moderately alkaline between depths of 42
brown (lOYR 5/8) mottles; weak, medium, sub- and 50 inches. The sedimentary peat is slightly
angular blocky structure; friable; slightly calcareous and contains many snail shells below a
calcareous; abrupt, wavy boundary. depth of about 50 inches.

C--25 to 60 inches, brown (lOYR 5/3) silt loam con- The Muskego soils have moderately slow permea-
taining thin leneses of fine sand; many, bility and very high available water capacity.
medium, distinct, yellowish-brown (lOYR 5/4 Ground water is at or near the surface throughout
and 5/6) mottles; massive; very friable; most of the year. These soils are generally very
highly calcareous. difficult to drain. Natural fertility is low.
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Typical profile of Muskego muck (SWI/4 NWI/4 sec. Wetness is the major limitation to use of this
36, T. 5 N., R. 20 E.): Muskego soil for crops. Only a small acreage has

been cultivated. This acreage is used mainly to

1--0 to 8 inches, black (lOYR 2/1) muck; moderate, grow corn and sod, and the rest has not been farmed.
medium, granular structure; friable; slightly Where this soil cannot be drained and used for
acid; abrupt, smooth boundary, crops, use as wildlife habitat is desirable. (Capa-

2--8 to 16 inches, black (lOYR 2/1) muck; moderate, bility unit IVw-7; woodland group 10; wildlife
medium, subangular blocky structure; friable; group 6; recreation group 9; shrub and vine group 3)
slightly acid; abrupt, wavy boundary.

3--16 to 32 inches, very dark brown (lOYR 2/2)
muck; massive; firm; many dark yellowish-brown

Mu S'
(lOYR 3/4) leaves, roots, and stems of sedges,

ssey er~es

and these turn very dark brown (lOYR 2/2) if , ,

th d t
' f h t t

' d
In the Mussey ser~es are poorly dra~ned, loamyey are expose 0 a~r or a s or ~me, an, ,

th b k d 'I h bb d b t so~ls that are underla~n by calcareous sandy andey rea own eas~ y w en ru e e ween ,

"

,

the fingers' slightly acid' abrupt smooth
gravelly outwash. These so~ls ~~e ~n depress~~ns

b d ' " and on low, broad flats of glac~al outwash pla~ns.
oun ary.

Th '

,

1
4--32 t 42 ' h d k-b (lOYR 3/3) d' t -

e nat~ve vegetat~on was water-to erant grasses
0 ~nc es, ar rown se ~men

add' d f '" f
ry peat' finely laminated' friable' many dark

an a ec~ ~ous ore~t cons~st~ng ma~nly 0 ,elm.

" " In a typ~cal prof~le, the surface layer ~syellow~sh-brown (lOYR4/4) roots, leaves, and
bl k

'
ldl lk I

'
1 b 10

'
h h ' k

'

ac , m~ y a a ~ne oam a out ~nc es t ~c ,

steams of sedges, and these break down easlly
Th b ' 1

' b 8 ' h h ' k Th
'

e su so~ ~s a out ~nc es t ~c. e upperwhen rubbed between the fIngers; neutral;
f h b ' 1 ' d k ' ldl lk 1

,

1 b d
part 0 t e su so~ ~s ar -gray, m~ y a a ~ne,

c ear, wavy oun ary.
d d '

,

5 42 t 50 ' h d k ' h b (2 5Y
mottle san y clay loam. The lower part ~s l~ght

-- 0 ~nc es, very ar gray~s - rown ,

'
.

'3/2) d ' t t f ' 1 1 '
t d

brown~sh-gray, mode~ately alkal~ne, mottled loam.
se ~men ary pea; ~ne y am~na e ; non- , , , ,

t ' k h f 1 h bb d b t
Underly~ng the subsoll ~s the substratum of l~ght

s ~c y; as greasy ee w en ru e e ween, , ,

th f' ' t' . l' b (2 5Y
brown~sh-gray, loose, strat~fIed sand and gravel

e ~ngers, con a~ns many 0 ~ve- rown.
that are slightly calcareous.

4/4) roots, leaves, and stems of sedges, and ,

th b k d ' I h bb d b t The Mussey solIs are moderately permeable andese rea own eas~ y w en ru e e ween , ,

th f
'

d t 1 lk I
'

1
have moderate ava~ lab Ie water capac~ty. Ground

e ~ngers; mo era e y a a ~ne' c ear wavy,
b d '

,
water ~s at or near the surface throughout most

oun ary.
f h N f' 1 '

,
d

6--50 to 55 inches very dark grayish-brown (2.5Y
0 t e,year. ~tural ert~ ~ty ~s mo erate. .

" " "
Typ~cal profIle of Mussey loam (0 to 2 percent

3/~) sed~mentary peat, f~nely lam~nated, non- slo es) (SWI/4 NWI/4 sec. 33 T. 5 N. R. 17 E.):
st~cky; has greasy feel when rubbed between

p
"

the fingers; many snail shells; slightly
A 0 7

'
h bl k (lOYR 2/1) 1 dp-- to ~nc es ac oam' mo eratecalcareous;clear, wavy boundary. ,',

' :' '
7 55 t 65 ' h ' d k ' h b (2 5Y

f~ne, granular structure, fr~able, m~ldly
-- 0 ~nc es, very ar gray~s - rown . ,

,

"

alkal1ne; abrupt, smooth boundary.3/2) sed~mentary peat; f~nely lam~nat~d; has
Al--7 to 10 'inches black (lOYR 2/1) heav loam'greasy feel when rubbed between the fIngers;

k h' ' 1 :
y ,

dslightly calcareous. wea , t ~n, p aty structure part~ng,to mo -
erate, f~ne, granular structure; fr~able;

, mildly alkaline; clear, wavy boundary.
Depth to the sed~mentary peat ranges from 24 to

B2 10 15
'

h d k (N 4/0) d 1
'

, ,
g-- to ~nc es, ar -gray san y c ay

36 ~nches. In some places the prof~le conta~ns no 1
,

f f
'

,

11 ' h b '

' I h 11 d ' h 11 h '

, oam, ew, ~ne, prom~nent, ye ow~s - rown
sna~ s e s, an ~n ot ers a or~zons conta~n

(lOYR 5/8) 1 d f ' b
h h 11 Th d ' h ' k '

mott es; mo erate, ~ne, su angu-
t ese s e s. e se ~mentary peat s r~n s as ~t

1 bl k f
'

bl f bbl
'

d h h ' 1 f d ' d d '

ar oc y structure; r~a e; ew pe es;
dr~es, an t e t ~n ayers 0 r~e se ~mentary ,

l.dl lk 1
,

1 b d
'

, m~ y a a Ine' c ear wavy oun ary.peat then become ~rrevers~bly hard. , ~ "
The Muskego soils are similar to the Houghton
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Muskego muck (Mzg).--This is the only soil of the In areas that have not been cultivated, the Al
Muskego series mapped in the survey area. It is a horizon ranges from 10 to 13 inches in thickness.
wet soil, and it is difficult to drain because of In places where a thin mantle of silt covers the
the moderately slow permeability of the sedimentary glacial outwash, the texture of the Ap horizon is
peat. silt loam and the texture of the B2g horizon ranges

Included with this soil in mapping were small to heavy loam. In areas where the mantle of silt
areas of Ogden muck, Palms muck, and Houghton muck, is lacking, texture of the B2g, horizon ranges to
0 to 2 percent slopes, sandy clay loam and heavy sandy loam and the texture
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of the Ap horizon ranges to sandy loam. Thickness subangular blocky structure; friable; neu-
of the solum is commonly 16 to 20 inches. Reaction tral; cle~r, wavy bou~dary.
of the solum ranges from slightly acid to moderately B22tg--17 to 20 lnches, g:aYlsh-~rown ~lOYR 5/2),
lk I' sandy loam; few, flne, falnt, llght brownlsh-a a lne.

" 11' hThe Mussey soils occur with well-drained Casco gray (lOYR 6/2) and promlnent, ye ~W1S-
and Lorenzosoilsand somewhatpoorlydrainedFabius brown (lOYR5/6) mottles;weak~medl~m,
soils. They have a thinner solum than the Sebewa suban~lar blo~ky structure; dls~on~lnuous
and Gilford soils. The Mussey soils have a finer clay ~llms; frlable; few pebbles, mlldly
textured subsoil than the Granby soils. alkallne; abrupt, w~vy bounda~y.

IIB3tg--20 to 24 inches, llght brownlsh-gray (2.5Y
Mussey loam (0 to 2 percent slopes) (Mzk).--This 6/2) silty clay loam; common, fine, promi-

is the only soil of the Mussey series mapped in the nent, yellowish-brown (lOYR 5/8) mottles;
survey area. Runoff is very slow, and this soil is moderate, thick, platy structure parting to
subject to flooding or ponding in spring and during moderate, fine, subangular blocky structure;
periods of heavy rainfall. discontinuous clay films; firm; slightly

Included with this soil in mapping were small calcareous; clear, wavy boundary.
areas of Sebewa loam and Gilford loam, and a few IICl--24 to 29 inches, light brownish-gray (2.5Y
fairly large areas in which the surface layer is 6/2), laminated silty clay; common, fine,
silt loam or sandy loam. prominent, yellowish-brown (lOYR 5/8) mot-

Wetness is the major limitation to use of this tIes; weak, thick, platy structure parting
Mussey soil for crops. Where adequate drainage is to medium subangular blocky structure; firm;
established and maintained, however, this soil is highly calcareous; clear, wavy boundary.
suited to most of the crops commonly grown in the IIC2--29 to 60 inches, light brownish-gray (2.5Y
survey area. Most of the acreage is in pasture or 6/2), laminated silty clay and silty clay
trees,but a smallacreageis farmed. (Capability loam;common,fine,faint,brown (7.5YR 5/2)
unit IIw-5; woodland group 7; wildlife group 5; and prominent, strong-brown (7.5YR 5/8) mot-
recreation group 7; shrub and vine group 3) tIes; massive; firm; highly calcareous.

Navan Series

The A horizon is generally 10 to 15 inches thick.
The Navan series consists of nearly level, poorly In places, however, a thin mantle of loamy materi~l

drained silt loam soils that have a loamy and clayey covers the surface, and in those places the A horl-
subsoil underlain by clayey lacustrine deposits. zon is 10 to 18 inches thick and has a loam texture.
These soils are in old glacial lake basins and on The A horizon and the B2 horizons have formed in
river benches. The native vegetation was water- glaciofluvial material. Texture of the B2 horizons
tolerant grasses and a deciduous forest consisting ranges from heavy sandy loam to the more typical
mainly of elm. sandy clay loam or clay loam. The IIB3tg horizon,

In a typical profile, the surface layer is black, which has formed in lacustrine material, has a tex-
mildly alkaline silt loam about 11 inches thick, ture of silty clay loam. In places the IIC horizons
The subsoil is about 13 inches thick. The upper contain thin lenses of silt and very fine sand.
part of the subsoil is dark grayish-brown, mottled The Navan soils occur with well drained or moder-
sandy clay loam that is neutral in reaction. The ately well drained Hebron and somewhat poorly
middle part is grayish-brown, mottled sandy loam drained Aztalan soils. All except the lowest hori-
that is mildly alkaline. The lower part is light zon of their subsoil is coarser textured than com-
brownish-gray, mottled silty clay loam that is parable horizons in the Montgomery and Pella soils.
slightly calcareous. A substratum of light brown-
ish-gray, firm, mottled, laminated silty clay and
silty clay loam that is highly calcareous underlies Navan silt loam (0 to 2 percent slopes) (Na),--
the subsoil. This is the only soil of the Navan series mapped in

The Navan soils are slowly permeable and have the survey area. It is subject to ponding in spring
high available water capacity. Ground water is at and during periods of heavy rainfall. Runoff is
or near the surface throughout most of the year. very slow, and little or no erosion has taken place.
Natural fertility is high. Included with this soil in mapping were small

Typical profile of Navan silt loam (0 to 2 per- areas in which the surface layer is loam. Also
cent slopes) (NWI/4 SEI/4 sec, 8, T. 5 N., R, 17 included were small areas of Sebewa silt loam,
E.): Montgomery silty clay loam, and an Aztalan silt

Ap--O to 11 inches black (lOYR 2/1) silt loam' loam that has slopes of 0 to 3 percent.,

"
' ."' \

"
etness is the maJ"or limitation to use of thlSweak medlum granular structure' frlable' . ,

.' ~ " N an SOl
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.
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Ogden Series Wetnessis the major limitationto use of this
Ogden soil for crops. Cropping can be intensive,

In the Ogden series are very poorly drained or- however, if this soil is properly managed, and if it
ganic soils that consist of the decomposed residue is protected from soil blowing and subsidence. A
of water-tolerant plants underlain by clay. These considerable acreage of this soil is used to grow
soils occupy areas in the basins of extinct glacial corn, vegetables, and sod, but much of the acreage
lakes. The native vegetation was mainly sedges and has not been cultivated. (Capability unit IIIw-8;
reeds. woodland group 10; wildlife group 6; recreation

In a typical profile, the surface layer is black, group 9; shrub and vine group 3)
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 Oshtemo Series
in the lower part. The substratum is dark-gray and
pale-olive, very sticky clay that is slightly acid The Oshtemo series consists of well-drained soils
in the upper part and slightly calcareous in the that have a sandy loam and sandy clay loam subsoil
lower part. underlain by calcareous sand. These soils are in
The Ogden soils are slowly permeable and have fairly large areas on glacial outwash plains in the

very high available water capacity. Ground water is western part of Waukesha County. The native vegeta-
at or near the surface throughout most of the year. tion was a deciduous forest consisting mainly of
Natural fertility is low. oak.

Typical profile of Ogden muck (0 to 2 percent In a typical profile, the surface layer is dark
slopes) (SEI/4 SWI/4 sec. 28, T. 5 N., R. 20 E.): grayish-brown, mildly alkaline loamy sand about 9

inches thick. The subsurface layer is brown and
1--0 to 7 inches, black (lOYR 2/1) muck; weak, medi- dark-brown, mildly alkaline loamy sand about 11

um, granular structure; friable; slightly inches thick. The subsoil is about 26 inches thick.
acid; abrupt, smooth boundary. The upper part of the subsoil is dark-brown, slight-

2--7 to 19 inches, black (lOYR 2/1) muck; weak, me- ly acid sandy loam; the middle part is dark-brown,
dium, prismatic structure parting to moderate, medium acid sandy clay loam; and the lower part is
medium, subangular blocky structure; friable; dark-brown, slightly acid to mildly alkaline, mot-
slightly acid; clear, wavy boundary. tIed sandy loam and loamy sand. The substratum is

3--19 to 24 inches, black (lOYR 2/1) muck; moderate, pale-brown, loose, strongly calcareous medium sand.
medium, subangular blocky structure; friable; The Oshtemo soils have moderately rapid permea-
few remnants of sedges and reeds; slightly bility and low available water capacity. Natural
acid; clear, wavy boundary. fertility is low.

IIClg--24 to 27 inches, dark-gray (5Y 4/1) clay; Typical profile of Oshtemo loamy sand, 1 to 6
massive; very sticky when wet; slightly acid; percent slopes (SWI/4 SEI/4 sec. 32, T. 7 N., R.
abrupt, smooth boundary. 17 E.):

IIC2--27 to 60 inches, pale-olive (5Y 6/3) clay;
massive; very sticky when wet; slightly cal- Ap--O to 9 inches, dark grayish-brown (lOYR 4/2)
careous. loamy sand; weak, medium and fine, subangular

blocky structure; friable; mildly alkaline;
The organic soil ranges from 12 to 40 inches in abrupt, smooth boundary.

thickness and from slightly acid to mildly alkaline A2--9 to 14 inches, brown (lOYR 5/3) loamy sand;
in reaction. In places the IIC horizons are clay weak, medium, platy structure; friable; mildly
loam. The IIC2 horizon contains small snail shells, alkaline; clear, wavy boundary.
remnants of plants, and layers of mucky peat in some AB--14 to 20 inches, brown (lOYR 5/3) and dark-brown
places. (7.5YR 4/4) loamy sand; weak, medium, subangu-
The Ogden soils have formed in a thinner deposit lar blocky structure; friable; mildly alka-

of organic material than the Houghton soils. They line; clear, wavy boundary.
have a substratum that is finer textured than those B21t--20 to 24 inches, dark-brown (7.5YR 4/4) heavy
of the Palms and Adrian soils. Their substratum sandy loam; weak, medium, subangular blocky
lacks the marl that is typical in the substratum of structure; clay bridging of the sand grains;
the Rollin soils, and it lacks that sedimentary peat friable; slightly acid; clear, wavy boundary.
that is typical in the lower part of the profile of B22t--24 to 35 inches, dark-brown (7.5YR 4/4) sandy
the Muskego soils. clay loam; moderate, medium, subangular

blocky structure; thick clay bridging of the
Ogden muck (0 to 2 percent slopes) (Oc).--This is sand grains; firm; medium acid; clear, wavy

the only soil of the Ogden series mapped in the boundary.
survey area. It is a wet soil. Where drainage has B31--35 to 42 inches, dark-brown (7.5YR 4/4) light
been established and cultivated crops are grown, sandy loam; cornmon,medium, distinct, yellow-
soil blowing and subsidence are hazards. ish-brown (lOYR 5/6) and faint, reddish-brown

Included with this soil in mapping were small (5YR 4/4) mottles; weak, medium, subangular
areas of Houghton muck, 0 to 2 percent slopes, and blocky structure; friable; slightly acid;
Palms muck. clear, wavy boundary.
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B32--42 to 46 inches, dark-brown (lOYR 4/3) loamy consisting mainly of oak, maple, and hickory was
sand; single grain; loose; mildly alkaline; the native vegetation.
clear, wavy boundary. In a typical profile (pl. V), the surface layer

C--46 to 65 inches, pale-brown (lOYR 6/3) medium is very dark grayish-brown, slightly acid silt loam
sand; single grain; loose; strongly calcare- about 4 inches thick. The subsurface layer, also
ous. about 4 inches thick, is brown, medium acid silt

loam. The subsoil is about 17 inches thick. The

The A horizons range from 10 to 16 inches in upper part of the subsoil is dark-brown, strongly
combined thickness and from loamy sand to sandy loam acid silty clay loam; the middle part is dark-brown,
in texture. The B22t horizon is generally no more medium acid silty clay; and the lower part is dark-
than 11 inches thick. The solum contains a few brown silty clay loam that is neutral in reaction.
small pebbles in places, and it is 42 to 50 inches A substratum of brown, strongly calcareous silty
thick. Reaction of the solum is medium acid in clay loam glacial till underlies the subsoil.
places, but the reaction ranges to neutral or mildly The Ozaukee soils have moderately slow permea-
alkaline in cultivated areas. bility and high available water capacity. Ground

The Oshtemo soils have a thicker solum than the water is less than 5 feet below the surface in some
Boyer soils. They have a finer textured subsoil areas and more than 5 feet below in others. Natural

than the Chelsea soils. fertili ty is moderate.
Typical profile of Ozaukee silt loam, 2 to 6

Oshtemo loamy sand, 1 to 6 percent slopes percent slopes (SEl/4 NWl/4 sec. 14, T. 7 N., R.
(OmB) .--This soil has the profil e described as rep- 20 E.):

resentative of the Oshtemo series. Runoff is slow,
and little or no erosion has taken place. This soil Al--O to 4 inches, very dark grayish-brown (lOYR
is droughty,and it is moderatelysusceptibleto 3/2) silt loam; moderate, medium, granular
soil blowing. structure; friable; slightly acid; clear,

Included with this soil in mapping were small smooth boundary.
areas of Boyer loamy sand, 1 to 6 percent slopes, A2--4 to S inches, brown (lOYR 5/3) silt loam; weak,
and a few fairly large areas in which the surface thick, platy structure parting to moderate,
layer is darker colored than typical for the surface medium, subangular blocky structure; friable;
layer of Oshtemo soils. contains some very dark grayish-brown (lOYR

Most of the acreage is used for the crops com- 3/2) material from the Al horizon that has
monly grown in the survey area. A small acreage is been mixed with the material in this horizon
in pasture or trees. (Capability unit IIIs-4; wood- by worm action; medium acid; clear, wavy
land group 4; wildlife group 1; recreation group 4; boundary.
shruband vine group2) Blt--S to 11 inches, dark-brown (lOYR 4/3)light

silty clay loam; moderate, medium, subangular
Oshtemo sandy loam, 1 to 6 percent slopes blocky structure; discontinuous clay films

(OnB) .--This soil is droughty. It is susceptible to in lower part of horizon; friable; strongly
soil blowing, but it is less susceptible than Osh- acid; clear, wavy boundary.
temo loamysand,1 to 6 percentslopes. Runoffis IIB2t--llto 20 inches, dark-brown (7.5YR 4/4) silty
slow, and little or no erosionhas takenplace. clay;strong,medium,subangularblocky

Included with this soil in mapping were small structure; continuous clay films; firm; few
areas of Fox sandy loam, 0 to 2 percent slopes, and pebbles of dolomite; few very dark grayish-
Boyer sandy loam, 1 to 6 percent slopes. brown (lOYR 3/2) stains of organic matter;

This Oshtemo soil .isused mainly for the crops medium acid; gradual, wavy boundary.
commonly grown in the surveyarea. A smallacreage IIB3--20to 25 inches, dark-brown (7.5YR 4/3) silty
is in pasture or trees. (Capabilityunit IIIs-4; clay loam; strong, medium, subangular blocky
woodland group 3; wildlife group 1; recreation structure; discontinuous clay films; firm;
group2; shruband vine group 2) few very dark grayish-brown(lOYR3/2) stains

of organic matter; few pebbles of dolomite;
neutral; clear, wavy boundary.

OzaukeeSeries IIC--25to 60 inches,brown (7.5YR5/4) silty clay
loam; weak, coarse, prismatic structure

The Ozaukee series consists of well drained and parting to massive; few, thin, discontinuous
moderately well drained, silty soils that have a clay films on the vertical faces of peds;
siltyclay loam and siltyclay subsoilunderlainby firm;few very dark grayish-brown(lOYR3/2)
calcareous silty clay loam glacial till. These stains of organic matter in the upper part of
soils occupy the convex side slopes of glacial horizon; patches of segregated lime; few peb-
moraines in the northern half of Milwaukee County bles of dolomite and chips of dark shale;
and the northeastern part of Waukesha County. The strongly calcareous.
gently sloping and sloping areas are mostly rather
large and have an irregular shape. The moderately The Al horizon is very dark brown (lOYR 2/2) to
steep areas are long and narrow. A deciduous forest very dark grayish brown (lOYR 3/2), and it ranges
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from 3 to 5 inches in thickness. The A2 horizon slowly than the soil for which a profile is de-
ranges from 3 to 6 inches in thickness. The B hori- scribed as representative of the Ozaukee series.
zon has a hue of 7.5YR to 10YR. The mantle of silt Included with this soil in mapping were small
is generally 8 to 14 inches thick, and the solum is areas of Morley silt loam, 6 to 12 percent slopes,
commonly 22 to 28 inches thick. In cultivated areas eroded; some severely eroded areas; and areas that
reaction of the solum is neutral or mildly alkaline. are not eroded or are only slightly eroded.

The Ozaukee soils occur with somewhat poorly Part of the acreage of this Ozaukee soil is used
drained Mequon and poorly drained Ashkum soils. for the crops commonly grown in the survey area. A
They are somewhat coarser textured and have a brown- large acreage is used for housing developments and
er subsoil and substratum than the Kewaunee soils. related purposes. (Capability unit IIIe-6; woodland
The Ozaukee soils have formed in finer textured gla- group 2; wildlife group 2; recreation group 3; shrub
cial till than the Hochheim and Theresa soils. and vin~ group 1)

Ozaukee silt loam, 2 to 6 percent slopes (OllB).-- Ozaukee silt loanl, 12 to 20 percent slopes,
This soil has the profile described as representa- eroded (OllD2).--The plow layer of this soil has some
tive of the Ozaukee series. Runoff is medium, and dark-brown silty clay from the subsoil mixed with
erosion is a slight hazard. the remaining original surface soil. Runoff is

Included with this soil in mapping were small rapid, and further erosion is a severe hazard. This
areas of Morley silt loam, 2 to 6 percent slopes; soil absorbs water a little more slowly than the
Saylesville silt loam, 2 to 6 percent slopes; and a soil for which a profile is described as representa-
Mequon silt loam that has slopes of 2 to 6 percent. tive of the Ozaukee series.
Also included were some moderately eroded areas. Included with this soil in mapping were small

Much of the acreage of this Ozaukee soil is used areas that are severely eroded, and small areas that
for the crops commonly grown in the survey area, and are not eroded or that are only slightly eroded.
a small acreage is in trees or pasture. A large This Ozaukee soil was formerly used for the
acreage is used for housing developments and related crops commonly grown in the survey area. A large
uses. (Capability unit IIe-6; woodland group 2; part of the acreage is now in residential develop-
wildlife group 2; recreation group 3; shrub and vine ments and related uses. Where crops are still
group 1) grown, tillage should be kept'to a minimum. (Capa-

bility unit IVe-6; woodland group 2; wildlife group
Ozaukee silt loam, 2 to 6 percent slopes, eroded 2; recreation group 3; shrub and vine group 1)

(OllB2).--This soil has lost part of its original

surface layer as the result of moderate erosion. Palms Series
The present plow layer has some dark-brown silty
clay from the subsoil mixed with the remaining orig- Very poorly drained organic soils that consist
inal surface soil. Good tilth is difficult to main- of the decomposed residue of water-tolerant plants
tain, and germination of seeds is likely to be poor. underlain by loam are in the Palms series. These
Because runoff is medium, further erosion is a soils are in old, shallow glacial lakebeds. The
slight hazard. This soil absorbs water a little native vegetation was mainly sedges and reeds.

more slowly than the soil for which a profile is de- In a typical profile, the surface layer is black
scribed as representative of the Ozaukee series. muck that is neutral in reaction and,is about 8

Included with this soil in mapping were small inches thick. The next layer is black peaty muck
areas of Morley silt loam, 2 to 6 percent slopes, that is also neutral in reaction and is about 18
and of a Mequon silt loam that has slopes of 2 to 6 inches thick. The substratum is very dark grayish-
percent. A few areas that are not eroded or that brown mucky sandy loam that is neutral in reaction,
are only slightly eroded were also included. over dark-gray loam that is slightly calcareous.

Part of the acreage of this Ozaukee soil is used The Palms soils have moderately rapid permeabil-
for the crops commonly grown in the survey area, and ity and very high available water capacity. Ground
part is used as woodland or pasture. In addition, a water is at or near the surface during most of the
large acreage is used for housing developments and year. Natural fertility is low.
related purposes. (Capability unit IIe-6; woodland Typical profile of Palms muck (0 to 2 percent
group 2; wildlife group 2; recreation group 3; shrub slopes) (SWI/4 NEI/4 sec. 14, T. 5 N., R. 18 E.):

and vine group 1)

Ozaukee silt loam, 6 to 12 percent slopes, eroded 1--0 to 8 inches, black (lOYR 2/1) muck; moderate,
(OllC2).--This soil has lost part of its original medium, granular structure; friable; neutral;
surface layer as the result of moderate erosion. clear, wavy boundary.
The present plow layer has some dark-brown silty 2--8 to 12 inches, black (lOYR 2/1) peaty muck; mod-
clay from the subsoil mixed with the remaining orig- erate, medium, subangular blocky structure
inal surface soil. Good tilth is difficult to main- breaking to moderate, medium, granular struc-'
tain, and germination of seeds is likely to be poor. ture; friable; neutral; clear, wavy boundary.
Runoff is medium, and further erosion is a moderate 3--12 to 26 inches, black (lOYR 2/1) peaty muck;
hazard. This soil absorbs water a little more massive; friable; many, fine, fibrous roots,
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stems, and leaves that break down easily when slightly calcareous. The lower part is olive-gray,

rubbed between the fingers; neutral; clear, mottled heavy silt loam that is slightly calcareous.
wavy boundary. A substratum of olive-gray, mottled gritty silt loam

IICl--26 to 30 inches, very dark grayish-brown (2.5Y over light-gray loam underlies the subsoil. The
3/2) mucky sandy loam; massive; friable; many substratum is strongly calcareous.
remnants of disintegrated roots; neutral; The Pella soils have moderately slow permeabil-
clear, wavy boundary. ity and high available water capacity. Ground water

IIC2g--30 to 60 inches, dark-gray (5Y 4/1) loam; is at or near the surface throughout most of the
massive; friable; slightly calcareous; clear, year. These soils are generally difficult to drain.
wavy boundary. Natural fertility is high.

Typical profile of Pella silt loam (0 to 2 per-

The organic soil ranges from 12 to 50 inches in cent slopes) (NEI/4 SEI/4 sec. 27, T. 7 N., R. 19
thickness and from slightly acid to mildly alkaline E.):
in reaction. All the organic material is muck in
some areas. In places all the organic horizons con- Ap--O to 8 inches, black (N 2/0) silt loam; moder-
tain small snail shells and remnants of plants. ate, fine, granular structure; friable; neu-

The Palms soils have formed in shallower deposits tral; abrupt, smooth boundary.
of organic material than the Houghton soils. Unlike Al--8 to 11 inches, black (lOYR 2/1), heavy silt
the Adrian, Ogden, and Rollin soils, which also con- loam; moderate, fine, granular structure;
sist of organic material, the Palms soils are under- friable; neutral; clear, smooth boundary.
lain by loam. Blg--ll to 17 inches, gray (5Y 5/1) silty clay loam;

few, fine, distinct, olive (5Y 5/4) mottles;

Palms muck (0 to 2 percent slopes) (pa).--This is moderate, fine, subangular blocky structure;
the only soil of the Palms series mapped in the friable; neutral; clear, wavy boundary.
survey area. It is suited to many of the crops com- B2lg--l7 to 22 inches, olive-gray (5Y 4/2) silty
monly grown in the survey area if adequate drainage clay loam; common, medium, prominent, yel-
is establishedand maintained. In areasthat are low,ish-brown(lOYR5/8) mottles; moderate,
drained and used for cultivated crops, soil blowing medium, subangular blocky structure; mildly
and subsidence are hazards. alkaline; clear, wavy boundary.

Includedwith thissoil in mappingwere small B22g--22to 30 inches,olive-gray(5Y 5/2) silty
areas where slopes are steeper than Z percent. Also clay loam; many, medium, prominent, yellow-
included were small areas of Ogden muck, Adrian ish-brown (lOYR 5/8) mottles; moderate, medi-
muck, and Houghton muck, 0 to 2 percent slopes. um, subangular blocky structure; friable;

Wetness is the major limitation to use of this slightly calcareous; gradual, wavy boundary.
Palms soil for crops. Cropping can be intensive, B3g--30 to 38 inches, olive-gray (5Y 5/2) heavy silt
however, if drainage is provided, if management is loam; many, medium, prominent, yellowish-
good, and if practices are used that will protect brown (lOYR 5/8) mottles; weak, coarse, sub-
this soil from subsidence and soil blowing. Only angular blocky structure; friable; slightly
part of the acreage has been cultivated, but a con- calcareous; gradual, wavy boundary.
siderable acreage is used for crops, mainly corn Clg--38 to 54 inches, olive-gray (5Y 5/2) gritty
vegetables, and sod. (Capability unit IIw-8; wood- silt loam; many, medium, prominent, yellow-
land group 10; wildlife group 6; recreation group 9; ish-brown (lOYR 5/8) mottles; weak, coarse,
shrub and vine group 3) subangular blocky structure to structureless

(massive); friable; strongly calcareous;
gradual, wavy boundary.

Pella Series IIC2g--54 to 62 inches, light-gray (5Y 6/1) loam;
massive; friable; few pebbles of dolomite;

In the Pella series are poorly drained, silty strongly calcareous.
soils that have a silty clay loam subsoil underlain
by loam. These soils occupy low drainageways, and The A horizon is black (N 2/0) to very dark
they are also on broad, depressed flats. The areas brown (lOYR 2/2), and it ranges from 10 to 15 inches
in which they occur are generally irregular in shape in thickness. The mantle of silt ranges from 40 to
and range from less than 20 to more than several 60 inches in thickness. Tne entire solum has formed
hundred acres in size. The native vegetation was in this mantle of silt. It is therefore silty
water-tolerant grasses and a deciduous forest con- throughout, and the B2g horizon is generally silty
sisting mainly of elm. clay loam. The IIC2g horizon is calcareous loam

In a typical profile the surface layer is black till or lacustrine deposits. The reaction of the
silt loam that is neutral in reaction and is about solum ranges from neutral to moderately alkaline.
11 inches thick. The subsoil is about 27 inches The Pella soils occur with well drained Dodge,
thick. The upper part of the subsoil is gray, mot- moderately well drained Mayville, and somewhat poor-
tIed silty clay loam that is neutral in reaction. ly drained Kendall and Lamartine soils. They have
The middle part is olive-gray and yellowish-brown, formed in a thicker mantle of silt and have a thick-
mottled silty clay loam that is mildly alkaline and er solum than the Brookston soils. Their solum is
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coarser textured than that of the Montgomery soils, B21g--11 to 17 inches, gray (5Y 5/1) to olive-gray
and they lack the substratum of lacustrine silt and (5Y 5/2) silty clay loam; few, fine, promi-
fine sand that is typical of the Colwood soils. nent, yellowish-brown (lOYR 5/4 and 5/6) mot-

tles; moderate, medium, subangular blocky
Pella silt loam (0 to 2 percent slopes) (Ph).-- structure; thin, discontinuous clay films;

This soil is subject to flooding or ponding in slightly plastic; neutral; gradual, wavy
spring and during periods of heavy rainfall. Runoff boundary.
is very slow. B22g--17 to 28 inches, gray (5Y 5/1) silty clay

Included with this soil in mapping were small loam; few, fine, prominent, yellowish-brown
areas of Montgomery silty clay loam, Colwood silt (lOYR 5/6 and 5/8) mottles; moderate, medium,
loam, and Brookston silt loam. angular blocky structure; slightly plastic;

Wetness is the major limitation of this Pella mildly alkaline; gradual, wavy boundary.
soil for crops. This soil is suited to the crops B3g--28 to 30 inches, light olive-gray (5Y 6/2)
commonly grown in the area, however, if adequate heavy silt loam; common, medium, prominent,
drainage is established. Drainage is difficult, for yellowish-brown (lOYR 5/6) and distinct, dark
this soil does not drain well, even after tile yellowish-brown (lOYR 4/4) mottles; weak,
drains or open ditches are installed. Part of the medium, subangular blocky structure; slightly
acreage is used for crops, but most of it is in pas- sticky; few fragments of dolomite; slightly
ture or trees. (Capability unit IIw-l; woodland calcareous; abrupt, smooth boundary.
group 7; wildlife group 5; recreation group 7; shrub IIR--30 inches, hard, thinly bedded, cracked dolo-
and vine group 3) mitic bedrock that is many feet thick.

The A horizon is black (N 2/0) to very dark gray
Pella Series, Moderately Shallow Variant (lOYR 3/1), and it ranges from 10 to 15 inches in

thickness. Thickness of the mantle of silt and
Soils of the Pella series, moderately shallow depth to bedrock are both commonly 24 to 40 inches,

variant, are poorly drained, silty soils that have but bedrock crops out at the surface in some places.
a silty clay loam subsoil underlain by dolomite Texture of the B3g horizon ranges from loam to clay
bedrock. These soils lie in low, broad depressions. loam, and thickness of that horizon ranges from 2 to
They occur in areas where the bedrock is generally 4 inches. Reaction of the solum ranges from slight-
within 40 inches of the surface. The native vegeta- ly acid to moderately alkaline.
tion was water-tolerant grasses and a deciduous Soils of the Pella series, moderately shallow
forest consisting mainly of elm. variant, occur with well-drained Knowles soils and

In a typical profile, the surface layer is very with somewhat poorly drained soils of the Ritchey
dark gray, mildly alkaline silt loam about 7 inches series, mottled subsoil variant.
thick. The subsurface layer is very dark gray silty
clay loam that is neutral in reaction and is about 4 Pella silt loam, moderately shallow variant
inches thick. The subsoil is about 19 inches thick. (Pm).--This soil is subject to flooding or ponding
The upper part of the subsoil is gray to olive-gray, in spring and during periods of heavy rainfall.
mottled silty clay loam that is neutral or mildly Runoff is very slow.
alkaline in reaction. The lower part is light Included with this soil in mapping were small
olive-gray, mottled silty clay loam that is slightly areas of Pella silt loam and Ritchey silt loam, mot-
calcareous. Bedrock of cracked dolomite is at a tIed subsoil variant.
depth of about 30 inches. Wetness and bedrock at a depth of less than 40

Soils of the Pella series, moderately shallow inches are the major limitations to use of this soil
variant, have moderately slow permeability and mod- for crops. Establishing drainage is difficult be-
erate available water capacity. Ground water is at cause the bedrock hinders installation of tile
or near the surface throughout most of the year. drains and open ditches. Wetness and bedrock near
Draining these soils is generally difficult. Natu- the surface are also severe limitations to use of
ral fertility is high. this soil for residential developments and related

Typical profile of Pella silt loam, moderately purposes. Most of the acreage is in pasture or
shallow variant (0 to 2 percent slopes) (NWI/4 SEI/4 trees. (Capability unit IIIw-3; woodland group 7;
sec. 18, T. 8 N., R. 20 E.): wildlife group 5; recreation group 7; shrub and

vine group 3)
Ap--O to 7 inches, very dark gray (lOYR 3/1) silt

loam; weak, medium, granular structure; fri-
able; mildly alkaline; abrupt, smooth bound- Pistakee Series
ary.

A3--7 to 11 inches, very dark gray (lOYR 3/1) silty In the Pistakee series are somewhat poorly
clay loam; few, fine, prominent, yellowish- drained, silty soils that occupy narrow areas in
brown (lOYR 5/6) mottles; moderate, medium, drainageways and at the bases of slopes. These
granular structure; neutral; clear, wavy soiis consist of moderately light colored, silty
boundary. alluvium that was deposited over an older buried
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soil. The native vegetation was a deciduous forest flooding. Ponding generally occurs in spring and
consisting mainly of oak, elm, and hickory. during periods of heavy rainfall.

In a typical profile, the surface layer is dark Included with this soil in mapping were small
grayish-brown silt loam that is neutral in reaction areas of a Juneau silt loam having slopes of 0 to
and is about 7 inches thick. The surface layer is 2 percent, and small areas of Wet alluvial land.
underlain at depths between 7 and 30 inches by dark Wetness is the major limitation to use of this
grayish-brown silt loam that also is neutral in Pistakee soil for crops, but erosion is also a
reaction and has mottles in the lower part. A layer slight hazard in the more sloping areas. Most of
of grayish-brown, mottled silt loam is between the acreage is used for the crops commonly grown in
depths of 30 and 36 inches. A buried soil consist- the survey area. A small acreage is in trees or
ing of very dark gray, mildly alkaline silty clay pasture. (Capability unit IIw-2; woodland group 7;
loam underlies the layers of silt loam. wildlife group 5; recreation group 8; shrub and

The Pistakee soils are moderately permeable and vine group 3)
have high available water capacity. Ground water
is less than 3 feet below the surface in wet peri- Ritchey Series
ods. Natural fertility is high.

Typical profile of Pistakee silt loam, 1 to 3 In the Ritchey series are well-drained soils that
percent slopes (NWl/4 NEl/4 sec. 1, T. 6 N., R. 18 occupy ground moraines, mainly in the northeastern
E.): part of Waukesha County. These are silty soils

that have a subsoil of silty clay loam over clay

All--O to 7 inches, dark grayish-brown (lOYR 4/2) loam, underlain by dolomite bedrock that generally
silt loam; moderate, medium, granular struc- is within 20 inches of the surface. The native
ture; friable; neutral; abrupt, wavy bound- vegetation was a deciduous forest consisting mainly
ary. of oak and hickory.

A12--7 to 24 inches, dark grayish-brown (lOYR 4/2) In a typical profile, the surface layer is dark
silt loam; moderate, medium, platy structure; grayish-brown, slightly acid silt loam about 6
friable; very dark brown (lOYR 2/2) stains of inches thick. The subsoil is about 12 inches thick.
organic matter; neutral; gradual, wavy bound- The upper part of the subsoil is dark yellowish-
ary. brown, slightly acid silt loam; the middle part is

A13--24 to 30 inches, dark grayish-brown (lOYR 4/2) dark-brown, medium acid silty clay loam; and the
silt loam; common, fine, distinct, dark-brown lower part is dark-brown clay loam that is neutral
(7.5YR 4/4) and light brownish-gray (2.5Y 6/2) in reaction or is slightly calcareous and contains
mottles; moderate, thin, platy structure; fragments of rock. Bedrock is at a depth of about
friable; neutral; gradual, wavy boundary. 18 inches.

A14--30 to 36 inches, grayish-brown (lOYR 5/2) silt The Ritchey soils are moderately permeable and
loam; common, fine, prominent, brownish-yel- have low available water capacity. Natural fertil-
low (lOYR 6/6) mottles; weak, thin, platy ity is low.
structure; neutral; abrupt, smooth boundary. Typical profile of Ritchey silt loam, 1 to 6 per-

-Alb~-36 to 48 inches, very dark gray (lOYR 3/1) cent slopes (NEl/4 SEl/4 sec. 23, T. 7 N., R. 18
silty clay loam; massive; slightly sticky; E.):
mildly alkaline.

IIB2--48 to 60 inches, dark-brown (lOYR 4/3) heavy Ap--O to 6 inches, dark grayish-brown (lOYR 4/2)
loam; massive; friable; moderately alkaline. silt loam; moderate, fine, granular struc-

ture; friable; slightly acid; abrupt, smooth

The silty alluvium ranges from 20 to 40 inches boundary.
in thickness, and it contains thin layers of loamy Bl--6 to 9 inches, dark yellowish-brown (lOYR 4/4)
material in places. The alluvium is commonly dark heavy silt loam; moderate, fine, subangular
grayish brown (lOYR 4/2), but in places it contains blocky structure; friable; slightly acid;
thin layers that are very dark grayish brown (lOYR clear, wavy boundary.
3/2). The low chroma colors in the upper part of B2lt--9 to 13 inches, dark-brown (7.5YR 4/4) silty
the profile are the result of the kind of material clay loam; moderate, medium, subangular
in which these soils formed; they are not the blocky structure; thin, continuous clay
result of poor drainage. The Alb horizon ranges films; firm; medium acid; clear, wavy bound-
from light silt loam to heavy silty clay loam. ary.

The Pistakee soils occur with well drained or IIB22t--13 to 17 inches, dark-brown (7.5YR 4/4) clay
moderately well drained Juneau soils. They have loam; strong, medium, subangular blocky
formed in a lighter colored, thinner deposit of structure; thick, continuous clay films; very
silty alluvium than the Lawson soils. firm; few pebbles of dolomite; neutral;

clear, wavy boundary.
Pistakee silt loam, 1 to 3 percent slopes (PrA).-- IIB3--l7 to 18 inches, dark-brown (7.5YR 4/4) clay

This is the only soil of the Pistakee series mapped loam; weak, medium, subangular blocky struc-
in the survey area. It receives runoff from the ture; firm; few fragments of dolomite;
surrounding slopes, and it is subject to occasional slightly calcareous; abrupt, wavy boundary.
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IIIR--18 to 60 inches, bedrock of hard, thinly bed- (Capability unit VIe-3; woodland group 5; wildlife
ded, cracked dolomite. group 3; recreation group 2; shrub and vine group 2)

In areas that have not been cultivated, the Al Ritchey Series, Mottled Subsoil Variant
horizon is very dark brown (lOYR 2/2) to very dark ,

grayish brown (lOYR 3/2) and ranges from 2 to 4 Soils of the Ritchey series, mottled subsoil
inches in thickness. The A2 horizon in uncultivated variant, are somewhat poorly drained. They are
areas is generally brown (lOYR 5/3) and is 2 to 5 silty soils that have a subsoil of silty clay loam
inches thick. The IIB3 horizon is 1 to 3 inches over clay,loam that is underlain by dolomite bed-
thick, and it ranges from heavy loam to clay in rock. These soils are in depressions and drainage-
texture. Depth to bedrock ranges from 8 to 20 inch- ways., They are on ground moraines, mainly in the
es, but the depth is typically between 14 and 20 northeastern part of Waukesha County, where bedrock
inches. In places bedrock crops out at the surface. typically is within 29 inches of the surface. The
The Ritchey soils have a thinner solum than the native vegetation was a deciduous forest consisting

Knowles soils, and they are underlain by dolomite mostly of oak, hickory, and elm.
bedrock that is nearer the surface than that under- In a typical profile, the surface layer is dark
lying the Knowles soils. grayish-brown, slightly acid silt loam about 8

inches thick. The subsoil is about 21 inches thick.
Ritchey silt loam, 1 to 6 percent slopes (RkB).-- It is dark-brown, slightly acid silt loam in the

This soil has the profile described as representa- upper part; dark-brown, mottled, slightly acid
tive of the Ritchey series. Runoff is slow to medi- silty clay loam in the middle part; and dark-brown
urn,and erosion is a slight hazard. This soil is and yellowish-brown, mottled clay loam in the lower
also droughty. part., The lower part contains fragments of rock

Included with this soil in mapping were small and is neutral in reaction or slightly calcareous.
areas of Knowles silt loam, 2 to 6 percent slopes, Dolomite bedrock is at a depth of about 29 inches.
and a few fairly large areas that are moderately Soils of the Ritchey series, mottled subsoil
eroded. Also included were some areas where dolo- variant, are moderately permeable and have moderate
mite crops out at the surface or is within a few available water capacity. Ground water is less
inchesof the surface. than 3 feetbelow the surfacein wet periods. Nat-
This Ritchey soil is mainly in pasture or trees, ural fertility is moderate.

but a small areage is used for crops. (Capability Typical profile of Ritchey silt loam, mottled
unit IIIe-3; woodland group 5; wildlife group 3; subsoil variant, 1 to 3 percent slopes (NEl/4 NEl/4
recreation group 2; shrub and vine group 2) sec. 25, T. 8 N., R. 19 E.):

Ritchey silt loam, 6 to 12 percent slopes, eroded Ap--O to 8 inches, dark grayish-brown (lOYR 4/2)
(RkC2).--This soil has lost part of its original silt loam; weak, coarse, subangular blocky
surface layer through erosion. The present plow structure parting to moderate, fine, granular
layer consists partly of dark yellowish-brown structure; friable; slightly acid; abrupt,
material from the subsoil and partly of the remain- smooth boundary. '
ing original surface soil. Runoff is medium, and Bl--8 to 12 inches, dark-brown (lOYR 4/3) heavy
further erosion is a moderate hazard. Droughtiness silt loam; moderate, fine, subangular blocky
is also a hazard to crops. structure; friable; slightly acid; clear,
Included with this soil in mapping were small wavy boundary.

areas of Knowles silt loam, 2 to 6 percent slopes, B2lt--12 to 17 inches, dark-brown (lOYR 4/3) silty
and fairly large areas that are not eroded or are clay loam; few, fine, faint, grayish-brown
only slightly eroded. Also included were areas (lOYR 5/2) and distinct, yellowish-brown
where bedrock crops out at the surface or is within (lOYR 5/6) mottles; moderate, fine, subangu-
a few inches of the surface. lar blocky structure; thin, continuous clay
Most of the acreage is in pasture. A small films; firm; few very dark grayish-brown

acreage is wooded or is used for crops. (Capability (lOYR 3/2) stains of organic matter; slightly
unit IVe-3; woodland group 5; wildlife group 3; acid; clear, wavy boundary.
recreation group 2; shrub and vine group 2) IIB22t--17 to 26 inches, dark-brown (lOYR 4/3) heavy

clay loam; many, fine, faint, grayish-brown
Ritchey silt loam, 12 to 30 percent slopes (lOYR 5/2) and prominent, yellowish-brown

(RkE).--This is a droughty soil that occurs in (lOYR 5/6 and 5/8) mottles; strong, moderate,
rather small areas. Runoff is rapid, and erosion subangular blocky structure; thick, continu-
is a severe hazard.

"
ous clay films; very firm; few very dark

Íncluded with this soil in mapping were some grayish-brown (lOYR 3/2) stains of organic
moderately eroded areas and some areas where bed- matter; few small pebbles of dolomite; neu-
rock crops out or is within a few inches of the tral; gradual, wavy boundary.
surface. IIB3--26 to 29 inches, yellowish~brown (lOYR 5/4)

Limitations are severe to use of this soil for clay loam; many, fine, distinct, grayish-
crops. Most of the acreage is in pasture or trees. brown (lOYR 5/2) and yellowish-brown
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(lOYR 5/6 and 6/6) mottles; moderate, medium, B--4 to 8 inches, dark-brown (lOYR 3/4) gravelly
subangular blocky structure; firm; few frag- sandy loam; weak, medium, subangular blocky
ments of dolomite; slightly calcareous; structure; friable; mildly alkaline; clear,
abrupt, wavy boundary. smooth boundary.

IIIR--29 inches, bedrock of hard, platy, cracked C--8 to 72 inches, pale-brown (lOYR 6/3) gravel
dolomite. and thin layers of coarse sand; single grain;

loose; strongly calcareous.
In areas that have not been cultivated, the Al

horizon is very dark brown (lOYR 2/2) to very dark The A horizon is black (lOYR 2/1) to very dark
grayish brown (lOYR 3/2) and ranges from 3 to 5 brown (lOYR 2/2) and ranges from 3 to 5 inches in
inches in thickness. The A2 horizon in uncultivated thickness. In some places the B horizon is less
areas is generally brown (lOYR 5/3) and is 2 to 6 than 2 inches thick, and in others it is absent.
inches thick. The part of the B2 horizon that The C horizon ranges from gravelly sand to gravel
formed in a mantle of silt is generally silty clay that contains many cobblestones and stones.
loam, and the part that formed in glacial till is The Rodman soils occur in small, intricate
clay loam. Texture of the IIB3 horizon ranges from patterns with the Casco soils. They are mapped
heavy loam to clay. only in complexes with the Casco soils, and these

Soils of the Ritchey series, mottled subsoil complexes are described under the Casco series.
variant, occur with normal well-drained Ritchey
soils. They also occur with Pella silt loam, mod-
erately shallow variant.

Rollin Series
Ritchey silt loam, mottled subsoil variant, 1

to 3 percent slopes (RIA).--This soil is rather wet, In the Rollin series are very poorly drained
and establishing drainage is difficult. Because organic soils that consist of the well-decomposed
of the bedrock near the surface, installing tile residue of water-tolerant plants underlain by marl.
drains and open ditch drains is generally too These soils occupy old, shallow glacial lakebeds
costly to be worth while. and bays. The native vegetation was mainly reeds

Included with this soil in mapping were small and sedges.
areas of Knowles silt loam, 0 to 2 percent slopes, In a typical profile, the surface layer is black,
and Pella silt loam, moderately shallow variant. mildly alkaline muck about 11 inches thick. Just

Most of the acreage is wooded or in pasture. beneath the surface layer is a layer of very dark
A small acreage is used for crops. (Capability grayish-brown to very dark brown, mildly alkaline
unit IIIw-3; woodland group 7; wildlife group 5; muck about 19 inches thick. The substratum is
recreation group 6; shrub and vine group 3) white and light-gray, friable, highly calcareous

marl that contains many small snail shells and
fragments of shells.

Rodman Series The Rollin soils have moderately slow permea-
bility and very high available water capacity.

In the Rodman series are excessively drained, Ground water is at or near the surface throughout
gravelly loam soils underlain by calcareous, strat- most of the year. Natural fertility is low.
ified sand and gravel. These soils are on terrace Typical profile of Rollin muck, deep (SEI/4 NEI/4
escarpments of pitted outwash plains and on the sec. 20, T. 6 N., R. 19 E.):
kames, eskers, and steep convex side slopes associ-
ated with the Kettle Moraine in Waukesha County. 1--0 to 11 inches, black (lOYR 2/1) muck; weak,
The native vegetation was a sparse stand of hard- medium, subangular blocky structure breaking
woods, mainly bur oak and hickory, and prairie to weak, medium, granular structure; friable;
grasses in the openings between the trees. contains a few remains of sedges, grasses,

In a typical profile, the surface layer is black, and forbs; mildly alkaline; gradual, wavy
mildly alkaline gravelly loam about 4 inches thick. boundary.
The subsoil is dark-brown, mildly alkaline gravelly 2--11 to 30 inches, very dark grayish-brown (lOYR
sandy loam, also about 4 inches thick. The sub- 3/2) to very dark brown (lOYR 2/2) muck;
stratum is pale-brown, loose, strongly calcareous weak, coarse, subangular blocky structure;
gravel. friable; contains many remains of sedges

The Rodman soils have very rapid permeability and grasses that break down easily when
and very low available water capacity. Natural rubbed between the fingers; mildly alkaline;
fertility is very low. abrupt, smooth boundary.

Typical profile of a moderately steep Rodman IICl--30 to 42 inches, white (2.5Y 8/2) marl;
gravelly loam (SWI/4 NWI/4 sec. 33, T. 5 N., R. 17 massive; very friable; highly calcareous;
E.): gradual, wavy boundary.

IIC2--42 to 60 inches, light-gray (2.5Y 7/1) marl;

A--O to 4 inches, black (lOYR 2/1) gravelly loam; massive; very friable; many small snail
weak, fine, granular structure; friable; shells and fragments of shells; highly cal-
mildly alkaline; clear, smooth boundary. careous.
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In some places the layers of organic material panoramic view of Lake Michigan and its shoreline
contain small snail shells like those in the sub- can be obtained. The present uses are probably the
stratum. Depth to marl ranges from 12 to 40 inches. best ways of utilizing this land type. (Capability

The Rollin soils, like the Houghton, have formed unit VIIIs-IO; woodland group 11; wildlife group 8;
in organic deposits, but the deposit of organic recreation group 10; shrub and vine group 4)
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 St. Charles Series
Rollin soils have a substratum of marl.
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Rollin muck, shallow (0 to 2 percent slopes) In a typical profile of a St. Charles soil that
(Rv).--This soil has a profile similar to the one has a gravelly substratum, the surface layer is
described as representative of the Rollin series, dark grayish-brown or very dark grayish-brown,
except that marl is at a depth of only 12 to 24 slightly acid silt loam about 8 inches thick. The
inches. The marl is so near the surface that some subsurface layer is brown, slightly acid silt loam
of it is likely to be mixed with the surface soil about 4 inches thick. The subsoil is about 46
during tillage. Then, the plow layer becomes inches thick. The upper part of the subsoil is
extremely calcareous. Where drainage has been dark yellowish-brown, medium acid to strongly acid
established and this soil is cultivated, soil blow- silt loam that grades to silty clay loam with
ing and subsidence are hazards. increasing depth. The middle part of the subsoil

Included with this soil in mapping were small is dark yellowish-brown, strongly acid silty clay
areas .of Rollin muck, deep; Houghton muck, 0 to 2 loam. The lower part is dark-brown, mildly alkaline
percent slopes; and Adrian muck. gravelly clay loam. A substratum of pale-brown,

Wetness is the major limitation to use of this loose, slightly calcareous, stratified sand and
shallow Rollin soil for crops. Only a small acreage gravel underlies the subsoil.
has been cultivated. The rest is used as wildlife The St. Charles soils are moderately permeable
habitat. (Capability unit Vw-7; woodland group 10; and have high available water capacity. Natural
wildlife group 6; recreation group 9; shrub and fertility is high.
vine group 3) Typical profile of St. Charles silt loam,

gravelly substratum, 0 to 2 percent slopes (SEI/4
Rough Broken Land SEI/4 sec. 9, T. 7 N., R. 18 E.):

Rough broken land (Ry) is a steep miscellaneous Ap--O to 8 inches, dark grayish-brown (lOYR 4/2)
land type that is mainly in the northern part of to very dark grayish-brown (lOYR 3/2) silt
Milwaukee County. It occupies the banks adjacent loam, light brownish gray (lOYR 6/2) when
to Lake Michigan, and it also occurs on the side dry; weak, fine, granular structure; friable;
slopes of deep ravines that are adjacent to these slightly acid; abrupt, smooth boundary.
banks. Soil material occasionally breaks off and A2--8 to 12 inches, brown (lOYR 5/3) silt loam;
slumps down the sides of the banks, leaving raw soil weak, thin, platy structure parting to weak,
exposed. Trees that help to keep this land type very fine, granular structure; friable;
fairly stable grow in places, but the surface is slightly acid; clear, wavy boundary.
bare in most places. Bl--12 to 15 inches, dark yellowish-brown (lOYR 4/4)

This land type is entirely within areas used silt loam; moderate, fine, subangular blocky
for housing developments and related purposes. structure; friable; medium acid; clear, wavy
Mainly, it is used as a sanctuary for songbirds and boundary.
small fur-bearing animals. The areas also have B2lt--15 to 26 inches, dark yellowish-brown (lOYR
value because they are at an elevation where a 4/4) light silty clay loam; moderate, fine,
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subangular blocky structure; thin, discontin- St. Charles silt loam, 0 to 2 percent slopes
uous clay films; friable; strongly acid; '(ScA).--This soil has a profile that is similar to
gradual, wavy boundary. the one described as representative of the St.

B22t--26 to 36 inches, dark yellowish-brown (lOYR Charles series, but the lower part of the subsoil
4/4) silty clay loam; weak, medium, prismatic contains yellowish-brown and grayish-brown mottles
structure parting to moderate, fine, subangu- and the substratum is loam glacial till. Runoff
lar blocky structure; thick, continuous clay is slow. This soil is not eroded or is only
films; firm; strongly acid; gradual, wavy slightly eroded.
boundary. Included with this soil in mapping were small

B23t--36 to 45 inches, dark yellowish-brown (lOYR areas of a Mayville silt loam, a Kendall silt loam,
4/4) silty clay loam; weak, medium, prismatic and St. Charles silt loam, 2 to 6 percent slopes.
structure parting to moderate, medium, sub- If management is good, row crops can be grown
angular blocky structure; thick, continuous intensively. Nearly all of the acreage is used
clay films; firm; few dark-brown (lOYR 3/3) for crops. (Capability unit I-I; woodland group 1;
stains of organic matter; strongly acid; wildlife group 1; recreation group 1; shrub and
gradual, wavy boundary. vine group 1)

B3l--45 to 49 inches, dark yellowish-brown (lOYR
4/4) light silty clay loam; weak, medium, St. Charles silt loam, 2 to 6 percent slopes
prismatic structure; thin, discontinuous (ScB).--This soil is on the foot slopes of uplands
clay films; firm; strongly acid; clear, wavy and on the higher concave side slopes of rises on
boundary. the till plain. The areas on the foot slopes are

IIB32--49 to 58 inches, dark-brown (lOYR 3/3) grav- long and narrow, and those on the till plain are
elly clay loam; massive; firm; mildly alka- fan shaped or have an irregular shape. Runoff is
line; clear, wavy boundary. medium, and erosion is a slight hazard. The pro-

IIC--58 to 68 inches, pale-brown (lOYR 6/3), file is similar to the one described as representa-
stratified sand and gravel; single grain; tive of the St. Charles series, except that yel-
loose; slightly calcareous. lowish-brown and grayish-brown mottles are in the

lower part of the subsoil and the substratum is
In areas that have not been cultivated, the Al sandy loam glacial till.

horizonis very darkbrown (lOYR2/2) to dark Includedwith this soil in mappingwere small
grayish brown (lOYR 4/2), and it ranges from 3 to areas of a Mayville silt loam, a Kendall silt loam,
5 inches in thickness. The A2 horizon is generally and St. Charles silt loam, 0 to 2 percent slopes.
brown (lOYR 5/3) and ranges from 4 to 8 inches Nearly all of the acreage is used for crops.
in thickness. The A horizon and most of the B hori- (Capability unit lIe-I; woodland group 1; wildlife
zon formed in the mantle of silt, which is 36 to 50 group 1; recreation group 1; shrub and vine group 1)
inches thick. In places a thin layer of windblown
sand overlies the mantle of silt, and the surface St. Charles silt loam, gravelly substratum, 0 to
layer in those areas is sandy loam. The solum is 2 percent slopes (SeA).--This soil is in the north-
commonly 45 to 60 inches thick. Reaction of the western part of Waukesha County. Its profile is
solum ranges from strongly acid to mildly alkaline. the one described as representative of the St.

Soils of the St. Charles series that have a Charles series. Runoff is slow, and little or no
gravelly substratum occur with somewhat poorly erosion has taken place.
drained Virgil and poorly drained Drummer soils Included with this soil in mapping were small
that have a gravelly substratum. They have a areas of Fox silt loam, 0 to 2 percent slopes, and
thicker solum than the Fox soils. a few fairly'large areas in which the surface layer

is darker colored than normal for the St. Charles
St. Charles sandy loam, gravelly substratum, 1 soils. Also included were areas in which the lower

to 3 percent slopes (SaA).--This soil lies east of part of the subsoil is mottled.
the Kettle Moraine in the southwestern part of If this St. Charles soil is well managed, it
Waukesha County. Its profile is similar to the one can be cropped intensively. Nearly all of the
described as representative of the St. Charles acreage is used for crops, but a small acreage is in
series, except that the two uppermost layers are pasture or trees. (Capability unit I-I; woodland
sandy loam. Runoff is slow, and erosion is not a group 1; wildlife group 1; recreation group 1;
hazard or is only a slight hazard. shrub and vine group 1)

Included with this soil in mapping were small
areas of St. Charles silt loam, gravelly substra- St. Charles silt loam, gravelly substratum, 2 to
turn,0 to 2 percent slopes, and Fox sandy loam, 6 percent slopes (SeB).--This soil is not eroded
0 to 2 percent slopes. or is only slightly eroded. Runoff is medium, how-

If management is good, cropping can be intensive. ever, and erosion is a slight hazard.
Nearly all of the acreage is used for crops, and Included with this soil in mapping were small
only a small acreage is in pasture or trees. (Ca- areas of Fox silt loam, 2 to 6 percent slopes, and
pability unit I-I;,woodland group 1; wildlife group St. Charles silt loam, gravelly substratum, 0 to
1; recreation group 2; shrub and vine group 1) 2 percent slopes.
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Nearly all of the acreage is used for crops. Sawmill Series, Calcareous Variant
Only a small acreage is wooded or in pasture. (Ca-
pability unit lIe-I; woodland group 1; wildlife Soils of the Sawmill series, calcareous variant,
group 1; recreation group 1; shrub and vine group 1) 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

Sandy and Gravelly Land soils occur in areas adjacent to the major streams.
The native vegetation was water-tolerant grasses

Sandy and gravelly land (Sf) is a miscellaneous and sedges.
land type that consists of fill areas and of cut In a typical profile, the surface layer is black,
or borrow areas. It is mainly within or near areas mildly alkaline silt loam about 9 inches thick.
used for housing developments or related purposes. The subsurface layer is black, moderately alkaline

In the cut or borrow areas, the entire solum of silty clay loam, also about 9 inches thick. The
the soil has been removed by man, and the raw under- subsurface layer is underlain by several layers of
lying material is exposed. These areas differ from silty clay loam that differ slightly in color or in
gravel pits in that the side slopes of the adjacent other ways. The uppermost layer of the soil beneath
banks have been graded and sloped so that they blend the subsurface layer is black, moderately alkaline
with adjacent less disturbed areas that are acces- and slightly calcareous silty clay loam. The mid-
sible for building sites or roads. dIe layers are black to very dark gray, moderately

The fill areas consist of a layer of fill mate- alkaline and slightly calcareous silty clay loam.
rial, about 1 to 5 feet thick, that is deposited The lowest layer is dark-gray, moderately alkaline
over a mineral soil that is generally somewhat and highly calcareous silty clay loam that extends
poorly drained to very poorly drained. In some to a depth of about 60 inches.
places the fill material covers a well-drained min- Soils of the Sawmill series, calcareous variant,
eral soil, however, and in others it covers an have moderately slow permeability and very high
organic soil. available water capacity. Ground water is at or

The material in this land type is mainly a mix- near the surface throughout most of the year. Nat-
ture of sand and gravel, and it contains only a ural fertility is high.
small amount of fine-textured material. In cut Typical profile of Sawmill silt loam, calcareous
areas the matèrial is generally stratified sand and variant (0 to 2 percent slopes) (SEl/4 SWl/4 sec.
gravel. In fill areas the material includes some 20, T. 6 N., R. 19 E.):
cinders, boulders, and rubble or other inorganic
trash. Ap--O to 9 inches, black (N 2/0) heavy silt loam;

The soil material in this land type has lower weak, medium, subangular blocky structure
available water capacity and greater bearing parting to moderate, medium, granular struc-
strength than that in Clayey land and Loamy land. ture; friable; mildly alkaline; abrupt,
Limitations and hazards that affect engineering smooth boundary.
uses are so variable that they can be determined All--9 to 18 inches, black (N 2/0) silty clay
only by onsite investigation. (Capability unit loam; weak, medium, subangular blocky struc-
VIIIs-10; woodland group 11; wildlife group 8; ture parting to moderate, medium, granular
recreation group 10; shrub and vine group 4) structure; friable; moderately alkaline;

gradual, wavy boundary.
A12--l8 to 24 inches, black (N 2/0) heavy silty

clay loam; weak, coarse, prismatic structure
Sandy Lake Beaches parting to moderate, fine, subangular blocky

structure; slightly plastic; few, thin,
Sandy lake beaches (Sfb) is a nearly level mis- discontinuous clay films; moderately alkaline

cellaneous land type-that extends from the water- and slightly calcareous; gradual, wavy bound-
line along the shores of Lake Michigan to the foot ary.
of the steep banks that border the lake. Where A13g--24 to 32 inches, black (2.5Y 2/1) to very
this land type occurs, the sand has been reworked dark gray (2.5Y 3/1) silty clay loam; weak,
too frequently by wind and wavy action for plants coarse, prismatic structure parting to mod-
to become established. erate, medium, subangular blocky structure;

This land type consists mostly of light-colored few, thin; discontinuous clay films; slightly
coarse sand, but it contains some gravel in places. plastic; moderately alkaline and slightly
The sand is soft and loose, and it is not suited calcareous; gradual, wavy boundary.
to crops. A14g--32 to 45 inches, very dark gray (5Y 3/1) grit-

Sandy lake beaches is used mainly for swimming ty silty clay loam; many, fine, distinct,
beaches and other recreational purposes. It appears dark-brown (7.5YR 4/4) and prominent,
to be better suited to these uses than to utiliza- strong-brown (7.5YR 5/6) mottles; weak, medi-
tion for other purposes. (Capability unit VIIIs-1O; urn,subangular blocky structure; slightly
woodland group 11; wildlife group 8; recreation plastic; moderately alkaline and slightly
group 10; shrub and vine group 4) calcareous; clear, wavy boundary.
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A15g--45 to 60 inches, dark-gray (5Y 4/1) silty clay Ap--O to 8 inches, dark grayish-brown (lOYR 4/2)
loam; few, fine, distinct, dark-brown (7.5YR silt loam; weak, medium, granular structure;
4/4) mottles; massive; slightly plastic; mod- friable; neutral; abrupt, smooth boundary.
erately alkaline and highly calcareous. Bl--8 to 14 inches, dark yellowish-brown (lOYR 4/4)

silty clay loam; moderate, medium, subangular
Thickness of the individual horizons in the pro- blocky structure; firm; slightly acid; clear,

file ranges from only a few inches to 18 inches. In wavy boundary.
general, the texture ranges from heavy silt loam to B2t--14 to 26 inches, dark yellowish-brown (lOYR
heavy silty clay loam, but the profiles contains 4/4) clay; strong, medium, angular blocky
thin lensesof loamand sandyloam in places. In structure; continuous clay films; firm;
some areas a buried soil is at a depth of 40 to 60 slightly acid; clear, wavy boundary.
inches. Reaction throughout the profile ranges from B3--26 to 31 inches, dark yellowish-brown (lOYR 4/4)
neutral to moderately alkaline. silty clay; weak, medium, prismatic structure

Soils of the Sawmill series, calcareous variant, parting to moderate, medium, angular blocky
commonlyoccurwith areasof Alluvialland. They structure; discontinuous clay films; firm;
are finer texturedthroughoutthan is Alluvial land. slightly calcareous; clear, wavy boundary.

C--3l to 60 inches, brown (lOYR 5/3), laminated
Sawmill silt loam, calcareous variant (0 to 2 silty clay and silty clay loam; massive;

percent slopes) (Sg) .--This soil is frequently firm; fine streaks of soft, segregated lime;
flooded in spring and during periods of heavy rain- strongly calcareous.
fall. Providing adequate drainage and protection

..

from flooding is generally difficult. In areas that have not been cultivated, the Al
Included with this soil in mapping were small horizon is generally very dark grayish brown (lOYR

areasof Montgomerysiltyclay loam and Wet alluvial 3/2) to very darkbrown (lOYR2/2) and ranges from
land. 3 to 4 inchesin thickness. The A2 horizon in un-

Wetness and the hazard of flooding are the major cuI tivated areas is commonly 3 to 6 inches thick.
limitations to use of this Sawmill soil for crops. and is brown (lOYR 5/3). Texture of the B2t horizon
Even though corn is grown on a small acreage in some is silty clay to clay, and the hue is 7.5YR in some
years, this soil.is often too wet for the crop to be places. In places the C horizon contains lenses of
harvested in fall. Most of the acreage is used for silt and very fine sand. The C horizon has a hue of
pasture or for wildlife habitat. (Capability unit 7.5YR in some areas.
Vw-14; woodland group 9; wildlife group 5; recrea- The Saylesville soils occur with somewhat poorly
tion group 7; shrub and vine group 3). drained Martinton and poorly drained Montgomery

soils. They have slightly finer textured upper
Saylesville Series horizons than the Hebron soils, and they are finer

textured throughout than the Grays soils.
The Saylesville series consists of well drained

or moderately well drained, silty soils that have a Saylesville silt loam, 0 to.2 percent slopes
clay subsoil underlain by stratified, silty and (ShA) .--This soil dries out slowly in spring and
clayey lacustrine deposits. These soils are on after periods of heavy rainfall. Runoff is slow,
riverbenchesand in old glaciallakebasins. The and little or no erosionhas takenplace.
native vegetation was a deciduous forest consisting Included with this soil in mapping were small
mainly of oak and maple. areas of a Martinton silt loam that has slopes of

In a typical profile, the surface layer is dark 0 to 2 percent, and a Hebron silt loam that has
grayish-brown silt loam that is neutral in reaction slopes of 0 to 2 percent.
and is about 8 inches thick. The subsoil is about This Saylesville soil is used mostly for the
23 inches thick. It is dark yellowish-brown, crops commonly grown in the survey area. A small
slightly acid silty clay loam in the upper part; acreage is used as woodland. (Capability unit
dark yellowish-brown, slightly acid clay to silty IIs-7; woodland group 2; wildlife group 2; recrea-
clay in the middlepart; and dark yellowish-brown, tion group3; shrub and vine group 1)
slightly calcareous silty clay in the lower part.
The substratum is brown, firm, strongly calcareous, Saylesville silt loam, 2 to 6 percent slopes
laminatedsiltyclay and silty clay loam that con- (ShB) .--This soil generallyremainswet for several
tain streaksof soft lime.

.
days longerin springand afterperiodsof heavy

The Saylesville soils are slowlypermeableand rainfallthan do some well-drainedsoils. Runoff is
have high available water capacity. In some places medium, and erosion is a slight hazard. The profile
ground water is less than 5 feet below the surface is the one described as representative of the
during wet periods. In other places ground water Saylesville series.
is seldom less than 5 feet below the surface. Included with this soil in mapping were small
Natural fertility is high. areas of a Martinton silt loam that has slopes of

Typical profile of Saylesville silt loam, 2 to 6 2 to 6 percent, and a Hebron sil t loam that has
percentslopes.(NEI/4 SWI/4 sec. 34, T. 5 N., R. 20 slopes of 2 to 6 percent. Also included were a few
E.): moderately eroded areas.
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Most of the acreage is used for the crops connnon- alkaline si 1t loam about 12 inches thick. The sub-
ly grown in the survey area. The rest is in trees surface layer is very dark gray or dark gray, mildly
or pasture. (Capability unit IIe-6; woodland group alkaline, mottled silt loam about 2 inches thick.
2; wildlife group 2; recreation group 3; shrub and The subsoil is about 18 inches thick. The upper
vine group 1) part of the subsoil is dark grayish-brown, mildly

alkaline, mottled silt loam. The middle part is
Saylesville silt loam, 2 to 6 percent slopes, gray, mildly alkaline, mottled clay loam. The lower

eroded (ShB2) .--This soil generally remains wet for part is yellowish-brown, slightly calcareous gravel-
several days longer in spring and after periods of ly loam. A substratum of grayish-brown, loose,
heavy rainfall than do some well-drained soils. It stratified, strongly calcareous sand and gravel
has lost part of its original surface layer through underlies the subsoil.
moderate erosion. The present surface layer con- The Sebewa soils are moderately permeable and
sists partly of dark yellowish-brown material from have moderate available water capacity. Ground
the subsoil that was mixed with the remaining origi- water is at or near the surface throughout most of
nal surface soil during tillage. The rate of infil- the year. Natural fertility is moderate.
tration is slightly lower than that of the soil for Typical profile of Sebewa silt loam (0 to 2 per-
which a profile is described as representative of cent slopes) (SWI/4 NWI/4 sec. 20, T. 6 N., R.'
the Saylesville series. Good tilth is difficult to 21 E.):
maintain, and germination of seeds is likely to be
poor. Runoff is medium. Further erosion is a Ap--O to 7 inches, very dark brown (lOYR 2/2) silt
slight hazard. loam; weak, fine, subangular blocky struc-

Included with this soil in mapping were small ture; friable; mildly alkaline; abrupt,
areas of a Martinton silt loam thathas slopesof 2 smooth boundary.
to 6 percent, and a few areas that are not eroded or Al--7 to 12 inches, very dark brown (lOYR 2/2) to
are only slightly eroded. very dark grayish-brown (lOYR 3/2) silt loam;

This Saylesville soil is used mainly for the weak, medium, subangular blocky structure;
crops connnonly grown in the survey area. (Capabil- friable; mildly alkaline; clear, wavy bound-
ity unit IIe-6; woodland group 2; wildlife group 2; ary.
recreation group 3; shrub and vine group 1) A3g-~12 to 14 inches, very dark gray (2.5Y 3/1) to

dark gray (2.5Y 4/1) silt loam; connnon, medi-
Saylesville silt loam, 6 to 12 percent slopes, urn, distinct, brown (lOYR 4/3) mottles; weak,

eroded (ShC2) .--This soil has lost part of its orig- medium, subangular blocky structure; friable;
inal surface layer through moderate erosion. The mildly alkaline; clear, wavy boundary.
present plow layer consists partly of dark yellow- Blg--14 to 18 inches, dark grayish-brown (2.5Y 4/2)
ish-brown material from the subsoil that was mixed heavy silt loam; many, medium, distinct, dark
with the remaining original surface soil during yellowish-brown (lOYR 4/4) 'mottles; weak,
tillage. Runoff is medium, and further erosion is a coarse, prismatic structure parting to weak,
moderate hazard. The rate of infiltration is medium, subangular blocky structure; firm;
slightly lower than that of the soil for which a mildly alkaline; clear, wavy boundary.
profile is described as representative of the IIB2g--l8 to 26 inches, gray (5Y 5/1) clay loam;
Saylesville series. Good tilth is difficultto many, medium,prominent,dark-brown(7.5YR
maintain, and germination of seeds is likely to be 4/4) mottles; weak, coarse, prismatic struc~
poor. ture parting to moderate, medium, subangular

Included with this soil in mapping were some blocky structure; thin, discontinuous clay
small severely eroded areas. Also' included were films; firm; few pebbles and lime nodules;
fairly largeareasthat have not been cultivated and mildly alkaline; clear,wavy boundary.
that are not eroded or are only slightly eroded, IIB3--26 to 32 inches, yellowish-brown (lOYR 5/4)

This Saylesville soil is used mainly for the, gravelly loam; weak, medium, subangular
crops connnonly grown in the survey area.' (Capabil-, blocky structure; friable; many pebbles and
ity unit Ille-6; woodland group 2; wildlife group 2; lime nodules; slightly calcareous; clear,
recreation group 3; shrub and vine group 1) wavy boundary.

IIC--32 to 60 inches, grayish-brown (lOYR 5/2),
stratifiedsand and gravel; single grain;

Sebewa Series loose; strongly calcareous.

In the Sebewa series are poorly drained silt loam In areas that have not been cultivated, the color
soils that have a loamy subsoil underlain by cal- of the Al horizon ranges from black (lOYR 2/1) to
careous sand and gravel outwash. TI1ese soils occupy very dark brown (lOYR 2/2), and the thickness of
areas in low depressions and river basins, and on that horizon ranges from 10 to 15 inches. Texture
flats of glacial outwash plains. The native vegeta- of the IIB2g horizon ranges from gritty silty clay
tion was Dlainlyelm, oak, soft maple, and water- loam'to sandy clay loam. In some placesthe IIC
tolerant grasses. horizon is mostly gravel, and in others it is mostly

In a typical profile, the surface layer is very sand. In some areas that have not been cultivated,
dark brown to very dark grayish-brown, mildly the solum is medium acid, but the reaction ranges
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to mildly alkaline in areas that have been inten- Ap--O to 8 inches, dark grayish-brown (lOYR 4/2)
sively cultivated. Thickness of the solum ranges silt loam; moderate, fine, granular struc-
from 20 to 40 inches. ture; friable; neutral; abrupt, smooth

The Sebewa soils occur with well-drained Fox and boundary.
Warsaw soils and with somewhat poorly drained A2--8 to 10 inches, brown (lOYR 5/3) silt loam;
Matherton and Kane soils. They have a thicker solum moderate, medium, platy structure; friable;
than the Mussey soils, and they have a finer tex- neutral; clear, wavy boundary.
tured solum than the Gilford soils. Bl--lO to 14 inches, dark-brown (lOYR 4/3) heavy

silt loam; moderate, medium and fine, sub-
Sebewasilt loam (0 to 2 percentslopes)(Sm).-- angularblockystructure;friable;light-gray

This is the only soil of the Sebewa series mapped in (lOYR 7/2), bleached silt coatings on the
the survey area. It is subject to flooding or surfaces of some peds; neutral; clear, wavy
ponding in spring and during periods of heavy rain- boundary.
fall. Runoff is very slow, and erosion is not a B2lt--14 to 17 inches, dark yellowish-brown (lOYR
hazard or is only a slight hazard: 4/4) silty clay loam; moderate, fine, sub-

Included with this soil in mapping were small angular blocky structure; discontinuous clay
areas where the surface layer is loam. Also in- films; firm; slightly acid; clear, wavy
cluded were small areas of a Mussey soil having a boundary.
silt loam surface layer; Drummer silt loam, gravelly IIB22t--17 to 24 inches, dark-brown (7.5YR 4/4)
substratum; and a Matherton silt loam having slopes heavy clay loam; strong, fine, angular
of 0 to 2 percent. blocky structure; thick, continuous clay

Wetness is the major limitation to use of this films; very firm; few dark-brown (7.5YR 3/2)
Sebewa soil for crops. Much of the acreage is used stains of organic matter; few small pebbles;
for pasture, as woodland, or as habitat for wild- neutral; gradual, wavy boundary.
life. An acreage of considerable size is used to IIB3--24 to 28 inches, dark-brown (7.5YR 4/4) heavy
grow corn, however, and part of the acreage is used clay loam; moderate, fine, subangular blocky
to grow other crops. (Capability unit IIw-5; wood- structure; firm; many pebbles of dolomite;
land group 7; wildlife group 5; recreation group 7; moderately alkaline and slightly calcareous;
shruband vine group3) clear,wavy boundary.

IIC--28 to 60 inches, yellowish-brown (lOYR 5/4)
loam; massive; friable; many pebbles and
cobblestones of dolomite; highly calcareous.

Theresa Series
In areas that have not been cultivated, the Al

The Theresa series consists of well-drained silt horizon is generally 3 to 6 inches thick and the A2
loam soils that have a subsoil of silty clay loam horizon is 3 to 5 inches thick. Texture of the IIC
over clay loam and are underlain by calcareous loam horizon is typically loam, but it ranges to gravelly
glacial till. These soils occur in Waukesha County sandy loam in places. Thickness of the mantle of
on the convex side slopes of uplands underlain by silt ranges from 12 to 20 inches, and thickness of
glacial till. The areas are long and narrow, and the solum ranges from 24 to 32 inches.
they generally extend in a northeast-southwest The Theresa, Hochheim, and Dodge soils have all
direction. The native vegetation was a deciduous formed in similar material, but the mantle of silt
forest consisting mainly of maple and basswood. in which the upper part of the Theresa solum formed

In a typical profile, the surface layer is dark is thicker than that in which the upper part of the
grayish-brown silt loam that is neutral in reaction Hochheim solum formed and thinner than that in which
and is about8 inchesthick. The subsurfacelayer the upperpart of the Dodgesolumformed.

.

is brown silt loam that is also neutral in reaction
and is about 2 inches thick. The subsoil is about Theresa silt loam, 0 to 2 percent slopes (ThA).--
18 inches thick. The upper part of the subsoil is This soil is not eroded or is only slightly eroded.
dark-brown silt loam that is neutral in reaction. Runoff is slow.
The middle part is dark yellowish-brown silty clay Included with this soil during mapping were small
loam that is slightly acid. The lower part is dark- areas of Dodge silt loam, 0 to 2 percent slopes;
brown clay loam that contains pebbles and is neutral Mayville silt loam, 0 to 2 percent slopes; and
and moderately alkaline and is slightly calcareous Theresa silt loam, 2 to 6 percent slopes. Also
at a depth of about 24 inches. A substratum of included were small areas of a Hochheim soil that
yellowish-brown,friableloamglacialtill that is has a silt loamsurfacelayerand slopesof 2 to 6
highly calcareous underlies the subsoil. percent.

The Theresa soils are moderately permeable and If management is good, cropping can be intensive.
have high available water capacity. Natural fertil- Nearly all of the acreage is used for crops. Only a
ity is moderate. small acreage remains in trees or is used for pas-

Typicalprofileof Theresasilt loam,2 to 6 ture. (Capability unit I-I; woodland group 1; wild-
percentslopes (SWl/4 NWl/4sec. 34, T. 8 N., R. life group 1; recreationgroup2; shruband vine
19 E.): group 1)
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Theresasilt loam,2 to 6 percentslopes (ThB) .-- VirgilSeries
This soil has the profile described as representa-
tive of the Theresa series. In most places its The Virgil series consists of somewhat poorly
slopes are nearer to 2 percent than to 6 percent, drained soils that occupy long, narrow areas in
and they are generally concave. Little or no ero- drainageways, in slight depressions, and near the
sion has taken place. Runoff is medium, however, bases of slopes on outwash plains. These are silt
and there is a slight risk of erosion. loam soils that have a silty clay loam subsoil

Included with this soil in mapping were small underlain by calcareous sandy loam glacial till. In
areas of Theresa silt loam, 0 to 2 percent slopes; this survey area, the material underlying these
Dodge silt loam, 2 to 6 percent slopes; and Mayville soils is generally stratified, calcareous sand ~nd
silt loam, 2 to 6 percent slopes. Also included gravel. The native vegetation was a deciduous
were a few small areas in which slopes are steeper forest consisting mainly of oak, maple, hickory, and
than 6 percent, and some moderately eroded areas. elm.

Most of the acreage is used for the crops com- In a typical profile, the surface layer is dark
monly grown in the survey area. A small acreage is grayish-brown or dark grayish-brown silt loam that
in trees or pasture. (Capability unit lIe-I; wood- is neutral in reaction and is about 9 inches thick.
land group 1; wildlife group 1; recreation group 2; The subsurface layer is grayish-brown silt loam that
shrub and vine group 1) is also neutral in reaction and is about 4 inches

thick. The subsoil is about 36 inches thick. The
Theresa silt loam, 2 to 6 percent slopes, eroded upper part of the subsoil is dark-brown, mottled

(ThB2).--This soil has lost part of the original silty clay loam that is neutral or slightly acid in
surface layer through moderate erosion, and the reaction. The middle part is grayish-brown, mottled
present surface layer consists partly of dark-brown silty clay loam that is neutral in reaction. The
material from the subsoil that is mixed with the lower part is dark-brown, mottled sandy loam that is
remaining original surface soil. Runoff is medium, moderately alkaline and slightly calcareous. Brown,
and further erosion is a slight hazard. This soil loose, mottled, stratified sand and gravel make up
absorbs water at a slightly slower rate than a sim- the substratum.
ilar soil that is not eroded or is only slightly The Virgil soils are moderately permeable and
eroded. The slopes are generally nearer to 6 per- have moderately high available water capacity.
cent than to ~ percent, and most of them are convex. Natural fertility is high.

Included with this soil in mapping were small Typical profile of Virgil silt loam, gravelly
areas of a moderately eroded Hochheim soil that has substratum, 0 to 3 percent slopes (NW1/4 NEl/4 sec.
a surface layer of silt loam and slopes of 2 to 6 10, T. 8 N., R. 17 E.):
percent. Also included were small areas of Mayville
silt loam, 2 to 6 percent slopes; areas that are not Ap--O to 7 inches, very dark grayish-brown (IOYR
eroded or are only slightly eroded; ~nd a few small 3/2) to dark grayish-brown (IOYR 4/2) silt
areas in which slopes are steeper than 6 percent. loam, light brownish gray (IOYR 6/2) when

Nearly all of the acreage is used for the crops dry; moderate, fine, granular structure;
commonly grown in the survey area. Only a small .friable; neutral; abrupt, smooth boundary.
acreage is in pasture or in pastured .woodlots. AI--7 to 9 inches, dark grayish-brown (lOYR 4/2)
(Capability unit lIe-I; woodland group 1; wildlife silt loam; weak, thick, platy structure
group 1; recreation group 2; shrub and vine group 1) parting to moderate, fine, granular struc-

ture; friable; neutral; clear, wavy boundary.
Theresa silt loam, 6 to 12 percent slopes, eroded A2--9 to 13 inches, grayish-brown (IOYR 5/2) silt

(ThC2).--The present surface layer of this soil has loam; weak, thick, platy structure parting to
some dark-brown material from the subsoil mixed with moderate, fine, granular structure; friable;
the remaining original surface soil. Runoff is neutral; clear, wavy boundary.
medium, and further erosion is a moderate hazard. BI--13 to 21 inches, dark-brown (IOYR 4/3) silty
This soil absorbs water at a slightly slower rate clay loam; few, fine, distinct, yellowish-
than a similar soil that is not eroded or is only brown (IOYR 5/4 and 5/6) and light brownish-
slightly eroded. . gray (IOYR 6/2) mottles; moderate, fine, sub-

Included with this soil in mapping were small angular blocky structure; friable; neutral;
areas of a moderately eroded Hochheim soil that has gradual, wavy boundary.
a surface layer of silt loam and slopes of 6 to 12 B21t--21 to 29 inches, dark-brown (IOYR 4/3) heavy
percent, and a few fairly large areas that are not silty clay loam; common, fine, prominent,
eroded or are only slightly eroded. yellowish-brown (IOYR 5/8) and faint, light

This Theresa soil is used mostly for the crops brownish-gray (IOYR 6/2) mottles; weak, medi-
commonly grown in the survey area. A small acreage um, prismatic structure parting to moderate,
is in pasture or is used as woodland. (Capability medium, subangular blocky structure; thick,
unit IIIe-l; woodland group 1; wildlife group 1; continuous clay films; firm; slightly acid;
recreation group 2; shrub and vine group 1) gradual, wavy boundary.
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B22t--29 to 44 inches, grayish-brown (lOYR 5/2) In a typical profile, the surface layer is dark
silty clay loam; many, medium, prominent, yellowish-brown silt loam about 2 inches thick.
yellowish-brown (lOYR 5/6 and 5/8) mottles; The subsurface layer is brown silt loam about 5
weak, medium, prismatic structure parting to inches thick. Next is a layer of very dark grayish-
moderate, medium, subangular blocky structure; brown, mottled silt loam that is about 8 inches
thick; continuous clay films; firm; neutral; thick. This is underlain by a layer of very dark
gradual, wavy boundary gray to very dark brown, mottled silt loam that is

IIB3--44 to 49 inches, dark-brown (lOYR 3/3) sandy about 20 inches thick. The bottom layer is black
loam; many, coarse, prominent, yellowish-brown muck, which extends to a depth of about 50 inches
(lOYR 5/6 and 5/8) mottles; weak, coarse, sub- and is a buried organic soil. The entire profile
angular blocky structure; friable; moderately is neutral in reaction.
alkaline and slightly calcareous; clear, wavy The Wallkill soils are moderately permeable and
boundary. have very high available water capacity. Ground

IIC--49 to 72 inches, brown (lOYR 5/3), stratified water is at or near the surface throughout most of
sand and gravel; common, medium, distinct, the year. Natural fertility is high.
yellowish-brown (lOYR 5/6 and 5/8) mottles; Typical profile of Wallkill silt loam (0 to 3
single grain; loose; strongly calcareous. percent slopes) (SEI/4 SWI/4 sec. 20, T. 7 N., R.

20 E.):
In areas that have not been cultivated, the Al

horizon is very dark brown (lOYR 2/2) to dark gray- All--O to 2 inches, da~k yellowish-brown (lOYR 3/4)
ish brown (lOYR 4/2) and ranges from 4 to 9 inches silt loam; weak, medium, granular structure;
in thickness. The A2 horizon is grayish brown friable; neutral; abrupt, wavy boundary.
(lOYR 5/2) to brown (lOYR 5/3) and ranges from 3 to A12--2 to 7 inches, brown (lOYR 5/3) silt loam;
6 inches in thickness. The A horizon and most of weakly stratified; friable; neutral; abrupt,
the B horizon has formed in the mantle of silt that smooth boundary.
is.36 to 50 inches thick. Thickness of the solum A13--7 to 15 inches, very dark grayish-brown (lOYR
ranges from 45 to 60 inches. In some areas that 3/2) silt loam; few, fine, distinct, dark
have not been cultivated, reaction throughout the yellowish-brown (IOYR 4/4) and prominent,
solum is strongly acid, but the reaction ranges to yellowish-brown (lOYR 5/6) mottles; weakly
moderately alkaline in areas that have been inten- stratified; friable; neutral; gradual, wavy
sively limed and cultivated. boundary.

The Virgil soils occur with well-drained St. A14--l5 to 35 inches, very dark gray (lOYR 3/1) to
Charles and poorly drained Drummer soils. They have very dark brown (lOYR 2/2) silt loam; common,
a thicker solum than the Matherton soils. medium, distinct, dark reddish-brown (5YR. .

3/4) mottles; weakly stratified; friable;
Virgil silt loam, gravelly substratum, 0 to 3 neutral; abrupt, wavy boundary.

percent slopes (VsA).--This is the only soil of the IIIb--35 to 60 inches, black (N 2/0) muck; weak,
Virgil series mapped in the survey area. It is sub- subangular blocky structure; friable; neu-
ject to ponding in spring and during periods of tral; abrupt, wavy boundary.
heavy rainfall. Runoff is slow, and little or no
erosion has taken place. Thickness of the silty alluvium ranges from 20 to

Included with this soil in mapping were small 40 inches. The color of each A horizon ranges from
areas of St. Charles silt loam, 0 to 2 percent dark yellowish brown (lOYR 4/4) or brown (lOYR 5/3)
slopes; Drummer silt loam; and a Matherton silt loam to very dark gray (lOYR 3/1). Thickness of the
having slopes of 0 to 2 percent. buried organic soil ranges from 15 inches to several

Wetness is the major limitation to use of this feet. The organic soil is underlain by sandy, loamy
Virgil soil for crops. If adequate drainage is or clayey soil.
established and maintained, however, this soil is
suited to the crops commonly grown in the survey Wallkill silt loam (0 to 3 percent slopes)
area. Most of the acreage is used for crops, but a (Wa).--This is the only soil of the Wallkill series
small acreage is in trees or pasture. (Capability mapped in the survey area. It is a wet soil and is
unit IIw-2; woodland group 7; wildlife group 5; rec- subject to overflow.
reation group 6; shrub and vine group 3) 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.

Wallkill Series Wetness is th~ major limitation to use of this
Wallkill soil for crops. Corn is grown on most of

In the Wallkill series are poorly drained silt the acreage, but a small acreage is wooded or is
loam soils that have formed in silty alluvium that used as wildlife habitat. This soil can be cropped
was deposited over an organic soil. These soils intensively if it is well managed and is protected
generally occupy long, narrow areas along the edges from overflow. Good management should include
of old, shallow glacial lakebeds. maintenance of an adequate supply of plant nutrients,
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providing regular additions of organic matter, and the B2lt horizon cpmmonly is sandy clay loam. The
keeping this soil in good tilth. (Capability unit IIC horizon is generally stratified sand and gravel,

IIw-13; woodland group 9; wildlife group 5; recrea- but it is mostly sand in some places and mostly
tion group 8; shrub and vine group 3) 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,

Warsaw Series and a thicker solum than the Lorenzo soils.

The Warsaw series consists of well-drained, loamy Warsaw sandy loam, 2 to 6 percent slopes (WdB).--
soils that are underlain by calcareous sand and This soil is more droughty than the one for which
gravel outwash. These soils lie on glacial outwash a profile is described as representative of the
plains. The native vegetation was mainly prairie Warsaw series, and it is susceptible to soil blow-
grasses and a few scattered oaks. ing. Runoff is medium, and erosion is a slight

In a typical profile the upper part of the sur- hazard.
face layer is black, slightly acid loam about 8 Included with this soil in mapping were small
inches thick. The lower part of the surface layer areas of Fox sandy loam, 0 to 2 percent slopes.
is very dark brown, slightly acid loam about 4 inch- Nearly all of the acreage is used for the crops
es thick. The subsoil is about 20 inches thick. It commonly grown in the survey area. A small acreage
is dark-brown, medium acid loam in the upper part, is in pasture. (Capability unit IIIs-4; woodland
and dark-brown, medium acid gritty silty clay loam group 12; wildlife group 4; recreation group 2;
in the middle part. The lower part is dark yellow- shrub and vine group 2)
ish-brown, slightly acid sandy clay loam and dark
yellowish-brown, mildly alkaline sandy loam. The Warsaw loam, 0 to 2 percent slopes (WeA) .--This
substratum is pale-brown, slightly calcareous, soil occurs in large areas. It is not eroded or is
stratified sand and gravel. only slightly eroded, but it is slightly droughty

The Warsaw soils are moderately permeable, have for the commonly grown crops. The profile is the
moderate available water capacity, and have moderate one described as representative of the Warsaw se-
natural fertility. ries.

Typical profile of Warsaw loam, 0 to 2 percent Included with this soil in mapping were small
slopes (NWl/4 SWl/4 sec. 10, T. 6 N., R. 19 E.): areas of a Kane silt loam and of Fox loam, 0 to 2

percent slopes. Also included were small areas in

Ap--O to 8 inches, black (lOYR 2/1) loam; weak, which the surface layer is sandy loam, and fairly
fine, granular structure; friable; slightly large areas in which the surface layer is silt loam.
acid; abrupt, smooth boundary. This Warsaw soil can be cropped intensively if it

Al--8 to 12 inches, very dark brown (lOYR 2/2) loam; is well managed, and if practices are used that con-
weak, medium, granular structure; friable; serve moisture. Proper management should include
slightly acid; clear, wavy boundary. practices that will keep this soil in good tilth,

Bl--12 to 17 inches, dark-brown (lOYR 4/3) heavy maintain a good supply of plant nutrients, and pro-
loam; moderate, medium, subangular blocky vide for regular additions of organic matter. Near-
structure; friable; medium acid; clear, wavy ly all of the acreage is used for the crops commonly
boundary. grown in the survey area. (Capability unit lIs-I;

B2lt--17 to 23 inch~s, dark-brown (lOYR 4/3) gritty woodland group 12; wildlife group 4; recreation
silty clay loam; moderate, medium, subangular group 2; shrub and vine group 1)
blocky structure; continuous clay films; firm;
medium acid; gradual, wavy boundary. Warsaw loam, 2 to 6 percent slopes (WeB). --This

B22t--23 to 29 inches, dark yellowish-brown (lOYR soil is slightly susceptible to erosion, and it is
3/4) sandy clay loam; moderate, medium, sub- also slightly droughty. Runoff is medium.
angular blocky structure; discontinuous clay Included with this soil in mapping were small
films; friable; few pebbles of dolomite; areas in which the surface layer is silt loam; small
slightly acid; gradual, wavy boundary. areas of Fox loam, 2 to 6 percent slopes; and a few

B3--29 to 32 inches, dark yellowish-brown (lOYR 3/4 moderately eroded areas.
to 4/4) sandy loam; weak, medium, subangular This Warsaw soil can be cropped intensively if
blocky structure; very friable; few pebbles of practices are used that keep it in good tilth, con-
dolomite; mildly alkaline; clear, wavy serve moisture, maintain a good supply of plant
boundary. nutrients, and provide for regular additions of

IIC--32 to 96 inches, pale-brown (lOYR 6/3), strati- organic matter. Nearly all of the acreage is used
fied sand and gravel; single grain; loose; for the commonly grown crops. (Capability unit
slightly calcareous. IIe-2; woodland group 12; wildlife group 4; recrea-

tion group 2; shrub and vine group 1)

Thickness of the solum ranges from 20 to 40 inch-
es. Where the surface layer is loam, these soils Warsaw loam, 6 to 12 percent slopes, eroded
generally have a B2lt horizon of silty clay loam or (WeC2).--Erosion has removed part of the original
clay loam. Where the surface layer is sandy loam, surface layer of this soil, and the present plow
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layer contains some of the brownish subsoil. Runoff Bl--9 to 18 inches, brown (lOYR 5/3) loamy sand;
is medium, and further erosion is a moderate hazard. many, medium, faint mottles of grayish brown
This soil is slightly droughty. (lOYR 5/2) and prominent mottles of yellow-

Included with this soil in mapping were small ish red (5YR 5/6 and 5/8); weak, coarse,
areas of Fox sandy loam, 6 to 12 percent slopes, prismatic structure parting to weak, medium,
eroded, and a few areas where little or no erosion subangular blocky structure; friable; medium
has taken place. acid; gradual, wavy boundary.

Nearly all of the acreage of this Warsaw soil is B2t--18 to 26 inches, brown (lOYR 5/3) light sandy
used for the crops commonly grown in the survey clay loam; many, medium, faint mottles of
area. (Capability unit IIIe-2; woodland group 12; light brownish gray (lOYR 6/2) and prominent
wildlife group 4; recreation group 2; shrub and vine mottles of yellowish red (5YR 5/6 and 5/8);
group 1) weak, coarse, prismatic structure parting to

moderate, medium, subangular blocky struc-
Warsaw silt loam, 0 to 2 percent slopes (WhA) .-- ture; thin, patchy clay films; firm; medium

This soil is slightly droughty. Included with it in acid; gradual, wavy boundary.
mapping were small areas of a soil that has mottling B3--26 to 29 inches, brown (lOYR 5/3) loamy fine
below a depth of 30 inches in the subsoil. Also sand; many, medium, faint mottles of light
included were small areas of a Fox silt loam and of brownish gray (lOYR 6/2) and prominent mot-
a Kane silt loam. tIes of yellowish brown (lOYR 5/6 and 5/8);

Except for the slight droughtiness, this Warsaw weak, coarse, prismatic structure parting to
soil is suited to all the crops commonly grown in weak, medium, subangular blocky structure;
the survey area. Nearly all of the acreage is used friable; slightly acid; abrupt, wavy
for crops. (Capability unit IIs-1.; woodland group boundary.
12; wildlife group 4; recreation group 2; shrub and C--29 to 62 inches, pale-brown (lOYR 6/3) fine sand;
vine group 1) many, medium, faint mottles of light brownish

gray (lOYR 6/2) and prominent mottles of
yellowish brown (lOYR 5/6 and 5/8); single

Wasepi Series grain; loose; slightly calcareous.

In the Wasepi series are somewhat poorly drained Color of the A horizon ranges from black (lOYR
sandy loam soils that have sandy clay loam in the 2/1) to very dark grayish brown (lOYR 3/2), and the
subsoil and are underlain by sandy glacial outwash. A horizon is sandy loam in places. The A horizon
These soils are in the western part of Waukesha has a variable content of organic matter. In places
County. The native vegetation was water-tolerant the texture of the B2t horizon is sandy loam. Where
grasses and a few scattered elms and oak trees. the texture of the B2t horizon is sandy clay loam,

In a typical profile, the surface layer is black, thickness of that horizon is less than 10 inches.
mildly alkaline mucky sandy loam about 6 inches Reaction of the solum ranges from medium acid to
thick. The subsurface layer is very dark grayish- mildly alkaline.
brown, slightly acid sandy loam about 3 inches The Wasepi soils occur with well-drained Boyer
thick. The subsoil is about 20 inches thick. The and poorly drained Gilford soils. They have a
upper part of the subsoil is brown, medium acid thicker solum than the Fabius soils and a thinner,
loamy sand; the middle part is brown, medium acid coarser textured solum than the Matherton soils.
sandy clay loam; and the lower part is brown,
slightly acid loamy fine sand. The substratum is Wasepi sandy loam, 1 to 3 percent slopes (WmA).--
pale-brown, loose, slightly calcareous fine sand. This is the only soil of the Wasepi series mapped
Both the subsoil and the substratum contain mottles. in the survey area. It is slightly susceptible to

The Wasepi soils have moderately rapid permeabil- soil blowing. Runoff is slow, and little or no
ityand low available water capacity. Ground water erosion has taken place.
is less than 3 feet below the surface in wet peri- Wetness is the major limitation to use of this
ods. Natural fertility is low. soil for crops. Where drainage is established,

Typical profile of Wasepi sandy loam, 1 to 3 per- preferably by open ditches, care should be taken not
cent slopes (SEI/4 SEI/4 sec. 20, T. 6 N., R. 17 to overdrain or this soil will become droughty.
E.): Most of the acreage is in pasture or trees, and only

a small acreage is used for crops. (Capability unit
Al--O to 6 inches, black (lOYR 2/1) mucky sandy IVw-5; woodland group 8; wildlife group 5; recrea-

loam; weak, medium, subangular blocky struc- tion group 6; shrub and vine group 3)
ture parting to moderate, medium, granular
structure; friable; mildly alkaline; clear,
wavy boundary. Wet Alluvial Land

A3--6 to 9 inches, very dark grayish-brown (lOYR
3/2) sandy loam; weak, medium, prismatic Wet alluvial land (Ww) is a miscellaneous land
structurepartingto weak, fine,subangular type on the flood plains of streams. It is flooded
blocky structure; friable; slightly acid; frequently, and the water table is near the surface
clear, wavy boundary. throughout most of the year. Most of the areas are
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nearly level, but they are pitted and marked in This land type is generally not suited to crops.
places by old drainage channels. Permeability and Most of the areas can be used for pasture, or they
the available water capacity are generally moderate. are suited to use as woodland or wildlife habitat.

Wet alluvial land occurs with Adrian, Palms, (Capability unit Vw-14; woodland group 9; wildlife
Ogden, and Sawmill soils. It has a greater range group 5; recreation group 8; shrub and vine
in texture than those soils. group 3)
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PLATE I

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.
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PLATE IV

Excavation for a basement in a somewhat poorly drained soil of the Hochheim-Theresa association.

-.

Quarry for buildings tone in the Pella, moderately shallow variant-Knowles soil association near Lannon.



PLATE V

Typical profile of a Hochheim loam. Typical profile of a Knowles silt loam.

Typical profile of a Lorenzo loam. Typical profile of an Ozaukee silt loam.



PLATE VI

Harvesting bluegrass sod in a field of Houghton muck.

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 VIII w-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 potassium. Organic soils, such as the Palms and
management of the soils of Milwaukee and Waukesha Houghton, have a low content of both phosphorus and
Counties for crops and pasture. It also discusses potassium. Regular applications of these elements
woodland uses of the soils, gives the names of trees are needed for good growth of crops. On all the
suitable for ornamental planting, and provides a soils, soil tests should be made to determine the
guide for the planting of shrubs and vines. The kinds and amounts of fertilizer to apply. All of
last part discusses wildlife, describes uses of the the soils contain an adequate amount of lime, and
soils for recreation, and explains engineering uses some contain a large amount. The pH of the surface
of the soils. layer is generally between 6.5 and 7.5. Many of

, the soils have an alkaline subsoil.
\
Management for Crops and Pasture Providing drainage.--Many of the soils of the

survey area are wet because they receive runoff from
Crops commonly grown in the survey area are corn, adjacent areas, have a slowly permeable subsoil, or

oats, hay, soybeans, forage crops, and canning peas have a fluctuating high water table. Some have a
and other special crops. In addition, a large acre- combination of these factors. In some places diver-
age is used for pasture. In the following pages, sions can be used to protect the soils from runoff
basic practices for managing the soils for these from adjacent areas. In others shallow parallel or
commonly grown crops and pasture are discussed, the random field ditches are needed to convey water to
system of capability classification is explained, a natural waterway or to a deep, open ditch. Where
and the capability units are described. Finally, shallow field ditches are used for supplying drain-
predicted average acre yields of some of the princi- age, tillage generally is planned so that furrows
pal crops are given under two levels of management. 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.

Basic Practices of Management The Colwood and Mussey are examples of soils that
have an unstable subsoil or substratum consisting

The soils of Milwaukee and Waukesha Counties of silty material, very fine sand, or sand and
vary in their suitability for specific crops, and gravel.
they require widely different management. Some In loamy or clayey soils where subsurface water
basic management practices are needed, however, for or a combination ofßxcess surface water and sub-
practically all of the soils. The following para- surface water cause wetness, tile drains and deep,
graphs discuss basic practices needed for maintain- open ditches are needed to provide drainage. Exam-
ing fertility, providing drainage, and controlling pIes of wet loamy or clayey soils are the Manawa
erosion, and they also discuss renovation of pas- and Pella, which are in depressions and in drainage-
tures. In considering these suggestions for basic ways. In draining these soils, the tile lines are
practices to be used in managing the soils, consid- placed at a depth of 3 to 3 1/2 feet. They are run
eration should be given to the practices suggested parallel to a natural drainageway or through the
in discussions of the capability units. Technical outlet of a depressional area to a deep, open ditch.
assistance in planning and applying practices suit- Where no outlets are available, nearly level,
able for the soils on a particular farm can be ob- low, flat, wet areas of mineral soils and organic
tained from a local representative of the Soil Con- soils can be drained by using tile drains and deep
servation Service or the Extension Service. ditches. In organic soils tile drains are placed

at a depth of 4 feet. They are laid about 2 years
Maintaining fertility.--Fertility can be in- after the open ditches have been installed so that

creased by use of a cropping system that provides enough time is allowed for subsidence of the organic
for regular additions of organic matter to the material. If the organic soils are properly
soils. It can also be increased by applying barn- drained, they can be farmed intensively.
yard manure, plowing under a green-manure crop, or In the Brookston and similar soils, a perched
adding commercial fertilizer. Dairy farmers in the water table and hillside seepage are common. Tile
area commonly use a diversified cropping system, drains can be used to provide drainage for these
and they add organic matter and plant nutrients soils.
through regular applications of barnyard manure.
Where truck farming is practiced, or where other Controlling erosion.--Large areas of Hochheim,
special crops are grown intensively, fertility is Kewaunee, Ozaukee, and other soils in Milwaukee and
maintained by plowing under a green-manure crop and Waukesha Counties are moderately or severely eroded.
returning all crop residue to the soils. Except where some gullying and cutting of ravines

Generally, all crops grown on these soils respond has taken place, losses caused by water erosion are
well to applications of commercial fertilizer., The the result of sheet and rill erosion. The Boyer
Hochheim, Kewaunee, Ozaukee, and most other mineral soils and some of the other sandy soils are also
soils of the survey area have a medium to low con- susceptible to blowing. Wind stripcropping and shel-
tent of phosphorus and a medium to high content of terbelts can be used to help protect those soils.
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Using a cropping system that consists largely of II, III, IV, and VI by periodic renovation. A good
close-growing crops is the most common means of con- stand of pasture grasses can be obtained where good
trolling erosion on the steeper soils that have ir- seedbed preparation accompanies renovation. It is
regular slopes. Practicing contour stripcropping best to begin preparation of the seedbed in fall
and terracing allows cropping to be more intensive and finish preparation by May of the next year. A
and helps to more effectively control erosion on suitable mixture of grasses and legumes is birdsfoot
nearly level and gently sloping soils. Where the trefoil and bromegrass or alfalfa and bromegrass or
cropping system consists mostly of close-growing timothy. A companion crop of oats will provide a
crops, use of contour stripcropping and establishing protective cover the first year and thereby will
grassed waterways and tile drains, where feasible, help in controlling erosion.
are desirable practices. In addition, diversions A large amount of a fertilizer that is high in
and terraces help to protect the soils. content of phosphorus and potassium applied at seed-

Grassed waterways are not only commonly used ing time will help insure a good stand and rapid
where the cropping system consists largely of close- growth. Nitrogen can also be applied as a topdress-
growing crops, and they are also used in areas that ing, especially where the pasture consists mostly

receive excess water as the result of hillside seep- of grasses. Where the soils are steep or sandy,
age. Tile drains are needed to help stabilize the controlled grazing to maintain a good cover of
soil material on the sides and bottom of the water- plants will help to control erosion.
way and to help in obtaining a dense stand of sod. Pastures on soils of capability class V are sub-

Contour stripcropping is suitable for all well- ject to flooding, and the soils have a high water
drained and excessively drained soils. If the con- table. Tillage therefore is not practical, and
tour strips are laid out on a grade of 0.5 to I per- renovation is not feasible. Soils in capability
cent, they can be used on moderately well drained class V generally are used for meadows of reed
and somewhat poorly drained soils that have slopes canarygrass or bromegrass. Grazing the areas only
as steep as 16 percent, and they help to direct run- in dry seasons is a way of keeping hummocks from
off to a nearby grassed waterway. The strips can developing. Where hummocks are allowed to develop,
range from 60 to as much as 100 feet in width, de- they interfere with surface drainage.
pending on the degree of slope. Pasture on steep soils of capability class VI

Diversions can be used to direct water away from are difficult to renovate, and soils of capability
critical areas and to reduce the length of the class VII are not suitable for renovation. On soils
slope. Installing a diversion at the base of a of these two capability classes, tillage is not
steep slope protects soils on the slopes below, and feasible, and the pastures generally are kept in
it also protects low-lying, wet soils from runoff native grasses. Controlling grazing and applying a
from higher areas. The channel of the diversion commercial fertilizer are ways of maintaining a
must be protected from siltation. Protection is satisfactory supply of plant nutrients in areas
provided by controlling erosion in areas above the used for native pasture.
diversion or by placing filter strips of sod above
the diversion channel.

Terraces are the most effective means of control- Capability Groups of Soils
ling erosion on sloping soils, but they are suitable
only for soils that have uniform slopes. Terraces Capability classification is the grouping of
are generally established on uniform slopes that do soils to show, in a general way, their suitability
not exceed 8 percent, but they can be used on slopes for most kinds of farming. It is a practical clas-
as steep as 12 percent. The loam and .silt loam sification based on limitations of the soils, the
soils of the Hochheim, Kewaunee, and Ozaukee series risk of damage when they are used, and the way they
are examples of soils suitable for terracing. In respond to treatment. The classification does not
the Casco and some other soils in the survey area, apply to most horticultural crops, or to rice and
the soil layers are too thin for the construction other crops having special requirements. The soils
of terraces. Terraces not only effectively protect are classified according to degree and kinds of
the soils from erosion, but they also provide for permanent limitation, but without consideration of
uniform disposal of water on poorly drained and major and generally expensive landforming that
very poorly drained, sloping soils. In general, would change the slope, depth, or other character-
soils can be cropped more intensively after ter- istics of the soils; and without consideration of
races are installed than before. possible major reclamation.

In the capability system all soils are grouped

Renovating pastures.--Most supplies of forage in at three levels, the capability class, subclass,
the survey area are obtained from hay grown in and unit. These are discussed in the following
strips that are alternated with strips of other paragraphs.
crops. The hay and the other crop are rotated, and
the field is grazed during the last year of the ro- CAPABILITY CLASSES, the broadest grouping, are

tation. On some farms the hay is cut green and is designated by Roman numerals, I through VIII. The
fed to livestock. On others it is allowed to dry. numerals indicate progressively greater limitations

Fertility can be maintained in most upland pas- and narrower choices for practical use, defined as
tures on well-drained soils of capability classes follows:
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Class I soils have few limitations that restrict small letter indicates the subclass, or kind of lim-
their use. itation, as defined in the foregoing paragraph. The

Class II soils have some limitations that reduce Arabic numeral specifically identifies the capabil-
the choice of plants or require moderate con- ity unit within each subclass.

servation practices.
Class III soils have severe limitations that re-

duce the choice of plants, require special Management by Capability Units
conservation practices, or both.

Class IV soils have very severe limitations that In the following pages, the capability units in
restrict the choice of plants, require very Milwaukee and Waukesha Counties are described and
careful management, or both. suggestions for use and management of the soils of

Class V soils are subject to little or no erosion each unit are given. The capability units are not
but have other limitations, impractical to numbered consecutively, because not all of the units
remove, that limit their use largely to pas- used in Wisconsin are in these two counties. The
ture, range, woodland, or wildlife food and names of soil series represented are mentioned in
cover. the description of each capability unit, but this

Class VI soils have severe limitations that make does not mean that all soils of a given series are
them generally unsuited to cultivation and in the unit. To find the names of all the soils in
limit their use largely to pasture or range, any given capability unit, refer to the "Guide to
woodland, or wildlife food and cover. Mapping Units" at the back of this survey.

Class VII soils have very severe limitations that
make them unsuited tJ cultivation and that
restrict their use largely to grazing, wood- Capability Unit I-I
land, or wildlife.

Class VIII soils and landforms have limitations This capability unit consists of deep, moderately
that preclude their use for commercial produc- well drained and well drained, nearly level soils
tion of plants and restrict their use to re- of the Dodge, Grays, Juneau, Mayville, St. Charles,
creation, wildlife, or water supply, or to and Theresa series. These soils have moderate per-
esthetic purposes. meability, high available water capacity, and high

natural fertility. They are easily managed, con-

CAPABILITY SUBCLASSES are soil groups within one served, and kept in good tilth.
class; they are designated by adding a small letter, Soils of this unit are well suited to the crops
e, w, s, or c, to the class numeral, for example, commonly grown in the survey area, and they can

Ïle~ The letter e shows the main limitation is risk also be used for pasture, trees, or wildlife habi-
of erosion unless-close-growing plant cover is main- tat. The main crops are field corn, oats, and al-
tained; w shows that water in or on the soil inter- falfa grown for hay, but some soybeans, canning
feres with plant growth or cultivation (in some corn, and peas are grown. An example of a cropping
soils the wetness can be partly corrected by artifi - system that can be used is- a row crop, a small

cial drainage); s shows that the soil is limited grain, and 1 year of meadow. Row crops can be
mainly because it is shallow, droughty, or stony; grown. year after year if all crop residue is re-
and c, used in some parts of the United States but turned to the soils, if high fertility is main-
not in Milwaukee and Waukesha Counties, shows that tained, and if tillage is kept to a minimum. Where
the chief limitation is climate that is too cold or less than 2 tons per acre of crop residue is avail-
too dry. able, a cover crop should be grown to supply a

In class I there are no subclasses, because the large amount of organic matter.
soils of this class have few limitations. Class V
can contain, at the most, only subclasses indicated
by w, s, and c, because the soils in it are subject Capability Unit IIe-l

to little or no erosion, though they have other
limitations that restrict their use largely to pas- Deep, moderately well drained and well drained,
ture, range, woodland, wildlife, or recreation. gently sloping soils of the Dodge, Grays, Griswold,

Hochheim, Mayville, Miami, St. Charles, and Theresa

CAPABILITY UNITS are soil groups within the sub- series are in this capability unit. These soils
classes. The soils in one capability unit are have a surface layer of sandy loam to silt loam.
enough alike to be suited to the same crops and pas- They have moderate permeability, medium or high
ture plants, to require similar management, and to available water capacity, and moderate to high nat-
have similar productivity and other responses to ural fertility. Moderate erosion is a hazard, but
management. Thus, the capability unit is a conven- these soils are fairly easy to keep in good tilth.
ient grouping for making many statements about man- The main concerns of management are providing regu-
agement of soils. Capability units are generally lar additions of organic matter, maintaining fer-
designated by adding an Arabic numeral to the sub- tility and good soil structure, and controlling
class symbol, for example, IIe-2 or IIIe-4. Thus, runoff.
in one symbol, the Roman numeral designates the Soils of this unit are well suited to corn, small
capability class, or degree of limitation, and the grains, soybeans, and forage crops, and to canning
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peas and other special crops. They are also suit- the Askum, Brookston, Colwood, Drummer, Montgomery,
able for pasture, trees, and wildlife habitat. An Navan, and Pella series. These soils have a surface
example of a cropping system that can be used is a layer of silt loam or silty clay loam. They have a
row crop, a small grain, and 3 years of hay. 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

Capability Unit IIe-2 the gently sloping areas. Lowering the level of

the water table, protecting these soils from over-
This capability unit consists of well drained and wash, and maintaining good tilth and adequate fer-

moderately well drained, gently sloping soils of the tility are the major concerns of management.
Fox, Knowles, and Warsaw series. These soils have If these soils are adequately drained, they are
a surface layer of loam or silt loam, and they are suited to the crops commonly grown in the survey

underlain by bedrock or by sandy and gravelly out- area. Truck crops, corn, small grains, and brome-
wash at some depth between 20 and 40 inches. Per- grass and alfalfa for hay are the crops generally
meability is moderate, and the soils have medium grown. Alfalfa is subject to frost heave, however,
available water capacity and moderate natural fer- and small grains tend to lodge. In areas that do
tility. They are easy to cultivate but are slightly not have adequate drainage, alsike clover or Ladino
droughty and are subject to moderate erosion. Con- clover can be substituted for alfalfa. Because of
trolling erosion, providing regular additions of the excess moisture, trees generally do not grow
organic matter, and maintaining satisfactory avail- well, but these soils can be used for pasture or
able water capacity, fertility, and good tilth are wildlife habitat,
the main concerns of management. In most places outlets are available so that

Soils of this unit are well suited to corn, small tile drains can be installed. Where tile drains
grains, soybeans, and forage crops, They are also are used, good soil structure must be maintained so
well suited to canning peas and other special crops, that excess moisture can move downward through the
and they can be used for pasture, trees, or wildlife soil to the tile. If an outlet is not available,
habitat. surface drains can be used.

Capability Unit IIe-6
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Surface drains can be used to remove the excess

Capability Unit IIw-l water, but outlets are generally available so that
tile drains can also be used. Diversions can be

This capability unit consists of deep, poorly used to reduce the length of the slopes and to pro-
drained, nearly level or gently sloping soils of tect these soils from overwash,
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Capability Unit 11w-5 that runs off higher slopes. Permeability is mod-
erate, and natural fertility and the available water

This capability unit consists of somewhat poorly capacity are high.
drained, nearly level or gently sloping soils of Excess water is the main limitation to use of
the Fabius, Kane, Matherton, Mussey, and Sebewa these soils for crops. Drainage must be provided
series. Most of these soils have a surface layer before cultivated crops can be successfully grown.
of silt loam or loam, but one of the Matherton soils Where outlets are available, tile drains can be
has a surface layer of sandy loam. All of the soils used for draining the Wallkill soil. Tile drains
have a substratum of loose sand and gravel at a are not suitable for removing excess water from the
depth of 24 to 40 inches. Natural fertility and the Lawson soil, but open ditches and surface drains
available water capacity are medium, and permeabil- can be used. The soils also need protection from
ity is moderate. These soils have a high or fluctu- flooding and overwash. Areas not protected from
ating water table. Providing regular additions of flooding can be used for pasture, as woodland, or
organic matter, maintaining good soil tilth and as wildlife habitat.
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 Capability Unit 11s-l
management. Drainage is needed before cultivated
crops can be successfully grown, and it can be pro- This capability unit consists of well drained or
vided by installing open ditches. moderately well drained, nearly level soils of the

Where soils of this unit are properly drained, Fox, Knowles, and Warsaw series. These soils have
they are suited to most crops commonly grown in the a surface layer of loam or silt loam, and they are
survey area. These soils are also suitable for per- underlain by bedrock or by sandy and gravelly out-
manent pasture, trees, or use as wildlife habitat. wash at some depth between 20 and 40 inches. They
Corn, small grains, and Ladino clover or red clover are easy to cultivate but are slightly droughty
and bromegrass are the crops commonly grown. The during extended periods of dry weather. Permeabil-
high water table makes these soils poorly suited to ity is moderate, and the available water capacity
alfalfa. A cropping system consisting mostly of and natural fertility are medium.
crops that do not require much cultivation will help Soils of this unit are suited to the crops com-
to control erosion in the gently sloping areas. 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

Capability Unit IIw-8 alfalfa and bromegrass for hay are the principal
crops, but truck crops, canning peas, and soybeans

This capability unit consists of poorly drained, are also grown.
nearly level, organic soils of the Palms series.
These soils consist of decomposed residue of water-
tolerant plants underlain by mineral soil material Capability Unit 1Is-7
of loam texture at a depth of 12 to 50 inches. The
soils have moderately rapid permeability and very This capability unit consists of moderately deep
high available water capacity. Groundwater is at or deep, moderately well drained or well drained,

or near the surface most of the year. nearly level soils of the Hebron and Saylesville
Where drained by open ditches or tile drains, series. These soils are on low stream benches or

these soils are suitable for corn, soybeans, blue- on flats covered by lacustrine material. They have
grass for sod, and truck crops, such as cabbage, a surface layer of loam or silt loam and a clayey
onions, and carrots. After drainage is improved, subsoil or substratum. Permeability is slow, natu-
the soils are subject to subsidence, blowing, and ral fertility is moderate or high, and the avail-
damage from fire. Controlled drainage will help to able water capacity is high. These soils dry out
prevent subsidence and will lessen the danger of slowly in spring and after heavy rains. Their con-
fire. Undrained areas are in native pasture and tent of organic matter is rather low. Supplying
woodlots or are used as wildlife habitat. regular additions of organic matter and maintaining

good soil tilth are the major concerns of manage-
ment.

Capability Unit IIw-13 Soils of this unit are suited to all the crops
commonly grown in the survey area, but they are

In this capability unit are nearly level, some- especially well suited to legumes. Pasture, wood-
what poorly drained, deep soils of the Lawson and land, and development for wildlife habitat are also
Wallkill series. The Lawson soil is typically silt suitable uses. Where these soils are cultivated,
loam throughout, but it overlies a poorly drained the principal crops are corn, small grains, and
soil in places. The Wallkill soil consists of silty forage crops. The risk of puddling is reduced if
material over a buried organic soil. Both of these tillage is delayed until the soil is dry enough
soils have a high water table, are subject to over- that it is firm. Deep-rooted legumes help to make
flow from adjacent streams, and receive extra water the subsoil more permeable.
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Capability Unit llle-l loose, rapidly permeable sand or gravel. The sub-

soil is moderately permeable. Natural fertility is
In this capability unit are deep, well-drained, generally, low, and the available water capacity is

sloping, eroded Griswold, Hochheim, Miami, and low. These soils are slightly susceptible to ero-

Theresa soils that have a surface layer of sandy sion. Providing regular additions of organic mat-
loam to silt loam. These soils are moderately fer- ter, maintaining fertility, conserving moisture,
tile and are easy to cultivate. They are moderately and controlling erosion are the main concerns of
permeable and have medium or high available water management.
capacity. The content of organic matter is gener- Soils of this unit are used mostly for growing
ally low. Further erosion is a hazard unless these corn, small grains, and forage crops. They are not
soils are properly managed. well suited to these crops, however, unless precipi-

Cultivated areas of these soils are used mostly tation is adequate and is evenly distributed
for corn, small grains, and legume hay, and the throughout the growing season. Areas not cultivated
areas not cultivated are in pasture or woodlots. are used for pasture or trees. They can also be
These soils can also be used as wildlife habitat. used for the development of wildlife habitat.

Capability Unit llle-2
Capability Unit llle-6

This capability unit consis~s of sloping, mod~r-
This capability unit consists of deep, wellately eroded Fox and Warsaw solIs on outwash plalns

drained or moderately well drained moderately
an~ ri~er ~erraces. The surface layer of. these eroded Hebron, Kewaunee, Morley, O~aukee, andsoll~ lS slIt loam to sandy loam, and thelr, substra-

Saylesville soils on glaciated uplands and in theturn lS loo~e sand and grave~ at some depth between
basins of former glacial lakes. These soils have a20 and 40 lnches: Thes: solIs are modera~ely per-
surface ,layer of silt loam or loam, and a clayeymeable, have medlum avalla?l~ water capaclty, and
subsoil or substratum. Natural fertility is gener-have.moderate natura~ fertlllty. They are.e~sy to
ally moderate, and the available water capacity iscultlvat: ?ut are Sllgh~ly droughty., Pr~v~dlng reg-
high. The soils have a low content of organic mat-

u~ar addltlons.o~ organlc ma~ter, ~alntalnlng good
ter and a slowly permeable subsoil. They are dif-tllth.and fer~lllty, conse~lng molsture, and con-
ficult to manage and to keep in good tilth, and theytrolllng erOSlon are the maJor concerns of manage-
are susceptible to further erosion unless good man-ment.

'. . agement is used. Providing regular additions ofThese solIs are sulted to corn, small gr~lns,
organic matter, improving tilth, increasing perme-legume hay, and other crops commonly grown ln the
ability and controlling erosion are all major con-survey area. Small areas not cultivat:d c~n also be
cerns of management.

use~ for pasture, as woodland, or as wlldllfe
Cultivated crops are grown on most areas of thesehabltat.

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
CapabIlIty UnIt llle-3

soils are especially well suited to alfalfa. Al-

", falfa improves the permeability of the subsoil be-Only ~ne,soll? Rltche~ ~llt l~am, 1 t~ 6 percent
cause its roots penetrate deeply and form channelsslo~es, ls.ln thlS capablllty unlt.. It lS a we~l-
through which water can flow. Small areas of thesedralned solI of the uplands: Dolomlte.bedr~ck lS
soils are in permanent pasture or woodlots, andat a depth of less than 20 lnches. ThlS solI has
these areas can be developed as habitat for wild-moderate permeability and rather low natural fertil-
life.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, Capability Unit llle-7
and forage crops. Areas in which bedrock crops out
at the surface or is so close to the surface that it This capability unit consists of well-drained,
could interfere with tillage are generally in perma- sloping soils of the Boyer series. These soils have
nent pasture or woodlots, or they are used as wild- a loamy sand surface layer and a sandy loam subsoil
life habitat. over sandy underlying material. Natural fertility,

organic-matter content, and available water capacity
are low. The soils have moderately rapid permeabil-

Capability Unit llle-4 ity and are subject to blowing where the surface is

bare and exposed to the wind. Water erosion also is
In this capability unit are well-drained, gently a hazard because of slope and the erodible soils.

sloping, droughty soils of the Casco and Lorenzo These soils are poorly suited to crops because of
series. These soils are on outwash plains and droughtiness. Corn, small grains, forage crops, and
stream terraces. They have a surface layer of sandy other crops can be grown but do not grow well in
loam or loam, and they are moderately deep over dry periods.
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Some areas are in pasture or woodlots or can be this capability unit. This soil is in areas adja-
developed as habitat for wildlife. 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

Capability Unit IIIw-3 depth within 42 inches of the surface. Natural
fertility is low, the available water capacity is

In this capability unit are somewhat poorly very high, and permeability is slow. This soil is
drained and poorly drained, nearly level and gently deficient in phosphorus and potash. The gently
sloping soils in depressions and drainageways. sloping areas are slightly susceptible to erosion.
These are soils of the Pella series, moderately If this soil is to be used for cultivated crops,
shallow variant, and of the Ritchey series, mottled it must be drained by installing open ditches, tile
subsoil variant. They have a surface layer of silt drains, or a combination of open ditches and tile
loam. The Pella soil is underlain by bedrock at drains. Where the tile is well blinded, it can be
some depth between 24 and 40 inches, and the Ritchey laid in the clayey substratum. Subsidence, blowing,
soil is underlain by bedrock at a depth of about and damage from fire are hazards after this soil is
29 inches. drained. Controlling drainage is desirable to pre-

Soils of this unit have moderate or moderately vent excessive subsidence of the organic material
slow permeability, moderate to high natural fertil- and to lessen the risk of damage from fire. The
ity, and medium available water capacity. They are crops most commonly grown are corn, soybeans, blue-
susceptible to overwash, overflow, and ponding, and grass for sod, and onions, potatoes, carrots, and
the gently sloping areas are slightly susceptible to other truck crops. The undrained areas are used as
erosion. Preventing overwash and lowering the water native pasture, for woodlots, or as habitat for
table are the main concerns of management. wildlife.

Surface drainage is needed before row crops can
be satisfactorily grown. Because bedrock is so near
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lty, and protectlng these solIs from blowlng are the d " ldl"f h b '
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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 Capability Unit IIIw-12
corn, small grains, and forage crops, and they are
also used for shallow-rooted truck crops to some ex- Only Alluviàl land, a deep, moderately well'
tent. Open ditches are suitable for lowering the drained, loamy, nearly level land type on the flood
water table. 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

Capability Unit IIIw-8 but is subject to periodic flooding. Protection
from streambank cutting is needed, and surface

Ogden muck, which is very poorly drained and is drainage is needed in places to remove the excess
nearly level or gently sloping, is the only soil in water from depressions.

77



Where the hazard of flooding is not severe during bedrock. These soils have a sandy loam or silt
the growing season, row crops can be grown year af- loam surface layer. They are moderately permeable
ter year. Where flooding is frequent, this land and have low available water capacity. In many
type is better suited to use as pasture, as woodland, areas as much as half of the original surface layer

or for development of habitat for wildlife than to has been removed by erosion. Runoff is medium, and
field crops. the erosion hazard is moderate.

The soils in this unit are used for crops, but
because of the low available water capacity, they

Capability Unit IIIs-4 are very droughty unless their organic-matter con-

tent is kept high. The addition of large amounts of
In this capability unit are well-drained, nearly plant residue, as well as infrequent cropping, will

level and gently sloping, droughty soils of the help to maintain the organic matter and thus compen-
Boyer, Fox, Oshtemo, and Warsaw series. These soils sate for the limited available water capacity.
are on outwash plains and stream terraces. They Where these soils are used for permanent pasture,
have a surface layer of sandy loam or loamy sand and a good cover can be maintained and erosion can be
a substratum of sand or of stratified sand and grav- checked by controlling grazing and by periodic reno-
el. Permeability is moderate to moderately rapid, vation of pastures.
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 Capability Unit IVe-4
these soils are protected. Water erosion is a haz-
ard in the gently sloping areas. Providing regular This capability unit consists of well-drained or
additions of organic matter and plant nutrients, excessively drained, sloping, eroded, droughty soils
conserving moisture, and controlling erosion are the of the Casco, Lorenzo, and Rodman series. These
main concerns of management. soils are on outwash plains and glaciated uplands.

Droughtiness makes these soils poorly suited to They have a loam surface layer. All of the soils
crops. Corn, small grains, forage crops, and other have a substratum of loose, sandy glacial drift, and
common crops can be grown, but they do not grow well some of them have a gravelly substratum. Most of
in dry seasons. Small areas that are not used for these soils have a moderately permeable subsoil and
cultivated crops are in pasture or woodlots, and a rapidly permeable substratum, but the Rodman soil
these can be developed for wildlife habitat. 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

Capability Unit IVe-1 erosion is a moderate hazard. Controlling erosion,

conserving moisture, providing regular additions of
This capability unit consists of well-drained, organic matter, and maintaining fertility are the

deep or moderately deep, sloping to moderately steep, main concerns of management.
loamy soils of the Hochheim and Miami series. These These soils are used mostly for crops. The areas
soils are on glaciated uplands and outwash plains in not cultivated are used as permanent pasture or
the west-central part of Waukesha County. They are woodlots, and they can be developed as habitat for
moderately permeable, have medium available water wildlife. Where these soils are used for permanent
capacity, and have moderate natural fertility. The pasture, controlling grazing and renovating the pas-
soils that have slopes of 6 to 12 percent are se- tures when the stand becomes thin will help to main-
verely eroded, and those that have slopes of 12 to tain a desirable cover of plants and will help to
20 percent are slightly eroded or moderately eroded. check erosion. Topdressing the pastures each year
The soils are difficult to keep in good tilth and helps to maintain a good stand of long-lived plants.
are susceptible to further severe erosion if they
are cultivated.

Some areas of these soils are used for crops and Capability Unit IVe-6
pasture. Others are used as woodlots, and they pro-
duce food and cover for wildlife. The soils are too In this capability unit are deep, well drained
steep and too eroded to be cropped intensively. Rowand moderately well drained, sloping to moderately
crops can be grown, however, if practices are used steep, eroded Morley and Ozaukee soils on glaciated
that help to control runoff and erosion, and if uplands. These soils have a slowly permeable,
other good management is used. Growing small grains clayey subsoil and substratum. They are susceptible
and hay crops in rotation, and renovating the pas- to further severe erosion, and they are difficult to
tures, are good practices. 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,

Capability Unit IVe-3 meadow, pasture, trees, or wildlife habitat. The

meadows or pastures should be renovated once every
This capability unit consi sts of sloping Cas co 5 years or when the stand becomes thin. Topdressing

soils that are shallow over sand and gravel and of the pastures each year helps to maintain a vigorous
sloping Ritchey soils that are shallow over dolomite stand of long-lived forage plants.
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Capability Unit IVw-S areas to improved varieties of grasses. Other areas

can be improved for wildlife by planting shrubs and

Wasepi sandy loam, 1 to 3 percent slopes, is the other plants that provide food and cover. Level
only soil in this capability unit. This soil has a ditches can be used in some places to improve the
loamy to sandy subsoil and is somewhat poorly areas for mink, muskrat, and waterfowl.
drained. It is underlain by fine sand. Runoff is
slow, and there has been little or no erosion. Per-
meability i~ mo~erately rapid, and the available Ca abilit Unit Vw-14
water capac1 ty 1S low.
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"

1S SU1 a e or use as woo an or W1 1 e
grown crops, The undra1ned areas are generally used h bOt t
for pasture and trees or as wildlife habitat. In

a 1 a .

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- Capability Unit VIe-3
ing season when the risk of damage is greatest,

Ritchey silt loam, 12 to 30 percent slopes, which
is well drained, is the only soil in this capability

Capability Unit Vw-7 unit. This soil is droughty. It is underlain by
dolomite bedrock at a depth of less than 20 inches.

Only Rollin muck, shallow, a nearly level organic In places bedrock crops out at the surface or is so
soil, is in this capability unit. This soil has a near the surface that it interferes with tillage.
substratum of marl at a depth of less than 24 inches. Depth of the root zone is limited. Permeability is
It is in old glacial lake basins and on bottoms moderate, and the available water capacity and na-
along streams. Natural fertility is low, the water tural fertility are low. Further erosion is a se-
table is high, and periodic flooding is a hazard to vere hazard. Controlling erosion, conserving mois-
crops. This soil is extremely difficult to drain ture, and maintaining fertility are the major con-
sufficiently for cultivated crops to be grown, It cerns of management.
is especially deficient in phosphorus and potash, This soil is not suited to row crops. It can be

In some places pastures on this soil can be im- used for permanent pasture, kept in woodlots, or
proved by installing surface drains and seeding the developed for wildlife habitat,

79



Capability Unit VIe-4 streams and inland lakes. It is flooded throughout
most of the year and is very poorly drained. The

This capability unit consists of well-drained vegetation consists mainly of cattails, bulrushes,
and excessively drained, mostly moderately steep, and other water-tolerant plants (pl. VI).
droughty soils of the Casco, Hochheim, Lorenzo, and This land type is not suitable for pasture or
Rodman series. These soils are loamy and are shal- trees, but it can be used as wildlife habitat or
low to moderately deep over sandy glacial drift. for recreation. In most places ditches will improve
They are on pitted outwash plains, terrace escarp- the areas for waterfowl, muskrat, and other kinds
ments, and glaciated uplands. Most of the soils are of wildlife. Because the vegetation burns readily
already eroded, and further severe erosion is a haz- when dry, protection from fire is needed in winter
are if cultivated crops are grown.

.
and during extremely dry periods.

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- Capability Unit VIlIs-IO
life, and many of them are used as permanent pas-
ture. In places small severely eroded areas of This capability. unit consists of five miscellane-
these soils are within fields made up mostly of ous land types--Clayey land, Loamy land, Rough bro-
soils better suited to tillage, and they are farmed ken land, Sandy and gravelly land, and Sandy lake
with these other soils. In such severely eroded beaches. These land types are mostly bare or near-
spots, large applications of organic matter, includ- ly bare. They are generally lacking in fertility
ing barnyard manure, are needed if a satisfactory and are either very droughty or are subject to
stand of forage plants is to be obtained. 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

Capability Unit VIIe-4 of manmade cuts and fills in areas of clayey, loamy,

or sandy and gravelly material.
This capability unit consists of moderately steep These land types are generally not suitable for

to very steepCasco, Rodman, and Hochheim soils that the commercial production of plants. All plants
are shallow to deep over sandy glacial drift. The now growing on them should be protected, for estab-
Hochheim soils are already severely eroded, and the lishing a cover of plants is difficult. A more fa-
other soils are susceptible to severe erosion if vorable type of soil material must be added to the
they are not protected by a cover of grass or trees. areas of man made cuts and fills if grass is to be
The severely eroded areas are low in content of or- established. Where trees or shrubs are to be
ganic matter and in natural fertility. planted, holes are needed to accommodate the root

Soils of this unit can be used for permanent pas- system, and these holes must be filled with soil
ture, as woodland, or as wildlife habitat. Con- material more favorable for the growth of plants.
trolled grazing is necessary in the pastures if a These land types can be used as wildlife habitat.
good sod is to be maintained. The areas of permanent The ones adjacent to Lake Michigan also have value
pasture that are not too steep for use of tillage as sce~ic areas.
equipment can be renovated about once every S years.
Harvesting of mature trees is difficult in some of
the wooded areas because of the steepness and com- Yield Predictions
plexity of the slopes.

Table 2 shows predicted average yields per acre
of the crops commonly grown in Milwaukee and Wauke-

Capability Unit VIls-9 sha Counties for most soils in the county. The

yields are averages of those expected over a period
Nearly level to moderately steep, excessively of several years under two levels of management.

drained Chelsea soils are in this capability unit. Casco-Rodman complex, 30 to 4S percent slopes; Clay-
These soils have low available water capacity and ey land; Loamy land; Marsh; Muskego muck; Rollin
low natural fertility. They are subject to severe muck, shallow; Rough broken land; Sandy and gravelly
damage from blowing if the protective cover of land; Sandy lake beaches; and Wet alluvial land are
plants is removed as the result of cultivation or not shown in table 2, because they generally are not
grazing. Establishing a cover of plants is diffi- suited to crops. Predictions shown in table 2 are
cult in bare areas. Sloping areas are also suscep- based on interviews with farmers, on results ob-
tible to water erosion. tained by the agricultural experiment station from

Soils of this unit are not suited to crops. They experimental test plots, and on observations by soil
can be used as woodland or as wildlife habitat. scientists and other agricultural workers who are

familiar with the soils and crops in these two coun-
0 0 0 ties. Future improvements in technology are expec-

CapabIlIty UnIt VllIw-IS
ted to make these predictions obsolete.

In table 2 yields in columns A are those obtained
Only the land type Marsh is in this capability under average management practiced by most farmers

unit. This land t)Te is generally adjacent to at the time the soil survey was made. Those in
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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. Absence of a yield
figure indicates that the soil is not suited to the crop, or that the crop is not ordinarily
grown on the soil]

Corn Alfalfa-brome
Oats hay 1/

Soil Grain Silage (dry weIght)

A B A B A BY A B

Bu. Bu. Tons Tons Bu. Bu. Tons Tons
--------

Adrian muck -- --- 12.0 17.0 -- -- --- ----
Alluvial land 3/ 70 100 11.0 16.0 50 65 3.0 4.0
Ashkum silty clay loam, 0 to 3 percent ,

slopes 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
Azta1an 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 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
slopes 75 115 13.0 18.0 50 65 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 45 60 7.0 10.0 30 40 1.25 2.25
Casco sandy loam, 12 to 20 percent slopes,

eroded -- --- 25 35 1.0 2.0
Casco loam, 2 to 6 percent slopes 50 70 8.0 12.0 40 55 1.75 2.75
Cas co loam, 6 to 12 percent slopes,

eroded 45 65 7.0 11.0 35 50 1.5 2.5
Casco loam, 12 to 20 percent slopes,

eroded -- --- 30 45 1.25 2.25
Cas co 'soils, 6 to 12 percent slopes,

severelyeroded -- --- 30 45 1.25 2.25
Casco-Rodman complex, 6 to 12 percent

slopes, eroded 35 50 6.0 10.0 35 50 1.5 2.5
Casco-Rodman complex, 12 to 20 percent

slopes -- --- 30 45 1.25 2.25
Casco-Rodman complex, 20 to 30 percent

slopes -- --- -- -- 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
Co1wood silt loam 65 95 12.0 16.0 45 60 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 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 40 60 7.0 9.5 30 40 1.25 1.75

Fox sandy loam, loamy substratum, 2 to 6
percent slopes 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 welght)

A B A B A BY 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 45 75 8.0 11.0 40 55 2.0 2.75
Fox silt loam, loamy substratum, 2 to 6

percent slopes 55 80 9.0 12.0 45 60 2.25 3.0
Gilford loam 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 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 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 70 95 12.0 16.0 55 70 2.75 4.25
Hochheim loam, 6 to 12 percent slopes,

eroded 65 90 11.0 15.0 50 65 2.5 4.0
Hochheim loam, 12 to 20 percent slopes,

eroded 50 80 10.0 13.5 40 55 2.25 3.5
Hochheim loam, 20 to 30 percent slopes,

eroded -- --- -- -- 1.75 2.75
Hochheim soils, 6 to 12 percent slopes,

severelyeroded 50 70 8.0 11.0 35 50 2.0 3.0
Hochheim soils, 12 to 20 percent-slopes,

.

severelyeroded -- --- 30 45 2.0 3.0
Hochheim soils, 20 to 30 percent slopes,

severelyeroded -- --- -- -- 2.0 3.0
Houghton muck, 0 to 2 percent slopes -- --- 15.0 19.0 -- -- --- ---
Houghton muck, 2 to 6 percent slopes --

I

--- 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 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 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 75 115 12.0 18.0 55 65 2.5 4.0
Lawson silt loam 3/ 70 110 12.0 18.0 45 65 2.0 4.0
Lorenzo loam, 2 to 6 percent slopes,

eroded 45 70 7.0 11.0 40 55 1.75 2.75
Lorenzo loam, 6 to 12 percent slopes,

eroded 40 65 6.0 10.0 35 50 1.5 2.5
Lorenzo loam, 12 to 20 percent slopes,

eroded -- --- 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 welght)

A B A B A BY 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

slopes 70 105 12.0 17.0 50 65 3.0 4.5
Matherton sandy loam, 1 to 3 percent

slopes 60 85 10.0 14.0 40 55 2.0 3.0
Matherton silt loam, 1 to 3 percent

slopes 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 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 70 90 12.0 15.0 55 70 2.5 3.5
Miami loam, sandy loam substratum, 6 to 12

percent slopes, eroded 60 80 10.0 13.0 45 60 2.0 3.0
Miami loam, sandy loam substratum, 12 to

20 percent slopes, eroded 55 75 9.0 12.0 40 55 1.75 2.75
Miami loam, sandy loam substratum, 20 to

30 percent slopes -- --- -- -- 1.25 2.0
Montgomery silty clay loam 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 62 95 11.5 16.5 45 65 2.75 4.25
Morley silt loam, 6 to 12 percent slopes,

eroded 55 85 10.0 15.0 37 57 2.25 3.75
Morley silt loam, 12 to 20 percent slopes,

eroded -- --- 35 50 2.0 3.5
Mundelein silt loam, 1 to 3 percent

slopes 75 100 12.0 17.0 45 65 3.0 4.0
Mussey loam 55 80 9.0 13.0 40 55 2.5
Navan silt loam 65 115 12.0 18.0 45 65 4.0
Ogden muck -- --- 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 62 95 11.5 16.5 45 65 2.75 4.25
Ozaukee silt loam, 6 to 12 percent slopes,

eroded 55 85 10.5 15.0 40 60 2.25 3.75
Ozaukee silt loam, 12 to 20 percent

slopes, eroded -- --- 35 50 2.0 3.5
Palms muck -- --- 15.0 19.0 -- -- ----
Pella silt loam 75 115 12.0 18.0 55 65 ----
Pella silt loam, moderately shallow

variant 41 65 105 11.0 17.0 55 65 4.0
Pistakee slIt loam, 1 to 3 percent

slopes 3/ 70 105 12.0 16.0 50 75 3.0 4.0
Ritchey slIt loam, 1 to 6 percent slopes-- 50 70 8.0 12.0 40 55 1.5 2.5

See footnotes at end of table.
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,
TABLE 2.--PREDICTED AVERAGEACRE YIELDS OF PRINCIPAL CROPS UNDERTWO LEVELS OF MANAGEMENT--Continued

Corn Alfalfa-brome
Oats hay 1/

Soil Grain Silage (dry weI"ght)-

A B A B A BY A B

Bu. Bu. Tons Tons Bu. Bu. Tons Tons
--------

Ritchey silt loam, 6 to 12 percent slopes,
eroded 45 65 7.5 11.5 35 50 1.25 2.25

Ritchey silt loam, 12 to 30 percent
slopes -- --- -- -- 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 ~ -- --- 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, 0 to 2 percent

slopes 80 115 14.0 18.0 65 75 3.0 4.5
St. Charles silt loam, 2 to 6 percent

slopes 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 -

slopes 65 85 12.0 14.0 50 70 3.0 4.5
Saylesville silt loam, 2 to 6 percent

slopes 65 85 12.0 14.0 50 70 3.0 4.5
Saylesville silt loam, 2 to 6 percent

slopes, eroded 60 80 11.0 13.0 45 65 2.75 4.25
Saylesville silt loam, 6 to 12 percent

slopes, eroded 55 75 10.0 12.0 40 60 2.5 4.0
Sebewa silt loam 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-- 70 100 12.0 16.0 50 65 2.5 4.5
Theresa silt loam, 2 to 6 percent slopes,

eroded 65 95 11.5 15.5 45 63 2.25 4.25
Theresa silt loam, 6 to 12 percent slopes,

eroded 60 90 10.5 14.5 40 60 2.0 4.0
Virgil silt loam, gravelly substratum, 0

to 3 percent slopes 80 115 12.0 18.0 55 70 3.0 4.5
Wallkill silt loam 3/ 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 55 80 9.0 13.0 40 55 2.0 3.0
Warsaw silt loam, 0 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 -Yields are for areas of this soil that are pro-

second years after the stand is adequately estab- tected from flooding.
lished. 4/

2/ -Drainage suitable for a high level of management
-Yields are for oats seeded with a grass- cannot be installed in some places, because of bedrock.

legume mixture.

84



columns B are obtained under improved management. fertilizer that is high in content of phosphorus
Under the kind of management used to obtain the and potash as a topdressing.
yields shown in columns A, soils are limed to main- Yields of pasture are not included in table 2,
tain soil reaction at a favorable level, but inade- because many of the better farmers prefer to feed
quate fertilizer is applied and drainage of wet chopped green forage or silage instead of allowing
areas is not improved enough for maximum yields. their livestock to graze the pastures.

For corn grown under average management, the The yields shown in table 2 may vary greatly from
seedbed is prepared in the usual manner by plowing year to year on a particular soil because of differ-
and harrowing; about 12,000 plants of hybrid corn ences in the intensity and distribution of rainfall,
per acre are seeded; about 8 tons of barnyard ma- variations in temperature, and other factors. For
nure and about 150 to 200 pounds per acre of a com- most soils, crop yields need to be averaged over a
mercial fertilizer that is high in.content of phos- 10-year period if an accurate estimate of a soil's
phorus and potash are applied as a starter; the crop capability under a given level of management is to
is cultivated two or three times; and a minimum of be obtained. Yields on the sandy and shallow soils
chemical weed control practices is applied. For are more variable from year to year than are those
oats seeded with alfalfa and bromegrass, the seedbed on the deeper soils that have higher available mois-
is prepared by plowing and harrowing, and about 150 ture capacity.
pounds per acre of a commercial fertilizer that is Yields higher than those shown in table 2 can be
high in content of phosphorus and potash is broad- obtained through use of a larger quantity of a suit-
cast just before the crop is planted or at planting able fertilizer and more careful management. The
time. Hay is cut twice each year, generally when county agent or a representative of the Soil Con-
the forage is overmature, and the field is grazed in servation Service can supply information on seeding
fall. Little or no fertilizer is applied to meadows. mixtures and on the amounts of lime and the kinds

The management needed to obtain the yields shown and amounts of fertilizer to use.
in columns B is considerably better than that prac- The estimates in table 2 can be used to learn if
ticed to obtain yields shown in columns A. Under farm management is adequate and to determine which
this high level of management, wet soils are ade- level of management will net the farm operator the
quately drained and adequate drainage is maintained; greatest returns. If average yields obtained in re-
lime and fertilizer are applied according to the cent years have been lower than those shown for the
needs indicated by the results of soil tests; good same soil in table 2, the management and cropping
varieties of hybrid grains are seeded; tillage is system probably need a careful review.
timely; chemical weed control is commonly used; and
forage crops are cut at a time when they will yield 2/
hay of good quality. Woodland and Community Planting-

For corn, a high level of management consists of
preparing the seedbed in the usual way; delaying Originally, about 84 percent of the survey area
tillage after periods of rain until the soils have was in forest. The main species of trees were sugar
dried enough that they do not puddle; applying ma- maple, basswood, beech, red oak, elm, and ash. Land
nure at the rate of about 10 tones per acre, where clearing began about 1850, and it reached its peak
manure is available; broadcasting a fertilizer high early in the 1900's. Clearing continues even today,
in content of phosphorus and potash before the crop but it is much less intensive than it was formerly.
is planted; seeding an adapted hybrid variety at the Woodland now occupies only about 9 percent (42,000
rate of 14,000 to 18,000 plants per acre; and apply- acres) of the survey area. Oak is the principal
ing a starter fertilizer, followed later by a side- species, accounting for about two-thirds of the tree
dressing of nitrogen. Chemical weed control is also volume in wooded areas. Other woodland species are
generally used. elm, hickory, red maple, sugar maple, basswood, and

For oats seeded with a mixture of alfalfa and cherry.
bromegrass, the high level of management needed for The largest tracts of woodland are in the western
obtaining the yields shown in columns B consists of part of Waukesha County, mainly in the townships of
preparing the seedbed in the usual manner, but not Eagle, Ottawa, Summit, and Delafield. Woodland in
when the soil is wet; planting seed of a good vari- public ownership, amounting to 6,800 acres and main-
ety that is suited to the soil; and applying a fer- ly in the Kettle Moraine State Forest, is within
tilizer that is high in content of phosphorus and these four townships. Most areas of woodland in the
potash prior to the time the crop is seeded or at survey area are rather small and are in private own-
planting time. Both lime and fertilizer are applied ership. Less than half of the acreage in these
in amounts indicated by the results of soil tests. small areas of woodland is heavily grazed, but graz-

For hay, especially alfalfa hay, a high level of ing should be discontinued, even in those places, so
management consists of applying lime according to that the maximum production of wood can be obtained.
the needs indicated by the results of soil tests; Most wooded areas contain too many poor trees and
growing varieties of grasses and legumes that are not enough good trees. In these under?tocked areas,
resistant to wilt and winterkill; cutting the hay
three times during the season at times when the for- 2/
age will be of good quality; allowing little or no - By ROBERT E. GREENLAW, woodland conservation-
grazing of the meadow in fall; and applying a ist, Soil Conservation Service.
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the average annual growth rate is only about 0.15 owners in planning use of their woodland. Soils
cord per acre. The growth rate in understocked that give similar response to use and management
wooded areas that occupy the better soils can be ac- have been grouped together. In discussing these
celerated to about 0.45 cord per acre per year groups, the productivity of the soils (site index)
through improved management and the planting of and the various factors that affect management have
enough seedlings that will grow to trees of high been considered. Factors that affect management are
quality and will fully stock the stand. Some poorly the hazards to the survival of seedlings, the haz-
stocked wooded areas, however, are so brushy, wet, ards of windthrow and erosion, suitability of the
rocky, or steep that they are not favorable for soils for a given species, limitations to the use
planting. of woodland equipment, and the effects of soil-

About 1,900 acres in the Kettle Moraine State associated diseases, insects, and animals.
Forest has been planted to red and white pines since Among the best indicators of soil productivity
1947. Many wooded areas in private ownership have for trees is the site index. This index is merely
also been established since that time, but they ac- the height, in feet, attained by the tallest trees
count for only a small part of the total acreage in in the stand at the age of SO years. The site index
trees. can be used in conjunction with available tables of

Good veneer logs and saw logs of the principal normal yields, supplied by research foresters, to
species of trees are nearly always in demand. The predict yields from wooded tracts. Site indexes for
demand for fuelwood has greatly declined in recent many of'the soils used as woodland in Milwaukee and
years. Therefore, most owners have little or no in- Waukesha Counties were determined from measurements
centive to cut the poor trees and market the wood as made by a forester and a soil scientist working
a business venture. Because many new homes have together. Suitable areas of woodland were not
fireplaces, the demand for fireplace wood probably available for measurement on all the soils, and for
will increase in the future. The growing of Christ- those areas site quality was estimated by comparison
mas trees has increased in popularity. Production with similar soils.
of these trees appears to be a land use that may Information given in the descriptions of the
also increase in the future. suitability groups can be used with other informa-

The wood-producing value of wooded tracts may tion in this soil survey to determine the kinds of
decline to secondary importance in some places as trees that grow best on a given soil. The soils in
the pressure to convert these areas to other uses is a group are identified only by the name of the se-
increased. In great demand are the esthetic values ries. Listing of the series name does not necessar-
of wooded tracts for parkways, campgrounds, recre- ily mean, however, that all the soils of that series
ational areas, and estate-type homes. For these are in this particular group. The "Guide to Mapping
uses, the values for shade and beautification are Units," at the back of this publication, gives the
greater than the value of the wood that could be woodland group in which each soil mapped in the sur-
harvested. Conversion of the areas to other uses vey area has been placed.
requires careful planning to prevent the unnecessary Estimates of average annual yields per acre of
destruction of wooded tracts. 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-

Woodland Suitability Groups cause of seedling mortality and the presence of cull
trees and the lack of enough good trees, the high

The soils of Milwaukee and Waukesha Counties have yields shown in table 3 generally are not obtained
been placed in woodland suitability groups to assist on unmanaged wooded tracts.

TABLE 3.--ESTIMATED YIELDS FROM WOODLANDON 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]

W dl d
Board feet per acre per year, Scribner rule 1/

. 00 anSolI type group Mixed ., .

h d d
Oak Red plne Whlteplne

ar woo s

Adrian muck 10 100-200 --- --- ---
Ashkum silty clay loam 7 --- 80-120 --- ---
Blount silt loam 7 --- 160-190 --- ---
Boyer loamy sand 4 --- 60-90 --- ---
Boyer sandy loam 3 --- 80-120 --- 400-450
Brookston silt loam 7 --- 80-120 --- ---
Casco loam~ 5 --- 100-150 --- 300-375
Casco sandy loam 5 --- 80-210 --- ---
Casco-Rodman complex 5 ~-- 80-120 --- ---
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TABLE 3.--ESTIMATED YIELDS FROM WOODLAND ON SOILS OF MILWAUKEE AND WAUKESHA COUNTIES--Continued

Woodland
Board feet per acre per year, Scribner rule 1/

Soil type group Mixed .. .
h d d Oak Red plne Whlteplne
ar woo s

Chelseafine sand 4 --- 80-120 --- ---
Co1woodsilt loam 7 100-150 --- --- ---
Dodge silt loam 1 200-250 180-220 450-500 500-600
Drummer silt loam, gravelly substratum 7 80-120 --- --- ---
Fox loam 1 160-190 135-165 325-400 400-450
Fox sandyloam 3 135-165 135-165 325-400 400-450
Fox sandy loam,loamysubstratum 3 135-165 135-165 325-400 400-450
Fox silt loam 1 180-220 135-165 325-400 400-450
Fox silt loam,loamysubstratum 1 180-220 135-165 325-400 400-450
Gilford loam 7 80-120 --- --- ---
Granby fine sandy loam 8 80-120 --- --- ---
Grays silt loam 1 200-250 --- 400-450 450-500
Hebron loam 1 --- 135-165 --- ---
Hochheim loam 1 130-220 135-165 --- 400-450
Hochheim soi1s 5 80-120 80-120 --- ---
Houghton muck 10 100-200 --- --- ---
Juneau silt loam 1 180-220 180-220 --- ---
Kendallsilt loam 7 135-165 135-165 --- 400-450
Kewaunee silt loam 2 225-275 225-275 --- 450-500
Knowles silt loam 1 135-165 160-190 275-350 350-400
Lamartine silt loam 7 135-165 --- --- ---
Manawasilt loam 7 160-190 160-190 --- ---
Markham silt loam 1 160-190 160-190 --- ---
Matherton sandy loam 7 135-165 135-165 --- '---
Matherton silt loam 7 135-165 135-165 --- ---
Mayvillesilt loam 1 180-220 160-190 --- 300-375
Mequon silt loam 7 --- 160-190 --- ---
Miami loam,sandyloamsubstratum 1 180-220 180-220 450-500 450-500
Miami sandy loam,sandy loamsubstratum 3 --- 100-150 --- ---
Morley silt loam---n--n nn_nn 2 160-190 100-150 _n n-
Munde1einsilt loam 7 225-275 225-275 --- ---
Muskego muck 10 100-200 --- --- ---
Musseyloam 7 80-120 --- --- ---
Navan silt loam 7 60-90 --- --- ---
Ogden muck 10 100-200 --- --- ---
Oshtemo loamy sand 4 --- 100-150 350-450 400-500
Oshtemosandy loam 3 --- 135-165 350-450 500-600
Ozaukee silt loam 2 160-190 160-190 --- ---
Palms muck 10 100-200 --- --- ---
Pellasilt loam 7 80-120 --- --- ---
Pella silt loam, moderate1yshallown-nn__n 7 80-120 _n _n _n
Pistakeesilt loam 7 180-220 180-220 --- ---
Ritchey silt loam 5 100-150 135-165 --- ---
Rollin muck, deep 10 100-200 --- --- ---
Rollin muck, sha11ow 10 100-200 --- --- ---
Rough broken 1and 11 135-250 135-250 --- ---
St. Charles silt loam 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 --- --- ---
Saylesvillesilt loam n-_nn__un_-_nn 2 225-275 225-275 --- n_'
Sebewa siltloamn nn__n_-_n n-

' 7 80-120 --- n- ---
Theresa silt loam 1 200-250 180-220 300-350 350-400
Virgil silt loam, gravelly substratum 7 180-220 180-220 --- ---
Wallkil1 silt loam 9 135-165 --- --- ---
Wasepi sandy loam 8 80-120 80-120 --- ---

lINo deductions have been made for culls or defective trees.
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Woodland Group 1 Red oak, white oak, maple, hickory, basswood, and
other northern hardwoods are the principal native

This woodland group consists of Alluvial land and trees in most stands, but some elm and ash grow on
soils of the Dodge, Fox, Grays, Hebron, and Hochheim the more moist sites. The trees are generally well
series. These soils ,are deep enough that roots de- formed, and they produce sawlogs and veneer of high
velop well, and they have high available water quality. ,

capacity, moderate to high fertility, and moderate The site quality is high for hardwoods and medium
permeability. Their potential for production of for conifers. Measurements of indivIdual trees
timber is higher than that of other soils in the growing on representative soils indicate that the
survey area. Because these soils are also highly site index is about 70 for sugar maple and 62 to 74
desirable for farming, only small, isolated areas for red oak. The average yield from red oak is 150
are used as woodland. to 240 board feet per acre per year, but the yield

Northern hardwoods, such as red oak, white oak, can be as much as 275 board feet per acre in some
maple, hickory, and basswood, are the principal years. Yields are somewhat lower on ridgetops, on
native trees, but some elm and ash grow on the more south-facing slopes, and on other hot, dry sites
moist sites. The trees are generally tall and well than they are on north-facing and east-facing slopes.
formed. White pine and white spruce are suitable species

The average site index for red oak is about 63 on for planting. Competition from grass, brush, and
representative soils of this group, and the average weeds is severe, however, unless adequate measures
annual yield from red oak is 140 to 225 board feet are taken to control these plants. Planting of
per acre. The average annual yield from northern trees is often delayed because the soils are wet.
hardwoods is as high as 250 board feet per acre in Losses of planted seedlings are common during'
some years. Yields are somewhat lower on ridgetops, droughty periods, and frost heaving is a severe haz-
on south-facing slopes, and on other hot, dry sites ard in most places. White grubs cause èonsiderable
than they are on moist sites and on north-facing damage fo roots in sodded areas. Whité pine blister
slopes. rust is likely to cause damage to trees in areas

Planted white pine and red pine do well on the where large numbers of currants and gooseberries
soils of this group if grass, brush, and weeds are (Ribes spp.) are grown.
controlled. Competition from grass, brush, and Stands of hardwoods can be managed so that saw
weeds is severe. The planting of hardwoods has gen- logs and veneer logs of high quality are produced.
erally been unsuccessful. Existing stands of hard- Trees that have the highest market value should be
woods can be managed so that sawtimber or veneer of grown. In natural stands the preferred species are
high quality can be produced. Saw logs and fence- sugar maple, basswood, white ash, and red and white
posts of poor quality are generally produced on oaks. The planting of hardwoods has generally been
eroded sites and on the upper slopes. Basswood, unsuccessful on these soils.
ash, red oak, and other species that have high value Wheeled equipment needed for planting and harvest-
should be favored in coves, on north- and east- ing trees ought to be used only when the soils are'
facing slopes, and on other more favorable sites. dry or frozen. Compaction occurs if heavy equip-

Red oak should be favored on south-facing and west- ment is used on wet soils, and the equipment is
facing slopes. likely to bog down. Where slopes are steeper than

Temporary soil wetness caused by heavy rains or 12 percent, roads and fire access lanes should be
spring thaws, and slopes that are steeper than 12 located on ridgetops or on the contour if feasible,.
percent, are the only limitations to use of equip- Skidding the logs uphill reduces the hazard of erQ-
ment needed for fire control, machine planting, and sion.
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 Woodland Group 3

times. Locating logging roads and fire accessways
on ridgetops or establishing them on the contour is In this woodland group are well drained, moder-
desirable. Skidding the logs uphill reduces the ately deep and deep soils of the Boyer, Fox, Miami,
hazard of erosion. 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

Woodland Group 2 percent.

The principal native trees are black oak, bur
This woodland group consists of moderately deep oak, hickory, and aspen. Principal forest products

and deep, moderately well drained and well drained are fuelwood and sawtimber.
soils of the Kewaunee, Morley, Ozaukee, and Sayles- On these soils the site quality is poor for oak
ville series. These soils have a surface layer of and other hardwoods and'good for pine. Hardwoods
silt loam. They have high available water capacity, are generally not tall, are poorly formed, and are
moderate to high natural fertility, and slow or of inferior quality.
moderately slow permeability. Slopes range from 0 Planted pines grow well on these soils. Competi-
to 20 percent.' tion from other plants is generally not a hazard,
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except in a few places on north-facing slopes, where The soils are rather shallow over glacial material
brush competes with the pines. In eroded areas and or bedrock. As a result, development of tree roots
on south-facing slopes, damage to seedlings from is restricted, and the available water capacity is
heat or drought can be severe, but such damage is lower than in deeper soils. Slopes range from 1 to
generally only moderate in other places. 30 percent. Some of the soils are moderately or

Species that have the highest value should be severely eroded.
favored in existing stands. Because pines normally The principal native trees are mixed oaks, maple,
are more productive than hardwoods on these soils, basswood, hickory, and aspen. Bur oak, black oak,
they should be favored in managing woodland. and redcedar are also common on some of the hot,

Logging roads and fire access ways ought to be dry sites and in eroded areas. Few of the hardwoods
located on ridgetops or on the contour if feasible. are well formed and of high quality. Trees on the
Skidding the logs uphill, where practical, helps to south-facing slopes and on other dry sites generally
reduce erosion. are of poor quality.

Measurements of individual trees on one repre-
sentative soil of this group shows that the site

Woodland Group 4 index for red oak is 48 and that the site index for

sugar maple is 47 to 59. Yields of northern hard-
Droughty soils of the Boyer, Chelsea, and Osh- woods are lowest on the ridgetops, on south-facing

temo series are in this woodland group. Most of slopes, and on other hot, dry sites.
these soils are somewhat excessively drained, and Planted white pines grow well on north-facing
they are underlain by calcareous sand in most places. and east-facing slopes and where they are under-
Only one of the soils is eroded. Slopes range from planted among hardwoods of poor quality. Redcedar
1 to 20 percent. is an acceptable species for severely eroded areas

The principal native trees are northern pin oak, and for south-facing and west-facing slopes,
black oak, bur oak, and scattered white pines. The although the trees do not grow well.
hardwoods are not tall, are poorly formed, and are Oaks reproduce naturally on these soils, but heat
of poor quality. and lack of moisture are limiting factors to their

Measurements of a limited number of individual reproduction in hot, dry areas. Rabbits and meadow
trees growing on representative soils of this group mice are a hazard to seedlings in some grassy areas.
show that the site index for oak is 40 or less. In a few places, brushy plants overshadow the young
Yields of all hardwoods are very low on ridgetops seedlings and prevent them from receiving enough
and on hot, dry, south-facing and west-facing slopes. sunlight.

Redcedar can be planted on the eroded sites and Use of equipment needed for planting and harvest-
on the steeper slopes, but the trees do not grow ing trees is limited by gullies, rockiness, or
well. White pine generally does fairly well if it slopes that are steeper than 12 percent. Timber
is underplanted in poor stands of oak. Red pine should be harvested only when the soils are dry or
generally grows poorly where the soils are underlain frozen. Erosion and compaction are likely ~o occur
by calcareous material. if harvesting is done when the soils are wet. Ma-

Seedling mortality from heat and drought is se- chine planting and fire control activities are limi-
vere. In most places competition from other plants ted where the slopes are steeper than 12 percent.
is not a hazard, and losses caused by plant diseases They are also limited by bedrock near the surface
are slight.

.' in areas of Ritchey soils. Logging roads and fire
Species that have the highest market value should access lanes should be located on ridgetops or run

be favored on all sites. The fact that pines grown on the contour wherever feasible. Skidding the logs
on these soils are normally more productive than uphill, where practical, helps to reduce the risk
hardwoodsshouldbe consideredin managingwoodland. of erosion. .

Use of equipment needed for planting and harvest-
ing trees generally is limited only where the slopes
are steeper than 12 percent: Maneuvering wheeled Woodland Group 6
equipment is difficult where the soils are bare and
are loose and sandy. Logging roads and fire access In this woodland group are soils of the Cas co and
lanes are best located on ridgetops, and they should Rodman series. For the most part, these soils are
be run on the contour in the steeper areas. Skid- very droughty. Depth to the underlying sand and
ding logs uphill, where practical, helps to reduce gravel is less than 18 inches in most places, and
erosion. some areas contain cobblestones. Some of the Cas co

soils are severely eroded. Slopes range from 6 to
45 percent.

Woodland Group 5 The principal native trees on ridgetops and on
steep, convex slopes are bur oak and redcedar. These

This woodland group consists of soils of the trees are generally scrubby, short boled, and limby.
Casco, Hochheim, Miami, Ritchey, and Rodman series. Because of the limited supply of moisture, growth of
Most of these soils are well drained. Some of them trees is very slow, and practically no forest pro-
have a surface layer of sandy loam, and others have ducts are harvested. Redcedar is the only species
a surface layer of loam, clay loam, or silt loam. suitable for planting in these places, and the
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changes of obtaining merchantable products during Woodland Group 8

a lifetime are slight.
In coves and on the lower slopes, the soils are This woodland group consists of somewhat poorly

somewhat deeper than in other areas, and they are drained and poorly drained soils of the Granby and
more favorable for the growth of trees. The princi- Wasepi series. These soils have a surface layer of
pal native trees in those places are mixed oaks, sandy loam or fine sandy loam. Their slopes range
hickory, maple, and basswood. Planted white pines from 1 to 3 percent.
grow well where they are underplanted in open stands Oak, elm, ash, hickory, soft maple, and willow

of hardwoods. are the principal native trees 'growing on these
Regeneration of trees is slow because of the lack soils. In most places these trees .are of poor qual-

of moisture and damage from heat on some exposed ity and are not tall.
slopes. Where the slopes are steep, or where cob- 'Seedling mortality is moderate to severe as the
blestones are numerous, these soils are unsuitable result of excess water and competition from other
for use of equipment needed for planting and harvest- plants. Fungi that cause rotting of the wood are
ing trees. Maintaining the present woodland stands troublesome in many places. Trees are also damaged
is the principal objective of management. Because or killed by oak wilt and by the Dutch elm disease.
the soils of this group are poorly suited to most These soils have limitations to use of equipment
species of trees, all trees presently on sites in- needed for planting and harvesting trees, especially

tended for residential or recreational purposes during wet periods. When the soils are wet, the
should be carefully preserved. 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

Woodland. Group 7 a good anchorage for roots.

This woodland group. consists of Ashkum, Blount,
Brookston, Colwood, Drummer, Gilford, Kendall, Woodland Group 9
Lamartine, Manawa, Matherton, Mequon, Montgomery,
Mundel~in, Mussey, Navan, Pella, Pistakee, Ritchey, In this woodland group are Wet alluvial land and
Sebewa, and Virgil soils. These soils are somewhat Sawmill and Wallkill soils. These soils are on aI-.
poorly drained or poorly drained, and they are me- luvial flood plains. They are somewhat poorly
dium textured to moderately fine .textured. Slopes drained to very poorly drained.
range from 0 to 4 percent. The principal native trees are elm, red maple,

The principal native trees on the somewhat poorly swamp white oak, cottonwood, and ash. The site
drained soils of this group are mixed northern hard- quality for hardwoods growing on these soils ranges

woods and stands of oak and aspen. Common species from poor to good. Cottonwood grows well on the
on the poorly drained soils are soft maple, ash, better drained sites.
and elm. On the somewhat poorly drained soils, the Flooding is frequent. Therefore, drowning is a
site quality is medium to good for mixed hardwoods, severe hazard to seedlings. Plant competition is
white pine, white-cedar, and white spruce. On the also a severe hazard, because tall weeds and brush
poorly drained soils, the site quality is only fair. grow profusely in openings between the trees. In~
Saw logs of good quality. are harvested from trees sects normally cause little damage, but the risk of
growing on all soils of this group. damage from root rot and stem rot is moderate to

White spruce, white pine, and white-cedar are severe. Dutch elm disease is a serious threat to
acceptable species for planting, though competition elm trees. The hazard of windthrow is generally
from other plants is a severe hazard to recently moderate, but it is severe if the water table has
planted seedlings in some areas. Unless grasses, remained high for a long period of time. Willow and
sedges, and brush are adequately controlled, compe- cottonwood can be used along streambanks to provide
tition from those plants is severe. Drowning is a some protection from erosion.
moderate hazard to seedlings on the somewhat poorly Wetness is a severe limitation to use of equip-
drained soils, and it is a severe hazard on the ment needed for planting and harvesting trees. Tim-
poorly drained soils. In many places surface drain- ber should be harvested only when the soils are
age is needed before trees are planted. Heat and frozen or during prolonged dry periods. Suitable
lack of moisture are not hazards or are only slight fire access lanes are generally difficult to estab-
hazards during dry periods, but damage from frost is lish, but fires occur infrequently on these soils.
a hazard in some depressional areas. In managing woodlots, species that have the high~-

Windthrow is a severe hazard in the older wood- est market value are the ones to favor. The original
lots. In these woodlots only the mature and defec- cover of hardwoods should also be maintained.
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 Woodland Group 10
disease is a serious threat to elm trees. Rabbits
and deer can cause severe damage to trees in some This woodland group consists of organic soils of
areas. They are especially likely to damage young the Adrian, Houghton, Muskego, Ogden, Palms, and
trees in plantations. Rollin series. These soils are very poorly drained.
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Red maple, silver maple, elm, ash, white-cedar, and and Warsaw soils. White spruce, white-cedar, and
willow are the principal native trees growing on cottonwoods are suitable for windbreaks on the some-
them. what poorly drained soils. Cultivating the areas

The site quality for trees ranges from poor to used for windbreaks is desirable for the first 2 or
good, depending on how well the soils are drained. 3 years. Cultivation reduces the severe competition
Saw logs and fuelwood are the principal woodland from weeds and grasses and limits the damage caused
products. by field mice. White grubs sometimes cause serious

Tree planting machines are impractical on these damage to trees. The use of an insecticide may be
soils, and hand planting is difficult. Therefore, necessary to control them.
trees are generally not planted, but white-cedar
does well after it becomes est~blished. Late frosts

Selection of Trees for Ornamental Plantingare common, and they are a serlOUS hazard to seed-
lings. Many tree seedlings are drowned when the
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Land types of this unit have scenic value, but 3/
they are mainly of importance for use as wildlife Shrub and Vine Planting Guide-
habitat, watershed protection, and recreational uses.
All management practices should be directed toward Table 5 is a guide to the selection of shrubs and
maintaining the present cover of plants. vines intended for use as hedges, ground cover,

roadside beautification, and food and cover for
wildlife. In this table the soils of Milwaukee and

Woodland Group 12 Waukesha Counties are placed in three groups accord-
ing to their suitability for shrubs and vines. A

In this woodland group are well-drained to some- fourth group, not shown in table 5, consists of mis-
what poorly drained soils of the Aztalan, Elliott, cellaneous land types that are not suitable for
Fabius, Griswold, Kane, Lawson, Lorenzo, Martinton, shrubs and vines. The shrub and vine group in which
and Warsaw series. These are prairie soils. They the mapping unit has been placed is given at the end
have a surface layer of loam, silt loam, or sandy of the description of the mapping unit and also in
loam, and they have slopes of 0 to 20 percent. the "Guide to Mapping Units" at the back of this

The principal native vegetation on these soils survey,
is prairie grasses, but a few scattered oaks and Only the more commonly used plants are listed in
redcedars grow in places. No commercial forest pro- table 5, and all vines and shrubs shown are adapted
ducts are harvested, but the trees produce some to the climate of Milwaukee and Waukesha Counties.
fuelwood and fenceposts. Shrubs and vines suited to the better drained soils

The site quality is poor for all species of are also suited to soils that have poor natural
trees. Except where trees are planted for wind- drainage if those soils are improved through artifi-
breaks, the planting of trees is generally unsuc- cial drainage. Organic soils have severe limita-
cessful. Table 4 gives the names of trees suitable tions ,formany plants, even after they are drained.
for windbreaks on the soils of this group. Of the
trees listed, white pine, white-cedar, Norway spruce, 3/
European larch, and redcedar are the most suitable - By W. M. BRIGGS, agronomist, Soil Conservation
for planting on the well-drained Griswold, Lorenzo, Service.
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TABLE 4. --TREE

Tree species suitable for--
Woodland suitabilitygroup, Brief descriptionof soils
soil series, and map symbols Shade

Group 1 Moderatelydeep and deep, Sugar maple, red maple,

Alluvialland (Am). we.l.l drainedand moderately Americanbeech,northern
Dodge (DdA, DdB). well drained, loamy soils. red oak, white oak, bass-
Fox (FoA, FoB, FoC2, FsA, FsB, FsC2, FtB). wood, hackberry,white
Grays (GrA, GrB). ash, sycamore,bur oak.

Hebron (HeA, HeB, HeC2).
Hochheim (HmB, HmB2, HmC2, HrnD2, HmE2).

Juneau (JuA).

Knowles (KwA, KwB).

Markham (MeB).

Mayville (MoA, MoB).

Miami (MxB, MxC2, MxD2).

St. Charles (SaA, SeA, ScB, SeA, SeE).

Theresa (ThA, ThB, ThB2, ThC2).

Group 2 ~ ~ Deep, moderatelywell drained Sugar maple, red maple,
Kewaunee (KnB, KnC2). and drained soils that have basswood, American beech,
Morley (MzdB, MzdB2, MzdC2, MzdD2). a clayey subsoil. white oak, white ash, bur
Ozaukee (OuE, OuE2, OuC2, OuQ2). oak, northern catalpa,
Saylesville (ShA, ShE, ShB2, ShC2). .hackberry,sycamore, green

ash, swamp white oak.

Group 3 ~ Moderately deep and deep Scarlet oak, bur oak, hack-

Boyer (BnB). soils that are well drained. berry, black oak.
Fox (FmA, FmB, FmC2,FnB).
Miami (MvB, MvC2).
Oshtemo (OnB);

Group 4 ~ Sandy, excessively drained Black oak, scarlet oak------

Boyer (BrnE,BmC2). soils that are droughty.
Chelsea (CtB, CtD).
Oshtemo (OrnE).

Group 5 Thin, sloping to steep, loamy Northern red oak, white oak,
Casco (CcB, CcC2, CcD2, CeB, CeC2, CeD2). soils. bur oak, sugar maple,
Casco-Rodman (CrC2, CrD, CrE). American beech, red maple.
Hochheim (HoC3, HoD3, HoE3).

Miami (MxE).

Ritchey (RkB, RkC2, RkE).

Group 6 ~ ~ Very thin, droughty soils (~)------------------------

Casco (CfC3).

Cas co-Rodman (CrF).

See footnotes at end of table.
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PLANTING GUIDE

Tree species suitable for--Cont inued

Lawns Street borders Hedges, screens, or windbreaks

Mountain-ash, blue beech, white ash, Norway maple, southern pin oak, Redcedar, Lombardy poplar, white-
paper birch, river birch, Russian- thornless honeylocust, ironwood, cedar, white pine, white spruce.
o.live, southern pin oak, juneber- basswood, white ash, bitternut
ry, Kentucky- coffeetree, red hickory.
pine, white pine, white spruce,
black cherry, ironwood.

í

Paper birch, blue beech, mountain- Bitternut hickory, southern pin White-cedar, redcedar, Lombardy
ash, black cherry, white pine, oak, thornless honeylocust, poplar, white spruce.
white-cedar, ironwood, southern green ash, ironwood.
pin oak, white spruce.

Paper birch, redcedar, red pine, Ironwood Redcedar.
white pine.

Red pine, white pine Hackberry Redcedar, jack pine.

White pine, paper birch, Russian- Bitternut hickory, Norway maple, Redcedar, white pine, white-cedar,
olive, juneberry. green ash, ironwood. white spruce.

(!I) (!I) Redcedar.
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TABLE 4. --TREE

Tree species suitable for---
Woodland suitability group,
So'l Ser 'es and map Symbols Brief description of soils

l l,
Shade

Group 7 Somewhat poorly drained to Swamp white oak, hackberry,

Ashkum (AsA). very poor.lydrained, loamy red maple, basswood, green
Blount (BlA). soils. ash, white ash.
Brookston (BsA).
Colwood (Cw).
Drummer (Dt).
Gilford (Gd).
Kendall (KlA).
Lamartine (ImB).
Manawa (MaA).
Matherton (MhA, MmA).
Mequon (MtA).
Montgomery (Mzb).
Mundelein (MzfA).
Mussey (Mzk).
Navan (Na).
Pella (Ph, Pm).
Pistakee (PrA).
Ritchey (RlA).
Sebewa (Sm).
Virgil (VsA).

Group 8 Somewhat poorly drained and Silver maple, swamp white
Granby (Gf). poorly drained, sandy loam oak.
Wasepi (WmA). and loamy sand soils.

Group 9-~ Poorly drained soils on flood Swamp white oak, red 'maple,
Sawmill (Sg). plains. basswood, hackberry, green
Wallkill (Wa). ash, sycamore.
Wet alluvial .land (Ww).

Group 10 Organic soils Silver maple, red maple,
Adrian (Ac). white ash:
Houghton (HtA, HtB).
Muskego (Mzg).
Ogden (Oc).

Palms (Pa).
Rollin (Ru, Rv).

Group 11 Miscellaneousland types (g/)------------------------
Clayey land (Cv).
Loamy land (Lu).
Marsh (Mf).
Rough broken land (Ry).
Sandy and gravelly land (Sf).
Sandy lake beaches (SfB).

Group 12 Well-drained to somewhat Sugar maple, red maple,
Aztalan (AzA, AzB). poorly drained, loamy soils American beech, northern
Elliott (EsA). that have a thick, dark- red oak, white oak, bass-
Fabius (FaA). colored surface layer. wood, hackberry,white
Griswold (GtB, GtC2, GwB). ' ash, sycamore, bur oak.
Kane (KeA).
Lawson (Lo).
Lorenzo (LyB2, LyC2, LyD2).
Martinton (MgA).

.

Warsaw (WdB, WeA, WeB, WeC2, WhA).

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, Green ash, basswood, red maple White-cedar, white spruce.
mountain-ash.

White spruce Black ash White-cedar,white spruce.

Paper birch, white-cedar,balsam Southern pin oak, red maple White-cedar.
fir, white spruce, mountain-ash.

White-cedar,balsam fir, white White-cedar.
spruce.

(gJ) (gJ) (gJ).

Mountain-ash,blue beech, white Norway maple, southernpin oak, Redcedar, Lombardypoplar, white-
ash, paper birch, river birch, thornless honey.locust,bitter- cedar, white pine, white spruce,
Russian-olive,southernpin oak, nut hickory, ironwood,basswood, Norway spruce.
juneberry,Kentucky coffeetree, white ash.
red pine, white pine, white
spruce, black cherry, ironwood,
Norway spruce, European larch.

gJ
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 Botanlcal name h b 1 t t ' 1 Sh d Th ' k ts ru p an la.

Th
a e lC e

group height orns tolerant forming
(feet)

Arborvitae (shrub type)-- Thuja spp 1,2,3 Shrub--- 3-7 --- --- ---
Barberry, Japanese Berberis thunbergi 1,2 Shrub--- 6 x x ---
Bittersweet Ce1astrus scandens 1,2 Vine --- --- x ---

Blackberry, dewberry, Rubus spp 1,2 Bramb1e- 1-5 x --- x
b1ackcap raspberry. -----

Chokeberry, b1ack Aronia me1anocarpa 1,3 Shrub--- 1-3 --- x x
Cotoneaster-n_nu_u_-- Cotoneaster Spp._nu_- 1, 2 Shrub-u 4-8 n- --- n-
Crab app1e Malus spp 1,2 Shrub--- --- --- --- ---
Currant, a1pine Ribes alpinum 1,2 Shrub--- 6-7 --- x ---
Dogwood, gray Cornus racemosa 1,2,3 Shrub--- 6-10. --- x ---
Dogwood, pagoda C. a1ternifo1ia 1,3 Shrub--- 10.-15 --- x ---
Dogwood, red-osier C. sto1onifera 1,3 Shrub--- 3-9 --- x x

Dogwood, roundleaf-u C. rugosau u 1, 3 Shrub--- 3-9 n- x u-
Dogwood, si1ky_uu--_u- C. amomum_nun___u-- 1, 3 Shrub-u 6-10. --- x ---
Elder, American Sambucus canadensis 1,3 Shrub--- 3-10. --- --- x
Filbert (haze1nut) Cory1us americana 1,2 Shrub--- 5-8 --- x x
Forsythia Forsythia spp 1,2 Shrub--- 4-8 --- x ---
Grape, wi1d Vitis spp 1,2 Vine --- --- x ---
Hawthorn (thornapp1e) Crataegus spp 1,2,3 Shrub--- 5-15 x x ---
Honeysuckle, shrub type-- Lonicera spp 1,2,3 Shrub--- 6-12 --- x ---
Juniper, creepingu n Juniperus spp. _u__n_- 1, 2 Shrub-u 1-2 n- u- ---

Juniper, Pfitzer J. chinensis pfitzeria- 1,2 Shrub--- 8-10. --- --- ---
Li1ac Syringa spp 1,2 Shrub--- 8-10. --- --- ---
Maple, Amur Acer ginna1a 1,2 Shrub--- 15+ --- --- ---

Mockorange 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

1ius.
Olive, autumn-_n-_u_n- Elaeagnus Umbellata-u- 1, 2, 3 Shrub-n 10.-15 --- x _u
Peashrub, Siberian Caragana arborescens--- 1,2 Shrub--- 10.-15 --- --- ---
Pine, mugho Pinus mugomughus 1,2 Shrub--- 6-9 --- --- ---
Plum, American Prunus americana 1,2,3 Shrub--- 10.-15 --- x x

Privet, Amur Ligustrum amurense 1,2 Shrub--- 10. --- x ---
Privet, Rege1s border L. obtusifo1ium regeli- 1,2 Shrub--- 6-9 --- x ---

anum.
Redcedar, eastern Juniperus virginia 1,2 Shrub--- 10.-20. --- --- ---

Rose, rugosa and horti- Rosa spp 1 Shrub--- 2-6 --- --- ---
cultural varieties. ----

Russian-olive-n-u_n_-- Elaeagnus angustifo.lia- 1, 2, 3 Shrub--- 15 x _u _u
Snowberry Symphoricarpos spp 1,2 Shrub--- 3-4 --- x x
Spirea, Anthony Waterer-- Spirea buma1da 1,2 Shrub--- 2-3 --- --- ---
Spirea, van houtte S. van houttei 1,2,3 Shrub--- 5-6 --- x ---
Sumac, fragrant Rhus aromatica 1,2 Shrub--- 3 --- x x
Sumac, smooth R. glabra 1,2 Shrub--- 6-10. --- --- ---
Sumac, staghorn R. typhina 1,2 Shrub--- 10.-15 --- --- x

Viburnum, American cran- Viburnum tri1obum 1,3 Shrub--- 7-9 --- x ---
berrybush.

Viburnum, arrowwood V. dentatum n-_n- 1 Shrub-n .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, W~ld-
Road- Remarks

Flowers Berries c~lor La~d- sc~een, Ilfe side Ground
In scaplng wlnd- food and

lantin cover
fall break cover

p g

--- --- x x x x --- --- Slight.ly shade tolerant.
--- x x x x x --- ---
--- x x --- --- x x x Native; climbs; fall color;

some landscape value.
x x x --- --- x x x Native; fall color.

--- x x x --- x x x Native; fall color.
--- x x x x x --- ---
x x x x x x x --- Taller species 25 feet high.
x --- --- x x --- --- --- Attractive foliage.
x x x --- --- x x --- Native; fall color.
x x x --- --- x x --- Native; fall color.
x x x --- --- --- --- --- Native; fall color; some

landscape value.
x x x --- --- x x x Native; fall color.
x x x --- x x x --- Native; fall color.
x x --- --- --- x x --- Native; fall color.

--- x x --- --- x x' --- Native; fall color.
x --- --- x --- --- --- ---

--- x x --- --- x x x Native; climbs; fall color.
--- x x x --- x x --- Fall color.

x x x x x x --- ---
--- x x x --- x x x Native; short, sharp-pointed

leaves; fall color.
--- --- x x --- x --- --- Fal.l color.
x --- --- x x --- x --- Slightly thicket forming.

--- --- x x x --- --- --- Ta.ll shrub; potential height
more than 15 feet.

x --- --- x x --- --- ---
x --- --- x --- --- x x Forms mat on ground.
x --- x x x --- x ---

--- x x x x x --- ---
--- x x --- x x x ---
--- --- x x --- x --- ---
x x x --- --- x x --- Native; some thorns; fall

color.
x x x --- x x --- --- Some landscape value.

--- x x --- x x --- --- Some landscape value.

--- x x --- x.x x --- Native; short, sharp-pointed
. leaves; fall color.

x x --- x --- x x ---

--- x x x x x --- ---
--- x x x --- x x x Native; fall color.
x --- x x --- --- --- ---
x --- --- x x --- --- ---

--- x x x --- x x x Native; fall color.
--- x x --- --- x x --- Native; fall color.

x x x --- --- x x --- Native; fall color; some
landscape value.

x x x x x x x --- Native; fall color.

x x x x x x --- ---
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TABLE S.--SHRUB AND VINEPLANTINGGUIDE

Growth characteristics
Vine

Cornmonname Botanical name and Type of Poten-
shrub plant tial

Th
Shade Thicket

group height orns
tolerant forming

(feet)

Viburnum, blackhawnnn- V. prunifolium-n n 1, 2 Shrub-n 8-.10 _n x _n
Viburnum, mapleleaf V. acerifolium 1,3 Shrub--- 3-5 --- x ---
Viburnum, nannyberrYnn- V. 1entagon---n__n_- 1, 2, 3 Shrubn- 9-12 --- x _n

Viburnum, rafinpsque V. rafinesquianum 1,2 Shrub--- 2-4 --- x ---
Viburnum (wayfaringtree)-.V. lantana--n--nn_-- 1, 2, 3 Shrubn- 4-9 n- x ---
Virginia-creeper Parthenocissusquin- 1,2 Vine --- --- x ---

quefolia.

Wahoo,eastern Euonymusatropurpureus-1 Shrub--- 4-9 --- x ---
Weige1annn_nnnn__- Weigela spp nn 1 Shrub--- 4-8 _n n- n-
Willow, pussywillow and Salix Spp.nn___nn_- 1, 2, 3 Shrub-n 2-8 n- --- ---
other shrub types. -----

Winterberry, cornmon n Ilex verticil1ata-nn- 1, 3 Shrubn- 6-9 --- x n-
Yew, shrub type Taxus 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 Road- Ground Remarks

Flowers Berries in scaping wind-' food and
side cover

fall break cover planting

x x x --- x x x --- Native; fa.Ll color.
x x x n- --- X X _n Native; fa.llcolor.
x x x --- x x x --- Native; fall color.
x --- x --- --- x x --- Native; fall color.
x x x x --- x x --- Native; fall color.
n- x x n- _n X X x Native; climbs; fall color;

some landscape value.

--- x x x --- x x --- Native; fall color.
x --- --- x x --- --- ---
--- n- n-

_n X X n- _n Native; fal.lcolor.

--- x x --- --- x x --- Native; fall color.

--- x x x --- x --- ---
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Growth habits, shade tolerance, and esthetic fea- mobile, they can make use of the most desirable hab-
tures determine the suitability and use of plants itat on a number of different soils. An upland game
for various functions and locations. Most plantings bird, for example, may nest in one area, feed in
can accomplish more than one useful purpose if suit- another, and find protective cover in still another.
able plants are selected. For example, some shrubs A variety of soils within the home range of a given
and vines that have colorful foliage or berries can species of wildlife normally provides the most pro-
be as useful for wildlife food and cover as they are ductive habitat.
for hedges, screens, or beautification of the land- The soils of Milwaukee and Waukesha Counties have
scape. been grouped according to their suitability for

specified kinds of wildlife habitat. Each group
consists of soils that require similar management,

Wildlife Uses of Soils that respond to management in about the same way,
and that are similar with respect to the hazards and

Kinds of wildlife and general facts about the limitations that affect their use. Limitations of
habitat for wildlife in Milwaukee and Waukesha Coun- the soils in each group are rated slight, moderate,
ties are discussed in this subsection. In addition, severe, or very severe. A rating of slight indi-
the soils are placed in groups, according to their cates that the soils are nearly free of limitations
suitability for specific kinds of wildlife. or have limitations that are easily overcome. A

In the eastern part of Milwaukee County, the nat- rating of moderate means that the soils can be read-
ural habitat of deer and many other species of wild- ily used if well managed, but generally they are
life has been changed or destroyed as the result of less productive than soils having only slight limi-
development and industrialization. The well-drained tations. A rating of severe indicates that the
soils of uplands in Milwaukee and Waukesha Counties soils will support only limited numbers of anyone
were formerly well suited to wildlife, but much of species and that there are hazards or restrictions
the natural food and cover was destroyed when these that are difficult to overcome. A rating of very
areas were cleared for farming. Stands of trees can severe means that the soils can provide few or-ñõne
now be found only in woodlots or other areas that of the requirements for a satisfactory habitat. In
generally are too small for deer and other large evaluating use of the soils for wildlife, no consid-
game animals. Small areas in trees do support some eration was given to the size and shape of soil
species of small mammals and upland game birds. areas or to the pattern that these areas form with

A fairly large acreage, consisting mainly of wet- areas of other soils on the landscape.
lands and of the steeper wooded tracts in the west- Discussed in the following pages are the eight
ern part of Waukesha County, is used as habitat for wildlife groups in the survey area. It is not in-
wildlife. The soils in this acreage are not well tended that these discussions will eliminate the
suited to farming, and some areas, such as the need for evaluating the suitability of each site as
Kettle Moraine State Forest, are publicly owned. wildlife habitat. Only the major limitations are

The kinds of wildlife in Milwaukee and Waukesha described, and they are based on information pres-
Counties are duck, geese, and other species of mi- entlyavailable. As more information about the soil
gratory waterfowl; beaver, mink, muskrat, and other becomes available, evaluations of suitability of the
small fur-bearing animals that inhabit water areas; soils for wildlife may change. The names of soil
grouse, quail, pheasant, and other upland game series represented are mentioned in the description
birds; songbirds; rabbit, squirrel, and other small of the wildlife group. To find the names of all the
mammals; and deer. soils in any given wildlife group, refer to the

"Guide to Mapping Units" at the back of this survey.

Wildlife Groups
Wildlife Group I

All birds and animals require water, food, pro-
tective cover, and escape routes. The capacity of This wildlife group consists of well drained and
the soils to fulfill these requirements determines, moderately well drained soils and land types that
to a great extent, the kinds and amounts of wildlife are loamy throughout and are not subject to flood-
in an area. Because the wildlife population of an ing. These are Loamy land and soils of the Boyer,
area depends on suitability of the habitat, one area Casco, Dodge, Fox, Grays, Hebron, Hochheim, Knowles,
may be able to support a large number of deer, but Mayville, Miami, Oshtemo, St. Charles, and Theresa
another area can support only a small number of series. These soils have a surface layer of loam,
these animals. A different area that can support silt loam, or/sandy loam, and they are moderately
fur-bearing animals may not be suitable for game permeable. Because the soils are highly desirable
birds, deer, or other large game animals. Areas for crops, their use for wildlife is generally
that support only a few birds or animals may be ca- limited to species that live in open areas and small
pable of supporting more species and greater numbers woodlots.

of wildlife if the habitat is improved. For use of these soiis by migratory waterfowl and
The kinds and numbers of wildlife that live in a fur bearers, limitations are severe on slopes of 0

given area are also closely related to land use, to to 2 percent and very severe on slopes greater than
the types and patterns of vegetation, and to the 2 percent. Wetland food and cover plants do not
availability of water. Because wild animals are grow well, and the steeper soils are poorly suited
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to intensive use for grain and seed crops. Water is abundant enough to provide much food and cover, and
generally not available to furnish suitable habitat herbaceous and woody plants that would provide food
for fur bearers and a resting place for migratory and protective cover are lacking in many places. Be-
waterfowl. Developing small areas of shallow water cause of a lack of shrubs, thickets, and trees, deer
is difficult. cannot find much protective cover on the steeper

For use by upland game birds, small mammals, and slopes. In most places the number of squirrels is
deer, limitations are slight to moderate on slopes small because of a lack of den trees and of mast
of 0 to 20 percent, and moderate to severe on slopes trees and other sources of natural foods. The num-
of more than 20 percent. These soils have good po- ber of rabbits is also limited because of the ab-
tential for the production of grain, seed crops, sence of thickets and of natural foods.
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 Wildlife Group 4
the slopes. Erosion is a hazard if the steeper
soils are intensively used for growing grain and In this wildlife group are well drained and mod-
seed crops. 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

WIldlIfe Group 2
silt loam, loam, or sandy loam, and they are moder-

. ately permeable. These soils are highly desirable
This wildlife group ~onslsts of Clayey land, a

for crops, and their use for wildlife is generally
land type, and well draIned or moderately well

limited to those species that can live in open areas
drained,soils o~ the Kewaunee? Morley, Oz~ukee, and

where trees are scarce. Slopes range from 0 to 20Saylesvllie serIes. These solls,have a ~llt loam
percent. Some of the soils are eroded.

surface layer and a clayey SUbSOIl. TheIr permea-
For use of these soils by migratory waterfowlbility is moderately slow or slow. ,. ,

f '
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of more than 2 percent. Fur bearers prefer a habl-wIle.
tat where water is abundant, but in only a few areas
of these soils is the supply of water adequate or

Wildlife Group 3 dependable. Therefore, a suitable water habitat

generally cannot be provided. Growing aquatic
This wildlife group consists of excessively plants for food and woody plants for food and cover

drained soils that are sandy throughout and of soils is difficult.
in which rooting depth is shallow. These soils are For use by upland game birds, limitations are
of the Casco, Chelsea, Ritchey, and Rodman series. slight to moderate. An abundance of grain, seed
They have low available water capacity and very low crops, and legumes suitable as food for upland game

natural fertility. They are droughty and are gener- birds can be grown on these soils. Planting of wild
ally not used for crops. A large part of the acre- herbaceous plants and woody plants is necessary in
age is in the vicinity of the Kettle Moraine, and it most places, but many kinds of plants suitable for
is used mainly as woodland, for wildlife, and for providing food, cover, and nesting sites for upland
recreational purposes. Slopes range from 1 to 4S game birds grow well in fence rows and along the
percent. edges of fields.

The soils of this group are poorly suited to For use by deer and by cottontail rabbits and
grain crops, seed crops, grasses, and legumes, and other small mammals, limitations are moderate. On
they are also poorly suited to wetland food and the soils of this group, shrubs, thickets, mast
cover plants. Woody plants that would provide trees, den trees, and woodland plants that provide
cover and escape routes are lacking in many places. food and cover are generally scarce or lacking. Ex-

Limitations to use of these soils for migratory cept for a few widely spaced oak trees, deer find no
waterfowl and fur bearers are very severe. Develop- protective cover unless they can obtain cover in
ing small areas of shallow water suitable for migra- areas of adjacent soils.
tory waterfowl and a water habitat suitable for fur
bearers is so difficult that it is generally not
feasible. Wildlife Group S

Limitations to use of these soils for upland game
birds, small mammals, and deer are moderate to se- This wildlife group consists of somewhat poorly
vere. Grain crops, grasses, and legumes are not drained and poorly drained soils and land types.
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These soilsare of the Ashkum,Aztalan,Blount, desiredlevelwithoutdifficulty. Wetlandfood and
Brookston, Colwood, Drummer, Elliott, Fabius, Gil- cover plants can be expected to grow well. Nesting
ford, Granby, Griswold, mottled subsoil variant, boxes or trees are needed for wood ducks.
Kane, Kendall, Lamartine, Lawson, Manawa, Martinton, Limitations to use by upland game birds, small
Matherton, Mequon, Montgomery, Mundelein, Mussey, mammals, and deer are moderate. Unless drainage is
Navan, .Pella, Pella, moderately shallow variant, improved, wild food plants grow poorly. In most
Pistakee, Ritchey, mottled subsoil variant, Sawmill, places only a small number of den trees is available
Sebewa, Virgil, Wallkill, and Wasepi series. Also for squirrels, and few or no acorns are produced.
in the group is Wet alluvial land. Because of the scarcity of natural food and the fre-

Use of these soils for crops is restricted by quent flooding of the burrows, the rabbit population
wetness in many places, but a large acreage has been is small.
drained and is used for crops. Many small woodlots
and some large areas are used as woodland and for
wildlife. Slopes range from I to 6 percent. Wildlife Group 7

Many kinds of shrubs, vines, and mast and den
trees grow well on these soils, but improved drain- This wildlife group consists of well drained and
age is needed for the best growth of grain crops, moderately well drained Juneau silt loam and a land
seed crops, grasses, and legumes. Cover is avail- type, Alluvial land. These areas are subject to oc-
able for most birds and animals, but occasional casional flooding but have only slight limitations
flooding or ponding is a hazard to birds and mammals for grain and seed crops, grasses and legumes, and
that nest or bed on the ground. wild herbaceous plants that provide food and cover

Because excess water is a hazard at times, limi- for wildlife. They have moderate limitations for
tations to use of these soils by upland game birds woody plants and severe limitations for wetland food
are moderate. Wet alluvial land and soils of the and cover plants and water developments.
Lawson, Pistakee, Sawmill, and Sebewa series are Because flooding is only occasional and of short
subject to flooding. duration, most upland game birds and small animals

Limitations to use by migratory waterfowl, fur can use these sites for food and cover.
bearers, songbirds, small mammals, and deer are
slight to moderate. Many kinds of wild herbaceous
plants and woody plants can be produced on these Wildlife Group 8
soils. In most places small developments of shallow
water are fairly easy to provide for migratory This wildlife group consists of thin, droughty,
waterfowl, and the desired water level generally is or stony and rocky land types. These land types are
not difficult to maintain. Rough broken land, Sandy and gravelly land, and

Wetland food and cover plants can be expected to Sandy lake beaches. Although they differ greatly in
grow well. As a rule, nesting boxes or trees are characteristics, all are in the extreme eastern part
needed for wood ducks. Enough water is available of Milwaukee County, near Lake Michigan.
in some places to furnish suitable habitat for fur- Limitations to use of these land types by migra-
bearing animals. These soils do not provide good tory waterfowl are severe. Much of the land is too
places for bedding or nesting sites for deer and steep for shallow water developments and other water
rabbit during wet periods. habitat, or it is too infertile or too intensively

used by man for the production of adequate food and

cover.

Wildlife Group 6 Limitations to use of these land types by fur
bearers are very severe. Slopes are generally too

In this wildlife group are very poorly drained steep for a suitable water habitat, or they are not
organic soils of the Adrain, Houghton, Muskego, Og- suitable for producing the required food and cover.
den, Palms, and Rollin series and Marsh. Many areas Limitations to use by upland game birds, small
of these soils are cropped, but most of the acreage mammals, and deer are very severe. Food and protec-
is covered with native plants and is used as wild- tive cover generally are inadequate or lacking, and
life habitat or woodland. in many places no habitat is available for nesting.

Improved drainage is needed for the satisfactory A few squirrels inhabit some areas of Rough broken
growth of grain crops, seed crops, and legumes. land, where old trees provide dens and acorns or
Even after the soils are drained, however, they are other mast. In most places, however, few trees are
poorly suited to many kinds of legumes. At times, available that will provide satisfactory dens for
when rainfall is heavy or the water table is high, squirrels, and seldom are acorns produced on most of
burrows and nesting sites on the ground are flooded. the land types. Natural food for rabbits is scarce.
Trees, shrubs, and woody vines are so scarce in many
places that little woodland food is produced and
birds cannot nest. Recreational Uses of Soils

Limitations to use of these soils by migratory
waterfowl and fur bearers are only slight. Shallow The rapidly expanding population in Milwaukee and
water developments and suitable water habitat are Waukesha Counties has made the need for recreation
easily provided, and water can be maintained at a increasingly important. Not only are larger numbers
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of facilities needed, but also facilities that can The names of soil series represented are mentioned

accommodate a greater number of people. Because a in the description of each recreation group, but
large acreage is already used for recreational pur- this does not mean that all the soils of a given se-
poses, and this acreage is increasing in size, un- ries are in the group. To find the names of all the
derstanding soil properties and limitations that af- soils in any given recreation group, refer to the
fect use and management of soils used for recrea':' "Guide to Mapping Units" at the back of this survey.
tional purposes is important. Among these soil
properties are texture, permeability, slope, depth
to bedrock, wetness, and susceptibility to erosion Recreation Group 1
and flooding. Facilities for outdoor recreation
that depend a great deal on these soil properties This group consists of well drained and moderate-
are playgrounds, athletic fields, and other inten- ly well drained soils that have a surface layer of
sive play areas; picnic areas, parks, and other silt loam. These are soils of the Dodge, Grays,
extensive play areas; bridle paths-, naturetrai Is, Mayville, and St. Charles series. They are limited
and hiking trails; golf fairways; cottages, service by excess water in only a few places, and generally
buildings, and utility buidlings; and tent sites and they are highly desirable for farming. Slopes range
trailer campsites. from 0 to 6 percent.

To help in planning the management of areas used The soils of this group are well suited to many
for recreation, the soils of these two counties have kinds of plants, and they can support a firm turf
been placed in 10 recreation groups. Each group is that withstands heavy foot traffic. Extensive lev-
made up of soils that have similar limitations af- eling exposes the substratum, however, and this lay-
fecting their use and that require similar manage- er cannot support turf of sufficient qùality to
ment. The limitations are rated slight, moderate, withstand heavy foot traffic. The surface of these
severe, or very severe. The ratings are only gener- soils remains wet and soft after rains. Areas that
al. Onsite investigation is needed if development do not have a cover of plants are slippery, muddy,
of a recreational facility is planned. and easily compacted when wet. Commonly, the heav-

A rating of slight means that the soils are free ily traveled areas are very dusty when dry. Erosion
of limitations or have limitations for a given use is a hazard in sloping areas.
that are easy to overcome. A rating of moderate in- Following are limitations for various recreation-
dicates that the soils have limitations for a given al uses:
use that can be overcome by average management and For playgrounds, athletic fields, and other in-
careful design. A rating of severe means that the tensive play areas, limitations are slight on slopes
soils have limitations for a given use that are dif- of 0 to 2 percent and moderate on slopes of 2 to 6
ficult to overcome. This rating for a particular percent.
use, however, does not imply that soils so rated For bridle paths, nature trails, and hiking
cannot be put to that use. A rating of very severe trails, and for tent sites and trailer campsites,
indicates that the soils have limitations that gen- limitations are moderate on slopes of 0 to 6 per-
erally preclude use for a given purpose. cent. Paths and trails in sloping areas are less

Not considered in the ratings are the esthetic likely to erode if they are placed on the contour
qualities of a specific area, the size and shape of than if they are run up and down the slope.
areas occupied by a specific soil, and the pattern For picnic areas, parks, and other extensive play
that these areas form with areas of other soils in areas; for golf fairways; and for cottages, service
the landscape. Nevertheless, all of these features buildings, and utility buildings, limitations are
may be important in selecting a site. The ratings slight on slopes of 0 to 6 percent. These soils are
also do not apply to severely erodèd soils but are not subject to flooding, and they are suitable for
for soils that range from not eroded through moder- absorbing effluent from domestic sewage disposal
atelyeroded. In general, limitations for severely systems.
eroded soils are more restrictive than for similar,
but less eroded, soils.

The ratings for the poorly drained soils are for Recreation Group 2
soils in their natural state without adequate drain-
age. If their drainage is improved, these soils can In this group are excessively drained soils of
be used for one or more kinds of recreational devel- the Rodman series and well-drained soils of the
opment. Boyer, Casco, Fox, Griswold, Hochheim, Knowles, Lo-

The degree of limitation for recreational use renzo, Miami, Oshtemo, Ritchey, St. Charles, There-
varies considerably in soils subject to flooding. sa, and Warsaw series. The surface layer of these
It depends not only on the length and duration of soils is silt loam to sandy loam. Most of the soils
flooding, but also on the season in which flooding are underlain by glacial material, but the Knowles
occurs. Flooding that takes place during a season soils are underlain by dolomite bedrock within 40
in which the recreational facility is not used is inches of the surface. The Ritchey soils are under-
much less restrictive than flooding that occurs dur- lain by dolomite bedrock within 20 inches of the
ing the season of use. surface. The soi Is are limited by excess water in

The 10 recreation groups of Milwaukee and Wauke- only a few places, and they are well suited to many
sha Counties are discussed in the following pages. kinds of grasses, shrubs, trees, and other plants.
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Some of the soils are eroded. Slopes range from 0 For playgrounds, athletic fields, and other in-
to 30 percent. tensive play areas; for bridle paths, nature trails,

The soils of this group can support a good turf and hiking trails; and for tent sites and trailer
capable of withstanding heavy foot traffic. Where campsites, limitations are moderate on slopes of
leveling is extensive, however, the substratum is 0 to 6 percent and severe on slopes of more than 6
exposed, and it generally cannot support a good percent, Surfacing of walks and roads is desirable
turf. In places bedrock near the surface limits the in most places.
depth to which cuts can be made during leveling. For picnic areas, parks, and other extensive play
Areas that have a silt loam surface layer are muddy areas, limitations are slight on slopes of 0 to 6
and slippery when wet, and sloping areas are subject percent, moderate on slopes of 6 to 12 percent, and
to erosion. severe on slopes of more than 12 percent.

Following are limitations for various recreation- For cottages, service buildings, and utility
al uses: buildings, limitations are severe on all slopes.

For playgrounds, athletic fields, and other in- Because of the moderately slow or slow permeability,
tensive play areas, limitations are slight on slopes these soils cannot absorb effluent rapidly enough to
of 0 to 2 percent, moderate on slopes of 2 to 6 per- permit the satisfactory operation of domestic sewage
cent, and severe on slopes of more than 6 percent, disposal systems. Foundations may crack or shift,

For bridle paths, nature trails, and hiking for the soils swell when wet and shrink as they dry.
trails, limitations are slight on slopes of 0 to 12
percent, moderate on slopes of 12 to 20 percent, and

R ' G 4
'

ecreatlon roup
severe on slopes of more than 20 percent. LocatIng
trails and paths on the contour lessens the risk of In this group are well-drained Boyer and Oshtemo
erosion. soils that have formed in deep, sandy material on

For picnic areas, parks, and other extensive play outwash plains in the western part of Waukesha
areas; for golf fairways; for tent sites and trailer County. These soils have a surface layer of loamy
campsites; and for cottages, service buildings, sand. They are droughty, are low in natural fertil-

and utility buildings, limitations are generally ity, and have only moderate available water capacity.
slight on slopes of 0 to 6 percent, moderate on Some areas are eroded. Slopes range from 1 to 12
slopes of 6 to 12 percent, and severe on slopes of percent,
more than 12 percent, Use of the Ritchey soils for Maintaining a good turf that will withstand heavy
tent sites and trailer campsites is restricted, foot traffic is difficult, especially during dry
however, because bedrock is so near the surface in periods, The only plants to which the soils are
places that using tent stakes and pins would be dif- suited are those that can grow in droughty places.
ficult. Most of the soils of this group are suita- Extensive leveling can expose the sandy substratum,
ble for absorbing the effluent from domestic sewage and that layer is even less capable of supporting a
disposal systems. Where bedrock is within 40 inches satisfactory cover of plants than are the surface
of the surface, as in both the Knowles and Ritchey layer and the subsoil, Soil blowing is a hazard
soils, the use of domestic sewage disposal systems where the surface is bare, and water erosion is a
is restricted and the effluent can contaminate the hazard in the sloping areas. The soils are unsta-
ground water. ble, and they become loose and soft if used for

paths, trails, and roads.

Recreation Group 3
Following are limitations for various recreation-

al uses:

Th ' ' t f 11 d ' d d d t Limitations are moderate if these soils are used
IS group conSlS s 0 we ralne an mo era e-

"
,
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of loam. The soils are desirable for farmin , but
lC fle~ds, and oth~r Intensl~e play ~r~as',or for
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g
tent sItes and traIler campsItes, l1mltatlons aremos 0 e acreage IS WI In or near arge areas

d f 'd thO S f th '1 moderate on slopes of 0 to 6 percent, and severe onuse or In us ryor ouslng. ome 0 e SOl s are
slo es of more than 6 ercent.

eroded. Slopes range from 0 to 20 percent. Po" P 0
Th 'I f th' 11 't d t

LImItatIons are severe for golf faIrways.
e SOl SOlS group are we SUI e 0 many

kinds of plants, and they can support a firm turf
that can withstand heavy foot traffic, except when Recreation Group S
the soils are wet. Because permeability is moder-
ately slow or slow, the soils stay wet for short This group consists of excessively drained and
periods after rains, Bare areas are muddy, slip- well drained, coarse-textured soils that have formed
pery, and easily compacted when wet, and these soils in deep, sandy and gravelly material on outwash
are commonly very dusty when dry. Erosion is a haz- plains. These soils are in the Casco, Rodman, and
ard in sloping areas. Chelsea series, They are droughty, have low avail-

Following are limitations for various recreation- able water capacity, and have very low natural fer-
al uses: tility, Slopes range from 1 to 4S percent, Many.
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areas are stony and gravelly, and some areas are se- Following are limitations for various recreation-
verelyeroded. al uses:

Maintaining a good turf that will withstand heavy Limitations are moderate if these soils are used
foot traffic is difficult on these soils, especially for playgrounds, athletic fields, and other inten-
in heavily traveled areas. The only plants to which sive play areas; for picnic areas, parks, and other
the soils are suited are those that can grow on extensive play areas; for bridle paths, nature
droughty soils. The sandy areas are subject to trails, and hiking trails; for golf fairways; and
blowing, and the sloping areas are subject to water for tent sites and trailer campsites.
erosion. The soils are unstable in many places, and Limitations are very severe for cottages, service
they become loose and soft if used for paths, buildings, and utility buildings. Domestic systems
trails, and roads, especially in sloping areas. In for disposing of sewage are inoperative much of the
other places pebbles and cobblestones are a hazard year when the soils are flooded as the result of the
to horses and people. Many of the roads and trails high water table. In addition, bedrock underlying
need surfacing, the Ritchey soil may interfere with excavation, and

Following are limitations for various recreation- the effluent from septic tanks in areas of that soil
al uses: can contaminate the ground water.

For picnic areas, parks, and other extensive play
areas, limitations are moderate on slopes of 0 to 12 R t" G 7. ecrea~on roup
percent and severe on slopes of more than 12 per-
cent.
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support many kinds of sod-forming plants, and plants
that can grow on moist or wet soils do especially This group consists of somewhat poorly drained
well, Surfacing is generally needed on trails, and poorly drained soils that have formed in alluvi-
paths, and roads that are heavily traveled. al material at the bases of upland slopes and on
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bottom lands along streams. It consists of Wet al- Recreation Group 10
luvial la~d and ~f soils of the Lawson, Pistakee,

In this group are the miscellaneous land typesand Wallklll serles. Slopes range from 0 to 3 per-
Rough broken land and Sandy lake beaches, along thecent.
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fields, and other intensive play areas; for picnic Engineering Uses of Soils-
areas, ~arks, and other exten~ive play ar~as; for

Some soil properties are of special interest to
g?lf falrways; and for tent sltes and traller camp-

engineers because they affect the construction and
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, , lS lCS, graln slze, p as lCl y, an SOl reac lon.erally lS needed on roads and tralls.
Also important are depth to the water table, flood-
ing hazard, depth to bedrock or to sand and gravel,

Recreation Group 9 and relief. Such information is made available in
this subsection. Engineers can use it to--

This group consists of very poorly drained organ-
ic soils along river bottoms and in old basins for- 1. Make soil and land use studies that will aid
merly occupied by glacial lakes. The soils are in in selecting and developing industrial, com-
the Adrian, Houghton, Muskego, Odgen, Palms, and mercial, residential, and recreational sites.
Rollin series. They are mucky and have a high water 2. Make preliminary estimates of the engineering
table throughout most of the year. The soils cannot properties of soils in planning agricultural
withstand heavy foot traffic when wet, and they are drainage systems, farm ponds, irrigation sys-
dusty when dry. Even where the soils are drained, terns,and diversion terraces.
they remain wet for long periods after rains. They 3. Make preliminary evaluations of soil and
are likely to shrink as they dry, and large cracks ground conditions that will aid in selecting
then form in some places. Trafficability is poor, locations for highways, airports, pipelines,
and sod.is easily damaged. The only suitable plants and cables and in planning detailed investi-
are those that can grow on organic soils. gations at the selected locations.

Limitations are severe if these soils are used 4. Locate probable sources of gravel and other
for golf fairways. construction materials.

Limitations are very severe for playgrounds, ath- 5. Correlate performance of engineering struc-
letic fields, and other intensive play areas; for tures with soil mapping units, and thus de-
picnic areas, parks, and other extensive play areas; velop information for overall planning that
for bridle paths, nature trails, and hiking trails; will be useful in designing and maintaining
for cottages, service buildings, and utility build- certain engineering practices and structures.
ings; and for tent sites and trailer campsites. The 6. Determine the suitability of soils for cross-
soils have low bearing capacity, and foundations may country movement of vehicles and construction
crack or shift. Because the soils are unstable, an- equipment.
choring tents with pins and stakes is difficult.
Paths, trails, and roads are difficult to maintain, 4/
and they become soft and loose and are readily com- - PAUL A. JOHNSON, agricultural engineer, Soil
pacted. Surfacing is needed on roads and trails, Conservation Service, assisted in preparing this
but even this may not keep these places firm. subsection.
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7. Supplement information obtained from other the poorest. The group index number is shown in pa-
published maps and reports and from aerial rentheses after the soil group symbol in table 6.
photographs. Some engineers prefer to use the Unified classi-

8. Develop other preliminary estimates for con- fication system (7). In this system soil materials
struction purposes pertinent to the particu- are identified according to texture and plasticity
lar area. and performance as engineering construction materi-

al. They are identified as coarse grained (eight

It should be emphasized that the interpretations classes), fine grained (six classes), and highly or-
made in this soil survey may not eliminate the need ganic. The last column in table 6 gives the classi-
for sampling and testing at a site chosen for a spe- fication of the tested soils according to the Uni-
cific engineering work that involves heavy loads or fied system.
at a slte 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- Engineering Test Data
tive ratings for bearing capacity given in this sur-
vey. Nevertheless, by using this survey, an engi- Soil samples from major horizons of soils of sev-
neer can select and concentrate on those soil units eral of the more extensive series in Milwaukee and
most important for his proposed kind of construc- Waukesha Counties were sampled at representative lo-
tion, and in this manner he can reduce the number of cations and were tested by the State Highway Commis-
samples taken for laboratory testing and complete an sion of Wisconsin under a cooperative agreement with
adequate soil investigation at minimum cost. the U.S. Department of Commerce, Bureau of Public

Information of value in planning engineering work Roads. These samples were tested in accordance with
is given throughout the text, especially in the sec- the standard procedures of AASHO to help evaluate
tions "Descriptions of the Soils" and "Formation and the soils for engineering purposes. The results of
Classification of Soils." Some of the terms used by these tests and the classification of each soi 1 sam-
soil scientists may be unfamiliar to the engineer, pIe according to both the AASHO and Unified systems
and some words--for example, soil, clay, and sand-- are given in table 6.
may have special meaning in soil science. These and The table gives optimum moisture and maximum dry
other special terms used in the soil survey are de- density values for most of the tested soils. In the
fined in the Glossary. moisture density, or compaction test, a sample of

Most of the information about engineering is giv- the soil material is compacted several times using a
en in tables 6, 7, 8, and 9. Table 6 contains engi- constant compactive effort, each time at a succes-
neering test data for several representative soils sively higher moisture content. The moisture con-
that were sampled in Milwaukee and Waukesha Counties. tent increases until the optimum moisture content is
Table 7 gives textural classification of the major reached. After that, the density decreases with in-
soil horizons of all the soils and their estimated crease in moisture content. The highest density ob-
properties. Table 8 contains soil interpretations tained in the compaction test is termed "maximum dry
for specified uses that are useful to engineering, densi ty." Moisture-density data are important in
and table 9 contains soil interpretations for farm construction, for as a rule, optimum stability is
uses. obtained if the soil is compacted to about the maxi-

mum dry density when it is at approximately the op-
timum moisture content.

Engineering Classification Systems The engineering classifications are based on data
obtained by mechanical analysis and by tests to de-

Agricultural scientists of the U.S. Department of termine liquid limits and plastic limits. The re-
Agriculture classify soils according to texture. In suIts of the mechanical analysis, obtained by com-
this system the textural classes of soils are based bined sieve and hydrometer methods, may be used to
on the proportions of sand, silt, and clay in the determine the relative proportions of the different
soil (5). This system of naming textural classes is size particles that make up the soil sample. The
comparable, in some ways, to the two systems most percentage of fine-grained material, obtained by the
commonly used by engineers for classifying soils. hydrometer method, which generally is used by engi-

Most highway engineers classify soil material in neers, should not be used in determining textural
accordance with the system approved by the American classes of soils.
Association of State Highway Officials (AASHO) (2). The tests to determine liquid limit and plastic
In this system soil materials are classified in sev- limit measure the effect of water on consistence of
en principal groups, based on the gradation, liquid the soil material. As the moisture content of a
limit, and plasticity index of the soils. The clayey soil increases from a very dry state, the ma-
groups range from A-I (gravelly soils having high terial changes from a semisolid to a plastic state.
bearing capacity, the best soils for subgrade) to As the moisture content is further increased, the

A-7 (clayey soils having low strength when wet, the material changes from a plastic to a liquid state.
poorest soils for subgrade). Within each group the The plastic limit is the moisture content at which
relative engineering value of the soil material is the soil material passes from a semisolid to a plas-
indicated by a group index number. Group index num- tic state. The liquid limit is the moisture content
bers range from 0 for the best material to 20 for at which the soil material passes from a plastic to
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TABLE 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 g/

Depth Percentage passing sieve--
Soil name and location from Maximum Optimum

surface dry moisture
density No.4 No. 10

2-in. I-in. 3/4-in. (4.7 (2.0
mm.) mm.)

~ Lb. per Pct.
cu. ft.

Fox sandy loam:
SWt-SEt-sec. 2, T. 6 N., R. 12-24 120 12 100 96 94 87 84
17 E., Waukesha County 38-60 107 12 --- --- --- --- 100
(Modal)

Hochheim loam:

SEt-NEt-sec.23,T.6N.,R. 8-17 106 19 --- --- 100 96 93
19 E., Waukesha County 21-60 140 6 100 93 88 74 67
(Modal)

Kewaunee silt loam:

SEt-NEt-sec. 1, T. 8 N., R. 10-22 99 23 n- --- --- --- 100
21 E., Milwaukee County 22-48 115 15 -n 100 99 97 95
(Modal)

Martinton silt loam:
SEt-SWt-sec. 17, T. 5 N., R. 6-12 (4/) (4/) --- --- --- --- 100
20 E., Waukesha County 22-60 (~/) (~/) --- --- --- --- 100
(Thin solum)

/'

NEt-SWt-sec. 34, T. 5 N., R. 14-24 104 20 --- --- --- --- 100
20 E., Wa~kesha County 26-60 107 18

--- --- --- --- 100
(Modal)

NEt-NWt-sec. 35, T. 5 N., R. 13-24 (4/) (4/) _n --- --- --- 100
20 E., Waukesha County 33-60 (~/) (~/)

--- --- --- --- 100
(Thick solum)

Mequon silt loam:

SEt-NEt-sec. 5, T. 8 N., R. 12-18 103 16 --- --- --- --- 100
21 E., Milwaukee County 32-48 103 15 --- --- --- --- 100
(Modal)

SEt-SWt-sec. 6, T. 8 N., R. 15-24 (4/) (4/) --- --- --- _n 100
21 E., Milwaukee County 31-42 (~/) (~/) --- --- --- --- 100
(Modal)

NEt-SEt-sec. 33, T. 8 N., R. 9-19 (4/) (4/) --- --- -n n- 100
20 E., Waukesha County 25-48 (4/) (4/)

--- --- --- --- 100(Thinsolum) - -

Miami loam, sandy loam substratum:
SEt-NEt-sec. 19, T. 6 N., R. 19-27 113 16 100 99 98 94 91
17 E., Waukesha County 34-50 135 7 100 96 95 82 76
(Modal)

SWt-NWt-sec. 22, T. 5 N., R. 12-27 (4/) (4/) 100 99 98 93 90
18 E., Waukesha County 33-60 (4/) (4/) 100 94 91 77 71
(Modal) - -

See footnotes at end of table.

108



TEST DATA

Department of Commerce, Bureau of Public Roads, in accordance with standard test procedures of
Highway Officials (AASHO) (g)]

Mechanical analysisg/--Continued Classification

Percentage passing
t 1.1 th

Liquid Plasticity,

C t'
d Percell age sma. er an--

1
,

't
.
d /Sleve-- on lnue lml ln ex j

AASHO Unified
No.40 No. 200
(0.42 (0.074 0.05 mID. 0.02 mID. 0.005 mID. 0.002 mID.

mID.) mID. )

51 24 23 23 17 16 39 23 A-2-6(1) sc
80 8 7 4 2 1 (~/) L/NP A-3(0) SM-SP

82 57 55 49 38 33 42 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 41 40 20 A-6(12) CL

98 82 79 72 54 44 43 23 A-7-6(14) CL
98 94 91 79 50 36 31 13 A-6(9) CL

99 97 96 91 67 54 54 30 A-7-6(19) CH
99 98 97 89 57 41 35 16 A-6(10) CL

99 97 96' 84 56 45 46 25 A-7-6(15) CL
99 92 90 74 46 32 28 12 A-6(9) CL

97 78 76 64 41 32 39 20 A-6(12) CL
98 87 85 77 53 40 33 15 A-6(10) CL

98 92 91 77 57 45 42 24 A-7-6(13) CL
99 90 86 74 49 37 30 14 A-6(10) CL

80 43 41 36 26 22 40 22 A-6(5) SC
63 27 25 16 8 5 (~/) L/NP A-2-4(0) SM

82 41 38 34 24 20 34 19 A-6(3) sc
59 22 20 15 8 6 (~/) L/NP A-2-4(0) SM
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TABLE 6.--ENGlNEERING

Moisture densityl/ Mechanical analysis g/

. 0
Depth

0 0 Percentage passing sieve--
So11 name and 10cat10n from Max1mum Opt1mum

surface dry moisture
density No.4 No. 10

2-in. l-in. 3/4-in. (4.7 (2.0
rom.) rom.)

In. Lb. per Pct.
cu. ft.

MontgoTer{ silty clay loam:
SW4NW4 sec. 6, T. 8 No, R. 17-21 (4/) (4/) --- --- --- --- ---
21 E. Milwaukee County 30-48 (~/) (~/) --- --- --- --- 100
(Alkaline)

NE~SW~ sec. 36, T. 5 N., Ro 16-20 107 18 --- --- --- --- ---
20 E., Waukesha County 30-60 no 18 --- _n --- _n n-
(Modal)

NE~SE~ sec. 33, T. 5 N., R. 10-24 (4/) (4/) n- --- n- n-
_n

20 E., Waukesha County 24-60 ("4/) ("4/)
_n --- _n _n ---

(Thinsolum) - -

Mundelein silt loam:

NW~NW~ sec. 10, T. 5 No, R. 9:-17 (4/) (4/) n- n- 100 98 96

17 E., Waukesha County 20-60 ("4/) ("4/) --- --- --- --- ---

(Modal) - -

Ozaukee silt loam:

SW~NW~ sec. 36, T. 8 N., R. 14-22 98 24 n- --- --- n- 100
20 E., Waukesha County 22-60 107 20 --- --- --- --- 100
(Modal)

St. Charles silt loam, gravelly
substratum:

NE~NE~ sec. 34, T. 8 N., R. 25-36 (4/) (4/) --- --- --- --- ---
18 E., Waukesha County 40-51 ('4/) ('4/) --- n-

_n n- 100

(Thick silt mantle) --

NW~NE~ sec. 31, To 8 N., R. 28-41 (4/) (4/)
_n _n --- n- 100

18 E., Waukesha County 46-61 (~/) (~/) n- --- n- 100
(Thick silt mantle)

SE~SE~ 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:
NE~SW~ sec. 34, T. 5 N., R. 14-26 (4/) (4/) --- --- ---

_n n-

20 E., Waukesha County 36-60 ("4/) ("4/) n- --- _n --- 100
(Modal) - -

NE~NW~ sec. 25, T. 8 N., R. 7-15 (~/) (~/) --- --- --- --- ---
20 E., Waukesha County 20-48 (~/) (~/) --- --- --- n- 100
(Thin solum)

See footnotes at end of table.
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TEST DATA--Continued

Mechanicalanalysis~/--Continued Classification

Percentagepassing Liquid Plasticity
sieve--Continued Percentagesmallerthan-- limit index 3/

AASHO Unified-
No. 40 No. 200
(0.42 (0.074 0.05mm. 0.02mm. 0.005mm. 0.002mm.
mm.) mm.)

100 98 98 93 70 55 67 40 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 94 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 64 58 35 18 14 27 7 A-4(6) CL
100 84 70 21 6 5 (~/) L/NP A-4(8) ML

98 93 92 89 69 53 52 29 A-7-6(18) CH
98 92 90 83 60 44 38 19 A-6(12) CL

100 99 97 79 41 34 45 22 A-7-6(14) CL
99 94 91 59 30 25 38 16 A-6(10) CL

99 98 96 73 39 33 42 21 A-7-6(13) CL
97 90 87 59 30 24 33 14 A-6(10) CL

100 98 97 77 41 34 46 25 A-7-6(15) CL
53 12 8 4 2 1 (~/) L/NP A-2-4(0) SW-SM

100 92 90 83 61 49 48 26 A-7-6(16) CL
98 95 91 76 45 29 30 12 A-6(9) ÇL

100 99 98 96 81 63 53 29 A-7-6(18) CH
99 98 98 96 79 58 46 24 A-7-6(15) CL
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TABLE 6.--ENGINEERING

Moisturedensity1/ Mechanicalanalysis2/

Depth
. .Soil name and location from Maximum Optimum Percentage passlng Sleve--

surface dry moisture
density No.4 No. 10

2-in. l-in. 3/4-in. (4.7 (2.0
mID. ) mID. )

In. Lb. per Pct.
cu. ft.

Theresa silt loam:
NWtSEt 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).

~ -
-Mechanical analyses according to AASHO Designation T 88-57 (2). Results by this procedure may differ

somewhat from results obtained by the soil survey procedure of the-Soil Conservation Service (SCS). 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. The mechanical analyses used in
this table are not suitable for use in naming textural classes for soils.
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TEST DATA--Continued

Mechanical analysis~/--Continued Classification

Percentage passing Liquid Plasticity
sieve--Continued Percentagesmallerthann limit index :1/

AASHO Unified
No. 40 No. 200
(0.42 (0.074 0.05 rom. 0.02 rom. 0.005 rom. 0.002 rom.

rom. ) rom. )

77 48 47 43 33 31 43 25 A-7-6(8) sc
56 25 22 12 6 4 (~/) 2/NP A-2-4(0) SM

:1/
SCS and BPR have agreed to consider that all soils having plasticity indexes wi thin 2 points from A-line

are to be given a borderline classification. An example of a borderline classification obtained by this use
is SM-SP.

~/
.

Data not recorded.

21
Nonplastic.
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TABLE 7. --ESTIMATED ENGINEERING

[The land types Alluvialland (Am), Clayeyland (Cv), Loamy land (Lu), Marsh (Mf), Rough broken land (Ry),
table because their characteristicsare too variable for estimating. Bedrock is at a depth of more than
the Knowles soils and at a depth of 10 to 20 inches in the Ritchey soils. 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 0-1 0-27 Muck Pt --------
27-60 Sand SP A-3

Ashkum: AsA 0-1 0-11 Silty clay loam CL A-7
11-23 Silty clay CH A-7
23-60 Silty clay loam CL A-6 or A-7

Aztalan: AzA, AzB 1-3 0-17 Loam M1 A-4
17-60 Silty clay loam CL A-6 or A-7

Blount: B1A 1-3 0-8 Silt loam M1 A-4
8-28 Silty clay CH A-7
28-60 Silty clay loam CL A-6 or A-7

Boyer: BrnE,BmC2, BnB 5+ 0-15 Loamy sand SM A-2
15-36 Sandy loam SM A-2
36-64 Sand SP-SM A-3

Brookston: BsA 0-1 0-15 Silt loam M1 or OL A-4
15-29 Loam CL A-6
29-60 Gravellyloam SM A-4

Casco: CcB, CcC2, CcD2, 5+ 0-7 Loam M1 A-4
GeE, CeC2, CeD2, CfC3, 7-19 Clay loam CL A-6
CrC2, CrD, CrE, CrF. 19-60 Sand and gravel GP-GM A-l

(For properties of
the Rodman soils
in mapping units
CrC2, CrD, CrE, and
CrF, refer to the
Rodman series.)

Chelsea: GtE, CtD 5+ 0-72 Fine sand SP-SM A-3

Colwood: Cw 0-1 0-18
.

Silt loam M1 or OL A-4
18-25 Silty clay loam CL A-6
25-62 Silt and fine sand M1 A-4

Dodge: DdA, DdB 5+ 0-16 Silt loam M1 A-4
16-33 Silty clay loam CL A-6 or A-7
33-60 Loam M1 A-4

Drummer: Dt 0-1 0-15 Silt loam n- M1 or OL A-6
15-46 Silty clay loam CL A-6 or A-7
46-60 Sandand gravel GP-GM A-2

Elliott: EsA 1-3 0-13 Silt loam M1 A-4
13-26 Siltyclay 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 OF THE SOILS

Sandy and gravelly land (Sf), Sandy lake beaches (Sfb), and Wet alluvial land (Ww) are omitted from this
5 feet in all soils except those of the Knowles and Ritchey series. It is at a depth of 3 to 5 feet in
information is not available or does not apply; ?=more "than]

Percentage passing sieve l!
Available Shrink.-

No.4 No. 10 No. 200 Permeability water Reaction swell

(4.7 mm.) (2.0 mm.) (0.07 mm.) capacity potential

In. per hr. In. per in. pH value

of soil
depth

2.0-6.3 0.20 5.6-7.3
100 100 2 6.3-20.0 .04 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 80 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 .04 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 45 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 45 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 7.4-8.4 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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TABLE 7. --ESTIMATED ENGINEERING PROPERTIES

Depth to Depth Classification
Soil series seasonal from

and map symbols high water surface USDA texture Unified MSHO
table

Ft. In.- -

Fabius: FaA 1-3 0-15 Loam ML A-4
15-60 Sand and gravel GP-GM A-l

Fox:
FmA, FmB, FmC2, FoA, 5+ 0-8 Loam ML A-4
FoB, FoC2, FsA, FsB, 8-33 Clay loam CL A-6
FsC2, FtB. 33-62 Sand and gravel GP-GM A-l

FnB 5+ 0-8 Sandy loam SM A-2
8-32 Sandy clay loam SC A-6

32-38 Sand and gravel GP-GM A-2
38-60 Sandy loam SM A-4

Gilford: Gd 0-3 0-10 Loam ML or OL A-4
10-30 Sandy loam SM A-4
30-60 Sand SP A-3

Granby: Gf 0-1 0-11 Sandyloam SM A-2
11-62 Sand SP-SM A-3

Grays: GrA, GrB 5+ 0-9 Siltloam ML A-4
9-26 Silty clay loam CL A-6 or A-7

26-62 Siltand sand ML A-4

Griswold: GtB, GtC2 5+ 0-11 Silt loam ML A-7
11-24 Clay loam CL A-6
24-62 Loam ML A-4

Griswold, mottled subsoil 1-3 0-10 Silt loam ML A-4
variant: GwB. 10-26 Clay loam CL A-7

26-60 Sandy loam SM A-4

Hebron: HeA, HeB, HeC2--- 5+ 0-9 Loam ML A-4
9-22 Clay loam CL A-7
22-27 Loam CL A-6
27-60 Silty clay loam CL A-6

Hochheim: HmB, HmB2, 5+ 0-6 Loam ML A-4
HmC2, HmD2, HmE2, HoC3, 6-17 Clay loam CL A-7 or A-6
HoD3, HoE3. 17-60 Gravelly loam SM A-4

Houghton: HtA, HtB 0-1 0-60 Muck Pt ----------
Juneau: JuA 5+ 0-33 Silt loam ML A-4

33-44 Silty clay loam CL A-7
44-60 Clay loam CL A-7

Kane: KeA 1-3 0-14 Silt loam ML A-4
14-36 Clay loam CL A-7 or A-6
36-60 Sand and gravel GP A-l

Kendall: K1A 1-3 0-15 Silt loam ML A-4
15-45 Siltyclayloam CL A-7
45-60 Loam ML A-4

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.4 No. 10 No. 200 capacity potential
(4.7 rom.) (2.0 rom.) (0.07 rom.)

In. per hr. In. per in. pH value
of soil
depth

100 100 80 0.63-2.0 0.20 6.1-7.3 Low.
45 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 40 0.63-2.0 .16 5.6-7.3 Moderate.
50 45 5 >20.0 .02 7.4-8.4 Low.
85 80 40 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 45 2.0-6.3 .12 6.1-7.8 Low.
100 100 5 6.3-20.0 .04 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 80 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 45 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 Moderate.

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 40 0.63-2.0 .12 7.4-8.4 Low.

2.0-6.3 .20 5.6-8.4

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.
45 35 5 >20.0 .02 7.4-8.4 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.
80 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 .

and map symbols high water surface USDA texture Unified AASHO
table

Ft. In.- -

Kewaunee:KnB,KnC2 5+ 0-10 Silt loam ML A-4
10-16 Clay CH A-7
16-62 Silty clay CH A-7

Knowles: KwA, KwB 5+ 0-7 Silt loam ML A-4
7-27 Clay loam CL A-6
27-60 Dolomite ----------

Lamartine: LmB 1-3 0-12 Silt loam ML A-4
12-25 Silty clay loam CL A-7
25-36 Clay loam CL A-7 or A-6
36-60 Loam ML A-4

Lawson: Lo 1-3 0-60 Silt loam ML A-4

Lorenzo: LyB2, LyC2, 5+ 0-8 Loam ML A-4
LyD2. 8-19 Clay loam CL A-6

19-60 Sand and gravel GP A-2

Manawa: MaA 1- 3 0-9 Silt loam ML A-4
9-60 Silty clay CH A-7

Markham: MeB 5+ 0-11 Silt loam ML A-4
11-26 Siltyclay CH A-7
26-60 Silty clay loam CL A-6

Martinton: MgA 1-3 0-16 Silt loam ML A-4
16-35 Silty clay CH A-7
35-62 Silty clay loam CL A-6

Matherton: MhA, MmA 1-3 0-14 Silt loam ML A-4
14-35 Clay loam CL A-6
35-62 Sand and gravel GP-GM A-l

Mayville: MoA, MoB 3-5 0-12 Silt loam ML A-4
12-24 Silty clay loam CL A-7
24-60 Loam ML A-4

Mequon: MtA 1-3 0-8 Silt loam ML A-4
8-26 Silty clay CL A-7
26-60 Silty clay loam CL A-6 or A-7

Miami: MvB, MvC2, MxB, 5+ 0-11 Loam ML A-4
MxC2,MxD2;MxE. 11-34 Clayloam -:-- CL A-6

34-62 Sandy loam SM A-2

Montgomery: Mzb 0-1 0-11 Silty clay loam MH or OH A-7
11-60 Silty clay CH A-7

Morley: MzdB, MzdB2, 5+ 0-8 Silt loam ML A-4
MzdC2, MzdD2. 8-23 Silty clay CH A-7

23-62 Siltyclay loam CL A-7

See footnotes at end of table.
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OF THE SOILS--Continued

Percentage passing sieveY Available Shrink-
Permeability water Reaction swell

No.4 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 Moderate.

(gj)
\

.

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 80 60 0.63-2.0 .16 7.4-8.4 Low.

100 100 100 0.63-2.0 .24 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 45 4 >20.0 .02 7.4-8.4 Low.

100 95 90 0.63-2.0 .20 6.6-7.3 Low.
95 95 80 0.06-0.20 .14 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 85 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 to Depth Classification

Soil series. seasonal from
and map symbols high water surface USDA texture Unified AASHO

table

Ft. In.- -

Mundelein: MzfA 1-3 0-9 Silt loam ML A-4
9-20 Silty clay loam CL A-7

20-60 Silt loam ML A-4

Muskego: Mzg 0-1 0-32 Muck Pt ----------
32-65 Sedimentary peat Pt ----------

Mussey: Mzk 1-3 0-18 Loam ML A-6
18-60 Sandand gravel GP-GM A-2

Navan: Na ~ 0-1 0-11 Silt loam ML A-4
11-20 Sandyclayloam SC A-6
20-60 Silty clay CL A-6

Ogden: Oc 0-1 0-24 Muck andpeat Pt . ----------
24-60 Clay CH A-7

Oshtemo: OrnE, OnB 5+ 0-20 Loamy sand SM A-2
20- 35 Sandy clay loam SC A-2
35-46 Loamysand SM A-2
46-65 Sand SP A-3

Ozaukee:0uB,OuB2,OuC2, 5+ 0-11 Siltloam ML A-4
OuD2. 11-20 Siltyclay CH A~7

20-60 Siltyclayloam CL A-7

Palms: Pa---~ 0-1 0-30 Muck and peat Pt ----------
30-60 Loam ML A-6 or A-7

Pella: Ph 0-1 0-11 Silt loam MLor OL A-4
11-38 Silty clay loam CH A-7
38-62 Silt loam CL A-6

Pella, moderately shallow 0-1 0-7 Silt loam ML or OL A-4
variant: Pm. 7-30 Silty clay loam CL A-7

30 Dolomite ----------
Pistakee: PrA 1-3 0-36 Silt loam ML A-4

36-60 Silty clay loam CH A-7

Ritchey: RkB, RkC2, RkE-- 5+ 0-9 Silt loam ML A-4
9-18 Clay loam CL A-6
18 Dolomite ----------

Ritchey, mottled subsoil 1-3 0-12 Silt loam ML A-7
variant: RlA. 12-29 Silty clay loam---u-- CL A-7

29 Dolomite ----------
Rodman 5+ 0-8 Gravelly loam 8M A-4

(Mapped only in com- 8-72 Sand and gravel GP-GM A-l
plexes with Gasca
soils.)

See footnotes at end of table.
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OF THE SOILS--Continued

Percentage passing sieve1/ Available Shrink-

Permeability' water Reaction swell
No.4 No. 10 No. 200 capacity potential

(4.7 rom.) (2.0 rom.) (0.07 rom.)

In. per 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;4 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 45 5 >20.0 .02 7.4-8.4 Low.

100 95 70 0.63-2.0 .20 6.1-7.3 Low.
90 90 40 0.63-2.0 .16 6.6-7.3 Moderate.
100 100 90 0.06-0.20 .18 7.4-8.4 Moderate.

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 .04 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.
100 100 95 0.20-0.63 .18 7.4-8.4 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.
(]/) (ij)

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.

(g/)

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.

~ (gj)

80 75 45 6.3-20.0 .04 6.1-7.3 Low.
50 45 5 >20.0 .02 7.4-8.4 Low.

I
I
I
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TABLE 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:
Ru 0-1 0-30 Muck ~ Pt ----------

, 30-60 Marl MH A-5

Rv 0-1 , 0-20 Muck Pt ----------
20-60 Marl ~ MH A-5

St. Charles: SaA, SeA, 5+ 0-15 Silt loam ~ ML ,A-4
ScB, SeA, SeB. 15-58 Silty clay loam CL A-7

58-68 Sandand gravel SP-SM A-2

Sawmill, calcareous 0-1 0-9 Silt loam ML or OL A-4
variãnt: Sg. 9-60 Silty clay loam CL A-7

Saylesville: ShA, ShE, 5+ 0-8 Silt loam ML A-4
ShB2, ShC2.

'
8-14 Silty clay loam CL A-6 or A-7

14- 31 Silty clay---: CH A-7
',

'

Sebewa: Sm 0-1 0-14 Silt loam ML or OL A-4,
'14-26 Clay loam CL A-7 or A-6

26-60 Sand and gravel GP-GM A-l ,

Theresa: ThA, ThB; ThB2, 5+ ' 0-14 Silt loam ML' A-4 '
ThC2. ' " 14-28 Clay loam CL

..
A-6 ',

28-60' 'Loam-~ ML A-4

Virgil: VsA-~ ~--~--- 1-3 0-13 Silt loam ML A-4
13-44' Silty clay loam CL A-7,
44-72 ~and and gravel SP-SM A- 3

Wallkill: Wa 0-1 0-30, Siltloam ML A-4,
30-60' ' Muck and peat Pt ----------

Warsaw: WdB, WeA, WeB, '5+ 0-17 Loam-' ML ' A-4
WeC2, WhA. 17-29 'Sandy clay l~am "'-

SC' A-6'

29-96 Sand and gravel GP-GM A-i

Wasepi: WmA 1- 3 0-9 Sandy loamuu uu SC, A-2 :',

9-29 Loamy sand SM A-2 '

29-62 Fine sand SP A-3

1/
-The range in values for the percentage passing the vari~us sieves ,is plus or minus 5 percent of the

values g;iven. '
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OF THE SOILS--Continued

Percentage passing sieve11 Available Shrink-
Permeability water Reaction swell

No.4 No. 10 No. 200 capacity potential
(4.7 rom.) (2.0 rom.) (0.07 rom.)

In. per hr. In. per in. pH value
of soil
depth

2.0-6.3 0.20 6.6-8.4
100 100 85 0.20-0.63 .16 (~/) Low.

2.0-6.3 .20 6.6-8.4
100 90 85 0.20-0.63 .16 (~) 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 (~j) 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.
40 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 80 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 7.4-8.4 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.
190 80 40 0.63-2.0 .16 5.6-7.3 Moderate.
50 45 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 .04 7.4-8.4 Low.

~
Calcareous.

:J
Variable.
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TABLE 8.--ENGlNEERING

[Clayey land (Cv), Loamy land (Lu), and Sandy and gravelly land (Sf) are omitted from this

Suitability as Degree and kinds of
Soil series a source of-- limitations affecting--

and map symbols
Foundations for low

Topsoil Sand and gravel Road subgrade buildings

Adrian: Ac Poor; soil is Fair; underlying Very severe; organ- Very severe; organ-
erodible and sand is variable; ic material is ic material is
oxidizes rapidly. high water table unsuitable for unsuitable for

hindersexcava- subgrade. foundations.
tion.

Alluvial land: Am Fair; variable Unsuitable; soil Severe; soil mate- Moderate to severe;
material is rial is variable; occasional
variable. stability and flooding; soil

bearing capacity material is vari-
are variable; able and is un-
occasional stable in places.
flooding.

Ashkum: AsA Surface layer good; Unsuitable Very severe in sub- Severe; fair shear
subsoil poor, soil; high shrink strength; high
clayey; water swell potential; compressibility;
table within 1 severe in sub- high shrink-swell
foot of surface stratum, low potential; low
most of the time. bearing capacity, bearing capacity;

elastic. high water table.

Aztalan: AzA, AzB Surface layer good; Unsuitable Moderate in subsoil Severe; moderate
subsoil poor, low bearing ca- shrink-swell po-
lower part is pacity when wet, tential; high
silty clay loam low stability in compressibility,
and is unstable in lower part of poor shear
sloping areas. subsoil; severe strength; seep-

in substratum, age, a high water
unstable when table at times,
wet. or both.

Blount: BlA-~ Surface layer good, Unsuitable Very severe in sub- Severe; fair shear
thin in some soil, high to strength; high
places; subsoil moderate shrink- compressibility;
and substratum . swell potential; high to moderate
poor, clayey. severe in sub- shrink-swellpo-

stratum, moderate tential; low
shrink-swellpo- bearing capacity;
tential; low high water table,
bearing capacity; seepage, or both.
elastic.

See footnote at end of table.
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INTERPRETATIONSFOR SÆCIFIED USES

table because their properties are too variable for rating. Onsite investigationis required]

Degree and kinds of limitations affecting--Continued Corrosion potential
for conduits

Residential Onsite sewage Commercial and light Roads and
develolmentwith disposal systems industrial airports Metal Concrete
public sewer developments

Severe; high water Very severe; high Very severe; high Very severe; high High; medi Low.
table. water table. water table; high water table; high urnin

compressibilityand compressibility; under-
instability; erodible. lying
erodible. sand.

Very severe on flood Very severe on flooc.Severe;soil material Severe; material be- Mediurn Low.
plains and subject plains and subject liquefieswhen low the surface
to overflow. to overflow. saturated; subject layer has low'

to frost heave; low stability and low
bearing strength bearing capacity
when wet; subject when wet; subject
to flooding. _toflooding.

Severe; low bearing Very severe; fluc- Severe; low bearing Severe; high shrink- High Low.
capacity when wet; tuating high capacity when wet; swell potential;
high shrink-swell water table. high shrink-swell low bea.r;ingcapac-
potential; fluctu- potential; fluctu- ity when wet; high
ating water table; ating water table. water table.
water management
needed.

Moderate; moderate Very severe; sea- Severe; moderate Severe; subsoil has High Low.
shrink-swellpo- sonal high water shrink-swellpo- low stability and
tential; seasonal table; slow tential; high com- low bearing capac-
high water table. permeability. pressibility; low ity when wet; sub-

shear strength; ject to slippage
seasonal high and frost heave;
water table. seasonal high

water table.

Moderate; low bearing Very severe; sea- Severe; seasonal high Severe; seasonal high High Low.
capacitywhenwet; sonalhighwater watertable;high watertable;high
high to moderate table; moderately to moderate shrink- to moderate shrink-
shrink-swellpo- slow permeability. swell potential; swell potential;
tential; seasonal low bearing capac- low bearing capac-
high water table. ity when wet; sub- ity when wet; sub-

ject to frost ject to frost
heave. heave.
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TABLE8.--ENGINEERING INTERPRETATIONS

Suitability as Degree and kinds of

Soil series a source of--
limitations affecting~-

and map symbols
Foundations for

Topsoil Sand and gravel Road subgrade low buildings

Boyer:
BmB, BmC2 Surface layer unsuit- Fair to good; Slight in subsoil Very slight; very

able; subsoil un- poorly graded where properly com- low compressibil-

suitable, erodible sand; some pock- pacted, low shrink- ity; low shrink-
and thin; underlain ets of gravel. swell potential; swell potential.
by sand and gravel. slight in substra-

tum, lacks stabil-
ity under wheel
load, very low
shrink-swell
potential.

BnB Surface layer poor; Fair to good; Slight in subsoil Slight; very low
subsoil poor, thin. poorly graded where properly com- compressibility.

sand, some pock- pacted, low shrink-
ets of gravel. swell potential;

slight in substra-
tum, lacks stabil-
ity under wheel
load unless moist;
very low shrink-
swell potential.

Brookston: BsA Surface layer good, Poor; low content Severe in subsoil, Slight; high beariné
dark and thick; sub- of sand and low shrink-swell capacity; high
soil poor, loam and gravel. potential, low water table.
silty clay loam in bearing capacity
most places; high when wet, elastic;
water table most of slight in substra-
the time. tum, low shrink-

swell potential,
fair stability
when wet.

Casco:
CcB, CcC2, CcD2, CeB, Surface layer good but Good; substratum is Moderate in subsoil, Slight; very low

CeC2, CeD2. thin in CeB, CeC2, poorly graded, moderate shrink- compressibility;
CeD2, and it is fair stratified sand swell potential; good shear
but thin in CcB, and gravel. slight in substra- strength.
CcC2, CcD2; subsoil tum.
poor, clay loam and
thin, underlain by
sand and gravel.

CfC3, CrC2, CrD, CrE, Poor; soil is gravelly Good; substratum is Slight; little or no Slight; very low
CrF. and low in available poorly graded, subsoil above compressibility;

(For interpreta- water capacity. stratified sand substratum. good shear
tions of Rodman and gravel.

strength.

soil in units
.

CrC2, CrD, CrE,
and CrF, refer
to the Rodman
series.)

See footnote at end of table.
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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 disposalsystems industrial airports Metal Concrete
public sewer developments

Moderate; droughty; Moderate; possible Slight on slopes of Slight; cuts and fills Low Low.
erodible; vegetation contaminationof 0 to 6 percent; difficult to
difficult to estab- ground water. moderate on slopes stabllize.
lish. of 6 to 12 percent;

vegetation diffi-
cult to establish
on cuts and fills.

Slight; somewhat Slight; possible Slight; somewhat Slight; cuts and fills Low Low.
droughty. contamin~tionof droughty; vegeta- difficult to

ground water. tion difficult to stabilize.
establish on cuts
and fills.

Severe;highwater Very severe;high Severe;highwater Severe;subsoilhas High Low.
table, basements are water table. table; occasional low bearing capac-
wet; ponding is a ponding; subject ity when wet; sub-
hazard. to frostheave. jectto frostheave;

high water table.

Slight on slopes of 0 Slight on slopes of Slight on slopes of Slight on slopes of 0 Low Low.
to 12 percent; mod- 0 to 6 percent; 0 to 6 percent; to 12 percent; mod-
erate on slopes of moderate on slopes moderate on slopes erate on slopes
12 to 20 percent; of 6 to 12 percent; of 6 to 12 percent; stronger than 12
severe on slopes severe on slopes severe on slopes percent; cuts and
stronger than 20 stronger than 12 strongerthan 12 fills difficult to
percent; slightly percent. percent; vegeta- stabilize.
droughty; erodible tion difficult to
in slopingareas. establishon cuts.

Slight on slopesof 0 Moderateon slopes of Moderate on slopesof Moderate; vegetation Low Low.
to 12 percent; mod- 0 to 12 percent; 0 to 12 percent; difficult to
erate on slopes severe on slopes severe on slopes establish.
stronger than 12 stronger than 12 stronger than 12
percent; very percent. percent; vegeta-
droughty; vegetation tion difficult to
difficult to estab- establish.
lish and maintain.
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TABLE 8.--ENGINEERING INTERPRETATIONS

Suitability as Degree and kinds of
a source of-- limitations affecting--

Soil series

and map symbols Foundations for
Topsoil Sandand gravel Road subgrade lowbuildings

Chelsea: CtB, CtD Unsuitable; soil is Good; poorly Slight; low stability Slight; very low
droughtyand subject gradedsand underwheel load; compressibility;
to soilblowing. and little suitablefor all good shear .

gravel. types of pavement strength; good
where confined. bearing capacity.

Colwood: Cw Surface layer good; Poor; in places Severe in subsoil, low Severe, even where
subsoil fair, un- substratumcon- bearing capacity, drained; fairly
stable in sloping tains layers of unstable in sloping low compressibil-
areas; high water poorly graded areas; severe in ity; moderately
table most of the fine sand and substratum,even high susceptibil-
time; underlain by lenses of silt where properly com- ity to frost
stratifiedsilt and and clay. pacted,low bearing heave;loses
sand. capacity. bearing capacity

on thawing; high
water table most
of the time.

Dodge: DdA, DdB Surface layer good; Poor; substratum Severe in subsoil, Slight; low com-
subsoil poor, silty contains pockets moderate shrink- pressibility;

. clay loam. of well-graded swell potential, low fair shear
sand and bearing capacity strength; moder-
graveL J:./ when wet; slight in ately high

substratum, good bearing capacity.
stability, low
shrink-swellpoten-
tial.

Drummer: Dt Surface layer good; Good; substratum Moderate in subsoil, Slight; very low
subsoil poor, silty contains poorly moderate shrink- compressibility;
clay loam, lower graded, strati- swell potential; moderate shrink-
part gravelly. fied sand and slight in substra- swell potential;

gravel; high. tum, very stable. good shear
water table strength; high
hinders excava- water table.
tion.

Elliott: EsA Surface layer good, Unsuitable Very severe in sub- Severe; fair shear
thick, dark; subsoil soil, high shrink- strength; high
poor, clayey. swell potential; shrink-swell

severe in substra- potential; low
tum, moderate bearing capacity;
shrink-swellpoten- high water table,
tial, low bearing seepage, or both.
capacity.

See footnote at end of table.
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FOR SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued Corrosion potential
for conduits

Residential Onsite sewage Commercial and light Roads and
develoIment with disposal systems industrial airports Metal Concrete

public sewer developments

Moderate on slopes Moderate on slopes Slight on slopes of 0 Slight on slopes of Low Low.
of 0 to 12 percent; of 0 to 12 percen~ to 6 percent; mod- 0 to 12 percent;
severe on slopes severe on slopes erate on slopes of moderate on slopes
stronger than 12 stronger than 12 6 to 12 percent; of 12 to 20 per-
percent; very percent. severe on slopes cent; droughty;
droughty; vegeta- stronger than 12 cuts and fills
tion difficult to percent; droughty; difficult to
establish. vegetation diffi- stabilize.

cult to establish
on cuts and fills.

Severe; high water Very severe; high Severe; high water Severe; highwater High Low.
table; basements water table. table; subject to table; subject to
are wet; soilliq- frost heave, liq- liquefaction,
uefies easily; uefaction, and pip- frost heave, and
utilities difficult lng. piping.
to install.

Slight; erodible in Slight Slight; erodible in- Slight; subject to Medium Low.
sloping areas. sloping areas. frost heave; sub-

soil has moderate
shrink-swell poten-
tial and low
bearing capacity
when wet.

Severe; high water Very severe; high Severe; high water Severe; high water High Low.
table; basements water table. table; subject to table; subject to
are wet. frost heave. frost heave; sub-

soil has low
bearing capacity.

Moderate; low bearing Very severe; sea- Severe; seasonal high Severe; seasonal high High Low.
capacity when wet; sonal high water water table; low water table; low
sea.sonalhigh water table; moderately bearing capacity bearing capacity
table; basements slow permeability. when wet; high when wet; subject
are likely to be shrink-swellpoten- to frost heave.
wet. tial; subject to

frost heave.
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TABLE 8.--ENGINEERING INTERPRETATIONS

Suitability as Degreeand kindsof

Soil series a source of-- limitations affecting--

and map symbols Foundationsfor I

Topsoil Sand and gravel Road subgrade low buildings

Fabius:FaA Surface layer good, Good; substratum is Moderate in subsoil, Slight; very low
dark, thin; subsoil poorly stratified low shrink-swell compressibility;
poor, loam, thin, sand and gravel; potential; slight low shrink-swell
and underlain by seasonal high in substratum,very potential; good
sand and gravel; water table. stable. shear strength;
seasonal high water high water table,
table. seepage, or both.

Fox:
FmA, FmB, FmC2, FoA, Surface layer good Good; substratum is Moderate in subsoil, Slight; very low
FoB, FoC2. but thin in places; poor:!-ygraded, good bearing capac- compressibility;

subsoil poor, clay stratified sand ity where properly good shear'
loam, gravelly in and gravel. compacted; very strength; moder-
lower part in many slight in sub- ate to low shrink
places. stratum, stable. shrink-swell

potential.

FnB Surface layer fair; Poor; substratum Moderate in subsoil, Slight; easy to
subsoil poor, lower contains pockets good bearing capac- compact; fair
part gravelly in of well-graded ity where properly shear strength;
many places. sand and gravel. compacted; slight low compressibil-

in substratum, fair ity.
, to good stability,

low shrink-swell
potential. /

FsA, FsB, FsC2 Surface layer good; Good; substratum Moderate in subsoil, Slight; very low
subsoil poor, lower contains poorly good bearing capac- compressibility;
part gravelly in graded, strati- ity where properly low shrink-swell
many places. fied sand and compacted; very potential; good

gravel. slight in sub- shear strength.
stratum, very
stable.

FtB--~ Surface làyer good; Poor; substratum Moderate in subsoil, Slight; easy to
subsoil poor, lower has pockets of good bearing capac- compact; fair
part gravelly in well-graded sand ity where properly shear strength;
many places. and gravel. compacted; slight low compressibil-

.
in substratum, fair ity.
to good stability;
low shrink-swell
potential.

See footnote at end of table.
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FOR SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued Corrosion potential
for conduits

Residential Onsite sewage Commercial and light Roads and
developmentwith disposal systems industrial airports Metal Concrete
public sewer developments

Moderate; seasonal Very severe; season- Moderate; seasonal Moderate; seasonal Medium--- Low.
high water table. al high water high water table. high water table.

table.

Slight on slopes of 0 Slight on slopes of Slight on slopes of 0 Slight on slopes of 0 Low High.
to 12 percent, 0 to 6 percent; to 6 percent; mod- to 12 percent; mod-
except in FoA, moderate on slopes erate on slopes of erate on slopes
FoB, FoC2, where of 6 to 12 per- 6 to 12 percent; stronger than 12
limitation is very cent; severe on severe on slopes percent; subsoil
slight on slopes of slopes stronger stronger than 12 has moderate
0 to 6 percent; than 12 percent. percent; erodible shrink-swellpoten-
moderate on slopes in sloping areas. tial; erodible in
stronger than 12 sloping areas.
percent; slightly
droughty; erodible
in sloping areas.

Slight; somewhat Slight Slight; somewhat Slight; subsoil has Low Low.
droughty. droughty. moderate shrink-

swell potential.

Very slight on slopes Slight on slopes of Slight on slopes of 0 Slight on slopes of 0 Low Low.
of 0 to 6 percent; 0 to 6 percent; to 6 percent; mod- to 12 percent; mod-
slight on slopes of moderate on slopes erate on slopes of erate on slopes
6 to 12 percent; of 6 to 12 per- 6 to 12 percent; stronger than 12
moderate on slopes cent; severe on severe on slopes percent; erodible
stronger than 12 slopes stronger stronger than 12 in sloping areas;
percent; erodible than 12 percent. percent; erodible vegetation difficult
in sloping areas. in sloping areas. to establish on

cuts and fills;
subsoil has low
bearing capacity
when wet.

Very slight on slopes Slight on slopes of Slight on slopes of 0 Slight on slopes of 0 Medium--- Low.
of 0 to 6 percent; 0 to 6 percent; to 6 percent; mod- to 12 percent; mod-
slight on slopes of moderate on slopes erate on slopes of erate on slopes
6 to 12 percent; of 6 to 12 percen~ 6 to 12 percent; stronger than 12
moderate on slopes severe on slopes severe on slopes percent; erodible
stronger than 12 stronger than 12 stronger than 12 in sloping areas;
percent; erodible percent. percent; erodible vegetation diffi-
in sloping areas. in sloping areas. cult to establish

on cuts and fills;
subsoil has low
bearing capacity
when wet.
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TABLE 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

.

Gilford: Gd ~- Surface layer good; Fair to good; sub- Slight in subsoil Slight; very low
subsoil poor, thin, stratum is poorly when soil materi- compressibility;
droughty; high graded sand; high al is properly good shear
water table; water table hin- compacted and strength; low
springs in some ders excavation. drained; slight ir shrink-swell
places. substratum, low potential.

shrink-swell po-
tential, suitable
for all types of
pavement where
confined.

Granby: Gf Surface layer fair, Good; substratum is Slight in subsoil, Slight; very low
dark, thin; subsoil poorly graded good stability, compressibility;
is unsuitable, sand; high water low shrink-swell good shear
droughty; high table hinders potential; slight strength; low
water table. excavation. in substratum, shrink-swell

stable under potential.
wheel loads, very
low shrink-swell
potential, in
places needs to
be confined if
used under pave-
ment.

Grays: GrA, GrB Surface layer good, Poor; poorly graded Severe in subsoil, Severe; moderate
dark, thick; sub- fine sand and low bearing ca- shrink-swellpo-
soil poor, unstable layers of silt; pacity; severe in tential; fairly
in sloping areas; high water table. substratum,rela- low compressibil-
high water table. tively unstable, ity; subject to

low bearing ca- frost heave; high
pacity, subject water table,
to frost heave. seepage, or both;

liquefies easily.

Griswold: GtB, GtC2 Surface layer good, Poor; substratum Severe in subsoil, Slight; low com-
thin; subsoil poor,' contains pockets moderate shrink- pressibility;
clay loam, many of well-graded swell potential, good to fair
pebbles in lower sand and low bearing ca- shear strength.
part. gravel.~/ pacity when wet;

slight in sub-
stratum, good
stability, low
shrink-swell
potential.

See footnote at end of table.
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FOR SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued Corrosion potential
for conduits

Residential Onsite sewage Commercial and light Roads and
developmentwith disposal systems industrial airports Metal Concrete
public sewer developments

Severe; high water Very severe; high Severe; high water Severe; high water High Low.
table; basements water table. table; subject to table; subject to
likely to be wet. frost heave. frost heave.

Severe; high water Very severe; high Severe; high water Severe; high water Medium--- Low.
table; basements water table most of table most of the table most of the
likely to be wet; the time. time; subject to time; subject to
flotation of pipes. liquefactionand liquefaction and

piping. piping.

Slight; subject to Slight; siltation of Moderate; low bearing Moderate; low bearing Medium--- Low.
frost heave; lique- filter beds capacity when wet; capacity when wet;
fies easily; low probable. subject to frost subject to frost
bearing capacity heave, liquefaction, heave, liquefaction,
when wet. and piping. piping, and slippage.

Very slight; erodible Slight Slight; erodible in Slight; subsoil has Medium--- Low.
in sloping areas. sloping areas. moderate shrink-

swell potential and
low bearing capacity
when wet. .
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Suitability as Degreeand kindsof
a source of-- limitations affecting--

Soil series

and map symbols FoWldations for
Topsoil Sandand gravel Road subgrade lowbuildings

Griswold, mottled subsoil Surface layer good, Poor; substratum Severe in subsoil, Slight; low com-
variant: GwB. dark, thick; sub- contains pockets moderate shrink- pressibility;

soil poor, clay of well-graded swell potential, fair shear
loam, many pebbles sand and gravel; loss of bearing ca- strength; moder-
in lower part in seasonal high pacity when wet; ate to good
some places; sea- water table. slight in substra- bearing capacity.
sonal high water tum, low shrink-
table. swell potential,

good stability.

Hebron: HeA, HeB, HeC2-- Surface layer good; Unsuitable; thin Moderate in subsoil, Severe; moderate
subsoil poor, lower layers of sand low stability, low shrink-swellpo-
part unstable. and gravel occur bearing capacity;' tential; high

only in a few severe in substra- compressibility;
places. tum, Wlstable when poor shear

wet. strength.

Hochheim:

HmB, HmB2, HmC2, HmD2, Surface layer goód Poor; substratum Very severe in sub- Slight; low com-
HmE2. but thin; subsoil contains pockets soil, moderate pressibility;

: poor, clay loam, of well-graded shrink-swellpoten- easy to compact;
many pebbles iri sand and gravel tial, low bearing fair shear
places. in places. 1/ capacity; slight in strength.

- substratum, low
shrink-swell poten-,

tial, fair'stabil~
ity.

HoC3, HoD3, HoE3 Poor; gravelly, Poor; substratum Slight; low shrink- Slight; low com-
severely eroded, contains pockets swell potential; pressibility;
little or no sub- of well-graded fair stability;. easy to compact;,
soil. sand and gravel little or no sub- fair shear '

in places. 1/ soil above substra- strength.,
tum.

Houghton: HtA, HtB Poor; oxidizes easi- Unsuitable Very severe; organic Very severe;
ly; erodible. soil material. organic soil

material.

See footnote at end of table.
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FOR SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued Corrosion potential
for conduits

Residential Onsite sewage Commercial and light Roads and
developmentwith disposal systems industrial airports Metal Concrete
public sewer developments

Moderate; seasonal Very severe; seasonalModerate; seasonal Moderate; seasonal High Low.
high water table; high water table. high water table; high water table;
basements likely to subject to frost subject to frost
'be wet. heave. heave; low bearing

capacity when wet.

Slight on slopes of 0 Severe; slow Moderate; moderate Moderate; substratum Medium-- Low.
to 6 percent; mod- permeability. shrink-swell po- has low bearing
erateon slopes of tential; low shear capacity when wet;
6 to 12 percent; strength; high moderate shrink-
substratum has compressibility. swell potential.
moderate shrink- ,
swell potential and '
low bearing capac- , .
ity.

,
Very slight on slopes Slight on slopes of Slight on slopes of 0 Slight on slopes of 0 Medium-- Low.

of 0 to 6 percent; 0 to 6 percent; to 6 percent; mod- to 12 percent;.mod-
slight on slopes of moderate,on slopes erate on slopes of erate on slopes .

6 to 12 percent; of 6 to 12 percent; "6 to 12 percent; stronger than 12
moderate on slopes severe On slopes sev~re on slopes percent; subsoil has,
of 12 to 20 per- stronger than 12 stronger than 12 moderate shri~-
cent; severe on percent. percent; erodible swell potential;
slopes stronger in sloping areas. erodible in sloping
than 20 percent; areas.
erodible in sloping
areas.

Slight on slopes of 0 Slight on slopes of Moderate on slopes of Moderate; vegetation Medium-- Low.
to 12 percent; mod- 0 to 6 percent; 0 to 12 percent; difficult to estab-
erate on slopes of moderate on slopes severe on slopes lish.
12 to'20 percent; of 6 to 12 percent; stronger than 12
severe on slopes severe on slopes percent; vegetation
stronger than 20 stronger than 12 difficult to estab-
percent; droughty; percent. lish.
gravelly; vegeta-
tion difficult to
maintain.

Very severe; subject Very severe; subject Very severe; high com- Very severe; high High Low.
to shrinkage; low to shrinkage;high pressibility;un- water table; high'
bearing capacity; water table. stable; high water compressibility;
high water table., table. unstable; very low

bearing capacity.
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Suitability as Degreeandkindsof
a source of-- limitations affecting--

Soil series
and map symbols Foundations for

Topsoil Sand and gravel Road subgrade low buildings

Juneau: JuA Surface layer good, Poor; substratum Severe; subsoil loses Slight to moderate;
thick; subsoil fair contains pockets bearing capacity low compressibil-
to poor, silty clay of sand and grav- when wet; substra- ity; easy to com-
loamin some el in places. tum has variable pact;fair shear
places. stability and strength; some-

shrink-swellpoten- what variable.
tial but has fair
stabilitywhen wet.

Kane: KeA Surface layer good, Good; substratum is Moderate in subsoil, Slight; very low
thick, and dark; poorly graded, good bearing capac- compressibility
subsoil poor, clay stratified sand ity when properly and low shrink-
loam; seasonal high and gravel; high compacted; slight swell potential;
water table. water table. in substratum,high high water table,

stability. seepage, or both.

Kendall: KlA Surface layer good; Poor; pockets of Severe in subsoil, Slight; low com-
subsoil poor, clay- well-graded sand moderate shrink- pressibility;
ey, moderately' and gravel in swell potential; good to fair
thick; seasonal places; high slight in substra- shear strength.
high water table. water table. tum, low shrink-

swell potential,
fair stability when
wet; seasonal high
water table.

Kewaunee: KnB, KnC2 Surfacelayergood; Unsuitable Very severein sub- Severe;high
subsoil unsuitable, soil, high shrink- shrink-swellpo-
clayey. swell potential; tential; fair

severe in substra- shear strength;
tum, moderate moderate com-
shrink-swellpoten- pressibility.
tial, fair shear
strength, moderate
compressibility.

Knowles: KwA, KwB Surface layer good; Unsuitable Severe in subsoil, Slight where
subsoil poor, thin, moderate shrink- footing is on
clay loam, under- swell potential, dolomite bedrock.
lain by dolomite low bearing capac-
bedrock. ity when wet;

slight below sub-
soil, dolomite
bedrock.

Lamartine: LmB Surface layer good; Poor; substratum Severe in subsoil, Slight; low com-
subsoil poor, silty contains pockets moderate shrink- pressibility;
clay loam; seasonal of well-graded swell potential, fair shear
high water table. sand and gravel low bearing capac.,. strength.

in places. ity when wet;
-

slightin substra-
tum, low shrink-
swell potential,
fair stability:

See footnote at end of table.

136



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; occasional Severe; occasional Severe; occasional Severe; occasional High Low.
overflow. overflow. overflow; low overflow; low

bearing capacity bearing capacity

.
whenwet; subject whenwet; subjectto
to liquefaction, frostheave, lique-
piping, and frost faction, and piping.
heave.

Moderate; seasonal Very severe; seasonal Moderate; seasonal Moderate; seasonal Medium--- Low.
high water table. high water table. high water table; high water table;

subject to frost subject to frost
heave. heave.

Moderate; seasonal Very severe; seasonal Moderate; seasonal Slight; seasonal high High Low.
highwatertable; high watertable. highwatertable; watertable;subject
subject to frost subject to frost to frost heave; low

heave. heave. bearing capacity
when wèt.

Moderate; high to Severe; slow to Moderate; high Moderate; high shrink- Medium-- Low.
moderate shrink- moderately slow shrink-swellpo- swell potential;
swell potential; permeability. tential; low bear- low bearing capac-
low be,aring capac- ing capacity when ity when wet.

ity; erodible in wet; erodible in
sloping areas. sloping areas.

Slight; bedrock Severe; bedrock at Moderate; bedrock Slight; subject to Medium-- Low.
hinders excavation depth of 20 to 40 hinders excavation frost heave; bed-
in same places; inches. in some places. rock hinders .exca-
utilities diffi- vation in some

cult to install. places.

Moderate; subject to Very severe; seasonal Moderate; seasonal Moderate; seasonal. High Low.
frostheave; sea- high water table. high water table; high water table;
sonal high water subject to frost subsoilsubjectto
table. heave. frost heave and has

low bearing capac-
ity when wet.
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TABLE 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,

Lawson: Lo Surface layer good, Poor; high water Severe; relatively Severe; high suscep-
thick, dark; sub- table; layers of unstable; very low tibility to frost
soil good to fair; sand and gravel bearing capacity. heave; loss of
seasonal high in places. ' bearing capacity
water table. on thawing; fair

shear strength;

moderate com-

pressibili ty.

Lorenzo: LyB2, LyC2, Surface layer good, Good; substratum Moderate in subsoil, Slight; very low
LyD2. dark, thin; subsoil is poorly graded; moderate shrink- compressibility;

poor, clay loam, stratified sand swell potential; moderate shrink-
thin; underlain by and gravel. slight in substra- swell potential;
sand and gravel. tum, very stable. good shear. strength.

Manawa: MaA Surface layer good, Unsuitable Very severe in sub- Severe; fair shear
thin; subsoil un- soil, high shrink- strength; high
suitable, clayey; swell potential; shrink-swell po-
seasonal high severe in substra- tential; moderate
water table. tum, high to moder- compressibility.

ate shrink-swell
potential,low ,

bearing, capacity'

when wet, elastic.
.

Markham: MeB Surface layer good, Unsuitable Very severe in sub- Severe; fair'shear
dark; subsoil poor, soil, high shrink- strength; moder-
clayey. swell potential; ate compressibil'-

severe in substra- ity; moderate
,

tum, moderate shrink-swellpo-
shrink-swellpoten- tential; low
tial; low bearing bearing capacity.
capacity.

Marsh: Mf Unsuitable; low Unsuitable ~-- Very severe; high Very severe; low
mineral content; water table; low stability and
flooded most of stability and bearing capacity.
the time. bearing capacity:

Martinton: MgA Surface layer good; Unsuitable---~-'---Very severe in sub- Severe; high
subsoil poor, clay- ! ,soil,high plastic- shrink-swellpo-
ey, unstable in ity and shrink- tential; moderate
sloping areas; . swell potential, compressibility;
seasonal high . low bearing capac- fair to poor
water table. ity; severe in sub- shear strength;

stratum, moderate seasonal high
shrink-swellpo- water table,
tential. seepage, or both.

See footnote at end of table.
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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 severe; subject Very severe; frequent Very severe; subject Very severe; seasonal Medium--- Low.
to frost heave; overflow. to liquefaction high water table and
seasonal high water and piping; fre- frequent overflow;
table and frequent quent overflow; subject to liquefac-
overflow. seasonal high tion, piping, and

water table; low frost heave;low
bearing capacity bearing capacity
when wet. when wet.

Slight on slopes of 0 Slight on slopes of 0 Slight on slopes of Slight on slopes of 0 Low Low.
to 12 percent; to 12 percent; 0 to 6 percent; to 12 percent; mod-
moderate on slopes moderate on slopes moderate on slopes erate on slopes
stronger than 12 stronger than 12 of 6 to 12 per- strongerthan12
percent; erodible percent. cent; severe on percent; vegetation
in sloping areas. slopes stronger dtfficult to estab-

than 12 percent; lish on cuts and
vegetation diffi- fills.
cult to establish
on cuts and fills.

Moderate; seasonal Very severe; seasonal Severe; seasonal. Severe; seasonal high High Low.
high water table; high water table; high water table; water table; low
high to moderate slow permeability lowbearingcapac- bearingcapacity
shrink-swellpo- in substratum. ity when wet; sub- when wet; subject to
tential. stratum has high frost.heave.

to moderate
shrink-swell po-

tential.

Moderate; moderate to Severe; moderately Moderate; low bear- Moderate; low bearing Medium--- Low.
high shrink-swell slow permeability. ing capacity when capacity when wet;
potential; low wet; moderate moderate to high
bearing capacity shrink-swellpo- shrink-swellpo-
when wet.

. tential.
. tential.

Very severe; flooded Very severe;flooded Very severe;floodedVery severe;flooded High Low.
most of the time. most of the time. most of the time. most of the time.

Moderate;moderate Very severe;seasonal Severe;high shrink-Severe;moderateto High Low.
to high shrink- high water table; swell potential; high shrink-swell
swell potential; slow permeability. low bearing capac- potential; low
low bearing capac- ity when wet; bearing capacity
ity when wet; seasonal high when wet; seasonal
seasonalhighwater watertable. highwater table;
table. subject to seepage

and slippage.
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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

Matherton:
MhA Surface layer fair, Good; substratum Moderate in subsoil, Slight; very low

thin, slightly is poorly graded, good bearing capac- compressibility;
droughty; subsoil stratified sand ity where properly moderate shrink-
poor, lower part and gravel; sea- compacted; slight swell potential;
gravelly in places; sonal high water in substratum,very good shear
seasonal high table. stable. strength.
water table.

MmA Surface layer good; Good; substratum Moderate in subsoil, Slight; very low
subsoil poor, loweI is poorly graded, good bearing càpac- compressibility
part gravelly, cla;'i stratified sand ity where properly and moderate
loam; seasonal hig! and gravel; sea- compacted; slight shrink-swellpo-
water table. sonal high water in substratum,very tential; seasonal

table. stable. high water table,
seepage, or both.

Mayville: MoA, MoB Surface layer good; Poor; substratum Severe in subsoil, Slight; low com-
subsoil poor, contains pockets moderate shrink- pressibility;
silty clay loam, of well-graded swell potential, fair shear
gravellyin places. sandand gravel. low bearing capac- strength;,good

ity; slight in sub- bearing capacity.
stratum, good
stability, moderate
shrink-swellpo-
tential.

Mequon: MtA Surface layer good, Unsuitable Very severe in sub- Severe; fair shear
thin in places; soil, high shrink- strength; moder-
subsoil poor, swell potential; ate compressibil-
clayey. severe in substra- ity; low bearing

tum, moderate capacity; high
shrink-swellpoten- water table,
tial, low bearing seepage, or both.
capacity, elastic.

Miami:
MvB, MvC2 Surface layer fair, Fair to poor; sub- Moderate in subsoil, Slight; low com-

thin; subsoil poor, stratum contains good stability; pressibility;
lower part droughty pockets of well- slight in substra- good to fair
and gravelly. graded sand and tum, good stability, shear strength.

gravel in places. low shrink-swell
potential.

MxB, MxC2, MxD2, MxE--- Surface layer good, Fair to poor; sub- Severe in subsoil, Slight; low com-
thin; subsoil poor, stratum contains good stability; pressibility;
lower part droughty pockets of well- moderate shrink- good to fair
and gravelly. graded sand and swell potential; shear strength.

. gravel in places. slight in substra-

tum, moderate
stability and bear-
ing capacity when
compacted.

See footnote at end of table.
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FOR SIECIFIED USES--Çontinued

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; seasonal Very severe; season- Moderate; seasonal Moderate; seasonal Medium-- Low.
high water table. al high water high water table. high water table.

table.

Moderate; seasonal Very severe; season- Moderate; seasonal Moderate; seasonal Medium-- Low.
high water table. al high water high water table. high water table.

table.

Slight; erodible in Moderate; seasonal Slight; subject to Slight; subject to Medium-- Low.
sloping areas; high water table. frost heave. frost heave; subsoil
subject to frost. has low bearing

heave. capacity.

Moderate; low bear- Very severe; season- Severe; seasonal high Severe; seasonal high High Low.
ing capacity when al high water water table; low water table; low
wet; seasonal high table; moderately bearing capacity; bearing capacity

~

water table. slow permeability. moderate to high when wet; subject to
shrink-swell poten- frost heave.
tial; subject to
frost heave.

Slight on slopes of Slight on slopes of Slight on slopes of 0 Slight on slopes of 0 Medium-- Low.
0 to 12 percent; 0 to 6 percent; to 6 percent; moder- to 12 percent; moder-
moderate on slopes moderate on slopes ate on slopes of 6 ate on slopes
stronger than 12 of 6 to 12 per- to 12 percent; se- stronger than 12 per-
percent; erodible cent; severe on vere on slopes cent; erodible in
in sloping areas. slopes stronger stronger than 12 sloping areas.

than 12 percent. percent; erodible in
sloping areas.

Very slight on Slight on slopes of Slight on slopes of 0 Slight on slopes of 0 Medium-- Low.
slopes of 0 to 6 0 to 6 percent; to 6 percent; moder- to 12 percent; moder-
percent; slight on moderate on slopes ate on slopes of 6 ate on slopes
slopes of 6 to 12 of 6 to 12 per- to 12 percent; se- stronger than 12 per-
percent; moderate cent; severe on vere on slopes cent; erodible in
on slopes of 12 to slopes stronger stronger than 12 sloping areas.
20 percent; erodi- than 12 percent. percent; erodible in
ble in sloping sloping areas.
areas.
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TABLE 8.--ENGINEERING INTERPRETATIONS

Suitability as Degree and kinds of
a source of-- limitations affecting--

Soil series

and map symbols Foundations for
Topsoil Sand and gravei Road subgrade low buildings

Montgomery: Mzb Surface layer good, Unsuitable Very severe in subsoi~Severe; high shrink-

dark; subsoil poo~ 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; Unsuitable Very severe in subsoil,Severe;fair shear
MzdC2, MzdD2. subsoil poor, high shrink-swell strength; moderate

clayey. potential; severe in compressibility;.
substratum,moderate poor bearing
shrink-swellpoten- capacity.
tial, low bearing
capacity when wet.

Mundelein: MzfA Surface layer good; Poor; poorly Severe in subsoil, low Severe; fairly low
subsoil poor, un- graded; fine sand bearing capacity; compressibility;
stable in sloping and silt in severe in substra- high susceptibil-
areas; seasonal places; seasonal tum, relatively ity to frost
high water table. high water table. unstable. heave; seasonal

high water table,
.seepage, or both.

Muskego: Mzg Poor; soil is Unsuitable Very severe; organic Vèry severe; organic

erodible and material; not suit- material; not
oxidizes rapidly. able .for subgrade. suitable for

foundations.

Mussey: Mzk Surface layer good, Good; substratum Moderate in subsoil, Slight; very low
dark; subsoil poorly graded low shrink-swellpo- compressibility;
poor; high water sand and gravel; tential, low stabil- low shrink-swell
table. high water table. ity; very slight in potential; good

substratumwhere shear strength;
properly drained, high water table.
very stable.

Navan: Na Surface layer good, Unsuitable Moderate in subsoil, Severe; moderate
thick, dark; sub- low stability and shrink-swellpo-
soil poor, clayey bearing capacity in tential; high
in lower part; lower part; severe compressibility;
high water table. in substratum,un- poor shear

stable. strength; high
water table.

Ogden: Oc Poor;erodible; Unsuitable Very severe;organic Very severe;
oxidizes rapidly. material. organic material.

See footnote at end of table.
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FOR SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued Corrosion potential
. for conduits

Residential Onsitesewage Commercialand light Roadsand .-

developmentwith disposal systems industrial airports Metal Concrete
public sewer developments

Severe; high water Very severe; high Severe; high water Very severe; high High Low.
table; basements water table; slow table; high shrink- water table; high
likely to be wet; permeability. swell potential; shrink-swellpoten-
high shrink-swell low bearing capac- tial; low bearing
potential. ity when wet. capacity when wet;

low shear strength.

Moderate on slopes of Severe; moderately Moderate on slopes of. Moderate on slopes of Medium-- Low.
0 to 12 percent; slow permeability. 0 to 6 percent; se- 0 to 12 percent; se-
severe on slopes vere.on slopes vere on slopes
stronger than 12 stronger than 6 stronger than 12
percent; low percent; low bear- percent; low bearing
bearing capacity ing capacity when capacity when wet;
when wet. wet; moderate to subject to frost

high shrink-swell heave.
potential.

Moderate; liquefies Very severe; seasonal Severe; seasonalhigh Severe; seasonal high High Low.
easily; seasonal high water table. water table; low water table; low

.highwatertable. bearingcapacity bearingcapacity
when wet; subject when wet; subject to
to liquefaction, liquefaction,
piping, and frost piping, and frost
heave. heave.

Verý'severe; high Very severe; high Very severe; high Very severe; high High Low.
water table; water table. water table; sub- water table; subject
shrinks and settles ject to shrinkage; to shrinkage;very
where drained; unstable. low bearing capac-
compressible. ity.'

Severe; high water Very severe; high Severe; high water Severe; high water High Low.
table; basements water table. table. table.
likely to be wet;
flotation of pipes.

Severe; substratum Very severe; high Severe; high water Severe; high water High Low.
has low bearing water table; slow table; low bearing table; low bearing
capacity; high permeability. capacity when wet; capacity when wet;
water table; base- moderate shrink- subject to liquefac-
ments likely to be swell potential. tion, piping, and
wet. frost heave.

Severe; subject to Very severe; high Very severe; high Very severe; high High Low.
shrinkage;high water table. water table; clay water table; high
water table. substratumhas high compressibilityand

shrink-swellpoten- very low bearing
tial. capacity.
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Suitability as Degreeandkindsof
a source of-- limitations affecting--

Soil series

and map symbols Foundations for
Topsoil Sand and gravel Road subgrade low buildings

Oshtemo:
0mB Surface layer un- Fair to good; poor- Slight in subsoil Slight; low com-

suitable; subsoil ly graded sand where properly com- pressibilityand
unsuitable, erodi- and some pockets pacted, low shrink- shrink-swellpo-
ble in sloping of gravel. swell potential; tential; good
areas, thin over slight in substra- shear strength and
sand and gravel. tum, lacks stabil- bearing capacity.

ity under wheel

--
load,low shrink-
swell potential.

OnB Surface layerpoor, Fair to good;sub- Slightin subsoil Slight;low cam-
droughty; subsoil stratum is poorly where properly com- pressibilityand
unsuitable, erodi- graded sand; some pacted; slight in shrink-swellpo-
ble, thin over gravel in places. substratum, low tential; good
sand and gravel. stability under shear strength and

load, low shrink- bearing capacity.
swell potential.

Ozaukee: 0uB, 0uB2, Surface layer good; Unsuitable Severe in subsoil, Severe; fair shear
OuC2, OuD2. subsoil poor, high shrink-swell strength; moderate

clayey. potential; severe compressibility
in substratum,mod- and shrink-swell
erate shrink-swell potential; low
potential, low bearing capacity.
bearing capacity
when wet.

Palms: Pa Poor; erodible; Unsuitable Very severe; organic Very severe; organic
oxidizes rapidly. soil material. soil material.

Pella: Ph Good in surface Unsuitable Very severe in sub- Moderate to severe;
layer, thick, soil and substra- fair shear
dark; poor in sub- tum; highly plas- strength; moderate
soil, clayey; high tic; moderate compressibility;
water table. shrink-swellpo- high water table;

tential. moderate shrink-
swell potential.

Pella, moderately shallow Surface layer good, Unsuitable Very severe in sub- Moderate; dolomite
variant: Pm. thick, dark; sub- soil, highly plas- bedrock; high

stratum poor, tic, moderate water table.
silty clay loam; shrink-swell poten-
high water table. tial, elastic;

very severe in sub-
stratum, dolomite
bedrock at depth
of 2 to 5 feet;
high water table.

See footnote at end of table.
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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; Slight 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 beariné 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-swellpoten- shrink-swellpoten-
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. compressibilityand 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-swellpoten- shrink-swellpoten-
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. ject 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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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

Pistakee: PrA Surface layer good, Poor; seasonal Moderate to severe in Severe; moderate
thick; subsoil high water table; subsoil, moderate shrink-swell pot en
poor, thick; sea- substratum con- shrink-swell pot en- tial; fair shear
sonal high water tains pockets of tial; severe in strength; very
table. sand and gravel. substratum, rela- high susceptibil-

tively stable. ity to frost
heave; seasonal
high water table.

Ritchey: RkB, RkG2, Surface layer good, Unsuitable Severe in subsoil, ~light where footing
RkE. thin; subsoil moderate shrink- is on dolomite

poor, thin over swell potential, bedrock.
dolomite bedrock. low bearing capac-

ity when wet; very
slight in substra-
tum, dolomite bed-
rock.

Ritchey, mottled subsoil Surface layer good; Unsuitable Severe in subsoil, Slight where footing
variant: RlA. subsoil poor, thin moderate shrink- is on dolomite

over dolomite bed- swell potential, bedrock.
rock; seasonal high low bearing capac-
water table. ity; slight in sub-

stratum, dolomite

bedrock.

Rodman ~nsuitable; very Good; substratum Slight in subsoil and Slight; negligible
(Mapped only in thin, cobbly, and is poorly graded substratum; good compressibility;

complexes with droughty. and stratified; stability. good shear
Gasco soils.) very cobbly in strength.

places.

Rollin: Ru, Rv Poor; erodible; Unsuitable Very severe; organic Very severe; organic
oxidizes rapidly. soil material and soil material and

marl. marl.

Rough broken land: Ry--- Unsuitable Unsuitable Severe; moderate ~ery severe; very
shrink-swellpoten- steep; moderate
tial; low bearing shrink-swellpo-
capacity. tential.

See footnote at end of table.
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FOR SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued Corrosion potential
for conduits

Residential Onsite sewage Commercial and light Roads and
developmentwith disposal systems industrial airports Metal Concrete
public sewer developments

Severe; low bearing Very severe; seasona Severe; seasonal high Severe; seasonal high High Low.
capacity when wet; high water table; water table; low water table; low
seasonal high water occasional over- bearing capacity bearing capacity
table; occasional flow. when wet; subject when wet; subject to
overflow. to piping, lique- piping, liquefac-

faction, and occa- tion, frost heave,
sionaloverflow. and occasional over-

flow.

Moderate on slopes Very severe; bedrock Moderate; bedrock Slight; bedrock Low Low.
of 0 to 6 percent; near surface; con- hinders excavation. hinders excavation.
severeon slopes taminationof '

stronger than 6 ground water.
percent; bedrock
hinders excavation
and insta~lationof
utilities.

Severe; bedrock Very severe; bedrock Severe; bedrock; Moderate; subsoil has Medium-- Low.
hinders excavation near surface; con- seasonalhigh water moderate shrink-
and installationof tamination of table. swell potential;
utilities. ground water. low bearing capacity.

Moderate on slopes of Moderate on slopes Moderate on slopes of Slight on slopes of 0 Low Low.
0 to 12 percent; of 0 to 12 per- 0 to 12 percent; to 12 percent; mod-
severe on slopes cent; severe on severe on slopes erate on slopes
stronger than 12 slopes stronger stronger than 12 stronger than 12
percent; droughty; than 12 percent; percent; droughty; percent; droughty;
cobbly. contaminationof cobbly; erodible. vegetation difficult

ground water. to establish on cuts
and fills.

Very severe; high Very severe; high Very severe; high Very severe; high High Low.
water table; sub- water table. water table; high water table; high
ject to shrinkage. compressibility; compressibility;

unstable. unstable; very low
bearing capacity.

Severe; unstable; Very severe; steep-- Severe; unstable; Severe; unstable; Medium-- Low.
steep. steep; high to mod- steep; subject to

erate shrink-swell slippage and frost
potential. heave.
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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

.

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, 101' good shear

at depth of more bearing capacity strength.
than 40 inches. when wet; slight in

substratum, very
stable.

ScA, ScB 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;
silty clay loam. places. loss of bearing fluctuating water

capacity when wet; table that can
slight in substra- fill excavations
tum, fair stabil- in places.
ity, low shrink-
swell potential.

Sandy lake beaches: Unsuitable; sandy Fair; poorly Very slight; stable Slight; low com-
Sfb. material that con- graded sand with under wheel load pressibility and

tains but little some gravel. when damp; low shrink-swell po-
organic matter; shrink-swell pot en- tential.
very low available tial; suitable for
water capacity. all types of pave-

ment where con-
fined; ground water
level is affected
by lake and is high
at times.

Sawmill, calcareous Surface layer good, Unsuitable; high Severe in subsoil and Severe; subject to
variant: Sg. dark, thick; sub- water table; substratum; rela- frost heave; low

soil good to fair, thin layers of tively unstable; bearing capacity
thick, slightly sand and gravel low bearing capac- on thawing.
clayey in places; in"places. ity.
high water table.

Saylesville: ShA, ShE, Surface layer good, Unsuitable Very severe in sub- Severe; high to
ShB2, ShC2. thin; subsoil poor, soil, high shrink- moderate shrink-

clayey, unstable swell potential, swell potential;
in sloping areas. very plastic, elas- moderate com-

tic; severe in sub- pressibility;
stratum, moderate fair to poor
shrink-swell poten- shear strength.
tial.

See footnote at end of table.
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FOR SPECIFIED USES--Continued

Degree and kinds of limitations affecting--Continued Corrosion potential
for conduits

Residential Onsite sewage Commercial and light Roads and
developmentwith disposal systems industrial airports Metal Concrete
public sewer developments

Very slight for SaA; Slight Slight; subsoil has Slight; low bearing Medium-- Low.
slight for SeA and low bearing capac- capacity when wet;
SeE; subject to ity when wet; sub- subject to frost
frost heave. ject 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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Suitabi:lity as Degree and kinds of
a sourc~ of-- limitations affecting--

Soil series
and map symbols Foundations for

Topsoil Sand and gravel Road subgrade low buildings

Sebewa: Sm 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, ThE, Surface layer good; Poor; substratum Very severe in sub- Slight; low com-
,

ThE2, ThC2. subsoil poor, c+ay 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. l! substratum, good
stability, low
shrink-swell poten-
tial.

Virgil: VsA Surface layer good; Good; substratum Severe in subsoil, Slight; 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 ~ 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:
WdB 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 grav'elly fied sand and loss of bearing strength.' ~
in places. gravel. capaci ty when wet;

slight in substra-
tum, very stable.

WeA, WeB, WeC2, WhA-- Surface layer good, Gôod; 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;

s light in substra-
tum, very stable.

See footnote at end of table.
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FOR SÆCIFIED USES--Continued

Degree and kinds of limitations affecting--Continued Corrosion potential
for ccnduits

Residential Onsite sewage CommerciaJ and light Roads and
development with disposal systems industrial airports. Metal Concrete

public sewer developments

Severe; high water Very severe; high Severe; high water Severe; high water High Low.
table; basements water table. table. table; subsoil has
likely to be wet. low bearing capacity

when wet; subject to
frost heave.

Very slight on Slight on slopes of 0 Slight on slopes of 0 Slight on slopes of 0 Medium-- Low.
slopes of 0 to 6 to 6 percent; moder to 6 percent; moder- to 12 percent; moder
percent;slighton ate on slopesof6 ate on slopesof 6 ate on slopes
~lopes of 6 to 12 to 12 percent; s~- to 12 percent; se- stronger than 12 per
percent; moderate vere on slopes vere on slopes cent; subject to
on slopes of 12 to stronger than 12 stronger than 12 frost heave; subsoil
20 percent;.severe percent.

. percent; subject to has moderate shrink-
on slopes stronger frost heave; subsoi swell potential and
than 20 percent; has moderate shrink- low bearing capacity
erodible in swell potential. when wet.
sloping areas.

Moderate; seasonal Very severe; seasonalModerate; seasonal Moderate; seasonal Medium-- Low.
highwater table; highwatertable. highwater table; high watertable;
basements likely subject to frost subsoil has low
to be wet. heave. bearing capacity

when wet.

,
Very severe;high Very severe;high Very severe;high Very severe;high High Low.
water table; sub- water table; fre- water table; un- water table; high
ject to shrinkage quent overflow. stable; frequent compressibility;
on drying; fre- overflow. frequent overflow;
quentoverflow; lowbearingcapacity
basements likely when wet.
to be wet.

Slight; somewhat Slight Slight;erodiblein Slight;erodiblein Low Low.
droughty. sloping areas. sloping areas.

Very slight on Slight on slopes of 0 Slight on slopes of 0 Slight; subsoil has Low Low.
slopesof 0 to 6 to 6 percent; mod- to6 percent; mod- low bearing capacity
percent; moderate erate on slopes of erate on slopes of when wet.
on slopes of 6 to 6 to 12 percent. 6 to 12 percent;
12 percent; sub- subject to frost
ject to frost heave.
heave.
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TABLE 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 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,
fluctuatingwater el; fluctuating tum, lacks stabil- seepage, or both.
table. water table. ity under wheel

load unless moist.

Wet alluvial land: Ww-- Fair; variable Unsuitable 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 SPECIFIEDUSES--Continued

Degree and kinds of limitations affecting--Continußd Corrosion potential

for conduits

Residential Onsite sewage Commercial and light Roads and
developmentswith disposal systems industrial airports Metal Concrete
public sewer developments

Moderate; fluctuating Very severe; fluctu- Moderate; fluctuating Moderate; fluctuating Medium--- Low.

water table. ating water table. water table. water table.

Very severe; high Very severe; high Very severe; high Very severe; high High Low.
water table; fre- water table; fre- water table; fre- water table; fre-
quent overflow. quent overflow. quent overflow. quent overflow.
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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 features affecting--

Soil series,
land types, and map symbols Agricultural drainage Irrigation

Adrian: Ac Moderately rapid permeability; High available water capacity; rapid
substratum generally unstable. intake rate; poor drainage; moderate

depth over sand; nearly level.

Ashkum: AsA Moderately s.lowpermeability; Poor drainage; high available water
high water table. capacity; slow intake rate; nearly

level.

Aztalan: AzA, AzB Moderately slow permeability; High available water capacity; moderate
seasonal high water table. intake rate; somewhat poor drainage;

nearly level and gently sloping.

Blount: BlA Moderately slow permeability; High available water capacity; deep
seasonal high water table. soil; moderate intake rate; somewhat

poor drainage; gent.ly sloping.

Boyer: BrnE,BmC2, BnB Adequate natural drainage Medium available water capacity;
gently sloping and sloping.

Brookston: BsA High water table; moderate perme- Poor drainage; high available water
ability; feasible to drain. capacity; moderate intake rate;

nearly leve.l.

Casco: CcB, CcC2, CcD2, GeE, Adequate natural drainage Low available water capacity; moder-
CeC2, CeD2, CfC3, CrC2, CrD, ate.ly deep soil; moderate intake
CrE, CrF. rate; gently sloping to moderately

(For interpretations of steep.
Rodman soils in mapping
units CrC2, CrD, CrE, and
CrF, refer to the Rodman .
series.)

Chelsea: GtE, CtD Natural drainage adequate or Low available water capacity; rapid
excessive. intake rate; gently sloping to

moderately steep.

Clayey land: Cv Slow or moderately slow perme- Medium to high available water capac-
ability; good to poor drainage. ity; moderately slow to slow intake

rate; wide range in slope.

Colwood: Cw High water table; moderate perme- Poor drainage; high available water
ability; substratum generally capacity; moderate intake rate;
unstable. nearly level.

Dodge: DdA, DdB Natural drainage adequate High available water capacity; moder-
ate intake rate; deep; nearly level
and gently sloping.
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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

Farm ponds
Terraces and diversions

Reservoir area Embankments

Not applicable; little or no Moderately rapid permeability; high Organic soil; not suitable for embank-
runoff. water table. ments.

Not applicable; little or no High water table; moderately slow Fair stability; fair compaction.
runoff. permeability.

Not applicable; little or no Moderately slow permeability; Semipervious; fair stability; fair
runoff. seasona.l high water table. compaction; medium compressibility.

Not applicable; little or no Moderately slow permeability; Semipervious; fair stability; fair
runoff. seasonal high water table. compaction.

Low stability; droughty; Moderately rapid permeability in Pervious; fair stability; fair compac-
subject to soil blowing. subsoil; rapid permeability in tion; subject to piping.

substratum.

Not applicable; little or no High water table; moderate perme- Good stability; good compaction;
runoff. ability. semipervious.

Moderately deep over sand and Moderate permeability in subsoil; Semipervious subsoil that has fair
gravel; fair stability. rapid permeability in substratum. stability and compaction; very per-

vious substratum.

Sandy material; unstable; Rapid permeability Very pervious; poor stability and
subject to soil blowing. compaction.

Wide range in slope and Moderately slow or slow permeability- Generally semipervious.
runoff.

Not applicable;little or no High water table; moderate perme- Pervious subsoil, fair stability and
runoff. ability. compaction;pervious substratum.

Good stability Moderate permeability Semipervious;good stability and com-
paction.
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TABLE 9.--ENGINEERING INTERPRETATIONS

Soil features affecting--

Soil series,
land types, and map symbols Agricultural drainage Irrigation

Drummer: Dt Moderate permeability; high Poor drainage; high available water
stabi.lity. capacity; moderate intake rate;

nearly level.

Elliott: EsA Moderately slow permeability; Somewhat poor drainage; high available
seasonal high water table. water capacity; moderate intake rate;

deep; gently sloping.

Fabius: FaA Moderate permeability Somewhat poor drainage; medium avail-
able water capacity; moderate intake
rate; gently sloping.

Fox: FmA, FroB, FmC2, FnB, FoA, Natural drainage adequate or Medium available water capacity and
FoB, FoC2, FsA, FsB, excessive. intake rate; nearlylevèl to sloping.
FsC2, FtB.

Gilford: Gd-~ High water table; moderate perme- Poor drainage; low available water
ability. c~pacity; moderate intake rate;

nearly level.

Granby: Gf High water table; moderately rapid Poor drainage; low available water
permeability; unstable substra- capacity; rapid intake rate; nearly
tum. level.

Grays: GrA, GrB Natural drainage adequate High available water capacity; moder-
ate permeability; nearly level and
gently sloping.

Griswold: GtB, GtC2 Natural drainage adequate High available water capacity; moder-
ate intake rate; deep; gently sloping
and sloping.

Griswold, mottled subsoil Moderate permeability; seasonal Somewhat poor drainage; high available
variant: GwB. high water table. water capacity; moderate intake rate.

Hebron: HeA, BeB, HeC2 Natural drainage adequate Medium available water capacity;
moderate intake rate; deep; nearly
level to sloping.

Hochheim: ErnE, HmB2, HmC2, Naturaldrainageadequate High availablewater capacity;moderate
HmD2, HmE2, HoC3, HoD3, HoE3. intake rate; deep; gently sloping to

moderately steep.

Houghton: HtA, HtB Moderately rapid permeability; Poor drainage; high available water
high water table. capacity; deep; nearly level; subject

to soil blowing.

Juneau: JuA Moderate permeability Moderately good drainage; very high
available water capacity; moderate
intake rate; gently sloping.

Kane: KeA Seasonal high water table; moderate Somewhat poor drainage; medium avail-
permeability. able water capacity; moderate intake

rate; deep; nearly level.
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FOR FARM USES--Continued

Soil features affecting--Continued

Farm ponds
Terraces and diversions

Reservoir area Embankments

Not applicable;little or no Poor drainage; moderate permeability Semipervious subsoil; very pervious
runoff. substratum.

Not applicable;little or no Moderately slow permeability;season Semipervious;fair stability'andcom-
runoff. al high water table. paction.

Not applicable;little or no Moderate permeability;seasonal Semipervious subsoil, fair stability
runoff. high water table. and compaction;very pervious sub-

stratum.

Moderately deep over sand and Moderate permeability in subsoil; Semipervious subsoil, good stability
graveL rapid permeability in substratum. and compaction;very pervious sub-

stratum.

Not applicable;little or no High water table; moderate perme- Semipervious;fair stability and com-
runoff. ability. paction.

Not applicable;little or no Moderately rapid permeability; Very pervious; poor stability; fair
runoff. high water table. compaction.

Fair stability Moderate permeability Semipervious; fair stability and com-
paction.

Substratumhas low stability-- Permeabilityis moderate in subsoil Semipervious;fair stability and com-
and rapid in substratum. paction.

Generally not applicable; Moderate permeability; seasonal Semipervious; fair stability and com-
little or no runoff. high water table. paction.

High stability ,-- Slow permeability---': Semipervious;good stability and com-
paction.

Shallow to loamy calcareous Moderate permeability Semipervious;good stability and com-
material. paction.

Not applicab,le;little or no Moderately rapid permeability;high Organic soils; not suitable for em-
runoff. water table. bankments.

Occasional flooding; diver- Moderate permeability Semipervious;good stability and com-
sions on adjacent soils paction.
beneficial.

Not applicab,le; little or no Permeability moderate in subsoil and Semipervious subsoil, good stability
runoff. rapid in substratum; seasonal and compaction; very pervious sub-

high water table. stratum.
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TABLE 9.--ENGINEERING INTERPRETATIONS

Soil features affecting--

Soil series,

land types, and map symbols Agricultural drainage Irrigation

Kendall: KlA Seasonal high water table; moder- Somewhat poor drainage; high available
ate permeability. water capacity; moderate intake

rate; gently sloping.

Kewaunee: KnB, KnC2 Natural drainage adequate Slow intake rate; high available water
capacity; deep; gently sloping and
sloping.

Knowles: KwA, KwB Natural drainage adequate Medium available water capacity;
moderate intake rate; moderately
deep and gently sloping.

Lamartine: LmB Seasonal high water table; moder- Somewhat poor drainage; high available
ate permeability. water capacity; moderate intake rate;

deep and gently sloping.

Lawson: Lo Seasonal high water table; moder- Somewhat poor drainage; moderate
ate permeability. intake rate; very high available

water capacity; nearly level.

Loamy land: Lu Good to poor drainage; moderate Moderate permeability; high available
permeability. water capacity; wide range in slope.

Lorenzo: LyB2, LyC2, LyD2 Natural drainage adequate Low available water capacity; rapid
intake rate; shallow and gently
sloping.

Manawa: MaA Seasonal high water table; slow Somewhat poor drainage; high available
permeability. water capacity; slow intake rate;

gently sloping.

Markham: MeB Natural drainage adequate High available water capacity; moder-
ately slow permeability; gently
sloping and sloping.

Martinton: MgA Seasonal high water table; slow High available water capacity; slow
permeability. permeability; gently sloping.

Matherton: MhA, MmA Moderate permeability; seasonal Somewhat poor drainage; moderate
high water table. intake rate; nearly level and gently

sloping.

Mayville: MoA, MoB Natural drainage adequate High available water capacity; moderate
intake rate; deep; nearly level and
gently sloping.

Mequon: MtA Seasonal high water table; moder- Somewhat poor drainage; high available
.ately slow permeability. water capacity; slow intake rate;

deep; nearly level.

Miami: MvB, MvC2, MxB, MxC2, Natural drainage adequate Moderate intake rate; high available
MxD2, MxE. water capacity; deep; gently sloping

to moderately steep.

Montgomery: MzB High water table; slow perme- Poor drainage; high available water
ability. capacity; slow intake rate; deep and

nearly level.

158



FOR FARM USES--Continued

Soil features affecting--Continued

Farm ponds
Terraces and diversions

Reservoir area Embankments

Somewhat poor drainage; good Moderate permeability; seasonal Semipervious subsoil, good stability
stability. high water table. and compaction; pervious substratum.

Clayey subsoil Slow permeability Semipervious; fair stability and com-
paction.

Moderately deep over bedrock-- Moderate permeability; fractured Semipervious;good stability and com-
dolomite at depth of 20 to 40 paction.
inches.

Somewhat poor drainage; sub- Moderate permeability Semipervious;good stability and com-
stratum strongly calcareous. paction.

Frequently flooded; low Seasonal high water table; moderate Pervious; poor stability and compac-
stability. permeability; subject to flooding. tion.

Wide range in slope and Moderate permeability Semipervious.
runoff.

Sand and gravel near surface-- Rapid permeability in shallow sub- Very pervious.
stratum.

Diversions on adjacent soils Slow permeabilityn--n_-_nn_n Semipervious;fair stability and com-
beneficial. paction.

'Highly stable Moderately slow permeability Semipervious;highly stable.

Not applicable;little or no Slow permeability;seasonalhigh Semipervious;fair stability and com-
runoff. water table. paction.

Not applicable;,littleor no Permeabilitymoderate in subsoil and Semipervious subsoil, fair stability
runoff. rapid in substratum; seasonal high and compaction;very pervious sub-

water table. ' stratum.

Substratum strongly calcar- Moderate permeability Semipervious subsoil, good stability
eous. and compaction;pervious substratum.

Diversions on adjacent soils Moderately slow permeability Semipervious;good stability and com-
beneficial. paction.

Substratum is calcareous Moderate permeability Semipervious;good stability and com-
loam. paètion.

Not applicable;little or no High water table; slow permeability-- Impervious;good stability and com-
runoff. paètion.
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TABLE 9.--ENGINEERÌNG INTERPRETATIONS

Soil features affecting--
.

Soil series,

land types, and map symbols Agricultural drainage Irrigation

Morley: MzdB, MzdB2, MzdC2, Natural drainage adequate High available water capacity; slow
Mzd.D2. intake rate; deep; gently sloping

to steep.

Mundelein: MzfA~ Seasonal high water table;/moder- Somewhat poor drainage; high available
ate permeability. water capacity; moderate permeabil-

ity; nearly level.

Muskego: Mzg ~ Moderatelyslowpermeability Poordrainage;veryhigh available
water capacity; rapid intake rate;
nearly level.

Mussey: Mzk Moderate permeability;high water Poor drainage; moderate available
table. water capacity; moderate intake rate;

nearly level.

NavaTI: Na--~ High water table; slow perme- Poor drainage; high available water
ability. capacity; moderate intake rate;

nearly level.

Ogden: Oc High water table; permeability Poor drainage; rapid intake rate; very
slow in substratum. high available water capacity;

nearly level.

Oshtemo: 0mB, OnB Natural drainage adequate Low available water capacity; rapid
intake rate; deep and gently sloping.

Ozaukee: 0uB, 0uB2, OuC2, Natural drainage adequate High available water capacity; slow
0uD2. intake rate; deep; gently sloping to

moderately steep.

Palms: Pa High water table; permeability Poor drainage; rapid intake rate; very
moderately rapid in substratum. high available water capacity;

nearly level.

Pella: Ph High water table; moderately slow Poor drainage; high available water
permeability. capacity; moderate intake rate;

nearly level.

Pella, moderately shallow High water table; moderately slow Poor drainage; bedrock within 40 inches
variant: Rn. permeability;bedrock generally of surface; moderately slow perme-

within 40 inches of surface. ability; high available water capac-
ity; nearly level.

Pistakee: PrA Seasonal high water table; moder- Somewhat poor drainage; moderate in-
ate permeability. take rate; high available water

capacity; gently sloping.

Ritchey: RkB, RkC2, RkE Natural drainage adequate Shallow to bedrock; medium available
water capacity; moderate intake
rate; gently sloping to steep.

Ritchey variant: RlA Seasonal high water table; shallow Somewhat poor drainage; shallow over
over bedrock. bedrock; medium available water

capacity; moderate intake rate;
gently sloping.

160



FOR FARM USES--Continued

Soil features affecting--Continued

Farm ponds
Terraces and diversions

Reservoir area Embankments

Clayey subsoil Moderately slow permeSbility ~- Semipervious; fair stability and com-

paction.

Not applicable; ~ittle or no Moderate permeability; seasonal Semipervious subsoil, good stability
. runoff. . high water table. and compaction;pervious substratum;

piping is a hazard.

Not applicable; little or no Moderately slow permeability; high Organic material; not suitable for
runoff. water table. èmbankments.

Not applicable; little or no Permeability moderate in subsoil Semipervious subsoil, fair stability
runoff. and rapid in substratum. and compaction; very pervious sub-

stratum.

Not applicable;little or no Slow permeability;high water table- Semipervious;fair stability and com-
runoff. paction.

Not applicable;little or no Permeability slow in substratum; Organic material; not suitable for
runoff. poor drainage. embankments.

Fair stability;droughty; Moderately rapid permeability Pervious subsoil, good stability and
subject to soil blowing. compaction;very pervious substratum.

Fair stability;moderately Moderately slow permeability Semipervious;fair stability and com-
slow permeability. paction.

Not applicable;little or no Permeabilitymoderately rapid in Organic material; not suitable for
runoff. substratum;poor drainage. . embankments.

Not applicable; litt.le or no Moderate permeability; poor drain- Semipervious; fair stability and com-
runoff. age. paction.

Not applicable; little or no Moderately slow permeability; bed- Semipervious; fair stability and com-
runoff. rock within 40 inches of surface. paction.

Somewhat poor drainage; Moderate permeability; seasonal Semipervious; good stability and com-
diversions on adjacent soil! high water table. paction.
beneficial.

Shallow over bedrock Moderate permeability; shallow to Shallow over bedrock; semipervious;
. bedrock. good stability and compaction.

Shallow over bedrock; diver- Shallow over bedrock; moderate Shallow over semiperviousmaterial;
sions on adjacent soils permeability; seasonal high water fair stability and compaction.
beneficial. table.
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TABLE 9.--ENGINEERING INTERPRETATIONS

Soil features affecting--

Soil series,

land types, and map symbols Agricultural drainage ITrigation

Rodman Natural drainage excessive Low available water capacity----------
(Mapped only in complexes with

Casco soils.)

Rollin: Ru, Rv High water table; permeability Poor drainage; very high available
moderately slow in substratum. water capacity; rapid intake rate;

nearly level.

Rough broken land: Ry Natural drainage adequate Very steep----------------------------

St. Charles: SaA, SeA, ScB, Natural drainage adequate High available water capacity; moder-
SeA, SeB. ate intake rate; deep; nearly level

and gentlY sloping.

Sandy and gravelly land: Sf Natural drainage adequate Low available water capacity; variablE
intake rate; little or no soil
material.

Sandy lake beaches: Sfb Subject to flooding Low available water capacity; low fer-
tility; subject to flooding.

Sawmill, calcareous variant: Sg- High water table; moderately slow Poor drainage; very high available
permeability. water capacity; moderate intake

rate; nearly level.

Saylesville: ShA, ShB, ShB2, Natural drainage adequate High available water capacity; slow
ShC2. intake rate.

Sebewa: Sm High water table; nloderateperme- Poor drainage; medium available water
ability. capacity; moderate permeability;

nearly .level.

Theresa: ThA, ThB, ThB2, ThC2-- Natural drainage adequate ~ High available water capacity; moder-
ate intake rate; deep and gently
sloping.

Virgil: VsA Seasonal high water table; moder- Somewhat poor drainage; high availabl
ate permeability. water capacity; moderate intake

rate; nearly level.

Wallkill: Wa High water table; moderate perme- Poor drainage; high available water
ability; frequently flooded. capacity; moderate intake rate;

nearly .level.

Warsaw: WdB, WeA, WeB, WeC2, Natural drainage adequate Medium available water capacity; mode
WhA. ate intake rate; moderately deep;

nearly level and gently sloping.

Wasepi: WmA Seasonal high water table; moder- Somewhat poor drainage; low available
ately rapid permeability. water capacity; moderately rapid

permeability; nearly level.
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FOR FARM USES--Continued

Soil features affecting--Continued

Fann ponds
Terraces and diversions

Reservoir area Embankments

Shallow over sand and gravel-- Very rapid permeability Very pervious.

Not applicable; little or no Moderately slow penneability; high Organic material; not suitable for
runoff. water table. embankments.

Very steep Very steep; permeability is variable-- Semipervious; fair stability.

Highly stable Moderate penneability in subsoil; Semipervious subsoil, good stability
rapid permeability in substratum and compaction; very pervious sub-
of SaA, SeA, and SeB. stratum in SaA, SeA, and SeB.

Little or no soil material Rapid permeability u_u_u- Very pervious.

Not applicable; little or no Unstable; rapid penneability Very pervious; unstable.
runoff. ,

Not applicable; little or no Moderately slow penneability Semipervious; fair stability and com-
runoff. paction.

Clayey substratum hinders Slow penneability Semipervious; fair stability and com-

construction. paction.

Not applicable; little or no Poor drainage; moderate penneability- Fair stability; good compaction;
runoff. pervious.

.

Substratum is strongly calcar- Moderate penneability Semipervious subsoil, good stability
eous. and compaction; pervious substratum.

Somewhat poor drainage; good Moderate penneability; seasonal high Semipervious subsoil, good stability
stability. water table. and compaction; pervious substratum.

Not applicable; little or no Moderate permeability for mineral Semipervious subsoil, fair stability
runoff. soil material; moderately rapid and compaction; substrat~ is organic

permeability for organic material; material, not suitable for embank-
high water table. ments.

Substratum is sand and gravel- Moderate penneability in subsoil; Semipervious subsoil, fair stability
rapid permeability in substratum. and compaction; very pervious sub-

stratum.

Not applicable; little or no High water table; moderately rapid Semipervious subsoil, good stability
runoff. permeability in subsoil; rapid and compaction; very pervious sub-

permeability in substratum. stratum.
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a liquid state. The plasticity index is the numeri- Engineering Interpretations

cal difference between liquid limit and plastic lim-
it. It indicates the range in moisture content Tables 8 and 9 give engineering interpretations
within which a soil material is in a plastic condi- for the soils of Milwaukee and Waukesha Counties. In
tion.' table 8 the soils are rated according to their suit-

ability as sources of topsoil and of sand and grav-
Estimated Engineering Properties el. Also given are soil limitations that affect use

of the soils as subgrade for roads, as supports for

In table 7 the soil series and map symbols for foundations of low buildings, as sites for residen-
each series are listed and estimates of properties tial development with public sewer and for onsite
significant in engineering are given. The estimates sewage disposal systems, and as sites for commercial
are for undisturbed soil. They are based on data and light industrial developments, roads and air-
shown in table 6, on test data from similar soils in ports, as well as ratings of the corrosion potential
,other counties, on comparison with similar soils for metal and concrete conduits. Table 9 gives soil
'that have been tested, and on study of the soils in features that affect agricultural drainage, irriga-
the field. Alluvial land, Clayey land, Loamy land, tion, terraces and diversions, and farm ponds.
Marsh, Rough broken land, Sandy and gravelly land, In these tables a rating of slight means that the
Sandy lake beaches, and Wet alluvial land are not soil has no limitations or has limitations for a
listed in the table. These land types are too vari- given use that are easily overcome. A rating of
able to be rated or are not suitable for engineering moderate means that the soil has limitations for' a ,
uses. ,

"
given use that can be overcome by average management

The dominant USDA texture, and the Unified and and careful design. A rating of severe means that
AASHO classifications, are shown in table 7 for each the soil has limitations for a given use that are
of the major soil horizons. Also shown are the es- difficult to overcome. A rating of very severe
timated percentages of material passing through the means that the soil has limitations that generally
various sieves. ' precludeits use for a givenpurpose.

Estimated depth to water table refers to the The ratings given the soils in table 8 as sources
highest level at which ,the ground water stands for a of topsoil and of sand and gravel are good, fair,
significant period of time. Ordinarily, free water poor, and unsuitable. Topsoil refers specifically
stands at this level in spring or during a prolonged to soil material that is used as topdressing for
wet period. The depth to water table is related to roadbanks, parks, gardens, and ,lawns. The ratings
the natural drainage of the soils, as follows: 0 to are based on the texture of the soil material and on
1 foot, poorly drained or very poorly drained; 1 , its content of organic matter. A soil that is medi-
foot to 3 feet, somewhat poorly drained; more than 3 um textured and is high in content of organic mat-
feet; 'moderately well drained'to excessively drained. ter, for example, has a suitability rating of good

The permeability of a soil horizon is the rate at as a source of topsoil. A soil that is coarse tex-

which water moves through the undisturbed soil mate- tured or very fine textured and is low in content of
rial when the soil is saturated. The estimates are organic matter, on the other hand, is given a rating
in inches per hour. Permeability is determined of poor or is regarded as unsuitable.
largely by examining the texture, structure, and In the column showing suitability as a source of
consistence of the soil. The permeability rate of sand and gravel, the ratings are based on the char-
the soil profile is generally determined'by the acteristics of the soii material to a depth of 5
least permeable layer in the soil. feet. No distinction is made between deposits that

Available water capacity refers to the amount of are mainly coarse grained and those that contain
water that can be stored, in the soil for the use of both coarse-grained material and an appreciable
plants. It is expressed in table 7 as inches of wa-amount of finer material. Onsite testing and labo-
ter per inch of soil. ' ratory analysis are needed to make these determina-

Reaction refers to the acidity or alkalinity of tions.
the soil, expressed in terms of pH. A pH of 7.0 is Ratings of the limitations that affect use as
neutral; 'values of less than 7.0 indicate acidity, subgrade material for roads are determined by the
'and values of more than 7.0 indic~te alkalinity. A characteristic~ that enable soils to support base
knowledge of the pH of soil material in each horizon courses, including curbs and gutters, in highway
can be used to indicate the need for lime and to de- construction and in construction of airports. In
termine the hazard of corrosion for metal conduits table 8 both subsoil and substratum are rated as to
and the risk of deterioration for cement tile. their limitations for road subgrade. The degree to

Shrink-swell potential i~ an indication of the which subgrade material is influenced by such things
volume changes that can be expected with changes in as surface drainage and depth of frost penetration
moisture content. It depends largely on the amount should be determined locally for each site. The

and type of clay and on the organic-matter content surface layer is not evaluated as to suitability for
of the soil. Soils in which il1ite clays are pre- use as subgrade material, because it generally has
dominant do not have so high a shrink-swell poten- severe limitations for this use.
tial as soils in which montmorillonite clays are The major properties that limit use of the soils
predominant. for residential developments are slope, drainage,
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soil texture, and depth to bedrock. Also considered capacity, shear strength, and shrink-swell poten-
in rating the soils is the ease or difficulty of es- tial, but other characteristics that affect the rat-
tablishing a cover of plants. Steep soils are more ings are compressibility, soil stability, suscepti-
susceptible to erosion and slippage than nearly lev- bility to liquefaction and piping, depth to bedrock,
el or gently sloping ones, and steep slopes make and depth to the water table.
public utilities and access roads more difficult to The properties that affect the performance of
install. Poor drainage, a high water table, runoff soils used for the location and construction of
from higher areas, and flooding contribute to flota- roads, including railroads and airports, are tex-
tion of sewage pipes and to the difficulty of in- ture, presence and thickness of organic material,
stalling and maintaining public utilities. They depth to bedrock, presence of stones and boulders,
also contribute to the difficulty of installing and depth to the water table, soil stability, bearing
maintaining access roads, and they are likely to capacity, susceptibility to frost heave, suitability
cause wetness in basements. Soil texture is the of the soils as a source of emb~nkment material,
main factor that determines droughtiness, shrink- need for cutting and filling, and hazard of flooding.
swell behavior, susceptibility to liquefaction, The corrosion potential of soils for underground
bearing capacity, and other factors important to metal pipes and concrete conduits is closely related
residential development. Bedrock is a major limita- to soil reaction, drainage, and electrical conduc-
tion where it is shallow enough that it interferes tivity of the soil solution. Most conduits, either
with excavation for public utilities or basements. metal or concrete, are laid in the lower part of the
Establishing a cover of plants is difficult on soils subsoil or in the substratum.

.
Generally, poor aera-

that have a texture.of sand or clay. tion, a high pH value, high electrical conductivity,
Limitations of the soils for disposing of sewage and a high content of moisture are characteristics

effluent through onsite disposal systems indicate of soils that are corrosive to metal cönduits. Soils
the capacity of the soil material to absorb and dis- that have a low pH value, however, are the most cor.-
pose of effluent without contaminating the surround- rosive to metal conduits.. Where the pH value is
ing areas. The properties that affect this use in- either low or high, corrosion is more rapid when the
clude soil permeability, the percolation rate, depth moisture content of the soil is high than when it is
to water table, drainage, the hazard of flooding, low. The ratings given for corrosion potential for
depth to bedrock, and slope. Soils that have moder- conduits are based on relative corrosiveness of the
ate or severe limitations require .onsite investiga- soils and are low, medium, and high.
tion and appropriate tests before their suitability Table 9 gives-soil features that affect selected
can be determined. Soils used for an onsite sewage farm uses.

.

disposal system should have moderate to rapid perme- Agricultural drainage is affected mainly by depth
ability and have a percolation rate of 60 minutes to the water table and by soil permeability. In some
per inch or faster. soils the substratum is unstable, and tile drains

A water table that rises to the level of the sub- are difficult to maintain in these soils.
surface tile lines forces sewage effluent upward to .

The most important features affecting the use of
the surface, thus creating an ill-smelling, unsani- soils for irrigation are available water capacity,
tary bog in the filter field. In most soils a layer the rate of water intake, natural drainage, and
of soil material 4 feet thick between the bottom of slope. Available water capacity is the total quan-
the trench or filter bed and a seasonal high water tity of water that will not drain away but can be
table or indurated rock provides adequate material taken up by roots to a depth of 5 feet or to bed-
for filtering and purifying effluent from a septic rock, whichever is less. The ratings are very high,
tank. Filter fields are generally difficult to lay more than 12 inches; high, 9 to 12 inches; medium,
out and construct where slopes are steeper than 10 6 to 9 inches; low, 3~6 inches; and very~
percent, and seepage beds are impractical in those less than 3 inches. The rate of water intake is an
places. Where slopes are very steep, the effluent evaluation of the combined effects of the initial
is likely to flow laterally and to seep out at the infiltration rate and the soil permeability.
surface. Also shown in table 9 are features of the soils

Estate-type lots more than I acre in size gener- that determine suitability for terraces and diver-
ally are large enough that a large filter field can sions. The main features are slope, soil depth, and

be installed to compensate for slow soil permeabil- soil stability. Depth must be adequate for the ex-
ity. Increasing the size of the filter field is of cavation of a shallow channel that will carry flow-
little value, however, in somewhat poorly drained ing water. Stability affects the ease or difficulty
and poorly drained soils. A lot of this size is of maintaining terraces and diversions.
large enough that it may contain better drained In addition, the table lists soil features that
soils that can be used as a location for the filter influence the construction of the reservoir area and
field. the embankment of farm ponds. Among the features

Commercial and light industrial developments or- that affect reservoir areas are soil permeability,
dinarily are areas in which the buildings are no depth to bedrock, depth and permeability of the sub-
more than three stories high. Only the substratum stratum, and depth to the water table. Affecting
is rated, for the buildings generally rest on this embankments are compaction characteristics, soil
part of the soil. Among the most important charac- stability, and perviousness of the material when com-
teristics that affect the ratings are soil bearing pacted. Perviousness refers to water permeability
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of the soil material and is expressed in feet per are for undisturbed soils. Those for embankments
day. The, features considered for reservoir areas are for soil material that has been disturbed.

FORMATION AND CLASSIFICATION OF SOILS

In this section the factors that have affected organic matter gave the surface layer a darker color
the formation of soils in Milwaukee and Waukesha than it originally had.
Counties are discussed. Then, the current system of During the time these changes were occurring in
soil classification is explained and the soils are the silty part of the soil, the loamy lower part,
placed in higher categories. The soil series in the composed mainly of ground dolomite, was also being
two counties and a profile representative of each subjected to chemical weathering. The upper part
series are described in the section "Descriptions of of this layer was gradually changed to a mixture of
the Soils." 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

Formation of Soils dark-brown color.

As a result of these soil-forming processes, the
Soil is produced by the interaction of soil- Theresa soils now have a silt loam surface layer,

forming processes on material deposited by geologic a silty clay loam upper subsoil, and a dark-brown
agencies. 'The characteristics of the soil at any clay loam lower subsoil. They are underlain at a
given point are determined by (1) the composition of depth of about 28 inches by unweathered calcareous
the parent material; (2) the relief, or lay of the glacial till that has changed but little since it
land; (3) the climate under which the soil material was deposited by the glacier. Processes that took
has accumulated and existed since accumulation; (4) place in the formation of Theresa soils were the
the plant and animal life on and in the soil; and accumulation of organic matter in the surface lay-
(5) the length of time the processes, of soil devel- er, removal of clay from the upper part of the soil,

opment have acted on the soil material. As a result addition of clay to the lower part of the profile,
of these soil-forming processes, soil material is and transformation of some material in place. In
transformed in place, is removed through chemical varying degrees all these processes are occurring
action or by water and wind, or is added by chemical in all soils of the survey area. In Milwaukee and
precipitation or by deposition and transfer of soil Waukesha Counties, the kinds of parent material and
components from one part of the soil profile to the relief, or topography, have, to a great extent,
another. determined the kinds of processes that have been

The results of these soil-forming processes can dominant in the formation of all the soils, and they
be readily seen in the Theresa soils. The parent have thus caused differences among the soils. Pro-
material of these soils was calcareous gravelly loam cesses that have contributed to the formation of
till and windblown silt. The silt probably was de- soils of the survey area are described in more de-
posited over the till after the glacial period. The tail in the following paragraphs.
gently sloping and sloping relief contributed to the
characteristics that make these soils well drained. PARENT MATERIAL. Most of the soils in Milwaukee
The temperate climate, and rainfall that was ade- and Waukesha Counties have formed wholly or in part
quate for the growth of plants, were conducive to from material laid down by glaciers of Wisconsin
dissolving minerals and moving them in solution age. Each time the glacial ice advanced, it changed
downward in the soil profile. In time, moisture and surface features that had been left by earlier gla-
organic acids started the soil-forming processes. cial ice. In the last major advance, known as the
Plants and animals contributed to the accumulation Late Wisconsin stage, ice covered all of the area
of organic matter and organic acids, and they mixed now in Milwaukee and Waukesha Counties, and it ob-
the soil to some extent. These processes were ac- literated most traces of earlier stages. As a re-
celerated as more and higher forms of organisms grew suIt, little is known of the earlier glacial stages.
in the soil and produced a greater volume of organic The glacial material left in this area after the
residue and acids. ice melted was derived mainly from the underlying

Free lime in the soil material gradually dis- bedrock (1). Part of this material, however, origi-
solved and was moved downward by percolating waters nated north of the survey area. It was moved here
into the lower part of the soil. As water continued by glaciers and was mixed with material derived from
to move downward through the soil, suspended ,parti- local bedrock. The resulting soil material ranges
cles of clay were also translocated. As a result, from a few inches to several hundred feet in thick-
the lower part of the silty layer and the upper part ness. Where this material is less than 40 inches
of the glacial till in the Theresa profile contain thick over limestone bedrock, Knowles and Ritchey
more clay than other parts of the profile. While soils have formed. These and other soils of the
clay was being moved downward in the soil, organic survey area have derived many of their characteris-

matter in various stages of decomposition was accu- tics from the glacial material and the landscape on
mulating on and near the surface. This decomposed which they occur.
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Shale and dolomite are the main kinds of bedrock Soils of the Kewaunee and Manawa series have formed
underlying the glacial material. Shale is the under- in this material.
lying bedrock in the northeastern corner of Milwau- During the postglacial period, many shallow lakes

kee County. Dolomite underlies the glacial debris in the area were favorable places for the growth of
in the rest of Milwaukee County and in most parts of aquatic plants. Organic soils of the Houghton,
Waukesha County east of the Kettle Moraine. 0010- Palms, and Adrian series have formed in the partly
mitic shale occurs in a narrow band that is roughly decomposed remains of these aquatic plants. In
parallel to the western edge of the Kettle Moraine. places deposits of these decomposed organic remains
Dolomitic bedrock lies west of the dolomitic shale. are 20 feet or more thick.

After the glacial ice melted, deposits of till,
outwash, and lacustrine material remained. Of these RELIEF AND DRAINAGE. The drainage of soils is
deposits, glacial till, consisting of poorly sorted, determined, to a great extent, by relief and by po-
crushed, and mixed material, is most common in the sition of the soils on the landscape. As an exam-
survey area. The till ranges from sandy loam that pIe, the Dodge, Lamartine, and Pella soils all
contains many pebbles and cobblestones to silty clay formed in a mantle of silt over calcareous, loamy
loam that contains fragments of shale and only a few glacial till. The Dodge soils generally occur at
pebbles. The sandy loam till west of the Kettle the higher elevations on the landscape, and they
Moraine contains more igneous material than the till typically are gently sloping and well drained. Lam-
east of that moraine, and it is the parent material artine soils, which in many places are on foot
of the Miami soils. Hochheim and Theresa soils have slopes, are nearly level or gently sloping, and they
formed in loam till east of the Kettle Moraine. receive some runoff from adjacent higher areas.
Kewaunee soils have formed in silty clay till, and Runoff from the Lamartine soils is slow, and those
Ozaukee and Morley soils have formed in silty clay soils are somewhat poorly drained. They contain
loam till in areas still farther east, in the east- grayish mottling, and this indicates that these
ern part of the survey area. soils are poorly aerated and are excessively moist.

In some places in the central part of Waukesha The Pella soils are in depressions or other low
County, the till is underlain by glacial outwash areas where the water table is near the surface
(pl. VI). This material is composed of stratified most of the time. Runoff from the Pella soils is
sand and well-rounded pebbles and cobblestones that very slow. Pella soils are poorly drained, and they
were deposited by moving water during a previous have gray and olive-gray colors in their profile,
glacial stage. The flowing water carried away the indicating that the reduction of iron has taken
finer particles and sorted the coarser material. place.
Fox, Casco, and Boyer soils have formed in this
glacial outwash. The outwash is a major source of CLIMATE AND PLANTS AND ANIMALS. Differences in
sand and gravel used for construction in the survey climate within the survey area are too small to have
area. caused any obvious differences in the soils. The

Saylesville, Martinton, Grays, and Montgomery area is within a climatic zone, however, where
soils have formed in lacustrine material deposited prairie vegetation and woodland vegetation are con-
by the very slowly moving or ponded waters of tem- stantly competing for dominance in the soil-plant
porary glacial lakes. This material consists of regime. Undisturbed soils in wooded areas in the
clay, silt, and very fine sand, generally deposited southeastern part of Wisconsin, including the sur-

in thin layers. vey area, generally have a thin surface layer that
The parent material in the area east of the Ket- is somewhat darker than typical for most soils in

tIe Moraine was influenced by several advances and wooded areas. This darker color can be the result
meltings of the Lake Michigan lobe of the ice sheet. of many factors. For example, maple, basswood, and

The first major melting of the glacial ice of the some other species of trees remove a large amount
Lake Michigan lobe left a long, narrow deposit of of calcium from the highly calcareous, loamy glacial
outwash extending southward from the town of Wales till. Leaf litter and organic matter from these
through North Prairie to a point east of Eagle. The trees have a high content of dark-colored calcium
Warsaw and Lorenzo soils have formed mainly in this humates, which are neutral to mildly alkaline in
material. Hochheim and Theresa soils have formed reaction. Oak and hickory trees assimilate less
in the highly calcareous, loamy glacial till that calcium, and leaf litter and organic matter from
made up the rest of the material left after the those trees are more acid and are lighter colored
first major melting of the glacial ice of the Lake than those from maple and basswood. As a result,
Michigan lobe. the soils in a forest consisting mainly of oak and

The second major melting of the ice sheet in the hickory trees have a lighter colored surface layer
area that is now Milwaukee and Waukesha Counties and are more leached than soils that have formed
left.a series of moraines consisting mainly of silty under a forest consisting mainly of maple and bass-
clay loam glacial till. Morley and Ozaukee soils wood.

have formed in this finer textured till. During the past 100 years, man has influenced
During the last major glacial advance, ice cov- the soils to a marked extent by disturbing and al-

ered the area east of the Milwaukee River. The tering the natural soil-forming processes. Man has
reddish-brown silty clay glacial material left after removed trees so that he could grow crops, and he
the melting of the ice is called Valders till. has added organic matter in an effort to maintain
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favorable soil structure, improve tilth, and in- Classification of Soils
crease the infiltration of water and the available
moisture capacity. Man has also added lime to cor- Soils are classified so that we can more easily
rect soil acidity and has applied fertilizer to in- remember their significant characteristics; assemble
crease the supply of plant nutrients. He has grown knowledge about them; see their relationships to one
alfalfa, which with its long taproot transfers cal- another and to the whole environment; and develop
cium from the calcareous glacial till or outwash to principles that help us understand their behavior
the surface, and he has planted grasses, such as and response to manipulation. First through classi-
Kentucky bluegrass and bromegrass, which through fication, and then through the use of soil maps, we
their fine, fibrous root systems have added organic can apply our knowledge of soils .to specific fields
matter to. the upper part of the soil. and other tracts of land.

The lime that man has added has not only neutral- The current system of classification defines
ized soi 1 acidity, but it also has created a more classes in terms of observable or measurable prop-
favorable environment for soil bacteria. The in- erties of soils (4, 6). The properties chosen are
creased bacterial action, in turn, has hastened the primarily those that-permit grouping soils that are
decomposition of organic matter that darkens the. similar in genesis. Genesis, or mode of soil
cultivated part of many soils. In a relatively origin, does not appear in the definitions of the
short time, man'.s activities are 'changing typical classes; it lies behind the classes. The classifi-
forest soils to those that resemble prairie soils. cation is designed to accommodate all soils. It
Results of these activities can be seen by comparing employs a unique nomenclature that is both conno-
an undisturbed soil in a.woodlot with a cultivated tative and distinctive.
soi.l just a few feet distant. In other places In table 10 the soil series of Milwaukee and
planting of trees on cultivated prairie soils, or Waukesha Counties are placed in some categories of
allowing trees to reproduce naturally on those the current system. Placement of some soil series
soils, is changing soils that were formerly prairie in this system may change as more precise informa-
soils to ones that now have some characteristics of tion becomes available.
forest soils. In these soils the characteristics The classification has six categories. Beginning
of forest soils are less obvious than where the with the most inclusive, the categories are the
soi Is have formed under forest, because nature works order, suborder, great group, subgroup, fami ly', and
much more. slowly than man. series. This system of classification was adopted

for general use by the National Cooperative Soil
TIME. The factor of time has had some effect on Survey, effective January 1, 1965. Classes of the

differences among the soils of the survey area. current system are briefly defined in the following
Soilsof the alluvialplains,for example,do not paragraphs. .

have distinct horizons, because the soil material
has not been in place long enough for the soil- ORDERS. Ten soil orders are recognized. They
forming processes to have exhibited their full ef- are Entisols, Vertisols, Inceptisols, Aridisols,
fects. . Soils that formed in older glacial till and Mollisols, Spodosols, Alfisols, Ultisols, Oxisols,
in water-sorted material,. on the other hand, have and Histosols. The properties used to differentiate
well-defined horizons as the result of processes these soil orders are those that tend to give broad
that have been active for thousands of years. In climatic groupings of soils. Two exceptions, the
some soils, such as the Juneau and Wallkill, new Entisols and Histosols, occur in many different
material is added to the surface from time to time, kinds of climate. The five orders In Milwaukee and
and this material covers an older soil. It has not Waukesha Counties are Entisols, Inceptisols, Molli-
been in place long enough for distinct horizons to sols, Alfisols, and Histosols. These are shown in
have formed. table 10.

TABLE 10.--CLASSIFICATION OF SOILS

--,-

Series Family Subgroup Order

Adrian Sandy or sandy-skeletal, euic, mesic Terric Medisaprists Histosols.
Ashkum Fine, mixed, noncalcareous, mesic Typic Haplaquolls Mollisols.
Aztalan Fine-loamy, mixed, mesic Aquic Argiudolls Mollisols.
Blount Fine, illitic, mesic Aeric Ochraqualfs Alfisols.
Boyer Coarse-loamy, mixed, mesic Typic Hapludalfs Alfisols.
Brookston~ Fine-loamy, mixed, mesic Typic Argiaquolls Mollisols.
Casco Fine-loamy over sandy or sandy-skeletal, Typic Hapludalfs Alfisols.

mixed, mesic.
Chelsea ~- Mixed, mesic Alfic Udipsamments Entisols.

-168



TABLE lO.--CLASSIFICATION OF SOILS--Continued

Series Family Subgroup Order

Colwood Fine-loamy, mixed, noncalcareous, mesic Typic Haplaquolls Mollisols.
Dodge Fine-silty, mixed, mesic Typic Hapludalfs Alfisols.'
Drummer Fine-silty, mixed, noncalcareous, mesic Typic Haplaquolls Mollisols.
Elliott Fine, illitic, mesic Aquic Argiudolls Mollisols.
Fabius Fine-loamy, over sandy-skeletal, mixed, Aquic Argiudolls Mollisols.

mesic.
Fox Fine-loamy over sandy or sandy-skeletal, Typic Hapludalfs Alfisols.

mixed, mesic.

Gilford Coarse-loamy, mixed, noncalcareous, mesic-- Typic Haplaquolls Mollisols.
Granby Sandy, mixed, noncalcareous, mesic Typic Haplaquolls Mollisols.
Grays ~ Fine-silty, mixed, mesic Mollic Hapludalfs Alfisols.
Griswold Fine-loamy, mixed, mesic Typic Argiudolls Mollisols.
Griswold, mottled Fine-loamy, mixed, mesic Aquic Argiudolls Mollisols.

subsoil variant.
Hebron Fine-loamy, mixed, mesic---~ Typic Hapludalfs Alfisols.
Hochheim Fine-loamy, mixeq, mesic Typic Argiudolls Mollisols.
Houghton Euic, mesic Typic Medisaprists Histosols.
Juneau Coarse-silty, mixed, nonacid, mesic Typic Udifluvents Entisols.
Kane Fine-loamy over sandy or sandy-skeletal, Aquic Argiudolls ~- Mollisols.

mixed, mesic.

Kendall Fine-silty, mixed, mesic Aeric Ochraqualfs Alfisols.
Kewaunee Fine, mixed, mesic Typic Hapludalfs Alfisols.
Knowles Fine-silty, mixed, mesic Typic Hapludalfs Alfisols.
Lamartine Fine-silty, mixed, mesic Aquollic Hapludalfs-~ Alfisols.
Lawson Fine-silty, mixed, mesic Cumulic Hapludolls Mollisols.
Lorenzo Fine-loamy over sandy or sandy-skeletal, ' Typic Argiudolls Mollisols.

mixed, mesic.
Manawa Fine, mixed, mesic Aquollic Hapludalfs Alfisols.
Markham Fine, illitic, mesic Mollic Hapludalfs Alfisols.
Martinton Fine, illitic, mesic Aquic Argiudolls Mollisols.
Matherton Fine-loamy ov~r sanoy or sandy-skeletal, Udollic Ochraqualfs Alfisols.

mixed, mesic.

Mayville Fipe-silty, mi~ed, mesic Typic Hapludalfs Alfisols.
Mequon Fine, mixed, mesic ~- Udollic Ochraqualfs AÌfisols.
Miami Fine~loamy, mixed, mesic ~ Typic Hapludalfs Alfisols.
Montgomery Fine, mixed, noncalcareous, mesic 'Typic Haplaquolls--' Mollisols;
Morley Fine, illitic, mesic Typic Hapludalfs Alfisols.
Mundelein Fine-silty, mixed, mesic Aquic Argiudolls Mollisols.
Muskego Coprogenous, ellie,mesic Limnic Medisaprists Histosols.
Mussey Fine-loamy over sandy or sandy-skeletal, Typic Argiaquolls Mollisols.

mixed, mesic. ,

'

Navann Fine-loamy, ,mixed, mesic Typic Argiaquolls Mollisols.
Ogden Clayey, ellie, mesic Terric Mèdisaprists Histosols.
Oshtemo Coarse-loamy, mixed, mesic ~- Typic Hapludalfs--~ Alfisols.
Ozaukee ~ Fine, mixed, mesic--7 Typic Hapludálfs ~ Alfisols.
Palms Loamy, ellie,mesie

':'- Terrie Medisaprists Histosols.'
Pella Fine-silty, mixed, noncalcareous, mesic Typic Haplaquolls Mollisols.
Pella, moderately Fine-silty, mixed, noncalcareous, mesic Typic Haplaquolls Mollisols.

shallow variant.

Pistakee Coarse-silty, mixed, nonacid, mesic Aquic Udifluvents Entisols.
Ritchey Loamy, mixed, mesic Lithic Hapludalfs ~-- Alfisols.
Ritchey, mottled Loamy, mixed, mesic ~ Aquic Hapludalfs Alfisols.

subsoil variant.
Rodman- ---- ------,--- Sandy-skeletal, mixed, mesic- -- n ----- - -- --Typic Hapludoll s -~ ------ -- Moll isols.
Rollin,deep Marly,ellie,mesic

' LimnicMedisaprists~ Histosols.
Rollin, shallow Marly, euic,.mesic~ Limnic Medisaprists Histosols.
St~ Charles Fine-silty, mixed, mesic 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 Typic Hapludalfs Alfisols.
Sebewa Fine-loamy over sandy or sandy-skeletal, Typic Argiaquolls Mollisols,

mixed, mesic.
Theresa Fine-loamy, mixed, mesic Typic Hapludalfs Alfisols,
Virgil Fine-silty, mixed, mesic 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 Aquollic Hapludalfs Alfisols.

Entisols are recent mineral soils that have been chemical composition (mainly the bases calcium,
only slightly modified from the geologic material magnesium, sodium, and potassium), or the dark-red
in which they have formed. They are without genetic or dark-brown colors associated with soils formed
horizons or have only the beginnings of such hori- in material weathered from basic rocks.
zons. Names of the great groups have three or four

Inceptisols are mineral soils in which horizons syllables, They are made by adding a prefix to the
have started to develop, but these soils do not con- name of the suborder. An example is Argiaquoll,
tain an accumulation of illuvial clay. They have a Argi meaning argillic horizon; aqu for wet; and 011
light-colored surface layer, from Mollisol, The great group is not shown sepa-

Mollisols are mineral soils that have a dark- rately in table 10, because it is the last word in
colored surface layer, 10 inches or more thick, and the name of the subgroup.
a base saturation of more than 50 percent. ,," ,

Alfisols are mineral soils that have horizons of
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ertles of another great group, suborder, or order,WI wa er a some season 0 e year un ess ey

"h b t " f '

,

11 d " d Th d H ' t l and these are called lntergrades. Also, subgroups
ave een ar 1 lcla y ralne. e or er IS oso s

" "'

,

h t b 1 t 1 d f " d
may be establIshed for solIs havIng propertIes that

as no een comp e eye lne .
""Intergrade outsIde the range of any other great

SUBORDERS E h d ' d" 'd d ' t
group, subgroup, or order, The names of subgroups. ac or er IS 1VI e In 0 groups , , ,

( b d ) th t b d tl
"

I h t
are formed by placIng one or more adjectIves before

su or ers a are ase mos yon SOl c arac er- , ,
, , ,the name of the great group, An example IS TypIC
lStlCS that seem to produce classes havIng the

A " 11 (
' 1 A ' 11),

' I ' f h d " f th "

rglaquo a typlca rglaquo .
greatest .Slml arlty rom t e stan poInt 0 elr
genesis. Suborders narrow the broad climatic range

FAMILIES F "I" d 'h" b
of soils that are in the order. , '

"
amI les are ~eparate wlt"ln a su -

S ' I h t " t ' d t t b d
group, prImarIly on the basIs of propertIes that are

01 c arac erlS lCS use 0 separa e su or ers ,

"
" 1 fl t " th th b f

Important to the growth of plants or to the behavIormaIn y re ec el er e presence or a sence 0
" "' "

,

t 1
" "

1 d ' ff d d th h of solIs used for engIneerIng. The maIn propertIes
wa er ogglng or SOlI erences pro uce roug"

" '"th ff t f I ' t t t " Th f
consIdered are texture, mIneralogy, reactIon, sOlI

e e ec s 0 c lma e or vege a lon, e names 0
"

".
,

b d h t 11 bl th 1 t f h " h "
temperature, permeabll1ty, thIckness of horIzons,

su or ers ave wo sy a es, e as 0 w lC In-, , ,
"d ' t th d A 1 " A 11 A and consIstence, The names of famIlIes consIst of

lca es e or er. n examp e IS quo, qu mean- . ..
ing associated with wetness and 011 from Mollisol. a serIes of adJec~lve~ that precede the name of a

" subgroup, The adjectIves used are the class names

GREATGROUPS S"l b d t d
. t for soil texture,mineralogy,and so on (see table. 01 ~u or er~ are"sep~ra e l~ 0 10), An exam Ie is the fine-loam mixed mesic

great groups on the basIs of unIformIty In the kInds
f

.
1 f T

~
A

"
11

y, ,

d f ' ' lh ' d h f
amI yo yplC rglaquo s,

an sequence 0 major SOl orlzons an ot er ea-
tures, The horizons used as a basis for distinguish- SERIES. The seriesconsistsof a groupof soils
ing between great groups are those in which (1) clay, that formed from a particular kind of .parentmateri-
iron,or humus have accumulated; (2) a pan has al and that have genetic horizons that, except for
formed that interferes with growth of roots, move- texture of the surface layer, are similar in differ-
ment of water, or both; or (3) a thick, dark-colored entiating characteristics and in arrangement in the
surfacehorizonhas formed. The other features profile. Among thesecharacteristicsare color,
commonly used are the self-mulching properties of structure, reaction, consistence, and mineralogical
clay, temperature of the soil, major differences in and chemical composition.
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ADDITIONAL FACTS ABOUT MILWAUKEE AND WAUKESHA COUNTIES

This section gives facts about the history of Approximately 38 percent of the total income'
Milwaukee and Waukesha Counties. It also briefly derived from the sale of farm products in the two
describes trends in farming and industrial develop- counties in 1964 was derived from the sale of dairy

ment, and it discusses the climate of these two products. Another 22 percent was derived from the

counties. Agricultural statistics used are from sale of livestock and livestock products other than

records of the U.S. Bureau of the Census and from dairy products, and about 21 percent was derived

information supplied by the Wisconsin and Livestock from the sale of forest products and horticultural
Reporting Service (8). 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.

History of Milwaukee and Waukesha Counties Crops are well diversifieè at the present time,
but wheat was the main crop from the time farming

Milwaukee County was established in 1834 when first started in this area to about 1880 (8).
Wisconsin was still a territory. At that time the Much of the wheat was shipped to Milwaukee-for proc-
county was much larger than it is today. Later, essing and shipment to other areas. Some of the
its size was greatly reduced when a large acreage locally grown wheat was ground into flour by the
was taken to form other counties. Still later, in numerous mills that had been built along streams in
1846, its size was again reduced. At that time the Waukesha County. The one-crop system of farming
present boundaries of Milwaukee County were estab- soon depleted the soils. Then, reduced yields,

lished through the formation of Waukesha County. damage from insects, and declining prices decreased
The Public Land Survey of the area was completed the popularity of wheat as the major crop.

in 1830, and most of the choice lands and locations The malting industry began to develop in Milwau-
were claimed by 1840. These first claims were made kee about 1880, and this new industry stimulated
shortly after the Black Hawk War by persons from the growing of barley. A total of 32,880 acres of
the northeastern part of the United States. barley was grown in Waukesha County in 1890. After

When the first census was taken in 1850, a total that year, the popularity of this crop declined and
of 31,077 persons resided in Milwaukee County and farmers began to raise dairy cattle as a major
more than 1,900 persons resided in Waukesha County. farm enterprise. The growingof oats,corn,and
Between 1850 and 1860, the population of Milwaukee hay increased as more feed was required to feed

County more than doubled and the population of the dairy cattle. Dairying is still the major
Waukesha County increased by 25 percent. The popu- farm enterprise in Waukesha County, but its
lation of Milwaukee County increased slowly between importance has decreased. In 1943 there were 45,200
1860 and 1870, but it increased rapidly after that. dairy cattle in Waukesha County, but this number had
The increase in population of Waukesha County was decreased to 21,698 by 1964.
much slower until well into the 1900's. Then, Trends in farming cannot be separated from the
during the period between 1930 and 1960, the popu- economic, industrial, and urban growth that was
lation of Waukesha County tripled. In 1965 Waukesha taking place in the two counties simultaneously.
County had a population of 158,249 and Milwaukee During the late 1800's, Milwaukee was fast develop-
County had a population of more than 1 million. ing as a major city and port. Most of the industri-

Because of the rapid increase in population and al development of the two counties has always been
the rapid encroachment of housing and industrial centered in that city, which has become one of the
developments in areas formerly used for farms, more most important Great Lakes ports. Much of this
than 40,000 acres in 920 farms was converted to development can be credited to the many skilled
urban use in Milwaukee County between the late artisans, mechanics, and metalworkers who arrived
1940's and 1959. The change in land use was even from Europe late in the 1800's and settled in this
more pronounced in Waukesha County, for during the area. These people used their skills to establish
same period a total of more than 76,000 acres in shops and industrial plants that have since devel-

1,084 farms was converted to urban use. As a result oped into large enterprises. Important industries
of these rapid changes in land use, all of the land in Milwaukee at the present time are milling,
in Milwaukee County and most of the land in the brewing, meatpacking, the processing of grain, the
four eastern townships of Waukesha County is now processing of leather and other animal products,
within the corporate limits of a village or city. and metalworking.

In 1964 landin farmsin Milwaukeeand Waukesha Cl' t f M ' l k d W k h C
,51, . Ima e 0 I wau ee an au es a ountles-

CountIes occupIed a total of 225,785 acres. Of this
total acreage, 132,644 acres was cropland harvested; Milwaukee and Waukesha Counties have a continen-
15,335 acres was cropland used only for pasture; tal climate that is modified somewhat by Lake
35,179 acres was idle cropland and cropland not
harvested and not pastured; 11,101 acres was pas- 51
tured;an~ 24,006acreswas,wooded. The restof -ByHANSE. ROSENDAL, Stateclimatologist,
the l~n~ In farms was occupIed by house lots, roads, Weather Bureau, Environmental Science Services Ad-
and SImIlar uses. ministration, U.S. Department of Commerce.
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Michigan. The effects of the lake are most pro- 1 year out of 5, the temperature is 1000 or higher
nounced in spring and early in summer, when the on 1 or more days, and in 1 year out of 5, it is
prevailing northeasterly winds are off the lake. 200 below zero or lower on 1 'ormore days.
The effects are least in winter, when the prevailing In Waukesha County the average date of the last
winds are westerly. The modifying influence of temperature of 320 or lower in spring is May 8,
Lake Michigan is greatest near the lake, where the and the average date of the first temperature of
temperature is cooler in summer and warmer in winter 320 or lower in fall is October 8. In Milwaukee
than it is away from the lake. The length of days County, for the first 2 or 3 miles inland from
varies greatly from season to season, ranging from Lake Michigan, the last freezing temperature in
15 hours and 21 minutes late in June to only 9 hours spring takes place about 2 weeks earlier than May
and 10 minutes late in December. Four distinct 8, and the first freezing temperature in fall takes
seasons give a wide variety of weather throughout place about 2 weeks later than October 8. The
the year. length of the average growing season in the western

Winters in these two counties are long, cold, part of Waukesha County is about 153 days, and the
and snowy. Streams and small lakes generally are length of the average growing season near Lake
frozen from late in November to early in April. A Michigan in Milwaukee County is about 180 days.
change in weather can be expected every 2 or 3 days The growing season is the number of days between
from late in fall through midspring. Spring is the last temperature of 320 or lower in spring and
slow in coming, and it consists of alternate warm the first temperature of 320 or lower in fall.
and cold periods. As spring advances, precipitation Annual precipitation normally is adequate for
changes from snow to rain. The frequency of pre- the crops grown. The supply of moisture is low in
cipitation is reduced, but the intensity of precip- July and August, but a severe drought that damages
itation is increased. The summers are warm, and all crops is rare. About 55 percent of the annual
they normally include several short periods in which rainfall comes in the months of May through Septem-
the weather is hot and humid. Cool periods are ber, when the main crops are grown. About 1 inch
likely to occur any ~onth of the summer. Dew forms of rain is needed each week in summer for good
on most summer mornings, and often it is heavy. growth of crops, but the probability of receiving
In nearly every fall, there are one or more periods this amount of rain during each week of the growing
of Indian summer, when the days are abnormally season is small. The probability of a dry week,
warm, the sky is cloudless but hazy, and the nights when only a trace of precipitation or no precipita-
are cool. In fall the temperature at night gener- tion is received is greatest late in August.
ally is somewhat warmer near the lake than it is The occurrence of dry days, or days having less
farther inland. The change from fall to winter is than 0.1 inch of rain, is important. In making
often abrupt. Table 11 gives climatic data repre- field-cured hay of top quality, for example, 3 or
sentative of Milwaukee and Waukesha Counties. The more consecutive dry days are needed. The probabil-
data were compiled from records of the U.S. Weather ity of having 3 such days in a row is about 50 per-
Bureau in the city of Waukesha.. cent in June and is 55 percent in July and August.

Also listed in table 11 are the average number The average annual snowfall is about 42 inches,
of degree days, based on 650, for each month of but the amount of snow that falls in a year ranges
the year. Degree days computed on this base are from less than 15 inches to more than 100 inches.
useful in determining fuel needs for homes and The average date of the first snowfall of 1 inch
other buildings. A degree day is counted for every or more is December 1.
degree the average daily temperature is below the Freezing of the ground usually begins late in
.temperature base of 650. For example, a day in November and lasts until early in April. If snow-
which the average daily temperature is 550 has a fall of 10 inches or more occurs before the ground
value of 10 degree days. The base of 650 is used has frozen deeply, and if this cover remains
because it is generally the lowest average daily throughout the winter, frost penetrates to a depth
temperature at which no heat is required in homes of only a few inches regardless of how low the
or other buildings. temperature drops. In years when the ground freezes

Temperatures in the two counties vary greatly before the first snowfall, however, and when tem-
from season to season and commonly from day to day. peratures are low and the snow cover is light and
In spring and early in summer, a sudden shift of does not remain on the ground, the soil is likely to
wind from a westerly to an easterly direction can freeze to a depth of 36 inches or more.
result in a drop in temperature of 100 to 150 in Thunderstorms occur on an average of 37 days
areas near Lake Michigan. Temperatures in winter each year, but the number of days they occur ranges
are affected less by the lake than temperatures in from 20 to 55. These storms occur most frequently
summer because the cold air sweeps across land in- in June, July, and August. Most of the .severe
stead of water. The average number of days in a thunderstorms occur in July between the hours of
year when the temperature reaches 900 or higher is 2 p.m. and 7 p.m.
10 near the lake and 15 farther from the lake, but Only about two hailstorms generally occur each
the number ranges from 1 to 30. The average number year, and as a rule, they affect only small areas.
of days when the temperature is zero or lower is 15, Most hailstorms occur late in the afternoon in mid
but the number ranges from 5 to more than 30. In spring, but some occur at other times. Those late
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TABLE 11.--TEMPERATUREANDPRECIPITATION IN WAUKESHACOUNTY

[Station is at an elevation of 860 feet. Data based on a 30-year record in the period 1930-59]

Temperature Average days temperature is-- Precipitation Aver-
age

M
. f

.. f
days

ax~mum 0 -- M~n~mum 0 -- Average pre-
degree cip-

days ita-
Month 0 (Base Average.

Average Average Average 900 P. 320 P. 32 P. 00 P. 650 P.) Average snow- t~on

daily daily and and and and fall or
~s

maximum minimum above below below below sleet ?l
h
O

~nc
or

more

op. op. op. Number Number Number Number Number Inches Inches Number

January 29.0 12.3 20.7 0 18 30 7 1,370 1.70 11.8 4

Pebruary 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

Apri1 56.0 34.7 45.4 0 (!!) 14 (!!) 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 (!!) 0 50 3.72 0 7

Ju1y 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 (~) 5

October 62.3 40.2 51.3 0 0 6 0 430 2.09 (~) 4

November 44.8 27.9 36.4 0 5 21 (!!) 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

1/ . 2/
-Less than one-half day -Trace, an amount too small to measure.

"
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in the afternoon in mid-July are likely to be the received. In contrast, between 50 and 60 percent
most damaging. of the total possible sunshine is received during

Winds are northwesterly from November through March, April, May, and October; more than 60 per-
March, northeasterly from April through June, and cent is received during June through September; and
southwesterly from July through October. March, more than 70 percent is received in July.
April, and November are normally the most windy Relative humidity varies from hour to hour, from
months. In those months the average velocity of the day to day, and from season to season. Generally,
wind is 14 miles per hour. June and July are the it is highest near daybreak and lowest in early
least windy. The average velocity of the wind in afternoon and midafternoon.
those months is about 10 miles per hour. The estimated annual evaporation from the sur-

The average amount of possible sunshine received face of a lake or from other free water surfaces
is about 55 percent. November and February are the is about 29 inches. Approximately 80 percent of
cloudiest months. During those months only 40 per- this evaporation takes place during the months of
cent of the total possible sunshine is generally May through October.
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GLOSSARY

Acidity. See Reaction. Soft.--When dry, breaks into powder or individ-
Alluvium. Soil or rock material, such as gravel, ual grains under very slight pressure.

sand, silt, or clay, deposited by a stream. Contour stripcropping. Growing crops in strips that
Available moisture capacity. The difference between follow the contour or that are parallel to

the amount of water in a soil at field capac- terraces or diversions; strips of grass or
ity and the amount in the same soil at the close-growing crops are alternated with strips
permanent wilting point of plants. Commonly of clean-tilled crops or summer fallow.
expressed as inches of water per inch depth Diversion. A broad-bottomed ditch that serves to
of soil. divert runoff water so that it will flow

Blinding. The practice of placing permeable materi- around the slope to a safe outlet.
aI, such as sawdust, woodchips, or coarse Dolomite. A calcium-magnesium carbonate mineral.
aggregate, around newly installed drainage Limestone that contains magnesium carbonate
tile to filter out sand, silt, and clay but is commonly called dolomitic limestone.
allow water to enter the tile freely. Drainage, natural. Refers to the conditions that

Bottom land. Nearly level land on the bottom of a existed during the development of the soil,
valley that has a stream flowing through it. as opposed to altered drainage, which is com-
Subject to flooding and often referred to as monly the result of artificial drainage or
a flood plain. irrigation but may be caused by the sudden

Calcareous soil. A soil that contains enough cal- deepening of channels or the blocking of
cium carbonate (often with magnesium carbon- drainage outlets. Seven different classes
ate) to effervesce (fizz) when treated with of natural drainage are recognized.
cold, dilute hydrochloric acid.

"

.

Cl A
.1 t th ' 1 'I t'

Excess1vely dra1ned s011s commonly are very
ay. s a S01 separa e, e m1nera S01 par 1- ,

1 1 th 0 002 'II ' t
.

d' t
porous and rap1dly permeable, and they

c es ess an. m1 1me er 1n 1ame er. .,.,
"

have low avallable m01sture capaC1 ty.
As a s011 textural class, s011 mater1al that S h t

' 1 d
.

d '1 1
' 40 t 1 1 th 45

omewa exceSS1ve y ra1ne S01 s are a so
1S percen or more cay, ess an per- ,

t d d 1 th 40 t 'It
very permeable and are free from mott11ng

~en san,' an :ss an percen S1 . throughout their profile.
Colluv1um. S011 mater1al, rock fragments, or both,

moved by creep, slide, or local wash and de- Well-drained soils are nearly free from mottling
posited at the base of steep slopes. and commonly have a texture intermediate

Concretions. Grains, pellets, or nodules of vari- between that of coarse-textured soils
ous sizes, shapes, and colors consisting of and fine-textured soils.
concentrations of compounds, or of soil grains Moderately well drained soils commonly have a
cemented together. The composition of some slowly permeable layer in or immediately
concretions is unlike that of the surrounding beneath the solum. They have uniform
soil. Calcium carbonate and iron oxide are color in the A and upper B horizons and
examples of material commonly found in con- have mottling in the lower B and the C
cretions. horizons.

Consistence, soil. The feel of the soil and the Somewhat poorly drained soils are wet for sig-
ease with which a lump can be crushed by the nificant periods but not all the time;
fingers. Terms commonly used to describe the water table is within 12 to 24 inches
consistence are-- of the surface for part of the year; and

Loose.--Noncoherent;will not hold together in in some of these soils mottles are below
a mass. a depth of 6 to 16 inches in the lower

Friable.--When moist, crushes easily under gentle part of the A horizon and in the Band
pressure between thumb and forefinger and C horizons.
can be pressed together into a lump. Poorly drained soils are wet for long periods

Firm.--When moist, crushes under moderate pres- and are light gray and generally are mot-
sure between thumb and forefinger, but tIed from the surface downward, although
resistance is distinctly noticeable. mottling may be absent or nearly so in

Plastic.--When wet, readily deformed by moder- some soils.
ate pressure but can be pressed into a Very poorly drained soils are wet nearly all the
lump; wi11 form a "wire" when rolled time. They have a dark-gray or black sur-
between thumb and forefinger. face layer and are gray or light gray, with

Sticky.--When wet, adheres to other material, or without mottling, in the deeper parts
and tends to stretch somewhat and pull of the profile.
apart, rather than to pull free from Erosion. The wearing away of the land surface by
other material. wind, moving water, or ice and by such pro-

Hard.--When dry, moderately resistant to pres- cesses as landslides and creep.
sure; can be broken with difficulty be- Horizon, soil. A layer of soil, approximately par-
tween thumb and forefinger. allel to the surface, that has distinct
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characteristics produced by soil-forming lack of drainage. Descriptive terms are
~srocesses These are the major horizons: follows: Abundance--few, common, or many,P .

size--fine medium,or coarse;and contrast--a horizon.--The layer of organic matter on the
faint,-ars~inct, or pro~.surface of a mineral soil. This layer

Muck. An organic soil consisting of fairly wellconsists of decaying plant residue.
decomposed organic material that is relativelyA horizon.--The mineral horizon at th~ surf~ce
high in mineral content, finely divided, andor just below an a horizon. ThlS horlzon
dark colored.is the one in which living organisms,are

Neutral, soil. See Reaction, soil.most active, and it is therefore marked by
Peat. Unconsolidated soil material, lqrgely unde-the accumulation of humus. The horizon

composed organic matter, that has accumulatedmay have lost one or more soluble salts,
where there has been excess moisture.clay, and sesquioxides.

, Ped. An individualnaturalsoil aggregate,such as
B horizon.--The mineral horizon below an A horl-

a crumb, prism, or a block, in contrast .tozon. The B horizon is in part a layer of
a clod.change from the overlying A to the under-

Permeability. The quality of a soil horizon thatlying C horizon. The B horizon also has
enables water or air to move through the soildistinctive characteristics caused by ac-
material. Terms used to describe permeabil-cumulation of clay, sesquioxides~ hum~s,
ity and permeability rates, given in inches ofor some combination of these; prlsmatlc
water movement per hour, follow. These re-or blocky structure; redder or stronger
flect hydraulic conductivity commonly used incolors; or some combination of these c~ar-
soil survey testing procedure. Very slowacteristics. The combined A and B hOrlZ?nS
(less than 0.063 inch per hour); slow (0.063are usually called the solum, or true solI.
to 0.2 inch per hour); moderately slow (0.2 toIf a soil lacks a B horizon, the A horizon
0.63 inch per hour); moderate (0.63 inch toalone is the solum.
2.0 inches per hour); moderately rapid (2.0 toC horizon.--The weathered rock material i~edi-
6.3 inches per hour); rapid (6.3 to 20.0 inch-ately beneath the solum. This lay~r, c?m-
es per hour); very rapid (greater than 20.0monly called the soil parent mat~nal, lS
inches per hour). .

presumed to be like that from w~lch the
Profile, soil. A vertical section of a soil throughoverlying horizons were formed ln most

all its horizons and.extending into the parentsoils.
material. See also Horizon, soil.R layer.--Consolidated rock b~neath the ~oil.

Reaction. The degree of acidity or alkalinity ofThe rock usually underlles a C horlzon
soil expressed in pH values or in words asbut may be immediately beneath an A or B
follows:horizon.',

E!::!.Roman numerals are prefixed to the master horl-
zon or layer designa~ion~ (0, ~, ~,.C, R)

Extremely acid~--~ Below 4.5to indicate lithologlC dlscontlnultles
Very strongly acid u 4.5 to 5.0

either within or below the,sol~m. The
Strongly acid 5.l to 5.5first, or uppermost, materlal l~ not num- Medium acid S.6 to 6.0bered, for the Roman numeral I,lS under-.
Slightly acid 6.l to 6.5stood; the second, or contrastlng, materl-
Neutral 6.6 to 7.3al is numbered II; and others are numbered
Mildly alkaline 7.4 to 7.8

III IV and so on consecutively down-
Moderately alkaline 7.9 to 8.4

wa~d. Thus for ex~mple, a sequence from Strongly alkaline 8.5 to 9.0
the surface downward might be A2, Bl, IIB2, Very strongly alkaline 9.l and.higher
IIB3, IICl, IIC2.

b 1 d ' thO

' I ur Relief The elevations and inequalities of the landF llowing are the sym 0 s use ln lS SOl S -.
.

0

e with those letters that designate the surface, considered collectlvely.
,

v y
h

.
Sand. Individual fragments of rocks and mlneralsmaster orlzons:

"" I
,1 ' thathave dlametersranglngfrom 0.05mll 1-g--st

l
rong

l
g eYlng.

meter (0.002 inch) to'2.0 millime
,

ters (0.079p--p ow ayer.
'. .

f
.
11

.
1 1 inch). Most sand gralns conslst 0 quartz,t--l UVla c ay. , . .but they may be' of any mlneral composltlon.Humus., The well-decomposed, more or. less stab~e,

The term "sand" also is applied to a soildark-colored part of the.organlc matter ln
that contains 85 percent or more of sand andmineral soils.

'"

not.more than 10 percent of clay.Massive. Large uni~orm,masses.of cohes~ve solI, ln
Silt. Individual mineral particles in a soil thatsome places w~th lil-defl~ed ~nd lrregular

range in diameter from the upper limit ofbreak~ge, a~ ln some of the flne-textured
clay (0.002 millimeter) to the lower limitalluVlal solIs; structur~less:
of very fine sand (0.05 millimeter). SoilMottled. Irregu~arly marked wl~h dlfferen~ co~ors
of the silt textural..class is 80 percent orthat vary ln number and Slze. Mott17ng ln

d more silt and less than 12 percent clay.soils generally indicates poor aeratlon an
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Soil. A natural, three-dimensional body on the profile that is between the plow layer and the
earth's surface that supports plants and that unweathered layers below.
has properties resulting from the integrated Substratum. Any layer beneath the solum, either
effect of climate and living matter acting conforming (C or R) or unconforming.
upon parent material as conditioned by relief Surface soil. The soil ordinarily moved in tillage,
over periods of time. or its equivalent in uncultivated soil.

Solum, soil. The upper part of a soil profile, Terrace, stream. An area that is fairly level and
above the parent material, in which the pro- formerly was the flood plain of a stream but
cesses of soil formation are active. The solum now lies above the present flood plain; the
in mature soil includes the A and B horizons. area is underlain by stratified stream sedi-

S '1 Th f " 1
ments.tructure, SOl. e arrangement 0 prImary SOl

T ' C t t
.

f h 11 1 1 1.,' erraclng. ons ruc Ion 0 s a ow, near y eve
partIcles Into lumps, granules, or other

d't h th t h b d 1 't bl faggregates. Structure is described by grade 1 c,es a ave roa s ?pes SUI a e or

( k d t t) th t' th farmIng; used for controllIng runoff water
~ea., mo era e, or s :o~g, a IS, e on sloping land.dIstInctnessand durabIlItyof the aggregates; , . ,

b th
.

f th t (f'
Texture, solI. The relatIve proportIons of sand,

~ e sl~e 0 e aggrega es very lne,
silt and clay particles in a soil. ThefIne, medIum, coarse, or very coarse); and by .' ,.,

th ' h ( 1 t .
t' 1

basIc textural classes In IncreasIng propor-elr s ape pay, prlsma lC, co umnar,
'"bl k 1 b) A ' 1 ' d tlons of fIne partIcles are sand, loamy sand,

oc y, granu ar, or crum. SOl IS e- , ~
scribed as structureless if there are no ob-

sandy loam, loam, ~llt loam, slIt, sandy clay
, loam, clay loam, sIlty clay loam, sandy clay,servable aggregates. Structureless solIs may ~

lt 1 d 1 Th d 1 db
'

( h ) . 1 ' ( Sl Y c ay, an c ay. e san, oamy san,e maSSIve co erent or sIng e graIn non-
d d 1 ----1 b f h d' 'd dh t an san y oam c asses may e urt er lVl eco eren )

by specifying "coarse," "fine," or "very
Blocky angular. Aggregates are block shaped; fine."

they may have flat or rounded surfaces Tilth, soil. The condition of a soil or seedbed in
that join at sharp angles. relation to the growth of plants, especially

Blocky, subangular. Aggregates have some rounded soil structure.
and some plane surfaces; vertices are Upland. Land that lies above the stream terraces
rounded. and that is underlain by bedrock at a fairly

Columnar. Aggregates are prismatic and are shallow depth; generally, all areas that are
rounded at the upper ends. not on terraces or bottom land.

Crumb. Generally soft, small, porous aggregates, Variant, soil. A soil whose properties are believed
irregular, but tending toward a spherical sufficiently different from those of other
shape. known soils to justify a new series name but

Granular. Roughly spherical, firm, small aggre- whose geographic area is so limited that
gates that may be either hard or soft but creation of a new series is not believed to
that generally are firmer than crumb and be justified.
lack the distinct faces of blocky structure. Water table. The highest part of the soil or under-

, , lying rock material that is wholly saturated
Platy. SolI part~cles are arrang~d around a

with water. In some places an upper, or
. p~ane th~t IS g~nerally horIzontal. perched, water table is separated from a lower

PrIsmatIc.. Soll.partlcles are arranged around a one by a dry zone.
vertIcal lIne; aggregates have flat, verti- Weathering, soil. The physical and chemical dis-
cal faces.

' t ' d d
.,

f k dIntegra Ion an ecomposltlon 0 roc s an
Subsidence. Depression or lowering of the surface minerals. Soil is the result of weathering

of a soil as the result of oxidation, drying, and other chemical, physical, and biological
or compaction. alterations that have changed the upper part

Subsoil. The B horizon of soils that have a dis- of the earth's crust through various periods
tinct profile. Generally, that part of the of time.
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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. Other information is given in tables as follows:

Acreage and extent of soils, table 1, p. 8. Shrub and vine planting guide, table 5. The sec-
Predicted average yields of crops, table 2, p. 81. tion in which this table occurs begins on p. 91
Estimated yields from woodland, table 3, p. 86. Engineering uses of soils, tables 6,7,8, and 9,
Tree planting guide, table 4, p. 92. pp. 108 to 163.

Capability Woodland Wildlife Recreation Shrub and
unit group group group vine group

Map
symbol Mapping unlt Page Symbol Page Number Page Number Page Number Page Number

At Adrian mUCK 11 IVw-7 79 10 90 6 102 9 106 3
Am Alluvial land 12 IIIw-12 77 1 88 7 102 6 105 3
AsA Ashkum silty clay loam, 0 to 3 percent

slopes 13 IIw-l 74 7 90 5 101 7 105 3
AzA Aztalan loam, 0 to 2 percent slopes--- 13 IIw-2 74 12 91 5 101 6 105 3
AzB Aztalan loam, 2 to 6 percent slopes--- 14 IIw-2 74 12 915 101, 6 105 3
BlA Blount silt loam, 1 to 3 percent

slopes 14 IIw-2 74 7 90 5 101 6 105 3
BmB Boyer loamy sand, 1 to 6 percent

slopes 15 IIIs-4 78 4 89 1 100 4 104 2
BmC2 Boyer loamy sand, 6 to 12 percent

slopes, eroded 15 IIIe-7 76 4 89 1 100 4 104 2
BnB Boyer sandy loam, 1 to 6 percent

slopes 15 IIIs-4 78 3 88 1 100 2 103 2
BsA Brookston silt loam, 0 to 3 percent

sìopes 16 IIw-l 74 7 90 5 101 7 105 3
CcB Casco sandy loam, 2 to 6 percent

slopes 17 IIIe-4 76 5 89 1 100 2 103 2
CcC2 Casco sandy loam, 6 tv l2/percent

slopes, eroded 17 IVe-3 78 5 89 1 100 2 103 2
CcD2 Casco sandy loam, 12 to 20 percent

slopes, eroded 17 VIe-4 80 5 89 1 100 2 103 2
CeB Casco loam, 2 to 6 percent slopes 17 IIle-4 76 5 89 1 100 2 103 2
CeC2 Casco loam, 6 to 12 percent slopes,

eroded 17 IVe-4 78 5 89 1 100 2 103 2
CeD2 Casco loam, 12 to 20 percent slopes,

eroded 18 VIe-4 80 5 89 1 100 2 103 2
CfC3 Casco soils, 6 to 12 percent slopes,

severely eroded 18 VIe-4 80 6 89 1 100 5 104 2
CrC2 Casco-Rodman complex, 6 to 12 percent

slopes, eroded 18 IVe-4 78 5 89 3 101 2 103 2
CrD Gasco-Rodman complex, 12 to 20 percent

slopes 18 VIe-4 80 5 89 3 101 2 103 2
CrE Casco-Rodman complex, 20 to 30 percent

slopes 18 VIIe-4 80 5 89 3 101 2 103 2
CrF Casco-Rodman complex, 30 to 45 percent

slopes 18 VIIe-4 80 6 89 3 101 5 104 2
CtB Chelsea fine sand, 1 to 6 percent

\

slopes 19 VIIs-9 80 4 89 3 101 5 104 2
CtD Chelsea fine sand, 6 to 20 percent

slopes 19 VIIs-9 80 4 89 3 101 5 104 2
/Cv Clayey land 19 VIIIs-lO 80 11 91 2 101 10 106 4

Cw Colwood silt loam 20 IIw-l 74 7 90 5 101 7 105 3
DdA Dodge silt loam, 0 to 2 percent

slopes 21 I-I 73 1 88 1 100 1 103 1
DdB Dodge silt loam, 2 to 6 percent

slopes 21 IIe-l 73 1 88 1 100 1 103 1
Dt Drummer silt loam, gravelly sub-

stratum 22 IIw-l 74 7 90 5 101 7 105 3

u.S.GOVERNMENT PRINTINGOFFICE: 1971 0 -
410-949



GUIDE TO MAPPING UNITS--Continued

Capability Woodland Wildlife Recreation Shrub and
unit group group group vine group

Map
symbol Mapping unit Page Symbol Page Number Page Number Page Number Page Number

EsA Elliott silt loam, 1 to 3 percent
slopes 23 IIw-2 74 12 91 5 101 6 105 3

FaA Fabius loam, 1 to 3 percent slopes-- 23 IIw-5 75 12 91 5 101 6 105 3
FmA Fox sandy loam, 0 to 2 percent

j slopes 24 IIIs-4 78 3 88 1 100 2 103 2

FmB !Fox sandy loam, 2 to 6 percent
slopes 24 IIIs-4 78 3 88 1 100 2 103 2

FmC2
'
Fox sandy loam, 6 to 12 percent
slopes, eroded 24 IIIe-2 76 3 88 1 100 2 103 2

FnB Fox sandy loam, loamy substratum,
2 to 6 percent slopes 24 IIIs-4 78 3 88 1 100 2 103 2

FoAI Fox loam, 0 to 2 percent slopes 25 IIs-l 75 1 88 1 100 2 103 1
FoB' Fox loam, 2 to 6 percent slopes 25 IIe-2 74 1 88 1 100 2 103 1
FoC2 Fox loam, 6 to 12 percent slopes,

eroded 25 IIIe-2 76 1 88 1 100 2 103 1
FsA Fox silt loam, 0 to 2 percent

slopes ~ 25 IIs-l 75 1 88 1 100 2 103 1
FsB Fox silt loam, 2 to 6 percent

slopes 25 IIe-2 74 1 88 1 100 2 103 1
FsC2 Fox silt loam, 6 to 12 percent

slopes, eroded 25 IIIe-2 76 1 88 1 100 2 103 1
FtB Fox silt loam, loamy substratum,

2 to 6 percent slopes 25 IIe-2 74 1 88 1 100 2 103 1
Gd Gilford loam 26 IIIw-5 77 7 90 5 101 7 105 3
Gf Granby fine sandy loam 27 IIIw-5 77 8 90 5 101 7 105 3
GrA Grays silt loam, 0 to 2 percent

slopes 28 1-1 73 1 88 1 100 1 103 1
GrB Grays silt loam, 2 to 6 percent

slopes 28 IIe-l 73 1 88 1 100 1 103 1
GtB Griswold silt loam, 2 to 6 percent

slopes 28 IIe-l 73 12 91 4 101 2 103 1
GtC2 Griswold silt loam, 6 to 12 percent

slopes, eroded 29 IIIe-l 76 12 91 4 1012 103 1
GwB Griswold silt loam, mottled subsoil

variant, 2 to 6 percent slopes 29 IIw-2 74 12 91 5 101 6 105 3
HeA Hebron loam, 0 to 2 percent slopes-- 30 IIs-7 75 1 88 1 100 3 104 1
HeB Hebron loam, 2 to 6 percent slopes-- 30 IIe-6 74 1 88 1 100 3 104 1
HeC2 Hebron loam, 6 to 12 percent slopes,

eroded 30 IIIe-6 76 1 88 1 100 3 104 1
HmB Hochheim loam, 2 to 6 percent

slopes 31 IIe-l 73 1 88 1 100 2 103 1
HmB2 Hochheim loam, 2 to 6 percent

slopes, eroded 31 IIe-l 73 1 88 1 100 2 103 1
HmC2 Hochheim loam, 6 to 12 percent

slopes, eroded 31 IIIe-l 76 1 88 1 100 2 103 1
HmD2 Hochheim loam, 12 to 20 percent

slopes, eroded 32 IVe-l 78 1 88 1 100 2 103 1
HmE2 Hochheim loam, 20 to 30 percent

slopes, eroded 32 VIe-4 80 1 88 1 100 2 103 1
HoC3 Hochheim soils, 6 to 12 percent

slopes, severely eroded 32 IVe-l 78 5 89 1 100 2 '103 2
HoD3 Hochheim soils, 12 to 20 percent

slopes, severely eroded 32 VIe-4 80 5 89 1 100 2 103 2
HoE3 Hochheim soils, 20 to 30 percent

slopes, severely eroded 32 VIIe-4 80 5 89 1 100 2 103 2
HtA Houghton muck, 0 to 2 percent

slopes 33 IIIw-9 77 10 90 6 102 9 106 3
HtB Houghton muck, 2 to 6 percent

slopes 33 IIIw-9 77 10 90 6 102 9 106 3



GUIDE TO MAPPING UNITS--Continued

Capability Woodland Wildlife Recreation Shrub and
unit group group group vine group

Map
symbol Mapping unit Page Symbol Page Number Page Number Page Number Page Number

JuA Juneau silt loam, 1 to 3 percent
slopes 34 I-I 73 1 88 7 102 6 105 1

KeA Kane silt loam, 1 to 3 percent
slopes 34 IIw-5 75 12 91 5 101 6 105 3

KIA Kendall silt loam, 1 to 3 percent
slopes 35 IIw-2 74 7 90 5 101 6 105 3

KnB Kewaunee silt loam, 2 to 6 percent
slopes 36 IIe-6 74 2 88 2 101 3 104 1

KnC2 Kewaunee silt loam, 6 to 12 percent
slopes, eroded 36 IIIe-6 76 2 88 2 101 3 104 1

KwA Knowles silt loam, 0 to 2 percent
slopes 37 IIs-1 75 1 88 1 100 2 103 1

KwB Knowles silt loam, 2 to 6 percent
slopes 37 IIe-2 74 1 88 1 100 2 103 1

LmB Lamartine silt loam, 1 to 4 percent
slopes 38 IIw-2 74 7 90 5 101 6 105 3

Lo Lawson silt loam 38 IIw-13 75 12 91 5 101 8 105 3
Lu Loamy 1and 39 Vllls-10 80 11 91 1 100 10 106 4
LyB2 Lorenzo loam, 2 to 6 percent slopes,

eroded 39 IIIe-4 76 12 91 4 101 2 103 2
LyC2 Lorenzo loam, 6 to 12 percent slopes,

eroded 39 IVe-4 78 12 91 4 101 2 103 2
LyD2 Lorenzo loam, 12 to 20 percent slopes,

eroded 40 Vle-4 80 12 91 4 101 2 103 2
MaA Manawa silt loam, 1 to 3 percent

slopes 40 IIw-2 74 7 90 5 101 6 105 3
MeB Markham silt loam, 2 to 6 percent

slopes 41 IIe-6 74 1 88 4 101 3 104 1
Mf Marsh 41 Vlllw-1580 11 91 6 102 10 106 4
MgA Martinton silt loam, 1 to 3 percent

slopes 42 IIw-2 74 12 91 5 101 6 105 3
MhA Matherton sandy loam, 1 to 3 percent

slopes 43 IIw-5 75 7 90 5 101 6 105 3
MmA Matherton silt loam, 1 to 3 percent

slopes 43 IIw-5 75 7 90 5 101 6 105 3
MoA Mayville silt loam, 0 to 2 percent

slopes 44 I-I 73 1 88 1 100 1 103 1
MoB Mayville silt loam, 2 to 6 percent

slopes 44 IIe-1 73 1 88 1 100 1 103 1
MtA Mequon silt loam, 1 to 3 percent

slopes 45 IIw-2 74 7 90 5 101 6 105 3
MvB Miami sandy loam, sandy loam substra-

tum, 2 to 6 percent slopes 46 IIe-1 73 3 88 1 100 2 103 2
MvC2 Miami sandy loam, sandy loam substra-

tum, 6 to 12 percent slopes, eroded- 46 IIIe-1 76 3 88 1 100 2 103 2
MxB Miami loam, sandy loam substratum,

2 to 6 percent slopes 46 IIe-1 73 1 88 1 100 2 103 1
MxC2 Miami loam, sandy loam substratum,

6 to 12 percent slopes, eroded 46 IIIe-1 76 1 88 1 100 2 103 1
MxD2 Miami loam, sandy loam substratum,

12 to 20 percent slopes, eroded 46 IVe-1 78 1 88 1 100 2 103 1
MxE Miami loam, sandy loam substratum,

20 to 30 percent slopes 46 Vle-1 79 5 89 1 100 2 103 2
Mzb Montgomery silty clay loam 47 IIw-1 74 7 90 5 101 7 105 3
MzdB Morley silt loam, 2 to 6 percent

slopes 48 IIe-6 74 2 88 2 101 3 104 1
MzdB2 Morley silt loam, 2 to 6 percent

slopes, eroded 48 IIe-6 74 2 88 2 101 3 104 1
MzdC2 Morley silt loam, 6 to 12 percent

slopes, eroded 48 IIIe-6 76 2 88 2 101 3 104 1



GUIDE TO MAPPING UNITS--Continued

Capability Woodland Wildlife Recreation Shrub and
unit group group group vine group

Map
symbol Mapping unit Page Symbol Page Number Page Number Page Number Page Number

MzdD2 Morley silt loam, 12 to 20 percent
slopes, eroded 48 IVe-6 78 2 88 2 101 3 104 1

MzfA Mundelein silt loam, 1 to 3 percent
slopes 49 IIw-2 74 7 90 5 101 6 105 3

Mzg Muskego muck 50 IVw-7 79 10 90 6 102 9 106 3
Mzk Mussey loam 51 IIw-5 75 7 90 5 101 7 105 3
Na Navan silt loam 51 IIw-l 74 7 90 5 101 7 105 3
Oc Ogden muck 52 IIIw-8 77 10 90 6 102 9 106 3
OrnB Oshtemo loamy sand, 1 to 6 percent

slopes 53 IIIs-4 77 4 89 1 100 4 104 2
OnB Oshtemo sandy loam, 1 to 6 percent

slopes 53 IIIs-4 78 3 88 1 100 2 103 2
oJB Ozaukee silt loam, 2 to 6 percent

slopes 54 IIe-6 74 2 88 2 101 3 104 1
OuB2 Ozaukee silt loam, 2 to 6 percent

slopes, eroded nnn_-_nn_-- 54 IIe-6 74 2 88 2 101 3 104 1
OuC2 Ozaukee silt loam, 6 to 12 percent

slopes, eroded--~ 54 IIIe-6 76 2 88 2 101 3 104 1
OuD2 Ozaukee silt loam, 12 to 20 percent

slopes, eroded 54 IVe-6 78 2 88 2 101 3 104 1
Pa Palms muck 55 IIw-8 75 10 90 6 102 9 106 3
Ph Pella silt loam 56 IIw-l 74 7 90 5 101 7 105 3
Pm Pella silt loam, moderately shallow

variant 56 IIIw-3 77 7 90 5 101 7 105 3
PrA Pistakee silt loam, 1 to 3 percent

slopes 57 IIw-2 74 7 90 5 101 8 105 3
RkB Ritchey silt loam, 1 to 6 percent

slopes 58 IIIe-3 76 5 89 3 101 2 103 2
RkC2 Ritchey silt loam, 6 to 12 percent

slopes, eroded 58 IVe-3 78 5 89 3 101 2 103 2
RkE Ritchey silt loam, 12 to 30 percent

slopes 58 Vle-3 79 5 89 3 101 2 103 2
RIA Ritchey silt loam, mottled subsoil

variant, 1 to 3 percent slopes 59 IIIw-3 77 7 90 5 101 6 105 3
Ru Rollin muck, deep 60 IVw-7 79 10 90 6 102 9 106 3
Rv Rollin muck, sha1low 60 Vw-7 79 10 90 6 102 9 106 3
Ry Rough broken land 60 Vllls-10 80 11 91 8 102 10 106 4
SaA St. Charles sandy loam, gravelly

substratum, 1 to 3 percent slopes- 61 I-I 73 1 88 1 100 2 103 1
ScA St. Charles silt loam, 0 to 2 per-

cent slopes 61 I-I 73 1 88 1 100 1 103 1
ScB St. Charles silt loam, 2 to 6 per-

cent slopes 61 IIe-1 73 1 88 1 100 1 103 1
SeA St. Charles silt loam, gravelly

substratum, 0 to 2 percent slopes- 61 I-I 73 1 88 1 100 1 103 1
SeB St. Charles silt loam, gravelly

substratum, 2 to 6 percent slopes- 61 IIe-l 73 1 88 1 100 1 103 1
Sf Sandy and gravelly land 62 Vllls-10 80 11 91 8 102 10 106 4
Sib Sandy lake beaches 62 Vllls-lO 80 11 91 8 102 10 106 4
Sg Sawmill silt loam, calcareous

variant 63 Vw-14 79 9 90 5 101 7 105 3
ShA Say1esvi1le silt loam, 0 to 2 per-

cent slopes 63 IIs-7 75 2" 88 2 101 3 104 1
ShB Saylesvil1e silt loam, 2 to 6 per-

cent slopes 63 IIe-6 74 2 88 2 101 3 104 1
ShB2 Saylesvi11e silt loam, 2 to 6 per-

cent slopes, eroded 64 IIe-6 74 2 88 2 101 3 104 1
ShC2 Say1esvi1le silt loam, 6 to 12 per-

cent slopes, eroded 64 IIIe-6 76 2 88 2 101 3 104 1



GUIDE TO MAPPING UNITS--Continued

Capability Woodland Wildlife Recreation Shrub and
unit group group group vine group

M~
symbol Mapping unit Page Symbol Page Number Page Number Page Number Page Number

Sm Sebewa silt loam 65 IIw-5 75 7 90 5 101 7 105 3
ThA Theresa silt loam, 0 to 2 percent

slopes 65 I-I 73 1 88 1 100 2 103 1
ThB Theresa silt loam, 2 to 6 percent

slopes 66 IIe-l 73 1 88 1 100 2 103 1
ThB2 Theresa silt loam, 2 to 6 percent

slopes, eroded 66 IIe-l 73 1 88 1 100 2 103 1
ThC2 Theresa silt loam, 6 to 12 percent

slopes, eroded 66 IIIe-l 76 1 88 1 100 2 103 1
VsA Virgil silt loam, gravelly sub-

stratum, 0 to 3 percent slopes 67 IIw-2 74 7 90 5 101 6 105 3
Wa Wallkill silt loam 67 IIw-13 75 9 90 5 101 8 105 3
WdB Warsaw sandy loam, 2 to 6 percent

slopes 68 IIIs-4 78 12 91 4 101 2 103 2
WeA Warsaw loam, 0 to 2 percent slopes-- 68 IIs-l 75 12 91 4 101 2 103 1
WeB Warsaw loam, 2 to 6 percent slopes-- 68 IIe-2 74 12 91 4 101 2 103 1
WeC2 Warsaw loam, 6 to 12 percent slopes,

eroded 68 IIIe-2 76 12 91 4 101 2 103 1
WhA Warsaw silt loam, 0 to 2 percent

slopes 69 IIs-l 75 12 91 4 101 2 103 1
WmA Wasepi sandy loam, 1 to 3 percent

slopes 69 IVw-5 79 8 90 5 101 6 105 3
Ww Wet alluvial land 69 Vw-14 79 9 90 5 101 8 105 3
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SOIL LEGEND

The fiest capital letter is the initial one of the soil name. A second capital
letter ABC DEar F shows the slape. Most symbols without a slape
lette: ar~ thos~ of n:arly I~vel soi Is or loAd types, but some are for soi Is or
land types that have a considerable range.in slope. The final number, 2 or 3,
in a symbol indicates that the soil is eroded or ~everely eroded.

SYMBOL NAME SYMBOL NAME
SYMBOL NAME

Ac Adrain muck HmB Hachheim loom, 2 to 6 percent slopes. No Novan silt loam
Am Alluvial I'ond HmB2 Hachheim loam, 2 to 6 percent slopes, eroded
AsA Ashkum silty clay loam, 0 to 3 percent slopes HmC2 Hachheim loom, 6 to 12[percent'slopes, eroded Oc Ogden muck
AzA Aztalon loam, 0 to 2 percent slopes HmD2 Hachheimloom, 12 to 20 percent slopes, eroded OmS' Oshtema loamy sand, I to 6 percent slopes
AzB Aztalon loam, 2 to 6 percent slopes HmE2 Hochheim loam, 20 to 30 percent slopes, eroded OnB Oshtema sandy loam, I to 6 percent slopes

HoC3 Hachheim soils, 6 to 12 percent slopes, OuB Ozaukee silt loam, 2 to 6 percent slopes

BIA Blount silt loam, 1 to 3 percent slopes severely eroded
OuB2 Ozaukee silt loam, 2 to 6 percent'slopes, eroded

BmB Boyer loamy sand, I to 6 percent slopes HaD3' Hachheim soils, 12 to 20 percent slopes, OuC2 Ozaukee silt loom, 6 to 12 pèrcent slopes, eroded
BmC2 Bayer loamy sand, 6 to 12 percent slopes, eroded severely eroded

OuD2 Ozaukee silt loam, 12 to 20 percent slopes, eroded

BnB Bayer sandy loom, 1 to 6 percent slopes HoE3 Hochheim soi Is,' 20 to 30 percent slopes,

BsA Brookstonsilt loam, 0 to 3 percent slopes severely eroded
, Po Palms muck

HtA Haughton muck, 0 to 2 percent slopes Ph Pella silt loam

CcB Cosco sandy loam, 2 to 6 percent slopes HtB Haughton muck, 2 to 6 percent slopes Pm Pella sil! loom, moderately shal.low variant
CcC2 Casco sandy loam, 6 to 12 percent slopes, eroded

, PrA Pistakee silt loam, I to 3 percent slopes

CcD2 . Casco sandy loam, 12 to 20 percent slopes, eroded JuA Juneau si It loom, 1 to ~percent slopes

CeB Casca loom, 2 to 6 percent slopes . RkB Ritchey silt loam, I to 6 percent slopes

CeC2 Casco loom, 6 to 12 percent slopes, eroded KeA Kane silt loam, 1 to 3 percent slopes RkC2 Ritchey silt 100m,6 to 12 percent slopes, eroded
CeD2 Casco loam, 12 to 20 percent slopes, eroded KIA Kendall silt loam, I to f percent slopes RkE Ritchey silt loom, 12 to 30 percent slopes

CfC3 Casco sails, 6 to 12 pe~cent slopes, severely eroded KnB Kewaunee silt loam, 2 to 6 percent slopes RIA Ritchey silt loam, mottled subsoil variant,
CrC2 Casco-Rodman complex, 6 to 12 percent slopes, eroded KnC2 Kewaunee 'silt loam, 6 to 12 percent slopes, eroded I to 3 percent slopes
CrD Casco-Rodman complex, 12 to 20 percent slopes KwA Knowles silt loom, 0 to'2 percent slopes Ru Rollin muck, deep
CrE Casco-Rodman complex, 20 to 30 percent slopes KwB Knowles silt loom, 2 to',6 percent slopes Rv Rollin muck, shallow
CrF Casèo-Rodman complex, 30 to 45 percent slopes i Ry . Rough broken land

CtB Chelsea fine sand, I to 6 percent slopes LmB Lamartine silt loam, 1 tb 4 percent slopes
CtD Chelsea fine sand, 6 to 20.peicent slopes La Lawson silt loam! SaA Sf. Charles sandy loam, gravelly substratum,
Cv Clayey land Lu Loamy land i

I to 3 percent slopes

Cw Colwoad si It loam LyB2 Lore~zo loam, 2 to 6 p';rcent slopes, eroded SeA Sf. Charles silt loam, 0 to L percent slopes
LyC2 Lorenzo loom, 6 to 12 ~rcent slopes, eroded ScB St. Charles silt loam, 2 to 6 percent slopes

DdA Dodge si It loam, 0 to 2 percent slopes LyD2 Lorenzo loam, 12 to 20 percent slopes, eroded SeA Sf. Charles silt loam, gravelly substratum,
DdB Dodge silt loam, 2 to 6 percent slopes

. 0 to 2 percent slopes

Dt Drummer silt loam, gravelly substratum MaA Manawa silt loam, 1 to 3 percent slopes SeB Sr. Charles silt loam, gravelly substratum,
MeB Markham silt loam, 2 to'6 percent slopes 2 to 6 percent slopes

EsA Ell iott si It loam, 'I to 3 percent slopes Mf Marsh
Sf Sandy and gravelly land

MgA Mortinton silt loam, I rJ 3 percent slopes Sfb Sandy lake b~aches

FaA Fabius loom, 1 to 3 percent slopes MhA Motherton sandy loam, 1to 3 percent slopes Sg' Sawmill silt loam, calcareous variant

FmA Fox sandy loam, 0 to 2 percent slopes MmA Matherton silt loam, I tb 3 percent slopes ShA Saylesville silt loam, 0 to 2 percent slopes
FmB Fox sandy loam, 2 to 6 percent slopes MoA Mayville silt loom, 0 to'2 percent slopes ShB Saylesville silt loam, 2 to 6 percent slopes
FmC2 Fox sandy loam, 6 to 12. percent slopes, eroded MoB Mayville silt loom, 2 to-6 percent slopes ShB2 Saylesville silt loam, 2 to 6 percent slopes, eroded
FnB Fox sandy loam, loamy substratum, 2 to 6 percent MtA Mequon silt loóm, 1 to 3 percent slopes ShC2 Saylesville silt loam, 6 to 12 percent slopes, eroded

slopes MvB Miami sandy loam, sandy loam substratum, Sm Sebewa silt loam
FaA Fox loam, 0 to 2 percent slopes 2 to 6 percent slopes . .
FoB Fox loam, 2 to 6 percent, slopes, MvC2 Miami sandy loam, sandy loom substratum, ThA' Thereso si It loam, 0 to 2 percent slopes
FoC2 Fox loam, 6 to 12 percent slopes, eroded 6 to 12 percent slopes, eroded ThB Theresa silt loam, 2 to 6 percent slopes
FsA Fox s.ilt loam, 0 to 2 percent slopes MxB Miami loom, sandy loam substratum, 2 to 6 percent ThB2 Theresa silt loam, 2 to 6 percent slopes, eroded
FsB Fox silt loam, 2 to 6 percent slopes slopes ThC2 Theresa silt loom, 6 to 12 percent slopes, eroded
FsC2 Fox silt loom, 6 to 12 percent slopes, eroded MxC2- Miami loam, scindy loam substratum, 6 to 12 percent
FtB Fox silt loam, loamy substratum, 2 to 6 percent slopes slopes, eroded

VsA Virgil silt loam, gravelly substratum,

MxD2 Miami loam, sandy loam substratum, 12 to 20 percent 0 to 3 percent slopes

Gd Gilford loam ' slopes, eroded! .

Gf Granby fine sandy loom MxE Miami loom, sandy loam substratum, 20 to 30 percent Wa Wallkill silt loam
GrA Grays silt loam, 0 to 2 percent slopes slopes

.
WdB Warsaw sandy loom, 2 to 6 percent slopes

GrB Grays si It loam, 2 to 6 percent slopes Mzb Montgomery si Ity clay loam
WeA Warsaw loam, 0 to 2 percent slopes

GtB Griswold silt loam, 2 to 6 percent slopes MzdB Morley silt loam, 2 to 6'percent slopes WeB Warsaw loom, 2 to 6 percent slopes
GtC2 Griswold silt loam, 6 to 12 percent slopes, eroded MzdB2 Morley si It loom, 2 to 6,percent slopes, eroded WèC2 Warsaw loam,.6 to 12 percent slopes, eroded
GwB Griswold silt loam, mottled subsoi I variant, MzdC2 Morley si It loam, 6 to 12 percent slopes, eroded WhA Warsaw si It loam, 0 to 2 percent slopes

2 to 6 percent slopes MzdD2 Morley silt loom, 12 to 20 percent slopes, eroded WmA Wasepi sandy loom, I to,3 percent slopes
MzfA Mundelein silt loam i tb 3 percent slopes Ww Wet alluvial land'

HeA Hebron loam, 0 to 2 percent slopes Mzg Muskego muck'

, .

HeB Hebron loam, 2 to 6 percent slopes, Mzk Mussey loom
HeC2 Hebron loom, 6 to 12 percent slopes, eroded

Soi I map constructed 1969 by Cartographic Division,
Soi I Conservation Service, USDA, from 1963 aerial
photographs, Controlled mosaic based on Wisconsin
plane coordinate system, south zone, Lambert
conformal conic prolection, 1927 North American datum:
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