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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

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

Locating Soils

All the soils in Marquette County are
shown on the detailed map at the back of
this publication. This map consists of
many sheets made from aerial photo-
graphs. Each sheet is numbered to corres-
pond with a number on the Index to Map
Sheets.

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

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information. This guide lists
all the soils of the county in alphabetic
order by map symbol and gives the capa-
bility classification of each. It also shows
the page where each soil is described. It
also shows the capability unit, woodland
group, recreation group, and wildlife
group in which the soil has been placed.

Individual colored maps showing the
relative suitability or degree of limitation
of soils for many specific purposes can be

developed by using the soil map and the
information in the text. Translucent ma-
terial can be used as an overlay over the
soil map and colored to show soils that
have the same limitation or suitability.
For example, soils that have a slight limi-
tation for a given use can be colored green,
those with a moderate limitation can be
colored yellow, and those with a severe
limitation can be colored red.

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

Foresters and others can refer to the sec-
tion “Woodland Uses of the Soils” where
the soils of the county are grouped accord-
ing to their suitability for trees.

Game managers, sportsmen, and others
can find information about soils and wild-
life in the section “Use of the Soils for
Wildlife.”

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

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

Newcomers in Marquette County may
be especially interested in the section
“General So1l Map,” where broad patterns
of soils are described. They may also be
interested in the information about the
county given in the section “General
Nature of the County.”

Cover:

A typical Marquette County farmstead. The nearly
level to gently sloping soils are Briggsville silt loam, Delton
fine sandy loam, and Mundelein silt loam.
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MARQUETTE COUNTY is in the south-central part
of Wisconsin (fig. 1). Its land area is about 291,200
acres, or 455 square miles. About 6,000 acres is water. The
county is about 20 miles long and 22 miles wide. It has 14
civil townships. Montello, the county seat, is in the east-
central part of the county.

Farming is the most important enterprise, but there are
12 manufacturing plants in the county. Corn is the most
widely  grown crop, and oats also are important. A con-
siderable number of hogs, pigs, cattle, and calves are raised.

SUPERIOR (./2
O

LA CROSSEY

‘ﬂMILWAUKEE

MADISON

State Agricultural Experiment Station at Madison

Figure 1.—Location of Marquette County in Wisconsin.

Physiography, Relief, and Drainage

Marquette County lies within the glaciated part of
Wisconsin on the southeastern fringe of the Central
Sandy Plains. The topography of the county varies be-

cause there are numerous recessional moraines, pitted
plains, outwash terraces, kames, eskers, and lacustrine
basins. Most of the soils are underlain by many feet of
glacial drift.

The southeastern part of the county is typified by long
drumlin-like ridges that have an east-west orientation.
Lapeer and Pardeevile soils are dominant on these ridges.
The southwestern and west-central part of the county
has a relief of steep, hilly moraines adjacent to level to
undulating lacustrine basins. This part of the county
has a complex soil pattern. The northwestern part of
the county is characterized by well-drained upland soils
on irregular shaped hills and ridges and deeply pitted
outwash terraces. The north-central and northeastern
part of the county is dominantly a complex pattern of
wet and well-drained soils in level lacustrine basins and
on gently undulating outwash terraces. Some isolated
hills and ridges occur througout this area. The central
and east-central part of the county is dominantly gently
sloping to sloping soils on outwash benches. Some iso-
lated lacustrine basins and steep-sided pits are within
this area.

About one-third of the land area of the county consists
of wetlands. They are somewhat poorly drained, poorly
drained, and very poorly drained areas of both mineral
and organic soils. The county is drained by somewhat
nrregular channeled streams that flow into and out of
lakes and have a limited number of relatively short tri-
butaries. Many of the lakes are shallow and are formed
by dams along rivers and streams. Other smaller lakes
occur at random throughout the county. They are in
natural depressions that are remnants of glaciation. The
Fox River 1s the major river in the county. It serves as an
outlet for all other streams draining Marquette County,
including such major streams as the Montello, Mecan,
Grand, and White Rivers. Many smaller creeks and
streams also flow into these rivers and their tributaries.

How This Survey Was Made

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

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant. They
classified and named the soils according to nationwide,
uniform procedures. The soil series and the soil phase
are the categories of soil classification most used in a
local survey (3).*

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

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

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

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

Some mapping units are made up of soils of different
series, or of different phases within one series. A soil com-
plex consists of areas of two or more soils, so intricately
mixed or so small in size that they cannot be shown
separately on the soil map. Each area of a complex con-
tains some of each of the two or more dominant soils,
and the pattern and relative proportions are about the
same in all areas. Generally, the name of a soil complex
consists of the names of the dominant soils, joined by a
hyphen. Boyer-Oshtemo loamy sands, 2 to 6 percent
slopes, is an example.

1 Ttalie numbers in parentheses refer to Literature Cited, p. 90.

In most areas surveyed there are places where the soil
material is so rocky, so shallow, so severely eroded, or so
variable that it has not been classified by soil series. These
places are shown on the soil map and are described in the
survey, but they are called land types and are given de-
scriptive names. Steep sandy land is a land type in this
county. ’

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

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

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

General Soil Map

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

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

1. Lapeer-Pardeeville-Metea association

Deep, well-drained, moderately permeable and moder-
ately rapidly permeable soils that have a sandy clay
loam, sandy loam, and loamy sand subsoil over loamy
glacial i1l

This association is mostly in the southeastern part of
the county. It consists of gently sloping to steep soils on
ridges- and hills. These soils are well drained and are
underlain by loamy glacial till.

This association makes up about 8 percent of the
county. It consists of about 60 percent closely inter-
mingled Lapeer and Pardeeville soils, 30 percent Metea
s(%ils, :)md 10 percent Boyer, Gotham, and Fox soils

. 2).

The closely intermingled Lapeer and Pardeeville soils
generally are on ridgetops and side slopes. They are fine
sandy loam and sandy loam to a depth of about 24 to 36
inches and are underlain by sandy loam glacial till. The
Metea soils are mostly on foot slopes. In some areas they
are undulating, rolling, and hilly. Metea soils have a fine
sandy loam or loamy fine sand surface layer up to 30

inches thick. They have a medium-textured subsoil about
20 inches thick that is underlain by sandy loam glacial
till. In some areas they have a substratum of stratified
silt and fine sand.

The native vegetation was mostly oak forest that had
openings in grass. Much of the acreage has been cleared,
and it 1s suited to cultivation where carefully managed
and protected against soil blowing and erosion. The
steeper soils are used mainly for pasture and as woodland.
Water erosion and soil blowing are moderate hazards on
some of the cleared soils.

2. Gotham-Mecan association

Deep, well-drained, moderately rapidly permeable and
rapidly permeable soils that have a sandy loam and
loamy fine sand subsoil over loamy glacial till and sandy
outwash

This association is distributed throughout the county,
except in the central part. It occupies hills, ridges, foot
slopes, and lower lying areas.

This association makes up about 6 percent of the
county. It consists of about 50 percent Gotham soils, 30
percent Mecan soils, and 20 percent Delton, Oshtemo,
and other minor soils.

Figure 2.—Landscape in the Lapeer-Pardeeville-Metea association.
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The Mecan soils are on the hills and ridges. They are
moderately coarse, and the subsoil extends to a depth of
about 45 inches. Below this is sandy loam to loamy sand
glacial till. The Gotham soils are on foot slopes and in
lower lying areas. They are moderately coarse to coarse
and have a well-drained subsoil that is underlain by about
20 to 30 inches of sandy outwash.

The native vegetation was mostly oak. Much of this
association has been cleared, and it is suited to cultiva-
tion where carefully managed and protected against soil
blowing and water erosion. The steeper soils are used
mainly for pasture and as woodland. Soil blowing and
water erosion are moderate hazards on much of the
cleared acreage. Conservation of water and organic mat-
ter is important because many of the soils have low avail-
able water capacity.

3. Plainfield-Gotham association

Deep, excessively drained and well-drained, very rapidly
permeable and rapidly permeable soils that have o sand
substratum or a loamy fine sand subsoil over sandy out-
wash

This is the most extensive soil association in the county.
It is distributed mainly in the north and central part of
the county.

This association makes up about 30 percent of the
county. It consists of about 35 percent Plainfield soils,
30 percent Gotham soils, and 85 percent Wyocena, Boyer,
Oshtemo, and other minor soils.

The Plainfield soils are coarse textured and excessively
drained. They formed in acid outwash sand. The Gotham
soils have a moderately coarse to coarse subsoil that is
underlain by outwash sand at a depth of about 20 to 30
inches. In the north-central part of the county the
Gotham and Plainfield soils are mostly nearly level to
gently sloping. In the northwestern and west-central
parts of the county, the soils are steep and are on hills
and ridges.

The vegetation was mainly a sparse cover of black
oak. Some of the association has been cleared and is used
for crops. Cropped soils must be carefully managed and
protected against soil blowing and water erosion. The
steeper soils are used mainly for pasture and as wood-
land. Moderate soil blowing and water erosion occur in
much of the cleared acreage. Conserving water and or-
ganic matter is important because the soils have low
available water capacity.

4. Delton-Briggsville-Mundelein association

Deep, well-drained and somewhat poorly drained, slowly
permeable and moderately slowly permeable soils that
have a silty clay and silty clay loam subsoil over lake-
laid silt, clay, or sand

This association is distributed mostly in the western
part of the county, but small areas are in the northern,
eastern, and southern parts. The soils are underlain by
lake-laid silt and clay and silt and fine sand.

This association makes up about 15 percent of the
county. It consists of about 15 percent Delton soils, 15
percent Briggsville soils, and 9 percent Mundelein soils.
The remaining 61 percent of this association is made up
of the Montello, Poygan, Mosel, Sisson, Colwood, Ie-
owns, and other lake-laid soils.

The well-drained Briggsville, Delton, and Sisson soils
range from nearly level to steep. The Briggsville soils
have a moderately fine subsoil that extends to a depth
of about 88 inches and is over lake-laid silt and clay. The
Delton soils are coarse to a depth of about 30 inches and
moderately coarse to a depth of 37 inches. Below this is
lake-laid silt and clay. The somewhat poorly drained Mun-
delein soils have a medium-textured subsoil that extends to
a depth of about 28 inches and is over silt loam and very
fine sandy loam.

The native vegetation was mixed hardwoods, mostly
oaks. Much of the association has been cleared and is
suited to cultivation.

In some nearly level areas of the well drained and
moderately well drained soils, surface drainage helps
prevent temporary ponding. Some cleared areas of this
association are moderately eroded by water.

5. Granby-Tedrow-Moundville association

Deep, poorly drained, somewhat poorly drained, and
moderately well drained, rapidly permeable soils that
have a loamy fine sand subsoil over sandy outwash

This association is distributed mostly in the north-
eastern, north-central, south-central, and eastern parts
of the county. These soils formed in sandy outwash.

This association makes up about 10 percent of the
county. It consists of about 50 percent Granby soils, 30
percent Tedrow soils, and 12 percent Moundville soils.
The remaining 8 percent is the Yahara, I{eowns, and
other minor soils,

The Granby soils are coarse textured and poorly
drained. They are underlain by moderately alkaline sand
at a depth of more than 17 inches. Ground water is at
or near the surface most of the time. Granby soils have
loamy substratum phases in this association. The some-
what poorly drained Tedrow soils are similar to the
Granby soils and also have loamy substratum phases,
but ground water is slightly farther below the surface
and is near the surface for shorter periods of time. The
moderately well drained Moundville soils have a mod-
erately coarse to coarse subsoil that is about 20 to 40
inches deep over acid sand. Ground water is more than
3 feet from the surface most of the time.

The native vegetation was mixed wetland hardwoods
and wetland grasses. Much of this association is in wood-
land or permanent pasture. Some areas have been cleared
and drained for cultivation. Because of the sandy sur-
face layer of these soils, cleared and drained areas are
subject to soil blowing,

6. Houghton-Adrian association

Deep, very poorly drained, moderately rapidly permeable
soils that have an organic subsoil over orgamic material
or sand

This association is distributed mostly in the southern
and eastern parts of the county. The major soils are in
broad, irregularly shaped arveas that are lower than areas
of surrounding soils (fig. 3).

This association makes up about 18 percent of the
county. It consists of about 45 percent Houghton soils
and 40 percent Adrian soils. The remaining 15 percent
is the deep stratified variant of the Adrian series and
the Palms and Rollins soils.
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Figure 3.—Landscape in the Houghton-Adrian association shows artificially drained soils used for truck crops.

The Houghton soil is a deep mucky peat that extends
to a depth of more than 48 inches. The Adrian soils have
two depths; one soil has 30 to 48 inches of mucky peat
over loam, fine sandy loam, and loamy fine sand, and the
other has only 10 to 30 inches of mucky peat over sand.

The native vegetation was mainly sedges, grasses, and
reeds that were encroached on in places by tamarack. In
some areas the soils have been drained and cultivated.
Drained areas are suited to cultivation where protected
from subsidence and soil blowing. Some areas are in
tamarack and other wetland trees or are idle. In culti-
vated areas, controlling the water table and planting
shelterbelts help prevent loss of organic soil. These
practices control soil blowing and prevent subsidence by
oxidation.

7. Oshtemo-Gotham association

Deep, well-drained, moderately rapidly permeable and
rapidly permeable soils that have a sandy loam and
loamy fine sond subsoil over sandy outwash

This association is distributed mainly in the east-cen-
tral and southeastern parts of the county. In most places
the major soils are nearly level to sloping and are on
outwash terraces.

This association makes up about 16 percent of the

county. It consists of about 50 percent Oshtemo soils and
25 percent Gotham soils. The remaining 25 percent is
Boyer, Casco, Lorenzo, Fox, and other soils.

Oshtemo soils have a moderately coarse subsoil that

‘extends to a depth of about 45 inches and is over limy

outwash sand and gravel. Gotham soils have a coarse to
moderately coarse subsoil that is 20 to 40 inches thick and
is over acid outwash sand.

In a few areas the soils are steeper than sloping and
occur on eskers and kames and on the sides of steep pits.
The Oshtemo soils commonly occur on the higher posi-
tions and are generally more sloping than the lower
lying Gotham soils. The Gotham soils occur on the foot
slopes and in draws more commonly than do the Oshtemo
soils.

The native vegetation was mainly black oak that had
some openings. Much of this association has been cleared,
and these areas are suited to cultivation if they are pro-
tected against water erosion and soil blowing. The steeper
soils are used mainly fer pasture and as woodland. Con-
trolling erosion is important, for moderate water erosion
and so1l blowing occur on much of the cleared acreage. Con-
serving water and organic matter is important because
these soils have low available water capacity. Conservation
practices, such as constructing diversion terraces, strip-
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cropping, and planting shelterbelts, retard soil erosion
and conserve water.

8. Mecan-Metea association

Deep, well-drained, moderately permeable and moderately
rapidly permeable soils that have a sandy loam and sandy
clay loam subsoil over loamy glacial till

This association is scattered in small areas throughout
the county. It is made up .mostly of the well-drained
loamy fine sands and fine sandy loams.

This association consists of about 2 percent of the
county. This association consists of about 40 percent
Mecan soils, 45 percent Metea soils, and 15 percent Del-
‘ton, Briggsville, and other minor soils.

The Mecan and Metea soils are both loamy fine sands
and the fine sandy loams. The Mecan soils have a mod-
erately coarse subsoil that extends to a depth of about
45 inches and are underlain by a moderately fine sub-
soil over sandy till. Metea fine sandy loam, sandy sub-
stratum, is underlain by sandy outwash. The Mecan and
Metea soils both occupy ridges and hills in this associa-
tion.

The native vegetation was mixed hardwoods, mainly
oaks. Much of this association has been cleared and is
suited to cultivation if carefully managed and protected
against water erosion and soil blowing. Steeper areas are
used mainly for pasture and as woodland. Erosion control
is important. Much of the cleared acreage is moderately
eroded. Conservation practices such as building diver-
sion terraces and stripcropping help to control erosion
and to conserve organic matter.

Descriptions of the Soils

This section describes the soil series and mapping units
of Marquette County. The acreage and proportionate
extent of each mapping unit are given in table 1.

The procedure is first to describe the soil series, and
then the mapping units in that series. Thus, to get full
information on any one mapping unit, it is necessary
to read the description of that unit and also the deserip-
tion of the soil series to which it belongs. As mentioned
in the section “How this Soil Survey was Made,” not all
mapping units are members of a soil series. Alluvial land
and Marsh, for example, are miscellaneous land types
that do not belong in a soil series. They are listed, never-
theless, in alphabetic order along with the soil series.

An important part of the description of each soil series
is the soil profile; that is, the sequence of layers from
the surface downward to rock or other underlying ma-
terial. Each series contains descriptions of this profile.
The first is brief and in terms familiar to the layman.
The second is'much more detailed and is for those who
need to make thorough and precise studies of soils. The
profile described in the series is representative for map-
ping units in that series. If the profile of a given map-
ping unit is different from the one described for the
series, these differences are stated in describing the map-
‘ping unit, or they are differences that are apparent in
the name of the mapping unit. Color terms are for moist
soil unless otherwise stated.

Following the name of each mapping unit, there is a

symbol in parentheses. This symbol identifies the map-
ping unit on the detailed soil map. Listed at the end of
each description of a mapping unit are the capability
unit, woodland suitability group, recreation suitability
group, and wildlife suitability group in which the map-
ping unit has been placed. The pages on which each of
these units and groups are described can be learned by
referring to the “Guide to Mapping Units” at the back
of this survey.

Adrian Series

The Adrian series consists of deep, very poorly drained,
organic soils that are underlain by sand. Ground water
1s at or near the surface thronghout the year. These soils
formed in sedges and marsh grasses that are encroached
on in places by tamarack and shrubs.

In a representative profile the surface layer is black
mucky peat 12 inches thick. Very dark brown and black
muck is between depths of 12 and 36 inches. The sub-
stratum 1is olive-gray sand.

Adrian soils are moderately rapidly permeable. They
have high available water capacity and low natural fer-
tility.

Rep_resentatlve profile of Adrian mucky peat, deep, in
a cultivated field, NW1,SE1j sec. 26, T. 14 N., R. § E.
(The first 12 inches have been disturbed by plowing.)

Oal—o0 to 12 inches, black (5YR 2/1) sapric material; few,
fine, hairlike, yellowish-brown (10YR 5/4) fibers;
weak, fine, granular structure; very friable; medi-
um acid; clear, smooth boundary.

12 to 24 inches, very dark brown (10YR 2/2) sapric
material; weak, granular structure; common, fine,
distinet, yellowish-brown (10YR 5/4) sedge fibers;
very friable; medium acid; clear, abrupt boundary.

Oa3—24 to 36 inches, black (10YR 2/1) sapric material;

weak, fine, granular structure; friable ; medium acid;
gradual, smooth boundary.

IIC—36 to 60 inches, olivegray (5Y 4/2)

grained; loose; medium acid.

The surface layer is generally mucky peat. Depth to the
underlying sand ranges from 16 to 48 inches.

Adrian soils have a sandy substratum, whereas the asso-
ciated Palms soils have a loamy substratum. Adrian soils
are underlain by mineral soil at a depth of 16 to 48 inches,
which is shallower than the mineral soil underlying the
associated Houghton soils,

Adrian mucky peat, deep (0 to 2 percent slopes)
{Ac).—This soil is on broad to long and narrow or irregu-
larly shaped areas in the lowlands. It has the profile
representative for the series.

Where drainage is practical and feasible, this soil is
used for corn and specialty truck crops. Controlling the
water table helps reduce oxidation and subsidence. (Ca-
pability unit IVw-7; woodland group 10; recreation
group 1; wildlife group 6)

Adrian mucky peat, shallow (0 to 2 percent slopes)
[Ad).—This soil is on broad to long and narrow or irregu-
larly shaped areas in the lowlands. The profile of this
soil is 16 to 30 inches to underlying sand, but the under-
lying sand in the representative profile is at a greater
depth.

Included with this soil in mapping are a few areas of
Houghton soils. Also included are sandy soils that have
an organic surface layer as much as 16 inches thick.
Other inclusions are small areas that have slopes of 5
percent.

Oa2

sand; single
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TABLE 1.—Approzimate acreage and proportionate extent of the soils

Percent Percent
Soil Acres of Soil Acres of
county . county
Adrian mucky peat, deep__._______________.__ 7, 800 2. 7 || Gotham fine sandy loam, loamy substratum,
Adrian mucky peat, shallow_ - _____________.__ 14, 840 5.1 1 to 3 percent slopes- . ______l_._.... 860 0.3
Adrian mucky peat, deep, stratified subsoil Granby loamy fine sand_ .- . __._.._. 2, 650 .9
variant____ ... 3, 650 1. 3 || Granby fine sandy loam___________________.__ 9, 850 3.4
Adrian mucky peat, shallow, stratified subsoil Granby fine sandy loam, loamy substratum____| 6, 450 2.3
variant. o e 3,050 1.1 {| Houghton mucky peat - - - e 24, 90 8.6
Alluvialland. .o . 200 .1 || Houghton peat, acid variant_____ ... ... 150 .1
Alluvial land, wet_ _ . .__ 4, 450 1. 5 || Keowns fine sandy loam .- .- __.._.__ 660 2
Ankeny fine sandy loam__________________.___ 235 .1 || Lapeer-Pardeeville fine sandy loams, 2 to 6
Boyer loamy fine sand, 2 to 6 percent slopes.__{ 1, 500 .4 percent SIOPeS. . _ oo oo eaoo 2,910 1.0
Boyer loamy fine sand, 6 to 12 percent slopes, Lapeer-Pardeeville fine sandy loams, 6 to 12
eroded - _ _ . o e 1, 800 .6 percent slopes, eroded. - ______ . ooo._. 1, 950 .7
Boyer loamy fine sand, 12 to 20 percent slopes, Lapeer-Pardeeville fine sandy loams, 12 to 20
eroded . _ - __ - 770 .2 percent slopes, eroded - ____-~__ 1,200 .4
Boyer loamy fine sand, 20 to 30 percent slopes, Lapeer-Pardeeville fine sandy loams, 20 to 30
eroded .- o oo 840 .3 percent slopes, eroded ..o oo oo.oooo_- 930 .4
Bayer fine sandy loam, 2 to 6 percent slopes. .. 410 .1 || Lorenzo loam, 0 to 2 percent slopes..._...._... 150 .1
Boyer fine sandy loam, 6 to 12 percent slopes, Lorenzo loam, 2 to 6 percent slopes_____ ...~ 280 .1
eroded- oo 860 L3l Marshe o e 1, 800 .6
Boyer fine sandy loam, 12 to 20 percent slopes, Mecan loamy fine sand, 12 to 20 percent slopes,
eroded. . ___ .- 315 .1 eroded. - - e 760 .2
Boyer-Oshtemo loamy sands, 2 to 6 percent Mecan loamy fine sand, 20 to 30 percent slopes, }
slopes_ o 400 .1 eroded . e 520 .2
Boyer-Oshtemo loamy sands, 6 to 12 percent Mecan fine sandy loam, 2 to 6 percent slopes.___| 2, 800 .9
slopes, eroded. - ..o .- 300 .1 |l Mecan fine sandy loam, 6 to 12 percent slopes,
Boyer fine sandy loam, dark surface variant, eroded - _ e 2, 200 -7
0 to 2 percent slopes. .o oo _ 540 .2 || Metea loamy fine sand, 2 to 6 percent slopes_._ . 445 .1
Boyer fine sandy loam, dark surface variant, Metea loamy fine sand, 6 to 12 percent slopes,
2 to 6 percent slopes_ - __..__- 910 .3 eroded - . e e 170 .1
Boyer fine sandy loam, dark surface variant, Metea loamy fine sand, 12 to 20 percent slopes__ 170 .1
6 to 12 percent slopes, eroded_ .. - .- 245 .1 || Metea loamy fine sand, sandy substratum, 2
Briggsville loam, 0 to 2 percent slopes_ .- 290 .1 t0 6 percent SlOPES- o oo 1,010 .3
Briggsville loam, 2 to 6 percent slopes__._ .- 3, 790 1. 3 || Metea loamy fine sand, sandy substratum,
Briggsville loam, 6 to 12 percent slopes, eroded_ - 480 .2 6 to 12 percent slopes, eroded. __ .. _....__ 240 .1
Briggsville loam, 12 to 20 percent slopes, Metea fine sandy loam, 2 to 6 percent slopes_..| 1,250 A
eroded. - e 170 .1 || Metea fine sandy loam, 6 to 12 percent slopes__ 1,250 .4
Briggsville silt loam, 0 to 2 percent slopes. - .- 620 . 2 || Metea fine sandy loam, 12 to 20 percent slopes, )
Briggsville silt loam, 2 to 6 percent slopes__._. 1, 260 .4 eroded . _ e e 450 .1
Casco fine sandy loam, 2 to 6 percent slopes_ __ 810 . 3 || Metea fine sandy loam, sandy substratum, 2 to
Casco fine sandy loam, 6 to 12 percent slopes, 6 percent SIOPes_ .- oo - 660 .2
eroded . o ... 500 .2 || Metea fine sandy loam, sandy substratum, 6 .
Casco fine sandy loam, 12 to 20 percent slopes, t0 12 percent slopes, eroded.-.._______.___.__ 520 .2
eroded . _ _ e 270 .1 || Metea fine sandy loam, stratified substratum,
Casco fine sandy loam, 20 to 30 percent slopes, 0 to 2 percent slopes_ . ——___________.__ 720 -2
eroded . _ e 560 . 2 || Metea fine sandy loam, stratified substratum,
Colwood fine sandy loam_________________.__._ 2, 000 .7 2 to 6 percent slopes______________________ 2, 750 .9
Delton loamy fine sand, 1 to 6 percent slopes._ _ 970 . 3 i| Metea fine sandy loam, stratified substratum
Delton loamy fine sand, 6 to 12 percent slopes, 6 to 12 percent slopes_______ ... 1,050 .4
eroded_ .. 340 . 1 | Montello loam, 0 t0 2 percent slopes_______..__ 540 .2
Delton fine sandy loam, 0 to 2 percent slopes__ 840 . 3 || Montello loam, 2 to 6 percent slopes_______.__ 1, 050 .4
Delton fine sandy loam, 2 to 6 percent slopes__| 3, 700 1. 3 || Montello silt loam, 0 to 2 percent slopes-.__ - 1, 050 ;4
Delton fine sandy loam, 6 to 12 percent slopes, Montello silt loam, 2 to 6 percent slopes__..._. 1, 300 .4
eroded. oo 710 .2 || Mosel fine sandy loam, 0 to 3 percent slopes__.|{ 1 850 .6
Fox sandy loam, 2 to 6 percent slopes________. 300 .1 || Mosel loam, 0 to 3 percent slopes_ .. _____.__ 840 .3
Fox sandy loam, 6 to 12 percent, slopes, eroded.. 540 .2 || Moundville loamy fine sand, 0 to 3 percent
Fox loam, 2 to 6 percent slopes___ .._____..__ 450 2 SIOPES 6, 600 2.3
Fox loam, 6 to 12 percent slopes, eroded._.____ 385 -1 || Moundville fine sandy loam, 0 to 3 percent
Gotham loamy fine sand, 0 to 2 percent slopes_| 8, 400 2.9 SLOPOS o e 3, 000 L0
Gotham loamy fine sand, 2 to 6 percent slopes_| 18, 830 6.5 || Mundelein loam, 0 to 3 percent slopes._ . __.__ 1, 500 ‘ 5
Gotham loamy fine sand, 6 to 12 percent slopes__ 3, 950 1.4 Mundelein silt loam, 0 to 3 percent slopes__.__ 2, 700 : 9
Gotham loamy fine sand, 12 to 20 percent slopes.| 1, 300 .4 || Oshtemo loamy fine sand, 0 to 2 percent slopes_| _1, 260 T4
Gotham loamy fine sand, loamy substratum, 0 Oshtemo loamy fine sand, 2 to 6 percent slopes_| 11, 600 4.0
t0 2 percent stopes_.. ... ______._._._. 1,100 .4 || Oshtemo loamy fine sand, 6 to 12 percent y
Gotham loamy fine sand, loamy substratum, slopes, eroded_______ e .. 6, 050 2.1
2 to 6 percent slopes_ ... ___________ 7,290 2.5 || Oshtemo loamy fine sand, 12 to 20 percent _
Gotham loamy fine sand, loamy substratum, slopes, eroded__ o __ 3, 150 L1
6 to 12 percent slopes, eroded_ ... _____.__ 3, 400 1.2 || Oshtemo fine sandy loam, 0 to 2 percent
Gotham loamy fine sand, loamy substratum, slopes_ - .____ L 340 1
12 to 20 percent slopes, eroded.- ... _.__ 1, 600 . 6 || Oshtemo fine sandy loam, 2 to 6 percent slopes..| 1,750 .5
Gotham fine sandy loam, 0 to 2 percent slopes__ 660 . 2 || Oshtemo fine sandy loam, 6 to 12 percent slopes,
Gotham fine sandy loam, 2 to 6 percent slopes__ 920 .4 eroded . oo | 340 1

530-288—175——2



8 SOIL SURVEY

TaBLE 1.—Approzimate acreage and proportionate extent of the soils—Continued

Percent Percent
Soil Acres of Soil Acres of
county county

Palms mucky peat, deepo oo oo oo 840 0. 3 || Sisson loam, 0 to 2 pereent slopes_ _ - _ . _.__ 180 0.1
Palms mucky peat, shallow._ . ______________ 1, 250 . 4 || Sisson loam, 2 to 6 percent slopes_______.____ 800 23
Plainfield sand, 0 to 12 percent slopes, eroded.._| 1,250 .4 || Steep sandy land._ .. ______________._ 2, 900 1.0
Plainfield sand, 12 to 20 percent slopes, eroded. 460 . 1 || Tedrow loamy fine sand, 0 to 3 percent slopes__| 4, 000 1. 4
Plainfield loamy fine sand, 0 to 2 percent slopes_| 3, 600 1.2 || Tedrow loamy fine sand, loamy substratum,
Plainfield loamy fine sand, 2 to 6 percent slopes_| 16, 500 5.7 0 to 3 percent slopes_ oo ._ 1, 600 .5
Plainfield loamy fine sand, 6 to 12 percent Tedrow fine sandy loam, 0 to 3 percent slopes__| 3, 470 1.2

SlOPCS - e e 7, 400 2.6 || Tedrow fine sandy loam, loamy substratum,
Plainfield loamy fine sand, 12 to 20 percent 0 to 3 percent slopes____ . _________________ 1, 650 .6

slopes, eroded. o oo oo 5, 340 1. 8 || Wyocena loamy fine sand, 2 to 6 percent slopes_| 1, 800 ;6
Plainfield-Wyocena complex, 2 to 6 percent Wyocena loamy fine sand, 6 to 12 percent

SlOPES. e oo 235 .1 SloPes .- o .. 1, 350 4
Plainfield-Wyocena complex, 6 to 12 percent Wyocena loamy fine sand, 12 to 20 percent

SlOPeS - - e 300 .1 slopes_ - 1, 300 .4
Plainfield-Wyocena complex, 12 to 30 percent Wyocena loamy fine sand, 20 to 30 percent

slopes . - - e 520 .3 slopes. - . e 580 2
Poygan fine sandy loam_____________________ 680 . 2 || Wyocena fine sandy loam, 2 to 6 percent slopes. 375 1
Poygan silty clay loam__ ... __ 2, 800 1.0 || Wyocena fine sandy loam, 6 to 12 percent
Rollin mucky peat_ - o . ____ 220 .1 slopes, eroded . _ _ _ _ __ __ ______ . ________.__ 285 1
Seward fine sandy loam, 0 to 2 percent slopes_- - 160 . 1 || Yahara fine sandy loam, 0 to 3 percent slopes__| 1, 480 5
Seward fine sandy loam, 2 to 6 percent slopes_ _ 720 .2
Sisson fine sandy loam, 0 to 2 percent slopes____ 520 .2 Total . - . 291, 200 100. 0
Sisson fine sandy loam, 2 to 6 percent slopes,

eroded . - . _____ 460 .1

This soil is susceptible to soil blowing and subsidence
where drained. Where drainage is practical, this soil is
used for corn and specialty crops. Controlling the water
table helps to control severe damage by soil blowing in
drained and cultivated areas. (Capability unit IVw-7;
woodland group 10; recreation group 1; wildlife group 6)

Adrian Series, Stratified Subseil Variant

The stratified subsoil variant of the Adrian series con-
sists of deep, moderately rapidly permeable soils under-
lain by a stratified loamy and sandy substratum. Ground
water is at or near the surface throughout the year.
These soils formed under sedges and marsh grasses that
are encroached on in places by tamarack and shrubs.
They formed in decaying fibrous plant residues that
overlie stratified silt and fine sand.

In a representative profile the surface layer is black
mucky peat 12 inches thick. Below this, to a depth of
36 inches, is black peaty muck and muck. The substratum
is thinly layered black loam, very dark gray fine sandy
loam, and grayish-brown loamy fine sand and fine sandy
loam.

These soils have high available water capacity and
are low in natural fertility.

Representative profile of Adrian mucky peat, deep,
stratified subsoil variant, in an uncultivated area NW1j
SW1/ sec. 34, T. 14 N, R. 8 E.,

0Oal—0 to 12 inches, black (N 2/0) sapric material; weak,
medium, granular structure; very friable; mildly
alkaline; gradual, smooth boundary.

0Oa2—12 to 24 inches, black (N 2/0) sapric material; few, fine,
distinet, light olive-brown (2.5Y §5/4) plant fibers;
weak, medium, granular structure; very friable;
mildly alkaline; gradunal, smooth Dboundary.

0a3—24 to 32 inches, black (5YR 2/1) sapric material;
common, fine, prominent, yellowish-brown (10YR

5/4) plant fibers; weak, medium, granular structure;
very friable; mildly alkaline; gradual, wavy bound-
ary.

Oad4-—32 to 36 inches, black (10YR 2/1) sapric material;
few, fine, prominent, yellowish-brown (10YR 5/4)
plant fibers; massive; friable; neutral; clear, smooth
boundary.

IIC1—36 to 40 inches, black (10YR 2/1) loam; few inter-
mingled fine, prominent, dark yellowish-brown (10YR
3/4) plant stems and fibers; massive; firm; mildly
alkaline; clear, smooth boundary.

IIC2—40 to 44 inches, very dark gray (N 3/0) fine sandy
loam; many, coarse, distinet, grayish-brown (2.5Y
5/2) streaks and mottles; massive; friable; neutral;
clear, smooth boundary.

I1C3—44 to 60 inches, grayish-brown (2.5Y 5/2) loamy fine
sand and fine sandy loam; stratified; massive; fri-
able to firm; neutral to mildly alkaline.

Depth of organic soil over the underlying sand and silt
ranges from 16 to 48 inches. The Oal horizon is mucky
peat in most areas, but local areas of muck occur. The un-
derlying mineral soil ranges from silt and fine sand to loam
and layers of clay and silt. In most areas soils show evidence
of stratified or alluvial deposits in the substratum.

The stratified subsoil variant of the Adrian soils is under-
Iain by siratified silt and sand, but the associated Palms,
Adrian, and Rollin soils are underlain by loam, sand, and
marl, respectively.

Adrian mucky peat, deep, stratified subsoil variant
(0 to 2 percent slopes) (Ae).—This soil is on broad to long
and narrow or irregularly shaped areas in the lowlands.
Tts profile is representative of the series.

Where drainage is practical, this soil is used for corn
and truck crops. Controlling the water table helps to
reduce oxidation and subsidence. (Capability unit TVw-7;
woodland group 10; recreation group 1; wildlife group 6)

Adrian mucky peat, shallow, stratified subsoil
variant (0 to 2 percent slopes) (Ak).-—This soil is in broad
to long and narrow or irregularly shaped areas in the
lowlands. Its profile is shallower over silt and fine sand
(16 to 30 inches) than the representative profile.
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Included with this soil in mapping are areas of a
nllineml soil that has an organic surface layer 16 inches
thick.

This soil is susceptible to soil blowing and subsidence
if it is drained. Where drainage is practical, this soil is
used for corn and truck crops. Controlling the water
table helps to reduce oxidation and subsidence. (Capa-
bility unit IVw-T7; woodland group 10; recreation group
1; wildlife group 6)

Alluvial Land

Alluvial land is a miscellaneous land type that con-
sists of unconsolidated alluvium or colluvium. Areas of
deep, sandy and loamy alluvial soils are on the flood
plains of streams or in very small depressional areas sur-
rounded by uplands. Where it is adjacent to streams,
Alluvial wetland is subject to frequent flooding.

Alluvial land (0 to 2 percent slopes) (Am).—This land
type consists of deep, sandy and loamy alluvial and
colluvial soils. The texture of the surface layer is var-
iable, even within small aveas. It ranges from loamy fine
sand to loam. )

Alluvial land is better suited to pasture, trees, or wild-
life than to cultivation. (Capability unit I1Tw-12; wood-
land group 9; recreation group 5; wildlife group 7)

Alluvial land, wet (0 to 2 percent slopes) (An).—This

land type is similar to Alluvial land except that ground
water 1s at or near the surface of the soil throughout the
rear.
’ Alluvial areas adjacent to streams ave subject to fre-
quent flooding. Colluvial depressions on uplands have a
high ground-water table and frequently have water
standing on the surface. Generally drainage is not feas-
ible. Texture ranges from loamy fine sand to loam and
is quite variable within small areas. Some areas have
thin organic layers interlaid in the alluvial strata.

Alluvial land, wet, is seldom used for crops, because
it has an unfavorable position on the landscape that
causes wetness. Also, it has a very small acreage. It is
better suited to pasture, trees, or wildlife than to culti-
vation. (Capability unit IVw-5; woodland group 9;
recreation group 3; wildlife group 5b)

Ankeny Series

The Ankeny series consists of well-drained, nearly
level, loamy soils. These soils formed in the alluvial or
colluvial deposits. )

In a representative profile the surface layer is about
30 inches of very dark grayish-brown and very dark gray
fine sandy loam. The subsoil is dark yellowish-brown and
yellowish-brown fine sandy loam and loam about 15
inches thick. The substratum is yellowish-brown loamy
fine sand.

Ankeny soils have medium available water capacity
and moderately rapid permeability. Natural fertility is
low.

Representative profile of Ankemy fine sandy loam (0
to 2 percent slopes), in a cultivated field, NW14SE1,
sec. 18, T. 15 N.,, R. 8 E.

Al11—0 to 18 inches, very dark grayish-brown (10YR 3/2)

fine sandy loam; weak, medium, granular structure;
very friable; medium acid; clear, smooth boundary.

A12—18 to 23 inches, very dark gray (10YR 3/1) fine sandy
loam; weak, medium, granular structure; very fri-
able; mediumn acid; clear, smooth boundary.

A13—23 to 30 inches, very dark grayish-brown (10YR 3/2)
fine sandy loam; weak, medium, granular structure;
very friable; medium acid; gradual, smooth bound-

ary.

B1—30 to 35 inches, dark yellowish-brown (10YR 3/4) fine
sandy loam; weak, medium, granular structure; very
friable; medium acid; gradual, smooth boundary.

B2-—35 to 40 inches, dark yellowish-brown (10YR 4/4) loam;
weak, medium, subangular blocky structure; friable;
medium acid; gradual, smooth boundary.

B3—40 to 45 inches, yellowish-brown (10YR 5/6) fine sandy
loam ; weak, fine, subangular blocky structure; very
friable; medium acid; gradual, smooth boundary.

‘C—45 to 60 inches, yellowish-brown (10YR 5/8) loamy fine
sand; weak, fine, subangular blocky structure; very
friable; medium acid.

?L‘he dark-colored A horizon ranges from 12 to 45 inches in
thickness. The A1l horizon ranges from very dark grayish-
brown_ (10YR 3/2) to very dark brown (10YR 2/2). The
colluvial deposits range from fine sandy loam to loam.

The Ankeny soils in Marquette County have a slightly
more acid solum than in the defined range for the series,
but this does not alter their usefulness or behavior,

Ankeny soils are finer textured than the associated Gotham
soils and dark colored to a greater depth.

Ankeny fine sandy loam (0 to 2 percent slopes)
(Ao).—This soil occupies long narrow draws and small
depressions in the uplands.

Included with this soil in mapping are small areas
that have a loam surface layer. The texture of surface
layer and subsoil in this mapping unit is fairly variable
within mapped areas. Also included are some gently
sloping soils.

Soil blowing and erosion are slight hazards where
runoff is concentrated. These soils are subject to flooding
by the runoff water from higher surrounding areas.

The soils are suited to all crops commonly grown in the
county. (Capability unit ITIw-12; woodland group 1;
recreation group 5; wildlife group 4)

Boyer Series

The Boyer series consists of well-drained sandy and
loamy soils that are moderately deep over sand or sand
and gravel. They are mostly in the central part of the
county. Ground water is at a depth of more than 5 feet
throughout the year. These soils formed under mixed
hardwoods in calcareous sandy glacial outwash.

In a representative profile the surface layer is dark
grayish-brown loamy fine sand 8 inches thick. The sub-
soil is 20 inches of yellowish-red and dark yellowish-
brown sandy loam. The substratum is pale-yellow sand
and gravel.

Boyer soils have a low available water capacity. Perme-
ability is moderately rapid, and natural fertility is low.

Representative profile of Boyer loamy fine sand, 6 to
12 percent slopes, eroded, in a cultivated field, SW1/}
NW1, sec. 14, T, 16 N., R. 10 E.

Ap—O0 to 8 inches, dark grayish-brown (10YR 4/2) loamy
fine sand; weak, medium, subangular blocky struc-
ture; friable; moderately alkaline; abrupt, smooth
boundary.

B21t—8 to 26 inches, yellowish-red (5YR 4/6) heavy sandy
loam; moderate, medium, blocky structure; clay
films on horizontal and vertical ped faces; friable;
slightly acid; gradual, wavy boundary.
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B3—26 to 28 inches, dark yellowish-brown (10YR 3/4) sandy
loam; moderate, medium, subangular blocky struc-
ture; clay bridging; slightly acid; clear, wavy
boundary.

C—=28 to 60 inches, pale-yellow (2.5YR 8/4) sand and gravel;
single grained; loose; moderately alkaline; gravel
not very abundant.

The solum ranges from 24 to 36 inches in thickness and
from slightly acid to neutral. The Ap horizon is loamy fine
sand or fine sandy loam. In some undisturbed areas the Al
horizon is thin (less than 4 inches thick) and black or very
dark grayish-brown (10YR 2/1-10YR 2/2). The B horizon

ranges from sandy loam to sandy clay loam. The sandy clay

loam is generally less than 10 inches thick. The gravel con-
tent of the C horizon ranges from none to very gravelly.

Boyer soils are shallower to the caleareous substratum
than are the Oshtemo soils, because Boyer soils have a thin-
ner loamy sand horizon above the B2 horizon. Boyer soils
are coarser textured in the B horizon than are the Fox soils,
and the dolomitic gravel content of the C horizon is lower.
All of these soils are underlain by sand or sand and gravel
outwash.

Boyer loamy fine sand, 2 to 6 percent slopes (BmB).—
This soil has slopes that are less than 300 feet long in
most places and are irregular in shape. The profile of
this soil has a thicker subsoil in most areas than the
profile described as representative for the series.

Included with this soil in mapping are some moderately
eroded areas. Also included are small areas that are
nearly level.

This soll is too sandy for intensive cultivation. It is
moderately susceptible to soil blowing and slightly sus-
ceptible to water erosion. This soil is suited to all crops
commonly grown in the county. (Capability unit T1Is—4;
woodland group 4; recreation group 5; wildlife group 3)

Boyer loamy fine sand, 6 to 12 percent slopes, eroded
{BmC2).—This soil has slopes that are less than 300 feet
long in most places. Soil areas are elongated to irregular
in shape. The surface layer is about 7 inches thick. The
profile of this soil has a thinner and lighter colored sur-
face layer than the profile described as representative
for the series. ) o )

Included with this soil in mapping are some areas of
soils that have complex rolling slopes. Also included are
areas where erosion is slight, especially where the soil

is In permanent pasture and trees. In other small in-

cluded areas erosion is severe.

This soil is too strongly sloping for intensive cultiva-
tion. It is susceptible to soil blowing and water erosion.
Some unprotected areas are damaged by erosion. This
soil is suited to all the crops commonly grown in the
county. (Capability unit ITTe-7; woodland group 4;
recreation group 5; wildlife group 3)

Boyer loamy fine sand, 12 to 20 percent slopes, eroded
(BmD2).—The slopes of this soil are less than 200 feet long
in most places. Soil areas are elongated to irregular in
shape. The profile of this soil has a thinner and lighter
colored surface layer and a thinner subsoil than the pro-
file described as representative for the series. The sur-
face layer is about 6 inches thick, and the subsoil is
about 15 inches thick. The organic-matter content, level
of fertility, and available water capacity are lower than
in the uneroded soil.

Included with this soil in mapping are small areas of
Oshtemo soils and areas of a soil that has complex slopes.
Also included are some areas of soils that are only slightly
eroded and are used as woodland and for permanent

pasture. In some areas of Springfield Township the
soil has a surface layer of coarser loamy sand.

This soil is too steep for safe cultivation, and it is
susceptible to soil blowing and erosion. Although most
crops commonly grown in the county can be grown on
this soil, it is better suited to hay or pasture. Woodland
and wildlife habitat also are suitable uses. (Capability
unit IVe-7; woodland group 4; recreation group 5; wild-
life group 3)

Boyer loamy fine sand, 20 to 30 percent slopes, eroded
(BmE2).—This soil has slopes that are less than 200 feet
long in most places. Soil areas are elongated to irregular
in shape. The surface layer is thinner and lighter colored
than the one described as representative for the series,
and the subsoil is thinner.

Included with this soil in mapping are some areas of
a soil that has complex slopes. Also included are some
areas of Oshtemo soils. Other inclusions are areas of
permanent pasture and woodland that are only slightly
eroded and small areas that are severely eroded.

This soil is too steep for safe cultivation. It is suscep-
tible to soil blowing and water erosion. Where unpro-
tected areas have been damaged by erosion, the surface
soil is thinner than in uneroded areas and the organic-
matter content, fertility, and available water capacity
are lower. This soil is suitable as woodland and for wild-
life habitat. (Capability unit VIIe—4; woodland group
4; recreation group 5; wildlife group 3)

Boyer fine sandy loam, 2 to 6 percent slopes (BnB).—
This soil has slopes that are less than 300 feet long in
most places. Soil areas are irregular in shape. The sur-
face layer is finer textured than in the profile described as
the representative for the series, and the subsoil is slightly
thicker.

Included with this soil in mapping are some areas of
undulating soils. Also included are some small areas of
moderately eroded soils.

This soil is suited to all crops commonly grown in
the county. Erosion is a moderate hazard. (Capability
unit IIIs—4; woodland group 3; recreation group 5;
wildlife group 1)

Boyer fine sandy loam, 6 to 12 percent slopes, eroded
(BnC2).—This soil has slopes that are less than 200 feet
long in most places. Soil areas are elongated to irregular
in shape (fig. 4). The surface layer is about 6 inches
thick. It is thinner, finer textured, and lighter colored
than the surface layer in the profile described as rep-
resentative for the series.

Included with this soil in mapping are some areas of
soils that have complex rolling slopes. Also included are
small areas of the Oshtemo soils. Other inclusions are
areas of woodland and permanent pasture that are only
slightly eroded.

This soil is susceptible to soil blowing and water ero-
sion. Where unprotected areas have been damaged by
erosion, the surface soil is thinner than in uneroded
areas and the organic-matter content, fertility, and avail-
able water capacity are lower.

This soil is suited to all the crops commonly grown in
the county. (Capability unit I1Te-7; woodland group 8;
recreation group 5; wildlife group 1)

Boyer fine sandy loam, 12 to 20 percent slopes,
eroded (BnD2).—This soil has slopes that are less than 200
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Figure 4—Typical landscape of Boyer soils under cultivation.

feet long in most places. Soil areas are elongated to
irregular in shape. The surface layer is 5 inches thick.
It 1s thinner, lighter colored, and finer textured than
the surface layer in the profile described as representa-
tive for the series.

Included with this soil in mapping are some areas of
soils that have complex slopes. Also included are areas
in woodland and permanent pasture that are slightly
eroded. Other inclusions are small areas where the sur-
face layer is darker and some areas of Oshtemo soils.
Small areas are severely eroded.

This soil is susceptible to soil blowing and water ero-
sion. Where unprotected areas have been damaged by
erosion, the surface soil is thinner than in uneroded areas
and the organic-matter content, fertility, and available
water capacity are lower.

This soil is suited to most crops commonly grown in
the county but it is better suited to hay or pasture. Also,
it is suitable as woodland and for wildlife habitat. (Ca-
pability unit IVe-7; woodland group 3; recreation group
5; wildlife group 1) ,

Boyer-Oshtemo loamy sands, 2 to 6 percent slopes
{BrB}.—This complex consists of about 55 percent Boyer
soils and 45 percent Oshtemo soils. It has slopes that
are less than 300 feet long in most places. Soil areas
are irregular in shape.

The profiles of the soils in this complex have coarser

sand in the surface layer and are more acid than the
profiles representative for Boyer and Oshtemo soils.

Included with this complex in mapping are some areas
of moderately eroded soils and some soils that have com-
plex slopes.

These soils are susceptible to soil blowing and water
erosion. Where unprotected areas have been damaged
by erosion, the surface layer is thinner and the organic-
matter content, fertility, and available water capacity
are lower than in uneroded soils. (Capability unit I11s—4;
woodland group 4; recreation group 5; wildlife group 3)

Boyer-Oshtemo loamy sands, 6 to 12 percent slopes,
eroded (BrC2).—This complex consists of about 60 per-
cent Boyer soils and 40 percent Oshtemo soils. It has
slopes that are less than 200 feet long in most places.
Soil areas are irregular in shape.

The profiles of the soils in this complex have a thinner,
coarser, and lighter colored surface layer and a some-
what thinner subsoil than profiles representative for
Boyer and Oshtemo soils. They are also more acid.

Included with these soils in mapping are wooded areas
and areas in permanent pasture that are only slightly
eroded.

This complex is susceptible to soil blowing and water
erosion. Where unprotected areas have been damaged
by erosion, the surface soil is thinner than in uneroded
areas and the organic-matter content, fertility, and avail-
able water capacity are lower.
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These soils are suited to all the crops commonly grown in
the county. (Capability unit ITTe~7; woodland group 4;
recreation group 5; wildlife group 8)

Boyer Series, Dark Surface Variant

Boyer, dark surface variant soils are well-drained
loamy soils that are moderately deep over sand or sand
and gravel. They are mostly in the east-central part of
the county. Ground water is at a depth of more than 5
feet throughout the year. These soils formed under native
grasses and oak openings. They formed in calcareous
sandy glacial outwash.

In a representative profile the surface layer is very
dark brown fine sandy loam 6 inches thick. The subsur-
face soil is brown sandy loam 1 inch thick. The subsoil
is about 26 inches thick. The upper 5 inches is dark
reddish-brown sandy loam. The next 8 inches is strong-
brown loamy sand, and the lower 3 inches is reddish-
brown loamy sand. The substratum is brownish-yellow
sand and gravel.

Boyer, dark surface variant soils have a low available
water capacity, moderately rapid permeability, and me-
dium natural fertility.

Representative profile of Boyer fine sandy loam, dark
surface variant, 2 to 6 percent slopes, in an uncultivated
area, SWI,NE1, sec. 9, T. 17 N., R. 9 E.

Al—0 to 6 inches, very dark brown (10YR 2/2) fine sandy
loam; weak, medium, blocky structure; friable; me-
dium acid; abrupt, smooth boundary.

A2—6 to 7 inches, brown (7.5YR 5/4) sandy loam; weak,
fine, subangular blocky structure; friable; medium
acid; abrupt, smooth boundary.

B2t—7 to 12 inches, dark reddish-brown (5YR 3/4) sandy
loam; moderate, medium subangular blocky struc-
ture; thin, patchy clay films on all ped faces; firm;
medinm acid; clear, smooth boundary.

B381—12 to 30 inches, strong-brown (7.5YR 5/6) loamy sand;
moderate, medium, subangular blocky structure;
friable; medium acid; clear, smooth boundary.

B32—30 to 33 inches, reddish-brown (5YR 4/4) loamy sand ;
moderate, medium, subangular blocky structure; fri-
able; medium acid; clear, smooth houndary.

C—33 to 60 inches, brownish-yellow (10YR 6/6) sand and
gravel; single grained; loose; some cobblestones and
pebbles ; moderately alkaline. :

The Al horizon of Boyer, dark surface varviant soils is
loamy fine sand or fine sandy loam. Local areas of sandy
loam occur. The surface layer is very dark brown (10YR
2/2) or black (10YR 2/1). The solum ranges from 24 to 36
inches in thickness. The B2 horizon ranges from sandy loam
to loam. The B3 horizon is loamy sand. The gravel content
of the subgtratum ranges from none to very gravelly.

The Boyer, dark surface variant spils have a darker color-
ed surface layer than the associated Boyer soils and an A2
horizon, which the associated Boyer soils lack.

Boyer fine sandy loam, dark surface variant, 0 to 2
percent slopes (BoA).—This soil occupies terraces on
uplands. Soil areas are genervally irregular in shape.
The subsoil is about 35 inches thick.

Included with this soil in mapping ave small arveas of
Lorenzo soils and of a soil that has a loam surface layer.
Also included are small areas of a soil that has a lighter
colored surface layer than this dark surface variant.

This soil is too droughty for intensive cultivation. It
is susceptible to soil blowing. Where unprotected areas
have been damaged by erosion, the surface soil is thinner
than in uneroded areas and the organic-matter content,
fertility, and available water capacity are lower.

This soil is suited to all crops commonly grown in the
county. Maintaining favorable organic-matter content
and fertility helps to control erosion and to prevent soil
deterioration. (Capability unit IIIs—4; woodland group
12; recreation group 5; wildlife group 4)

Boyer fine sandy loam, dark surface variant, 2 to 6
percent slopes (BoB).—This soil is in areas that are gen-
erally irregular in shape. Slopes are less than 300 feet
long in most places. The profile of this soil is representa-
tive of the series.

Included with this soil in mapping are small areas of
Lorenzo soils and areas that have a loam surface layer.
Also included are small moderately eroded areas.

This soil is suited to all crops commonly grown in the
county. Irosion is a moderate hazard to cultivation.
Maintaining favorable organic-matter content and fer-
tility helps to control erosion and to prevent soil de-
terioration. (Capability unit ITIs4; woodland group
12; recreation group 5; wildlife group 4)

Boyer fine sandy loam, dark surface variant, 6 to 12
percent slopes, eroded (BoC2).—This soil has slopes that
are less than 200 feet long in most places. Soil areas are
generally irregular in shape. The profile of this soil has
a thinner, somewhat lighter colored surface layer than
the profile described as representative of dark subsoil
variants.

Included with this soil in mapping are small areas of
Lorenzo soils and of soils that have a loam surface layer.
Also included are areas of woods and permanent pasture
that are only slightly eroded. In local areas complex
rolling slopes occur.

This soil is too steep for intensive cultivation. It is
susceptible to soil blowing and water erosion. Where un-
protected areas have been damaged by erosion, the sur-
face soil is thinner than in the uneroded areas and the
organic-matter content, fertility, and available water
capacity are lower,

This soil is snited to all crops commonly grown in the
county. Maintaining favorable organic-matter content
and fertility helps to control erosion and to prevent soil
deterioration. (Capability unit I1Te~7; woodland group
125 vecreation group 5; wildlife group 4)

Briggsville Series

The Briggsville series consists of deep, well-drained,
silty soils that are underlain by lacustrine silt and clay.
Ground water is at a depth of more than 5 feet through-
out the year. These soils formed under mixed hardwoods.

In a representative profile the surface layer is very
dark gray silt loam about 3 inches thick. The subsurface
layer is about 8 inches of light brownish-gray silt loam.
The subsoil is about 27 inches thick. It is brown and
reddish-brown silty clay loam in the upper 14 inches,
and reddish-brown silty clay and silty clay loam in the
lower 13 inches. The substratum is brown, calcareous
heavy silty clay loam.

Briggsville soils have high available water capacity,
moderately slow permeability, and high natural fertility.

Representative profile of Briggsville silt loam, 0 to 2
percent slopes, in a woodlot SE1,NW1/ sec. 22, T. 15 N.,
R.8 E.

O1—1 inch to 0, dark-brown (10YR 4/3) mat of hardwood
leaves containing some litter from grass and forbs.
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A1—O0 to 3 inches, very dark gray (10YR 3/1) silt loam that
has moderate, fine, granular structure; friable; fine
plant roots abundant; medium acid; clear, smooth
boundary.

A2—3 to 11 inches, light brownish-gray (10YR 6/2) silt loam

that has a high sand content; moderate, thin, platy

strueture ; friable; plant roots are plentiful; medium
acid; gradual, wavy boundary.

to 17 inches, brown (7.5YR 5/4) silty clay loam

that has moderate, medium, subangular blocky struc-

ture; friable; roots plentiful; light brownish-gray

(10YR 6/2) bleached silt coatings on vertical faces

of peds; strongly acid; gradual, wavy boundary.

B21t—17 to 25 inches, reddish-brown (5YR 4/4) heavy silty
clay loam that has moderate to strong, medium,
angular and subangular blocky structure; slightly
hard when dry, slightly plastic when wet; thin,
patchy clay films on all ped faces; roots plentiful;
strongly acid; clear, wavy boundary.

B22t—25 to 32 inches, reddish-brown (5YR 4/3) silty clay
that has weak, medium, prismatic structure that
breaks to moderate to strong, medium, angular
blocky structure; very firm; thin, patchy clay films
on ped faces and black (5YR 2/1) spots of manganese
or organic material; roots plentiful; medium acid;
gradual, irregular boundary.

B3t—32 to 38 inches, reddish-brown (5YR 4/4) heavy silty
clay loam that has moderate, medium, prismatic
structure breaking to moderate, medium, angular
blocky ; very firm; few, thin, patchy clay flows and
spots of manganese and organic matter; roots plen-
tiful ; slightly acid; clear, wavy boundary.

C—38 to 60 inches, brown (7.5YR 5/4) heavy silty clay loam
that has weak, thick, platy structure; stratified; firm;
moderately alkaline.

Bi1—11

Depth to free carhonates ranges from 24 to more than 50
inches. Where free carbonates occur below a depth of 40
inches, the lower part of the solum is neutral to alkaline.
The B2 horizon ranges from heavy silty clay loam to silty
clay. Hue in the B and C horizons ranges from 7.5YR to
2.5YR. In some areas the C horizon is fine sandy loam or
loam.

Briggsville soils are less friable throughout the profile than
Sisson soils, which, unlike Briggsville soils, have developed
in fine sand and coarse silt and have less than 35 percent clay
in the B horizon. Briggsville soils have a lighter ecolored
surface layer than Montello soils. All of these soils formed
in lacustrine deposits.

Briggsville loam, 0 to 2 percent slopes .(BsA)—This
soil is in fairly large, broad areas and m areas that are
small and irregular in shape. It has a. coarser textured
loam surface layer than that in the profile described as
representative for the series.

Included with this soil in mapping are areas that have
a sandy loam surface layer and local areas of a soil that
has a darker surface layer than this Briggsville soil.

This soil is suited to all crops commonly grown in the
county. It is slow to dry out in spring and after rains.
Systems that remove surface water are beneficial in
speeding drainage. With careful management continuous
row crops can be grown safely. (Capability unit ITs-7;
woodland group 1; recreation group 6; wildlife group 2)

Briggsville loam, 2 to 6 percent slopes {BsB).—This
soil has slopes that are less than 300 feet long in most
places. Soil areas are normally irregular in shape. The
profile of this soil has a lighter colored and coarser tex-
tured surface layer than that in the profile described as
representative for the series.

Included with this soil in mapping are areas of a soil
that has a fine sandy loam surface layer. Also included
are areas where the soil is underlain by loam to sandy
loam till at a depth of more than 48 inches.

This soil is susceptible to water erosion. Because per-
meability is slow, runoff is rapid after heavy rains. Where
unprotected areas have been damaged by erosion, the
surface soil is thinner than in uneroded areas and the
organic-matter content, fertility, and available water
capacity are lower. )

This soil is suited to all crops commonly grown in the
county. Maintaining favorable organic-matter content
and fertility helps to control erosion and to prevent soil
deerioration. (Capability unit ITe-6; woodland group 1;
recreation group 6; wildlife group 2)

Briggsville loam, 6 to 12 percent slopes, eroded
(BsC2).—This soil has slopes that are less than 200 feet
long in most places. Soil areas are normally irregular in
shape. The profile of this soil has a lighter colored and
coarser textured surface layer than the profile described
as representative for the series, and a thinner combined
surface layer and subsoil (about 30 inches thick).

Included with this soil in mapping are areas of soil
that has a silt loam or a sandy loam surface layer. Also
included are areas of permanent pasture that are slightly
eroded.

This soil is susceptible to erosion. Where unprotected
areas have been damaged by erosion, the surface soil is
thinner than it is in uneroded areas and the organic-
matter content, fertility, and available water capacity
are lower.

This soil is suited to all crops commonly grown in the
county. Maintaining favorable organic-matter content
and fertility helps to control erosion and to prevent soil
deterioration. (Capability unit I1Ie-2; woodland group
1; recreation group 6; wildlife group 2)

Briggsville loam, 12 to 20 percent slopes, eroded
{BsD2).—This soil has slopes that are less than 200 feet
long in most places. Soil arveas are generally irregular
in shape. The profile of this soil has a thinner, lighter
colored surface layer than the profile described as rep-
regsentative for the series.

Included with this soil in mapping just north of Ox-
ford are soils that have loam to fine sandy loam till in
the substratum at a depth of more than 40 inches. Also
included are small steep areas and areas of woods and
permanent pasture that are slightly eroded.

This soil 1s susceptible to severe water erosion. Where
unprotected areas have been damaged by erosion, the
surface soil is thinner than in uneroded areas and the
organic-matter content, fertility, and available water
capacity are lower.

This soil can be used for most crops commonly grown
in the county, but it is better suited to pasture or hay
crops than to cultivated crops. Maintaining favorable
organic-matter content and fertility helps to control ero-
sion and to prevent soil deterioration. (Capability unit
ITTe-2; woodland group 1; recreation group 6; wildlife
group 2)

Briggsville silt loam, 0 to 2 percent slopes (BvA).—
This soil is in areas that are fairly large and in areas that
are small and irregular in shape. Its profile is representa-
tive of the series.

This soil is suited to all the crops commonly grown in
the county. It is slow to dry out in the spring and after
rains, and systems that remove surface water and speed
up drainage are beneficial. Under a high level of man-
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agement, row crops can be safely grown continuously.
(Capability unit ITs-7; woodland group 1; recreation
group 6; wildlife group 2)

Briggsville silt loam, 2 to 6 percent slopes (BvB).—
This soil has slopes that are less than 300 feet long in
most places. Soil areas are normally irregular in shape.
The combined surface layer and subsoil of this soil are
slightly thinner (about 34 inches thick) than in the profile
described as representative of the series and the surface
layer is somewhat lighter colored.

This soil is susceptible to water erosion. Because per-
meability is slow, runoff is rapid after heavy rains. Where
unprotected areas have been damaged by erosion, the sur-
face soil is thinner than in the uneroded soil, and the
organic-matter content, fertility, and available water ca-
pacity are lower.

This soil is suited to all crops commonly grown in the
county. Maintaining favorable organic-matter content and
fertility helps to control erosion and to prevent soil deteri-
oration. (Capability unit ITe-6; woodland group 1; rec-
reation group 6; wildlife group 2)

Casco Series

The Casco series consists of well-drained, loamy soils
that are shallow over sand or sand and gravel. Ground
water is at a depth of more than 5 feet throughout the
year. These soils formed under mixed hardwoods domi-
nated by black oak in calcareous glacial outwash sand

and gravel.

In a representative profile the surface layer is dark
grayish-brown fine sandy loam 7 inches thick. The sub-
soil is brown sandy clay loam in the upper 7 inches and
clay loam in the lower 5 inches. The substratum is yel-
lowish-brown calcareous sand and gravel.

Casco soils have low available water capacity and mod-
erate permeability. Natural fertility is medium. The sub-
stratum is rapidly permeable.

" Representative profile of Casco fine sandy loam, 2 to 6
percent slopes, in a cultivated field, NW14SE% sec. 26,
T. 14 N, R. 10 E.

Ap—o0 to 7 inches, dark grayish-brown (10YR 4/2) fine sandy
loam; moderate, medium, granular structure; fri-
able; medium acid; abrupt, smooth boundary.

B21t—7 to 14 inches, brown (7.5YR 4/4) sandy clay loam;
moderate, medium, subangular blocky structure;
firm ; medium acid; clear, wavy boundary.

B22t—14 to 19 inches, brown (7.5YR 4/4) light clay loam;
moderate, coarse and medium, subangular blocky
structure; patchy dark-brown (7.5YR 3/2) coatings
on peds; firm; few pebbles; medium acid; clear,
wavy boundary.

C1—19 to 22 inches, yellowish-brown (10YR 5/4) gravelly
sand, single grained; loose; moderately alkaline;
partly weathered sandstone -and limestone gravel.

02—22 to 60 inches, yellowish-brown (10YR 5/4) sand and
gravel; stratified; loose; moderately alkaline.

The solum ranges from 10 to 20 inches in thickness and
is medium acid. The Ap horizon is generally fine sandy loam.
In some undisturbed areas the Al horizon is thin (less than
4 inches thick) and very dark grayish brown or very dark
brown. The B22t horizon ranges from sandy clay loam to
clay loam. The C horizon ranges from slightly gravelly to
very gravelly, ’

Casco .soils are shallower (10 to 20 inches) to calcareous
outwash than the Fox and Boyer soils and have a thinner
solum. Casco soils are finer textured in the B horizon than

are Boyer and Oshtemo soils and the dolomitic gravel con-
tent of the C horizon is higher. All of these soils are under-
lain by sand or sand gravel outwash.

Casco fine sandy loam, 2 to 6 percent slopes {CaB).—
This soil is in irregularly shaped areas, and slopes are
generally less than 300 feet long. It has the profile rep-
resentative for the Casco series.

Included with this soil in mapping are some areas of
soils in Buffalo Township that have a somewhat darker
surface layer. Also included are small areas of soils that
have a moderately eroded loam surface layer, and areas
of soils that are gently undulating. Other included areas
are nearly level.

This soil is suited to all crops commonly grown in the
county. Erosion is a moderate hazard. Maintaining fer-
tility and organic-matter content helps to control ero-
ston and to prevent soil deterioration. (Capability unit
ITTe—4; woodland group 5; recreation group 5; wildlife
group 3)

Casco fine sandy loam, 6 to 12 percent slopes, eroded
(CaC2).—Most areas of this soil are elongated to irregular
in shape, and slopes are generally less than 300 feet long.
The profile of this soil has a thinner, lighter colored
surface layer and a thinner solum (about 17 inches thick)
than that representative of the series. The organic-matter
content, fertility, and available water capacity are lower
than in uneroded Casco soils.

Included with this soil in mapping are small areas

of soils that have a loam surface layer. Also included
are small areas of very shallow gravelly soils, and areas
of soils that have complex slopes.
_ This soil is susceptible to soil blowing and erosion. It
is suited to most crops grown in the county but is better
suited to hay and pasture than to cultivated crops. Main-
taining fertility level and organic-matter content helps
to control erosion and to prevent soil deterioration. (Ca-
pability unit IVe—4; woodland group 5; recreation group
5; wildlife group 3)

- Casco fine sandy loam, 12 to 20 percent slopes, eroded
(CaD2).—This soil is in irregularly shaped areas, and
slopes are generally less than 200 feet long (fig. 5). The
profile of this soil has a thinner solum (about 16 inches
thick) than that representative of the series and a thin-
ner lighter colored surface layer. The organic-matter
content, fertility, and available water capacity ave lower
than in the uneroded Casco soil.

Included with this soil in mapping are areas of the
very shallow gravelly soils.

This soil is too strongly sloping for cultivation. It is
susceptible to soil blowing and erosion. This soil is suited
to pasture that has limited grazing and to woodland and
wildlife habitat. The use of complete fertilizers helps to
maintain these soils. (Capability unit VIe—4; woodland
group 5; recreation group 5; wildlife group 3)

Casco fine sandy loam, 20 to 30 percent slopes, eroded
(CaE2).—Most areas of this soil are generally elongated to
irregular in shape, and slopes are generally less than
200 feet long.

"The profile of this soil has a thinner combined surface
layer and subsoil (about 14 inches thick) and a thinner,
lighter colored surface layer than the representative pro-
file. The organic-matter content, fertility, and available
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Figure 5—Landscape of Casco fine sandy loam, 12 to 20 percent slopes, eroded.

water capacity are lower than in the uneroded Casco
soil.

Included with this soil in mapping are areas of soils
that have a darker colored surface layer. Some areas
where slopes are convex have inclusions of very shallow
gravelly soils. Also included are areas that have com-
plex slopes.

This soil is too strongly sloping for cultivation. It is
susceptible to severe erosion. This soil is suited to pasture
that has controlled grazing and to woodland and wild-
life habitat. The use of complete fertilizers helps to main-
tain these soils. (Capability unit VIIe—4; woodland
group 5; recreation group 5; wildlife group 3)

Colwood Series

The Colwood series consists of deep, poorly drained,
nearly level, loamy soils in lowland drainageways and
old lake basins. Ground water is at or near the surface
throughout the year. These soils formed under sedges,
grasses, and lowland hardwoods in lake-laid, stratified
silt and fine sand.

In a representative profile the mineral surface layer is
very dark brown fine sandy loam and loam about 8 inches

thick. It is under about 4 inches of black muck. The sub-
soil is 4 inches of mottled, very dark brown clay loam
in the upper part, 12 inches of dark-gray silty clay loam
in the middle, and 8 inches of dark-gray loamy fine sand
in the lower part. The substratum is yellowish-brown
very fine sandy loam to loamy very fine sand.

Colwood soils have high available water capacity, mod-
erate permeability, and medium natural fertility.

Representative profile of Colwood fine sandy loam in
a wooded area, SE14SE1/ sec. 30, T. 14 N, R. 9 E.

O-—4 inches to 0, black (5YR 2/1) muck; weak, fine, granu-
lar structure; very friable; medium acid; clear,
smooth boundary.

A1—0 to 3 inches, very dark brown (10YR 2/2) fine sandy
loam; weak, fine, granular structure; very friable;
slightly acid; clear, smooth boundary.

A3—38 to 8 inches, very dark brown (10YR 2/2) loam; weak,
fine, granular to fine subangular blocky structure;
friable; slightly acid; gradual, wavy boundary.

B21—8 to 12 inches, very dark brown (10YR 2/2) clay loam;
common to many, prominent, yellowish-red (5YR
4/6) mottles; massive; firm; slightly acid; gradual,
wavy boundary.

B22g—12 to 24 inches, dark-gray (10YR 4/1) silty clay loam;
common, medium, prominent, yellowish-red (5YR
4/6) mottles; weak, coarse, subangular blocky struc-
ture to massive; firm; slightly acid; gradual, wavy
boundary.
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ITB3g—24 to 82 inches, dark-gray (10YR 4/1) loamy fine
sand; single grained; weak, subangular blocky struc-
ture; slightly acid; wavy boundary.

ITC1—32 to 35 inches, yellowish-brown (10YR 5/6) very fine
sandy loam; massive; firm; mildly alkaline; gradual,
wavy boundary.

1102—35 to 60 inches, yellowish-brown (10YR 5/4) loamy
very fine sand; common, distinet, strong-brown
(7.5YR 5/6) mottles; single grained; loose; neutral
to mildly alkaline,

The Al horizon of Colwood soils ranges from fine sandy
loam to silt loam. In some undisturbed areas, a thin mucky
surface layer occurs. The B horizon ranges from loamy
fine sand to silty clay loam. It is 10 to 30 inches thick. The
solum is 20 to 36 inches thick. The C horizon is fine sand,
silt, and very fine sand.

The Colwood soils in Marquette County have a more aecid
B horizon and higher chroma in the C horizon than is de-
fined in the range for the series. The solumn is slightly acid,
and the substratum is mildly alkaline. These differences do
not alter usefulness or behavior.

Colwood soils have a finer textured I horizon than the
Keowns soils. The Colwood soils formed in lacustrine silt
and fine sand, whereas the Poygan soils formed in lacustrine
silt and clay. All of these soils formed in lacustrine deposits.

Colwood fine sandy loam (0 to 2 percent slopes) {Co).—
This soil is in areas that range from broad to long and
narrow or irregular in shape.

Included with this soil in mapping are small areas of
soils that have a loam and silt loam mineral surface
layer. Also included are areas of a soil that has a strongly
acid surface layer and subsoil and of a soil that has silt
and clay bands in the substratum. o

When properly drained and managed this soil is used
for most crops commonly grown in the county. Alfalfa
is susceptible to winterkill because of wetness. Under a
high level of management, continuous row crops can be
grown safely. Undrained areas are used for pasture,
trees, and wildlife food and cover. (Capability unit
IIw-1; woodland group 7; recreation group 3; wildlife
group 5b)

Delton Series

The Delton series consists of deep, well-drained, sandy
soils that are underlain by silty clay. Ground water is at
a depth of more than 5 feet throughout the year. These
soils formed under mixed hardwoods in sandy sediments
that are 20 to 30 inches thick over clayey sediments.

In a representative profile the surface layer is dark-
brown loamy fine sand about 10 inches thick. The sub-
surface layer is about 6 inches of brown loamy fine sand.
The subsoil is dark yellowish-brown, friable loamy fine
sand about 14 inches thick in the upper part, reddish-
brown sandy loam about 7 inches thick in the middle,
and reddish-brown silty clay in the lower part. The sub-
stratum is reddish-brown silty clay.

Delton soils have medium available water capacity and
low natural fertility. The upper part of the subsoil is
moderately rapidly permeable, and the lower part is
slowly permeable.

Representative profile of Delton loamy fine sand, 1 to
6 percent slopes, in a cultivated field, SE14SW1/ sec.
18, T. 16 N., R. 8 F., east of U.S. Highway 51.

Ap—O0 to 10 inches, dark-brown (10YR 3/3) loamy fine sand;
wealk, medium, granular structure; very friable when
moist, loose when dry; roots plentiful; strongly
acid; abrupt, smooth boundary.

A2—10 to 16 inches, brown (10YR 5/3) loamy fine sand and
a few fine pebbles; weak, thick, platy structure;
very friable when moist, loose when dry; few plant
roots; strongly acid; gradual, wavy boundary.

B1—16 to 30 inches, dark yellowish-brown (10YR 4/4) and
yellowish-brown (10YR 5/4) loamy fine sand; very
weak, coarse, subangular blocky structure; iriable
when moist, loose when dry; few plant roots; me-
dium acid; clear, wavy boundary.

B21t—30 to 37 inches, reddish-brown (5YR 4/3 and 4/4)
sandy loam; moderate, medium, subangular blocky
structure ; firm when dry, slightly plastic when wet;
few, patchy clay films on ped faces; few plant roots ;
strongly acid; clear, wavy boundary.

IIB22t—87 to 40 inches, reddish-brown (5YR 4/4) silty clay ;
moderate, medium, angular blocky structure; very
firm, hard, plastic; thin, nearly continuous clay films
on ped faces; few plant roots; strongly acid; clear,
smooth boundary.

IIC—40 to 62 inches, reddish-brown (5YR 4/4) silty clay;
massive stratified silt and clay; hard when dry,
plastic when wet; medium acid; many feet thick.

In uncultivated areas the Al horizon is 2 to 6 inches thick
and is very dark brown (10YR 2/2) to black (10YR 2/1).
The Ap horizon is loamy sand or fine sandy loam. Depth to
the clayey substratum ranges from more than 20 to 40 inches.
In places layers of stratified sand and gravel occur in the
IIC horizon. The IIC and ITB22t horizons are silty clay loam
or silty clay. In places the lower part of the B horizon is
slightly mottled. The C horizon is caleareous below a depth
of 4 feet in some areas. The hue of the clayey C horizon
ranges from 10YR to 2.5YR.

Delton loamy fine sand, 1 to 6 percent slopes (DeB).—
This soil is in many areas along the lower boundaries
of steep soils. Slopes are less than 300 feet long in most
places. Soil areas range from elongated to irregular in
shape. The profile of this soil is representative for the
series.

Included with this soil in mapping are small areas that
are moderately eroded.

This soil is too sloping and droughty for intensive
cultivation. It is susceptible to soil blowing and water
evosion. Where unprotected areas have been damaged by
erosion, the surface soil is thinner than in unecroded
Delton soil and the organic-matter content, fertility, and
available water capacity are lower.

This soil is suited to all crops commonly grown in the
county. (Capability unit ITTe—4; woodland group 8; rec-
reation group 5; wildlife group 1)

Delton loamy fine sand, 6 to 12 percent slopes, eroded
(DeC2).—This soil is in the uplands, frequently along the
lower boundary of steeper soils. Slopes are less than
200 feet long in places. Soil areas are generally elongated
to irregular in shape. The profile of this soil is sandy and
thinner above the clayey substratum, and its surface layer
is thinner and lighter colored than that of the profile
described as representative for the series.

Included with this soil are areas of permanent pasture
and woods that are generally only slightly eroded.

This soil is susceptible to soil blowing and water ero-
sion. Where unprotected areas have been damaged by
erosion, the surface soil is thinner than in uneroded soil,
and the organic-matter content, fertility, and available
water capacity are lower.

This soil is suited to all crops commonly grown in the
county. (Capability unit IVe—4; woodland group 3; rec-
reation group 5; wildlife group 1)

Delton fine sandy loam, 0 to 2 percent slopes (DfA).—
This soil is on terraces. Some areas are fairly large, but
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others are relatively small and are irregular in shape.
The profile of this soil has a finer textured surface layer
than the profile described as representative for the series.

Included with this soil in mapping are small areas of a
soil that has a loam surface layer.

This soil is suited to all crops commonly grown in the
county. The soil is slightly droughty because the avail-
able water capacity is medium. Maintaining favorable
organic-matter content and fertility helps to control ero-
sion and to prevent soil deterioration. (Capability umit
I1Ts-2; woodland group 1; recreation group 5; wildlife
group 1)

Delton fine sandy loam, 2 to 6 percent slopes (DfB).-—
This soil is along the lower boundaries of steeper soils
and on terrvaces. Slopes are less than 300 feet long in
most places. Soil areas range from clongated to irregular
in shape. The profile of this soil has a finer textured
surface layer than the profile described as representative
for the series and a thinner sandy part above the clayey
substratum.

Included with this soil in mapping are small areas of
a soil that has a loam surface layer. Also included arve
moderately eroded areas. ] )

This soil is too sloping for intensive cultivation. It is
susceptible to soil blowing and water erosion. Where
unprotected areas have been damaged by erosion, the
surface soil is thinner than in uneroded areas and the
organic-matter content, fertility, and available water
capacity are lower. ]

This soil is suited to all crops commonly grown in the
county. (Capability unit IITe~4; woodland group 1;
recreation group 5; wildlife group 1)

Delton fine sandy loam, 6 to 12 percent slopes, eroded
(DfC2).—Many areas of this soil are along the lower bound-
aries of steep soils. Slopes are less than 200 feet long
in most places. Soil areas are generally elongated to
irregular in shape.

The profile of this soil has a thinner, finer textured,
lighter colored surface layer than the profile described as
representative for the series, and a thinner sandy upper
part above the clayey substratum. )

Included with this soil in mapping are areas in woods
and permanent pasture that are only slightly eroded.

This soil is susceptible to soil blowing and water ero-
sion. Where unprotected areas have been damaged by
erosion, the surface soil is thinner than in uneroded areas
and the organic-matter content, fertility, and available
water capacity are lower. )

This soil is suited to all the crops commonly grown in
the county. (Capability unit IVe—4; woodland group 1;
recreation group 5 ; wildlife group 1)

Fox Series

The Fox series consists of well-drained, loamy soils
on outwash benches. These soils are moderately deep to
sand and gravel. Ground water is at a depth of more
than 5 feet throughout the year. These soils formed under
mixed hardwoods in calcareous glacial outwash.

In a representative profile the surface layer is very
dark grayish-brown loam about 3 inches thick. The sub-
surface layer is about 4 inches of light yellowish-brown
and yellowish-brown sandy loam. The subsoil is brown

loam in the upper 10 inches and strong-brown and yellow-
ish-brown sandy clay loam in the lower 17 niches. The
substratum is yellowish-brown, calcarcous sand and
gravel.

FFox soils have medium water capacity and medium
natural fertility. The subsoil is moderately permeable,
and the substratum is rapidly permeable.

Representative profile of IFox loam, 2 to 6 percent
slopes, in an uncultivated area, NE14NE1, sec. 9, T. 14
N, R. 10 L.

Al—0 to 3 inches, very dark grayish brown (10YR 3/2)
loam; wealk, fine, granular structure; very friable;
neutral; clear, smooth boundary.

A21—3 to 5 inches, light yellowish-hrown (10YR 6/4) sandy
loam; weak, very thin, platy structure, very friable;
slightly acid; gradual, wavy boundary.

A22—5 to 7 inches, yellowish-brown (10YR 5/4) sandy loam,
weak, fine, subangular blocky structure; very fri-
able; slightly acid; gradual, wavy boundary.

B21t—7 to 17 inches, brown (7.5YR 5/4) loam; weak, me-
dium, subanguiar blocky structure; friable to firm;
clay films on all ped faces; slightly acid; gradual,
wavy boundary.

B22t—17 to 29 inches, strong-brown (7.5YR 5/6) sandy clay
loam; weak to moderate, medium, subangular blocky
structure ; firm to friable; clay films on ped faces;
medium acid; clear, wavy boundary.

B3—29 to 34 inches, yellowish-brown (10YR 5/6) light sandy
clay loum; massive to weak, medium, subangular
blocky structure; friable; clay film on all ped faces;
medium aeid; abrupt, wavy houndary.

C—34 to 60 inches, yellowish-brown (10YR 5/4) sand and
gravel; single grained; loose; stratified; moderately
alkaline.

The Al horizon of Fox soils is sandy loam or loam. In
cultivated aveas the Ap horizon is dark grayish brown
(10YR 4/2) and about 8 inches thick. The solum ranges
from 20 to 40 inches in thickness but is typically 20 to 34
inches thick. The B22t horizon ranges from sandy clay loam
1;0‘81ay loam. The golum ranges from medium acid to slightly
acid.

Fox soils are deeper to calcareous glacial outwash than
Casco soils and have a thicker solum. The Fox soils have a
finer textured B horizon than the Boyer soils. In most places
the Fox soils have a higher dolomitic gravel content in the
C horizon than the Boyer and Oshtemo soils. All these soils
are underlain by sand or sand and gravel outwash.

Fox sandy loam, 2 to 6 percent slopes (FmB).—The
slopes of this soil are less than 800 feet long in most
places. Soil areas are irrvegular in shape. The profile of
this soil has a coarser surface layer than that in the
profile described as representative for the series.

Included with this soil in mapping are small moderate-
ly eroded areas. Also included are small areas of a soil
that has a surface layer more than 8 inches thick.

This soil is susceptible to soil blowing and water ero-
sion, and unprotected arveas have been damaged by ero-
sion. Eroded areas have a thinner surface soil than un-
eroded aveas and are lower in organic-matter content,
fertility, and available water capacity.

This soil is suited to all crops commonly grown in the
county. (Capability unit I1Is—4; woodland group 1; rec-
réation group 2; wildlife group 1)

Fox sandy loam, 6 to 12 percent slopes, eroded
(FmC2).—The slopes of this soil are less than 200 feet long
in most places. Soil areas are generally elongated to ir-
regular in shape. The profile of this soil has a thinner,
lighter colored, coarser textured surface layer than the
profile described as representative for the series, and a
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somewhat thinner surface layer and subsoil (about 80
inches thick).

Included with this soil in mapping are small areas that
have slopes of more than 12 percent.

This soil is susceptible to soil blowing and water ero-
sion, and some unprotected areas have been damaged by
erosion. Eroded soil has a thinner surface soil than un-
eroded soil and is lower in organic-matter content, fer-
tility, and available water capacity.

This soil is suited to all the crops commonly grown
in the county. (Capability unit I1Ie-7; woodland group
1; recreation group 2; wildlife group 1)

Fox loam, 2 to 6 percent slopes (FoB).—The slopes of
this soil are less than 300 feet long in most places. Soil
areas arve irregular in shape. The profile of this soil is
representative of the series.

Included with this soil in mapping are small areas
that are nearly level.

This soil is susceptible to erosion. In some aveas that
have been damaged by erosion, the surface soil is thinner
than in uneroded areas and the organic-matter content,
fertility, and available water capacity are lower.

This soil is suited to all the crops commonly grown in
the county. (Capability unit ITe-2; woodland group 1;
recreation group 2; wildlife group 1)

Fox loam, 6 to 12 percent slopes, eroded (FoC2).—The
slopes of this soil are less than 300 feet long in most
places. Soil areas are irregular in shape. The profile of
this soil has a thinner surface layer and subsoil (about
30 inches thick) than the profile described as representa-
tive for the series, and a thinner, lighter colored surface
layer. :

}included with this soil in mapping are areas of com-
plex slopes. Also included are areas in woods and per-
manent, pasture that are only slightly eroded. '

This soil is susceptible to erosion. The eroded soil has
a thinner surface soil than uneroded soil and is lower in
organic-matter content, fertility, and available water ca-
pacity. ) .

Crops grow moderately well on this soil under good
management. The soil is suited to all crops commonly
grown in the county. (Capability unit IIIe—2; woodland
group 1; recreation group 2; wildlife group 1)

Gotham Series

The Gotham series consists of deep, well-drained, nearly
level to moderately steep sandy soils. These soils formed
under grass and oak openings in acid to neutral outwash
sand.

In a representative profile the surface layer is very
dark grayish brown loamy fine sand about 9 inches thick.
The upper part of the subsoil is 11 inches of dark-brown
loamy fine sand and loamy sand. The lower part is 10
inches of dark-brown fine sandy loam over strong-brown
medium sand. The substratum is brown and yellowish-
brown medium and coarse sand.

Gotham soils have rapid permeability, low available
water capacity, and low natural fertility.

Representative profile of Gotham loamy fine sand, 0
to 2 percent slopes, in a cultivated area, NW14NE1,
sec. 36, T. 17 N., R. 9 E.

Ap—0 to 9 inches, very dark grayish brown (10YR 3/2)

loamy fine sand; weak, medium, granular structure;

very friable; few bleached sand grains; slightly acid;
abrupt, smooth boundary.

to 15 inches, dark-brown (10YR 4/3) loamy fine

sand ; weak, fine, subangular blocky structure; very

friable; slightly acid; clear, smooth boundary.

B12—15 to 20 inches, dark-brown (7.5YR 4/4) loamy sand ;
weak, medium, subangular blocky structure; very
friable; medium acid; clear, smooth boundary.

B2t—20 to 26 inches, dark-brown (7.5YR 4/4) light fine
sandy loam; weak to moderate, medium, subangular
blocky structure; clay bridging between particles;
very friable; medium acid; clear, smooth boundary.
to 30 inches, strong-brown (7.5YR 5/6) coherent
medium sand; weak, medium to coarse, subangular
blocky structure; very friable; medium acid; grad-
ual, smooth boundary.

C1—30 to 48 inches, brown (7.5YR 5/4) medium sand and a
tew, fine pebbles; single grained ; loose; slightly acid;
gradual, smooth boundary.

C2—48 to 60 inches, yellowish-brown (10YR 5/4) medium and
coarse sand; single grained; loose; few dark-brown
(7T.5YR 4/4) sandy loam bands less than 1 inch
thick ; neutral.

The Ap horizon of Gotham soils is loamy fine sand or fine
sandy loam. It ranges from black (10YR 2/1) to very dark
grayish brown (10YR 3/2)., The solum is 24 to 36 inches
thick. The B2 horizon ranges from loamy fine sand to fine
sandy loam. A stony band occurs at a depth of about 24
inches in some areas. In some places thin loamy sand to
sandy loam bands are in the sandy C horizon at a depth of
40 to T2 inches. The solum ranges from strongly acid to
medium acid. In some areas Gotham soils have a continuous
loamy substratum between 40 and 60 inches below the solum.

The Gotham soils are loamy fine sand to fine sandy loam
to a greater depth than the Plainfield soils, In most places,
Gotham soils formed in finer textured sand than did the
Plainfield soils, Gotham soils are underlain by medium acid
fine sandy glacial outwash rather than by calecareous glacial
outwash as are the Oshtemo soils. All these soils are under-
lain by sandy outwash in most places.

Gotham loamy fine sand, 0 to 2 percent slopes (GIA).—
This soil is on outwash terraces. Many soil areas are fairly
large and continuous. The profile of this soil is repre-
sentative for the series,

Included with this soil in mapping are small areas of
poorly drained Granby soils in narrow waterways.

This soil is susceptible to soil blowing, which has re-
moved soil in small areas. The available water capacity
of this soil is low.

This soil is suited to all the crops commonly grown in
the county. Careful management helps to maintain favor-
able organic-matter content and fertility. (Capability
unit I'Vs-3; woodland group 4; recreation group 5; wild-
life group 3)

Gotham loamy fine sand, 2 to 6 percent slopes (GIB).—
The slopes of this soil are less than 300 feet long in most
places. Soil areas are normally irregular in shape. The
profile of this soil has a slightly thinner surface layer
and subsoil (about 26 inches thick) than the profile de-
scribed as representative for the series.

Included with this soil in mapping are areas of soil
underlain by sandstone bedrock at depth of more than
42 inches. Also included are moderately eroded areas.

This soil is droughty and susceptible to soil blowing
and water erosion. Where unprotected areas have been
damaged by erosion, the surface soil is thinner than in
uneroded areas and the organic-matter content, fertility,

and available water capacity are lower.

B11—9

B3—26
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This soil is suited to all the crops commonly grown in
the county. (Capability unit IVs-8; woodland group 4;
recreation group 5; wildlife group 3)

Gotham loamy fine sand, 6 to 12 percent slopes
(GIC).—The slopes of this soil are less than 300 feet long
in most places. Soil areas are generally irregular in
shape. The profile of this soil has a thinner combined
surface layer and subsoil (about 24 inches thick) than
the profile described as representative for the series.

Included with this soil in mapping are areas that are
moderately eroded.

The low available water capacity and susceptibility
to soil blowing and water erosion severely limit culti-
vation of this soil. Where unprotected areas have been
damaged by erosion, the surface soil is thinner and the
available water capacity is lower than in uneroded soil.

This soil is suited to all the crops commonly grown in
the county. (Capability unit IVs-3; woodland group 4;
recreation group 5; wildlife group 3)

Gotham loamy fine sand, 12 to 20 percent slopes
{GID).—The slopes of this soil are less than 200 feet long
in most places. Soil areas are generally elongated to ir-
regular in shape. The profile of this soil has a thinner
surface layer and subsoil (about 20 inches thick) than
the profile described as representative for the series.

Included with this soil in mapping are soils that are
moderately or severely eroded.

This soil is susceptible to soil blowing and water ero-
sion. Where unprotected areas have been damaged by
erosion, the surface soil is thinner than in uneroded soil
and the organic-matter content, fertility, and available
water capacity are lower.

Included with this soil in mapping are small, complex
hilly areas that have severely eroded spots.

This soil is suited to pasture if it has carveful man-
agement. Complete fertilizers help to maintain this soil.
Woodland and wildlife are also suitable uses. (Capa-
bility unit VIe—4; woodland group 4; recreation group
5; wildlife group 3)

Gotham loamy fine sand, loamy substratum, 0 to 2
percent slopes (GmA).—This soil is on terraces and in long
narrow depressions. Soil areas are normally irregular
in shape. The substratum of this soil is loamy at a depth
of more than 40 inches.

Included with this soil in mapping are areas of Ted-
row loamy fine sand, loamy substratum, that are too small
to be mapped separately. Small areas that have loamy
soil at a depth of less than 36 inches are also included.

This soil has medium available water capacity and is
susceptible to soil blowing. Where soil blowing has oc-
curred, the surface soil is thinner than in uneroded soil
and the organic-matter content, fertility, and available
water capacity are lower.

This soil is suited to all crops commonly grown in the
county. Maintaining favorable organic-matter content
and fertility helps to control erosion and to prevent soil
deterioration. (Capability unit IVs-3; woodland group
4 recreation group 5; wildlife group 3)

Gotham loamy fine sand, loamy substratum, 2 to 6
percent slopes (GmB).—The slopes of this soil are less than
300 feet long in most places. Soil areas are generally ir-
regular in shape. This soil has a leamy substratum at
depths below 40 inches.

Included with this soil in mapping are areas that have
a loamy substratum at a depth of less than 40 inches.

This soil has medium available water capacity and is
susceptible to soil blowing and water erosion. Where
unprotected areas have been damaged by erosion, the
surface soil is thinner in the uneroded soil and the
organic-matter content, fertility, and available water
capacity are lower.

This soil is suited to all the crops commonly grown
in the county. (Capability unit IVs-8; woodland group
4; recreation group 5; wildlife group 3)

Gotham loamy fine sand, loamy substratum, 6 to 12
percent slopes, eroded (GmC2).—This soil is in the up-
lands. Slopes are less than 300 feet long in most places.
Soil areas are generally irregular in shape. This soil
has a loamy substratum at a depth of more than 40
inches. The profile of this soil has a thinner, lighter
colored surface layer than the profile described as repre-
sentative for the series.

Included with this soil in mapping are areas where
the loamy substratum is at a depth of less than 40 inches.
Also included are areas where the upper part of the
profile is similar to that of the coarser textured Plain-
field soils. Other inclusions are in woods and permanent
pasture where erosion is slight.

This soil has medium available water capacity and is
susceptible to soil blowing and water erosion. Unpro-
tected areas have been damaged by erosion. The eroded
soil has a thinner surface layer than uneroded soil and
lower organic-matter content, fertility, and available wa-
ter capacity.

This soil is suited to all the crops commonly grown in
the county. (Capability unit IVs-3; woodland group 4;
recreation group 5 ; wildlife group 3)

Gotham loamy fine sand, loamy substratum, 12 to 20
percent slopes, eroded (GmD2).—This soil is on hills or
ridges. Slopes are less than 300 feet long in most places.
Soil areas are generally irregular in shape.

This soil has a loamy substratum at a depth of more
than 40 inches. In some areas the loamy substratum oc-
curs at a depth of less than 40 inches. The profile of this
soil also has a thinner, lighter colored surface layer than
the profile described as representative for the series.

Included with this soil in mapping is a soil similar to
the coarser textured Plainfield soils. Also included are
slightly eroded areas.

This soil is susceptible to blowing and water erosion,
and unprotected areas have been damaged by erosion.
Eroded soil has a thinner surface soil than uneroded soil
and lower organic-matter content, fertility, and avail-
able water capacity. |

This soil is suited to pasture where grazing is limited.
Complete fertilizers help to maintain these soils. Wood-
land and wildlife are also suitable uses. (Capability unit
VIe-4; woodland group 4; recreation group 5; wildlife
group 3)

Gotham fine sandy loam, 0 to 2 percent slopes (GnA).—
This soil is on outwash terraces. Soil areas are irregular
in shape in most places. Many areas are large and con-
tinuous. The profile of this soil has a finer textured surface
layer than the profile described as representative for the
series. The soil is moderately susceptible to soil blowing.
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Gotham fine sandy loam is suited to all the crops com-
monly grown in the county. Careful management helps
to maintain favorable organic-matter content and fer-
tility. (Capability unit IVs-3; woodland group 3; rec-
reatlon group 5; wildlife group 1)

Gotham fine sandy loam, 2 to 6 percent slopes (GnB).—
The slopes of this soil are less than 300 feet long in most
places. Soil areas are normally irregular in shape. The
profile of this soil has a finer textured surface layer
than that of the profile described as representative for
the series.

This soil has low available water capacity and is sus-
ceptible to soil blowing and water erosion. Where unpro-
tected areas have been damaged by erosion, the surface
layer is thinner than in uneroded soil and the organic-
matter content, fertility, and available water capacity
are lower.

This soil is suited to all the crops commonly grown
in the county. (Capability unit IVs-3; woodland group
35 recreation group 5; wildlife group 1)

Gotham fine sandy loam, loamy substratum, 1 to 3
percent slopes (GoA).—Areas of this soil generally are
irregular in shape, and many of them are on terraces
between steep soils and the low-lying soils.

This soil has loam in the substratum at a depth of more
than 36 inches, and its profile is finer textured in the
surface layer than the profile deseribed as representative
for the series. The available water capacity is medium.

Included with this soil in mapping are small areas that
have a water table at a depth of 8 to 5 feet in wet pe-
riods.

This soil is susceptible to water erosion and soil blow-
ing. Where unprotected areas have been damaged by ero-
sion, the surface layer is thinner than in uneroded areas
and the organic-matter content, fertility, and available
water capacity are lower.

This soil is suited to all the crops commonly grown in
the county. (Capability unit IVs-3; woodland group 3;
recreation group 5; wildlife group 1)

Granby Series

The Granby series consists of deep, poorly drained,
sandy soils on lowland plains and in low-lying drainage-
ways. Ground water is at or near the surface throughout
the year. These soils occur at random throughout the
county. They formed under native grasses or sedges in
nearly neutral sand.

In a representative profile the surfee layer is about 13
inches thick. The upper part is black fine sandy loam,
and the lower part is very dark gray loamy fine sand.
The subsoil is grayish-brown loamy fine sand about 4
inches thick. The substratum is very pale brown, yellow-
ish-brown, light yellowish-brown, and weak-red loose
fine sand that is single grained.

Granby soils have low available water capacity, rapid
permeability, and low natural fertility.

Representative profile of Granby fine sandy loam, in
uncultivated site, SW14SW1, sec. 85, T. 14 N, R. 9 E.

Al—O0 to 8 inches, hlack (10YR 2/1) fine sandy loam; weak,

medium, subangular blocky structure; friable; neu-
tral; gradual, smooth boundary.

A3g—S8 to 13 inches, very dark gray (10YR 3/1) loamy fine
sand; many, fine, faint, dark grayish-brown (10YR
4/2) mottles; weak, medium, platy structure; very
friable; neutral; gradual, smooth boundary.

Bg—13 to 17 inches, grayish-brown (10YR 5/2) loamy fine
sand ; many, fine, prominent, yellowish-brown (10YR
5/6) mottles; weak, medium, platy structure; very
friable; neutral; gradual, wavy boundary.

C1—17 to 21 inches, very pale brown (10YR 7/4) fine sand;
single grained; loose; mildly alkaline; gradual,
wavy boundary.

C2—21 to 27 inches, yellowish-brown (10YR 5/6) fine sand;
many, distinct, yellowish-red (5YR 4/8) mottles;
single grained; loose; slightly acid; gradual, wavy
boundary.

C3—27 to 32 inches, light yellowish-brown (10YR 6/4) fine

sand; single grained; loose; moderately alkaline ;

clear, wavy boundary.

to 60 inches, weak-red (2.5YR 5/2) sand; single

grained; loose; moderately alkaline.

The Al horizon of Granby soils is loamy fine sand and
fine sandy loam. The C horizon ranges from loamy sand to
sand and has a few thin loamy bands. Some areas of Granby
soils have a continuous loamy substratum at depths of more
than 30 and 60 inches. The C horizon ranges from slightly
acid to moderately alkaline,

The Granby soils in Marquette County have higher chromas
in the C horizon than is defined in the range for the series,
but this does not alter their usefulness or behavior.

Granby soils are underlain by sand, not the very fine sand
and silt underlying the Keowns and Colwood soils. Granby
soils have a coarser textured solum than the Colwood soils.
Keowns and Colwood soils and most areas of Granby soils
are formed in lacustrine deposits.

Granby loamy fine sand (0 to 2 percent slopes) (Gr).—
Areas of this soil range from broad to long and narrow
or itregular in shape. Some areas are large and continu-
ous but others arve very small. The profile of this soil
has a coarser textured surface layer than the profile
described as vepresentative for the scries.

Included with this soil in mapping ave small gently
sloping arcas.

Where drained, this soil is susceptible to soil blow-
ing. Where unprotected arcas have been damaged by soil
blowing, the surface soil is thinner than in uneroded
areas and the organic-matter content, fertility, and avail-
able water capacity are lower. Undrained areas are
suitable as woodland and for pasture or wildlife. Drained
areas are used for the crops commonly erown in the
county. Alfalfa is susceptible to winterkill on these wet
soils. (Capability unit IVw-5; woodland group 8; recrea-
tion group 3; wildlife group 5b)

Granby fine sandy loam (0 to 2 percent slopes) (Gs).—
This soil is in low areas. Areas range from broad to long
and narrow or irregular in shape. Some soil areas are
large and continuous, but others are very small. The pro-
file of this soil is representative for the series.

Where drained, this soil is susceptible to soil blowing.
Where unprotected areas have been damaged by soil hlow-
ing, the surface layer is thinner than in uneroded soil
and the organic-matter content, fertility, and available
water capacity are lower. Undrained areas are suited to
pasture, as woodland, or for wildlife habitat. Drained
areas arve used for most crops commonly grown in the
county. Alfalfa is susceptible to winterkill on these wet
soils. (Capability unit IVw-5; woodland group 8; rec-
reation group 3; wildlife group 5b)

Granby fine sandy loam, loamy substratum (0 to 2
percent slopes) (Gt).—This soil is in low areas. Areas range

C4—32
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from broad and continuous to long and narrow. Most of
them have an irregular pattern in the landscape.

This soil has a loamy substratum at a depth of more
than 86 inches. It has medium available water capacity.
Included with this soil in mapping are small gently slop-
ing areas.

Unless it is artificially drained, this soil is too wet for
cultivation. Drained areas are slightly susceptible to soil
blowing. Wind stripcropping and shelterbelts help to
control soil blowing. Undrained areas are suited to pas-
ture, trees, or wildlife. Drained areas are snited to the
common crops of the county. Alfalfa is susceptible to
winterkill on these wet soils. Maintaining favorable
organic-matter content and fertility helps to control ero-
sion and to prevent soil deterioration. Undrained areas
are used for woodland, wildlife, and pasture. (Capability
unit IVw-5; woodland group 8; recreation group 3; wild-
life group 5b)

Houghton Series

The Houghton series consists of deep, nearly level soils
in lowland areas. Ground water is at or near the surface
throughout the year. These soils formed under sedges
and reeds and are encroached on by tamarack in places.
They formed from decaying vegetative matter.

A representative profile consists of about 108 inches
of black mucky peat. The substratum consists of very
dark gray mucky peat.

Houghton soils have high available water capacity,
moderately rapid permeability, and low natural fertility.

Representative profile of Houghton mucky peat in an
uncultivated arvea, NE14 N1/ sec. 24, T. 15 N., R. 10 .

0al—O0 to 12 inches, black (10YR 2/1) sapric material; few,
fine, distinet, yellowish-brown (10YR 5/4) hairline
fibers; many roots of living sedges; very friable;
slightly acid; gradual, smooth boundary.

0a2—12 to 108 inches, black (10YR 2/1) sapric material;
few hairline fibers give the mass some interlocking
stability ; very friable; slightly acid; gradual, smooth
boundary.

0a3—108 to 120 inches, very dark gray (N 3/0) sapric mate-
rial with some indication of sedimentary peat; few
quartz grains; friable; slightly acid.

In some areas of Houghton soils, thin layers of fibrous
peat occur at random at a depth of more than 24 inches.
The depth of the organic soil ranges from 48 inches to
about 10 feet.

The TIIoughton soils have a less acid profile than fhe
IToughton acid variant soils. Houghton soils formed in deep
organic materials, but Adrian, Palms, and Rollin soils formed
in shallow to moderately deep organic soils over various min-
eral substrata. These are all associated organic soils.

Houghton mucky peat (0 to 2 percent slopes) (Hm).—
This soil is in broad to long and narrow or irregularly
shaped areas in lowlands.

Included with this soil in mapping are very small
scattered areas that have slopes up to 5 percent.

This soil is susceptible to soil blowing and subsidence
where drained. Where drainage is practical, this soil
is used for corn and truck crops. Water table control is
desirable to prevent unnecessary oxidation and subsid-
ence. (Capability unit ITTw-9; woodland group 10; rec-
reation group 1; wildlife group 6)

Houghton Series, Acid Variant

The Houghton series, acid variant, consists of deep,
organic soils in relatively small level depressions or
basins. Ground water is at or near the surface through-
out the year. These soils formed from decaying fibrous
plant residues under sedges and fibrous plants that were
encroached on by sphagnum moss and bog blueberry.

In a representative profile the surface layer is extreme-
ly acid peat about 24 inches thick. Between depths of 24
and 72 inches is black, extremely acid mucky peat.

These soils have very high available water capacity,
moderate permeability, and very low matural fertility.

Representative profile of Houghton peat, acid variant,
in an undisturbed area, NE14NE1, sec. 36, T. 17 N., R.
9 E.

Oe—0 to 24 inches, very dark brown (10YR 2/2) hemic
material, common, fine, distinet, yellowish-brown
(10YR 5/4) fibrous sedge materials; very friable;
extremely acid; gradual, smooth boundary.

Oa—24 to 72 inches, black (10YR 2/1) sapric material, few,

fine, distinet, yellowish-brown fibrous sedge mate-
rials; very friable; very strongly acid.

A few layers of fibrous peat occur at random at a depth
of more than 24 inches. The Oe horizon ranges from very
dark brown (10YR 2/2) to black (N 2/0).

Living sphagnum moss covers the surface of Houghton peat,
acid variant. In most places the outer margins are not covered
with sphagnum moss but have a cover of sedges and grasses.
The organic deposits extend from a depth of 60 inches to about
10 feet.

This acid soil has a more acid profile than the associated
Houghton soils.

Houghton peat, acid variant (0 to 2 percent slopes)
(Hp).—This soll is in small, isolated, rounded to irregu-
larly shaped nearly level depressions in low areas.

Because of its small area, its difficulty to drain, and its
extreme acidity, this soil is suited only to wildlife habitat
or nature study areas. (Capability unit VITw-10; wood-
land group 10; recreation group 1; wildlife group 6)

Keowns Series

The IXeowns series consists of poorly drained, loamy
soils in nearly level lake basins and near long, narrow
drainageways. Ground water is at or near the surface
throughout the year. Keowns soils formed under lowland
hardwoods and wetland grasses and sedges. They formed
in neutral to moderately alkaline glaciolacustrine silt and
fine sand.

In a representative profile the surface layer is black
fine sandy loam about 9 inches thick. The subsoil is 11
inches of dark grayish-brown and grayish-brown fine
sandy loam over 4 inches of light yellowish-brown silt
Joam. The substratum is stratified grayish-brown silt and
light olive-brown fine sand. )

Keowns soils have medium available water capacity,
moderate permeability, and low natural fertility.

Representative profile of Keowns fine sandy loam in a
cultivated field, SW14SE1/ sec. 26, T. 17 N., R. 9 E.

Ap—0 to 9 inches, black (10YR 2/1) fine sandy loam; mod-
erate, medium to fine, granular structure; very fri-
able; neutral; abrupt, smooth boundary.
to 12 inches, dark grayish-brown (2.5Y 4/2) fine
sandy loam ; weak, medinm, subangular blocky struc-
ture; very friable; mildly alkaline; clear, wavy
houndary.

Blg—9



22 SOIL SURVEY

B2g—12 to 20 inches, grayish-brown (2.5Y 5/2) fine sandy
loam; few fine, distinet, brown (7.5YR 4/4) and
grayish-brown (10YR 5/2) mottles; weak, medium,
subangular blocky structure; very friable; mildly
alkaline; gradual, wavy Dboundary.

20 to 24 inches, light yellowish-brown (2.5Y 6/4) silt
loam; many, medium, prominent, yellowish-brown
(10YR 5/8) mottles; very weak, coarse, prismatic
structure; friable; mildly alkaline; clear, wavy
boundary.

Cg—24 to 60 inches, stratified grayish-brown (2.5Y 5/2) silt
and light olive-brown (2.5Y 5/4) fine sand; mod-
erately alkaline,

The C horizon ranges from neutral to moderately alkaline.

In most places the Keowns soils in Marquette County are
outside the range for the series, because they lack carbonates
to a depth of 20 inches and have a chroma of 3 or more
between depths of 9 and 30 inches, but this does not alter
their usefulness or behavior.

The Keowns soils lack the well-developed textural B hori-
zon of the Colwood soils. Keowns soils developed in stratified
silt and fine sand rather than in sand alone as did the
Granby soils. The ground water table is higher in the
Keowns soils than in the somewhat poorly drained Yahara
soilg, and there is more gleying in the profile. All of these
soils formed in lacustrine deposits.

Keowns fine sandy loam (0 to 2 percent slopes) (Ke).—
This soil is in low areas. Soil areas range in shape from
broad or irregular to long and narrow.

Included with this soil in mapping are small gently
sloping areas. Also included are areas where the sur-
face layer is loam or silt loam.

Wetness is the principal limitation to cultivation. If
adequate drainage is provided, this soil is used for most
of the crops commonlv grown in the county. Alfalfa is
susceptible to winterkill on these wet soils. (Capability
unit IVw-5; woodland group 7; recreation group 3;
wildlife group 5b)

B3g—!

Lapeer Series

The Lapeer series consists of deep, well-drained, nearly
level to steep loamy soils in upland glacial till areas.
Ground water is at a depth of more than 5 feet through-
ont the year. These soils formed under mixed hardwoods
in caleareous sandy loam glacial till.

In a rvepresentative profile the surface layer is very
dark brown fine sandy loam about 3 inches thick. The
subsurface layer is about 10 inches of brown fine sandy
loam. The subsoil is brown sandy loam about 12 inches
thick in the upper part. The lower part is brown sandy
clay loam over dark yellowish-brown sandy loam, and
is 10 inches thick. The substratum is yellowish-brown
gravelly sandy loam.

Lapeer soils have medium available water capacity,
moderate permeability, and medinm natural fertility.

Lapeer soils occur only in complexes with Pardeeville
soils in Marquette County.

Representative profile of Lapeer fine sandy loam in an
area of Lapeer-Pardeeville fine sandy loams, 2 to 6 per-
cent slopes, in a wooded area, NEI4NW1, sec. 36, T. 14 N.,
R. 10 E.; 10 feet east of County Road in road cut.

Al—0 to 3 inches, very dark brown (10YR 2/2) fine sandy
loam; weak, fine, granular structure; very friable;
neutral; clear, smooth boundary.

A2—3 to 13 inches, brown (10YR 4/3) fine sandy loam;

weak, medium, platy structure; very friable; slight-
ly acid; clear, wavy boundary.

B1—13 to 15 inches, brown (7.5YR 4/4) sandy loam;
fine, subangular blocky structure; very friable;
dium acid; clear, wavy boundary.

B21t—15 to 25 inches, brown (7.5YR 4/4) heavy sandy loam;
moderate, fine, subangular blocky structure; thin,
patehy clay films; friable; medium acid ; clear, wavy
boundary.

B22t—25 to 33 inches, brown (7.5YR 4/4) light sandy clay
loam; moderate, medium, subangular blocky struc-
ture; slightly firm; thin, patchy clay films; medium
acid; clear, wavy boundary.

B3—33 to 35 inches, dark yellowish-brown (10YR 4/4) sandy
loam; weak, medium, subangular blocky structure;
very friable; slightly acid; clear, wavy boundary.

(2—35 to 60 inches, yellowish-brown (10YR §/4) gravelly
sandy loam; massive; very friable; moderately al-
kaline.

In cultivated areas the Ap horizon is dark grayish brown
and about 8 inches thick. Depth to the underlying unweather-
ed glacial till ranges from 24 to 36 inches. The B2 horizon
ranges from sandy clay loam to clay loam. The C horizon
ranges from loamy fine sand to fine sandy loam. Stoniness
is common in these soils.

The Lapeer soils have a thicker, finer textured B2 horizon
than the Mecan soils and a more abrupt B3 horizon. Also,
Lapeer soils are shallower to the caleareous glacial till than
the Mecan soils. The dolomitic gravel content of the C horizon
of the Lapeer soils is higher than that of the Meecan soils.
The unweathered glacial till of the ILapeer soils generally
is 10YR in hue, but in the Mecan soils the till is redder
(7.5YR hue) in most places. Lapeer soils are lighter colored
than the Pardeeville soils and have a finer textured solum.
All of these soils formed in calcareous glacial till.

Lapeer-Pardeeville fine sandy loams, 2 to 6 percent
slopes (lpB).—These soils are surrounded by soils of
steeper ridges or hills. The soil areas are normally irregi-
lar to 1ounded, and areas are up to 34 mile Jong and 14
mile wide. Many smaller areas also occur. Soil slopes are
irregular, and most of them are less than 300 feet long.
The profiles of these soils have been described in the
Lapeer and Pardeeville series deseriptions.

Included with these soils in mapping are nearly level
areas. Also included are areas of Gotham and Plainfield
solls too small to be mapped separately. In some areas
soils that have a loam surface and soils that are mod-
erately eroded are inclnded.

Erosion is the principal hazard to cultivation of these
soils. The soils are suited to all crops commonly grown in
the county. Liming increases the growth of legumes.
(Capability unit ITTe—4; woodland group 1; recreation
oroup 2; wildlife group 1)

Lapeer-Pardeeville fine sandy loams, 6 to 12 percent
slopes, eroded (lpC2).—These soils are on the tops and
sides of hills or ridges. In most places areas are elongated
and less than 14 mile long and 400 feet wide. The slopes
cross the narrow width of the soil areas and are less than
300 feet long in most places. The profiles of these soils
have a somewhat thinner lighter colored surface layer
and a somewhat thinner subsoil than in the profiles de-
scribed as representative for the series.

Included with these soils in mapping are soils that have
a loam surface layer. Permanent pasture or woods are
generally in areas only slightly eroded.

The major hazard to cultivation is erosion. In some
Places moderate erosion has removed some of the surface
soil. In these areas the organic-matter content, fertility,
and available water capacity are lower than in uneroded
areas. In some areas small gullies have formed.

weak,
me-
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These soils are suited to all the crops commonly grown
in the county. (Capability unit IVe—4; woodland group
1; vecreation group 2; wildlife group 1)

Lapeer-Pardeeville fine sandy loams, 12 to 20 percent
slopes, eroded (lpD2).—These soils are on the tops and
sides of hills and ridges. In most places areas are some-
what elongated. They are about one-fourth mile . long
and less than 500 feet wide. Slopes cross the narrow
width of these areas and are generally less than 200
feet long. '

The profiles of these soils have thinner, lighter colored
surface layers than those described in the representative
profiles. In some aveas the underlying soil layers are
thinner than those described.

Included with these soils in mapping are small severely
eroded areas. Also included are areas of permanent pas-
ture and woods that are only slightly eroded. Some in-
cluded areas have a loam surface layer.

The major hazard to cultivation of these soils is ero-
sion. In some areas moderate erosion has removed some
of the surface soil. In these areas the organic-matter con-
tent, fertility, and available water capacity are lower
than in uneroded areas.

These soils have medium available water capacity, are
severely susceptible to water erosion, and are subject
to gullying if not protected. They are better suited to
pasture, woodland, and wildlife than to crops. If used
to produce forage, they need not be renovated more than
once each 5 years. Controlled grazing and a good fertility
program help to maintain these soils. (Capability unit
VIe—4; woodland group 1; recreation group 2; wildlife
group 1)

Lapeer-Pardeeville fine sandy loams, 20 to 30 percent
slopes, eroded (lpE2).—These soils are on tops and sides
of hills or ridges. Areas are elongated and up to one-
fourth mile long and 500 feet wide. Slopes cross the nar-
row width of these areas and are generally less than 200
feet long.

The profiles of these soils have a thinner, lighter color-
ed surface layer and somewhat thinner individual soil

layers than those in the profiles described as representa-

tive for the series.

Included with these soils in mapping are areas in per-
manent pasture and woods that are only slightly eroded.
Also included ave areas that have a loam surface layer.
Other inclusions are local areas where slopes are more
than 30 percent.

The major hazard to cultivation of these soils is ero-
sion. The soils are too steep to be used safely for culti-
vated crops. In some areas gullies have formed. Erosion
has removed some of the surface soil, and this has low-
ered the organic-matter content, fertility, and available
water capacity.

These soils are more suitable for pasture, as woodland,
or for wildlife habitat than for other uses. (Capability
unit VIIe—4; woodland group 1; recreation group 2;
wildlife group 1)

Lorenzo Series

The Lovenzo series consists of nearly level to gently
sloping, loamy soils. These soils formed under native

grasses and are shallow over calcareous glacial outwash
sand and gravel.

In a representative profile the surface layer is very
dark brown loam about 8 inches thick. The subsoil ex-
tends to a depth of 19 inches. The upper 3 inches is
dark-brown loam, the middle 4 inches is dark-brown
sandy clay loam, and the lower 4 inches is dark-brown
gravelly sandy loam. The substratum is yellowish-brown
cobbly and gravelly sand.

TLovenzo soils have low available water capacity, mod-
erate permeability, and low natural fertility.

Representative profile of Lorenzo loam, 0 to 2 percent
%opes, ]izn a cultivated field, NW14SE1/ sec. 26, T. 14 N,

. 10 E.

Ap—oO0 to 8 inches, very dark brown (10YR 2/2) loam; visible
white quartz grains; weak, coarse, blocky struc-
ture; friable; medium acid; abrupt, smooth bound-
ary.

B21t—8 to 11 inches, dark-brown (7.5YR 4/2) loam; weak
to moderate, medium, subangular blocky structure;
peds coated with very dark brown (7.5YR 8/2);
friable; medium acid; clear, wavy boundary.

B22t—11 to 15 inches, dark-brown (7.5YR 4/2) sandy clay
loam; moderate, medium, subangular blocky struc-
ture; clay films common; slightly firm; many non-
limy pebbles; medium acid; clear, wavy boundary.

B3—15 to 19 inches, dark-brown (7YR 4/2) gravelly sandy
loam; weak, coarse, subangular blocky structure;
very friable; medium acid; clear, wavy boundary.

C—19 to 60 inches, yellowish-brown (10YR 5/4) cobbly
and gravelly sand outwash; single grained; loose;
calecareous.

The Ap horizon is very dark brown (10YR 2/2) or black
(10YR 2/1). The solumn ranges from 12 to 24 inches in thick-
ness. The B2 horizon ranges from loam to sandy clay loam.

Lorenzo soils have a thicker, darker colored Al horizon
and a slightly coarser textured B1 horizon than do the other-
wise similar Casco soils. Both soils are underlain by sand
and gravel outwash.

Lorenzo loam, 0 to 2 percent slopes (lrAl.—Areas of
this soil are generally broad and irregnlar in shape.
The profile of this soil is representative for the series.

Included with this soil in mapping are areas that have
a fine sandy loam surface layer.

This soil is used for all the crops commonly grown in
the county. Maintaining favorable organic-matter con-
tent and fertility helps to control erosion and to prevent
soil deterioration. (Capability unit ITIs—4; woodland
group 12; recreation group 2; wildlife group 4)

Lorenzo loam, 2 to 6 percent slopes (LrB).—This loamy,
gently sloping soil is on terraces. The slopes are less than
300 feet long in most places. The profile of this soil has
a slightly thinner surface layer and subsoil (about 15
inches thick) than the profile described as representa-
tive for the series.

Tncluded with this soil in mapping are moderately
eroded areas. Also included are local areas that have a
fine sandy loam surface layer. .
~ The main hazard to cultivating this soil is erosion.
Where unprotected areas have been damaged by erosion,
the surface soil is thinner than in uneroded areas and
the organic-matter content, fertility, and available wa-
ter capacity are lower. )

This soil is suited to all the ecrops commonly grown in
the county. (Capability unit ITTe—4; woodland group
12; recreation group 2; wildlife group 4)
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Marsh

Maxsh consists of low areas that are flooded most of
the time. It is in small depressions and very low areas
along lakes and streams.

Marsh (Ma).—This land type is covered with cattails
and marsh grasses in most places. Some areas are float-
ing bogs that consist of less than 24 inches of organic
soil. Artificial drainage is very difficult because of the
position of Marsh.

This mapping unit is better suited to wildlife and rec-
reation than to other uses. (Capability unit VIIIw-15;
woodland group 11; recreation group 1; wildlife group
5b)

Mecan Series

The Mecan series consists of deep, well-drained, gently
sloping to steep soils that have a sandy loam subsoil.
Ground water is at a depth of more than 5 feet through-
out the year. These soils formed under mixed hardwoods
in calcareous light sandy loam to loamy sand glacial till
(fig. 6).

In a representative profile the surface layer is dark-
brown loamy fine sand about 4 inches thick. The subsur-
face layer is brown loamy fine sand about 8 inches thick.
The upper part of the subsoil is reddish-brown light
sandy loam over dark reddish-brown sandy loam. It is
15 inches thick. The lower part is dark reddish-brown
sandy loam over veddish-brown sandy loam and is 20
inches thick. The substratum is brown loamy sand.

Figure 6.—Mixed oak woodland on Mecan loamy fine sand.

Mecan soils have low available water capacity, mod-
erately rapid permeability, and low natural fertility.

Representative profile of Mecan loamy fine sand, 12
to 20 percent slopes, in an uncultivated field, SE14SE1,
sec. 24, T\ 17 N, R. 9 I&.; 300 yards south of County
Road Y, and 100 feet west of unnamed road on the east
section line.

Al—0 to 4 inches, dark-brown (10YR 4/3) loamy fine sand;
weak, fine, granular structure; very friable; roots
plentiful; medium acid; abrupt, smooth boundary.

A2-—4 to 12 inches, brown (7.5YR 5/4) loamy fine sand ;
single grained to weak, medium, platy structure;
very friable; roots plentiful; medium acid; clear,
wavy boundary.

B1lt—12 to 18 inches, reddish-brown (5YR 4/4) light sandy
loam; weak, fine, subangular blocky structure; very
friable; roots plentiful; slightly acid; clear, wavy
boundary.

B21t—18 to 27 inches, dark reddish-brown (5YR 3/4) heavy
sandy loamn; moderate, medium, subangular blocky
structure; firm, slightly plastic; roots plentiful;
common thin clay films on ped faces; slightly acid;
gradual, wavy boundary.

B22t—27 to 32 inches, dark reddish-brown (5YR 3/4) heavy
sandy loam; moderate, fine, subangular blocky strue-
ture; friabte; some organic stains on ped faces; few
dolomitic cobblestones; roots plentiful; common thin
clay filins on ped faces; neutral; clear, wavy bound-

ary.

B3t—32 to 47 inches, reddish-brown (5YR 4/4) sandy loam,
weak, medium, subangular blocky structure; very
friable; few dolomitic rocks and cobblestones; few
plant roots; thin clay bridging of sand grains; neu-
tral; gradual, wavy boundary.

C—47 to 60 inches, brown (7.5YR 5/4) heavy loamy sand;
single grained; loose; mildly alkaline in upper part
but moderately alkaline with increase in depth.

Al horizon of Mecan soils is loamy fine sand or fine sandy
loam. In some undisturbed areas, there is a thin (less than
4 inches thick) black (10YR 2/1) Al horvizon. The depth to
the unweathered glacial till ranges from 40 to 60 inches.
The B2 horizon ranges from sandy loam to sandy clay loam.
Less than one-half of the total B horizon is sandy clay loam.
The C horizon ranges from fine sand to sandy loam. Some
areas are stony.

The Mecan soils have a coarser textured B2 horizon than
the associated Lapeer soils and a thicker, coarser textured
B3 horizon. Mecan soils are deeper to the calcareous glacial
till than are the Lapeer soils. The dolomitic gravel content
of the C horizon of the Mecan soils is lower than that of the
Lapeer soils. Mecan soils have a thicker solum (more than
36 inches thick) than the associated Wyocena soils and are
underlain by more coherent caleareous glacial till.

Mecan loamy fine sand, 12 to 20 percent slopes,
eroded (McD2).—This soil is on sides and tops of hills and
ridges. Soil areas are clongated to irregular in shape.
Slopes are less than 200 feet long in most places.

The profile of this soil is representative for the series.

Included with this soil in mapping are areas of woods
and permanent pasture that are only slightly eroded.
Also included arve arveas that have a fine sandy loam sur-
face layer.

In eroded soils, the surface soil is not so thick as in un-
eroded areas and organic-matter content, fertility, and
available water capacity are lower. Gullies have formed
in places.

This soil is too steep to be safely used for cultivation.
Tt is better suited to pasture that has only limited graz-
ing and is renovated not more than once every 5 years.
Woodland and wildlife also are suitable uses. (Capabil-
ity unit VIe—; woodland group 8; recreation group 5;
wildlife group 8)
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Mecan loamy fine sand, 20 to 30 percent slopes,
eroded (McE2).—This soil is on top slopes and side slopes
of hills and ridges. The slopes are less than 200 feet
long in most places. Soil areas are generally somewhat
elongated to rounded in shape.

The profile of this soil has a thinner, lighter colored
surface layer than the profile described as representative
for the series. In many places this soil has thinner indi-
vidual layers and the profile is not deeply developed. In
some places this seil 1s underlain by limestone bedrock
at a depth of less than 5 feet.

In some areas erosion has decreased the thickness of
the surface soil. This is caused by overgrazing of pas-
ture or woodland or by cultivating areas that are too
steep to be safely cultivated. In these areas the organic-
matter content, fertility, and available water capacity
are lower than in the uneroded areas. Some gullying has
occurred.

This soil is better suited as woodland and for wildlife
habitat. It is also suited to pasture that has very limited
grazing and careful management. (Capability unit VIIe—
4 ), woodland group 3; recreation group 5; wildlife group
3

Mecan fine sandy loam, 2 to 6 percent slopes (MeB).—
This soil is in areas only a few acres in size on ridgetops
and on foot slopes of relatively steep ridges. Soil areas
are elongated to irregular and rounded in shape. The
profile of this soil has a finer textured surface layer than
the profile described as representative for the series. In
some places this soil has silt and clay in the substratum.

This soil is slightly susceptible to erosion. It is suited
to all the crops commonly grown in the county. (Capa-
bility unit ITTe—4; woodland group 3; recreation group
5; wildlife group 1)

Mecan fine sandy loam, 6 to 12 percent slopes, eroded
(MeC2).—This soil is generally in areas only a few acres
in size. These areas are elongated to irregular in shape.
The soil is on tops and sides of hills and ridges. Slopes
are less than 300 feet long in most places.

The profile of this soil has a finer textured, thinner
surface layer than the profile described as representative
for the series. The individual layers also are somewhat
thinner. Where erosion has reduced the thickness of the
original surface soil, the organic-matter content, fertility,
and available water capacity are lower than in uneroded
soils.

Included with this soil in mapping are areas of woods
and permanent pasture that are only slightly eroded.
Also mcluded are small areas of complex rolling slopes.

This soil is too steep to be used safely for intensive
cultivation. Unprotected areas now cropped are being
damaged by erosion.

This soil is suited to all the erops commonly grown in
the county. (Capability unit IVe—4; woodland group 8;
recreation group 5; wildlife group 1)

Metea Series

The Metea series consists of deep, well-drained, nearly
level to moderately steep, loamy and sandy soils on gla-
cial till. Ground water is at a depth of more than 5
feet throughout the year. These soils formed under mixed

hardwoods in sandy eolian deposits over calcareous gla-
cial drift. .

In a representative profile the surface layer is very
dark brown fine sandy loam about 4 inches thick. The
subsurface layer is 17 inches of brown loamy fine sand.
The upper part of the subsoil is dark-brown loamy fine
sand about 8 inches thick. The lower part is dark-brown
sandy clay loam and dark-brown loam 19 inches thick.
The substratum is brown sandy loam.

Metea soils have medium available water capacity,
moderate permeability, and low to medium natural fer-
tility.

Representative profile of Metea fine sandy loam, 6 to
12 percent slopes, in an uncultivated area, NE1,SW1j
sec. 3, 1. 14 N, R. 8 E&.

A1-—0 to 4 inches, very dark brown (10YR 2/2) fine sandy
loam; weak, fine, granuular structure; very friable;
mildly alkaline; clear, wavy boundary.

A2—4 to 21 inches, brown (7.5YR 5/4) loamy fine sand;
weak, subangular blocky structure; friable; neutral;
abrupt, wavy boundary.

B21t—21 to 24 inches, dark-brown (7.5YR 4/4) loamy fine
sand ; medium, fine, blocky structure; clay bridging
between sand grains; neutral; gradual, wavy bound-
ary.

IIB22t—24 to 40 inches, dark-brown (7.5YR 4/4) light sandy
clay loam; strong, medium, blocky structure; clay
films on all ped faces; friable; slightly acid; abrupt,
wavy boundary.

IIB3—40 to 43 inches, dark-brown (7.5YR 4/4) loam; mod-
erate, medium and fine, blocky structure; friable;
mildly alkaline; clear, wavy boundary.

JIC—48 to 60 inches, brown (7.5YR 5/4) sandy loam; weak,
medium, platy structure; friable; moderately alka-
line.

The A1l horizon of Metea soils is loamy fine sand or fine
sandy loam. In cultivated areas the Al horizon is about 8
inches thick. Depth to the unweathered glacial till ranges
from 42 inches to 54 inches. The B2 horizon ranges from
loam to clay loam or silty clay loam.

In some areas of Metea soils, the finer textured lower part
is thin and is underlain by fine sand but the entire solum
is above the fine sand. The soil in these areas has been named
a sandy substratum phase.

The upper part of the Metea subsoil is coarser textured and
the lower part is finer textured than in the associated Lapeer
soils. The lower part of the Metea subsoil is finer textured
than the substratum of the associated Gotham loam.

Metea loamy fine sand, 2 to 6 percent slopes (MfB).—
The slopes of this soil are less than 300 feet Tong in most
places. Soil areas are generally irregular in shape. The
profile of this soil has a thicker, coarser textured surface
layer and a thicker sandy layer above the subsoil than
the profile described as representative for the series.

Included with this soil in mapping are areas that are
moderately eroded.

This soil is susceptible to soil blowing and water ero-
sion. Where unprotected areas have been damaged by
erosion, the surface soil is thinner than in uneroded soil
and the organic-matter content, fertility, and available
water capacity are lower.

This soil is suited to all the crops commonly grown
in the county. (Capability unit ITe-7; woodland group 4;
recreation group 5; wildlife group 3)

Metea loamy fine sand, 6 to 12 percent slopes, eroded
(MfC2).—The slopes of this soil are less than 200 feet long
in most places. Soil areas are generally irregular in
shape.
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The profile of this soil has a slichtly thicker, sandy
upper part above the subsoil than the profile deseribed as
representative of the series and a thinner, lighter colored,
coarser textured surface layer.

Included with this soil in mapping are areas of woods
and permanent pasture that are only slightly eroded.
Also included are local areas that ave severely eroded.

This soil is susceptible to soil blowing and moderate
water erosion. Where unprotected aveas have been dam-
aged by erosion, the surface soil is thinner than in un-
eroded areas and the organic-matter content, fertility,
and available water capacity are lower.

This soil is suited to all the crops commonly grown in
the county. (Capability unit IIle-7; woodland group
4; recreation group 5; wildlife group 3)

Metea loamy fine sand, 12 to 20 percent slopes (MD}.—
The slopes of this soil are less than 200 feet long in most
places. Soil areas are generally irregular in shape. The
profile of this soil has a coarser textured surface layer
and a thinner sandy layer above the subsoil than the
profile described as representative for the series.

Included with this soil in mapping are small areas
that have a fine sandy loam surface layer. Also included
are small moderately eroded areas.

This soil is susceptible to severe water erosion. Where
unprotected areas have been damaged by erosion. the
surface soil is thinner than in uneroded areas and the
organic-matter content, fertility, and available water ca-
pacity are lower.

This soil is suited to all crops commonly grown in the
county but is better suited to hay or pasture than to
cultivated crops. Woodland and wildlife are also suitable
uses. (Capability unit IVe~7; woodland group 4; recrea-
tion group 5; wlidlife group 8)

Metea loamy fine sand, sandy substratum, 2 to 6 per-
cent slopes (MiB).—The slopes of this soil are less than 300
feet Jong in most places. Soil areas arve generally irreg-
ular in shape. This soil has a coarser textured snrface
layer than the profile described as representative for the
series and contains more sand in the substratum. In some
places the sandy layer above the subsoil is more than 17
inches thick.

Included with this soil in mapping are moderately
eroded areas.

This soil is susceptible to soil blowing and water ero-
sion. Where erosion has reduced the thickness of the sur-
face soil, the organic-matter content, fertility, and avail-
able water capacity are lower than in uneroded soil.

This soil is suited to all crops commonly grown in the
county. (Capability unit ITe-7; woodland group 4; rec-
reation group 5, wildlife group 3)

Metea loamy fine sand, sandy substratum, 6 to 12
percent slopes, eroded (MIC2).—The slopes of this soil
are less than 200 feet long in most places. Soil areas are
generally irregular in shape. The profile of this soil has
a thinner, lighter colored, coarser textured surface layer
than the profile described as representative for the series
and contains more sand in the substratum.

Included with this soil in mapping are areas in woods
and permanent pasture that arve slightly eroded.

This soil is susceptible to soil blowing and moderate
water erosion. Where unprotected areas have been dam-
aged by erosion, the surface soil is thinner than the un-

eroded sotl and the organic-matter content, fertility, and
available water capacity are lower.

This soil is suited to all the crops commonly grown in
the county. (Capability unit ITTe-7; woodland group 4;
recreation group 5; wildlife group 3)

Metea fine sandy loam, 2 to 6 percent slopes (MmB).—
The slopes of this soil are less than 300 feet long in most
places. Soil areas are generally irregular in shape. The
profile of this soil has a thicker surface layer and subsoil
(about 45 inches thick) than the profile described as
representative for the series.

Included with this soil in mapping are small areas of
nearly level soils and soils that have complex slopes.
Also included are areas that are moderately eroded. Some
areas are finer textured in the middle part of the subsoil
than the representative soil.

This soil is susceptible to soil blowing and water ero-
sion. Where unprotected areas have been damaged by
erosion, the surface soil is thinner than in uneroded soil
and the organic-matter content, fertility, and available
water capacity are lower.

This soil is suited to all the crops commonly grown
in the county. (Capability unit ITe-7; woodland group
3; recreation group 5; wildlife group 1)

Metea fine sandy loam, 6 to 12 percent slopes (MmC).—
The slopes of this soil are less than 500 feet long in most
places, and they cross the narrow width of elongated or
rregularly shaped areas. The profile of this soil is rep-
resentative for the series.

Included with this soil in mapping are small areas that
have complex rolling slopes and areas of Lapeer and
Gotham soils. Also included are areas that are moderately
eroded. Some areas are finer textured in the middle part
of the subsoil than the representative soil.

This soil is susceptible to soil blowing and water ero-
sion. Unprotected areas are damaged by erosion. This
erosion reduces the thickness of the surface soil and the
organic-matter content, fertility, and available water
capacity.

This soil is suited to all the crops commonly grown
in the county. (Capability unit ITTe-7; woodland group
3; recreation group 5; wildlife group 1)

Metea fine sandy loam, 12 to 20 percent slopes, eroded
(MmD2).—The slopes of this soil are less than 200 feet long
in most places. Soil areas are generally elongated or
irregular in shape. The profile of this soil has a thinner,
lighter colored surface layer than the profile described
as representative of the series and a thinner sandy layer
(about 13 inches thick) above the subsoil. )

Included with this seil in mapping are areas in per-
manent, pasture and woods that are only slightly eroded.

This soil is susceptible to severe water erosion. Where
unprotected areas have been damaged by erosion, the
surface soil is thinner than in uneroded soil, and the
organic-matter content, fertility, and available water
capacity are lower.

This soil is suited to all the crops commonly grown in
the county, but it is better suited to pasture and hay
than to row crops. (Capability unit IVe-7; woodland
group 3; recreation group 5; wildlife group 1)

Metea fine sandy loam, sandy substratum, 2 to 6
percent slopes (MnB).—The slopes of this soil are less than
300 feet long in most places. Soil areas are generally ir-
regular in shape. The substratum of this soil contains
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more sand than that under the representative soil. In
places the sandy subsurface layer is more than 17 inches
thick.

Included with this soil in mapping are small moder-
ately eroded areas.

Where erosion has reduced the thickness of the surface
soil, the organic-matter content, fertility, and available
water capacity are lower than in the uneroded soil.

This soil is suited to all the crops commonly grown in
the county (fig. 7). (Capability unit ITe-7; woodland
group 3; recreation group 5; wildlife group 1)

Metea fine sandy loam, sandy substratum, 6 to 12
percent slopes, eroded (MnC2.—The slopes of this soil
are less than 200 feet long in most places. Soil areas are
generally irregular in shape. This soil has a thinner,
lighter colored surface layer and the substratum contains
more sand at a depth of 42 to 54 inches than the repre-
sentative soil,

Included with this soil in mapping are areas in per-
manent pasture and woods that are only slightly eroded.
Also included are stony areas.

This soil is susceptible to soil blowing and moderate
water erosion. Where unprotected areas have been dam-
aged by erosion, the surface soil is thinner than in un-
eroded soil and the organic-matter content, fertility, and
available water capacity are lower.

This soil is suited to all the crops commonly grown in
the county. (Capability unit I1Te~7; woodland group 3;
recreation group 5; wildlife group 1)

Metea fine sandy loam, stratified substratum, 0 to 2
percent slopes {(MoA).—This soil is in valleys between
upland hills or ridges. It has a dark-colored surface layer
in some places. The profile of this soil has a somewhat
thicker sandy upper part above the subsoil than the pro-
file described as representative of the series and has a
stratified silt and sand substratum. In places, the surface
layer is more than 4 inches thick. The available water
capacity is high.

This soil is used for all crops commonly grown in the
county. It is susceptible to soil blowing. Where blowing
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Figure 7.—Alfalfa on Metea fine sandy loam, sandy substratum,
2 to 6 percent slopes.

has reduced the thickness of the surface soil, the organic-
matter content, fertility, and available water capacity
are lower than in the uneroded soil. (Capability umt
ITs-7; woodland group 3; recreation group 5; wildlife
group 1)

Metea fine sandy loam, stratified substratum, 2 to 6
percent slopes (MoB).—The slopes of this soil are less than
300 feet long in most places. Soil areas are elongated to
irregular in shape. The profile of this soil has a somewhat
thicker sandy layer above the subsoil than the profile
described as representative of the series and has a strati-
fied silt and fine sand substratum.

Included with this soil in mapping are small areas
that are moderately eroded.

This soil is susceptible to soil blowing and water ero-
sion. It is slightly droughty. Where areas have been
damaged by erosion, the surface soil is thinner than in
uneroded soil and the organic-matter content, fertility,
and available water capacity are lower.

This soil is suited to all crops commonly grown in the
county. (Capability unit ITe-7; woodland group 3; rec-
reation group 5; wildlife group 1)

Metea fine sandy loam, stratified substratum, 6 to 12
percent slopes (MoC).—The slopes of this soil are less
than 200 feet long in most places. Soil areas arve generally
irregular in shape. This soil has a stratified silt and fine
sand substratum.

Included with this soil in mapping are small areas that
are moderately eroded.

This soil is susceptible to soil blowing and water ero-
sion. Where unprotected areas have been damaged by
erosion, the surface soil is thinner than in uneroded
areas and the organic-matter content, fertility, and avail-
able water capacity are lower.

This soil is suited to all the crops commonly grown in
the county. (Capability unit I1Ie-7; woodland group 3;
recreation group 5; wildlife group 1)

Montello Series

The Montello series consists of deep, moderately well
drained, nearly level and gently sloping, loamy soils on
lake-laid plains. These soils formed under native grasses
and widely spaced mixed hardwoods in calcareous lacus-
trine silt and clay.

In a representative profile the surface layer is very
dark brown silt loam about 8 inches thick. The subsur-
face layer is about 4 inches of very dark grayish brown
silt loam. The upper part of the subsoil is about 9 inches
thick and consists of dark-brown silty clay loam over
dark reddish-brown siity clay. The lower part is dark-
brown and brown silty clay loam about 15 inches thick.
The substratum is brown silty clay loam.

Montello soils have high available water capacity, mod-
erately slow permeability, and high natural fertility.

Representative profile of Montello silt loam, 0 to 2 per-
cent slopes, in a cultivated area, NW14NW1} sec. 28,
T. 15 N., R. 8 E.; 50 feet west of Town Road A and
three-fifths mile south of intersection of Town Roads A
and D.

Ap—0 to 8 inches, very dark brown (10YR 2/2) silt loam;
moderate, medium and fine, subangular blocky struc-
ture; friable; neutral; clear, smooth boundary.
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A3—S8 to 12 inches, very dark grayish-brown (10YR 3/2)
heavy silt loam; moderate, medium, platy structure
in upper part and weak, moderate, subangular blocky
near the lower boundary; firm; neutral; clear, wavy
boundary.

B1t—12 to 16 inches, dark-brown (7.5YR 4/4) light silty
clay loam; moderate, medium, subangular blocky
structure ; hard when dry, plastic when wet; slightly
acid; clear, wavy boundary.

B21t—16 to 21 inches, reddish-brown (5YR 4/3) and dark
reddish-brown (5YR 8/4) light silty clay; moderate,
fine, subangular blocky structure; hard when dry,
plastic when wet; thick continuous clay films on all
ped faces; slightly acid; gradual, wavy boundary.

B22t—21 to 26 inches, dark-brown (5YR 4/4) heavy silty clay
loam; common, fine, distinct, strong-brown (7.5YR
5/6) mottles near the lower boundary; moderate,
fine, subangular blocky structure; hard when dry,
plastic when wet; thin to moderately thick and con-
tinuous clay films on most ped faces; slightly acid;
gradual, wavy boundary.

B3—26 to 36 inches, brown (7.5YR &/4) silty clay loam;
many fine, distinct, strong-brown (7.5YR 5/6) mot-
tles; moderate, fine, subangular blocky structure;
hard when dry, plastic when wet; strong efferves-
cence; gradual, smooth boundary.

Cea—36 to 50 inches, brown (7.5YR 5/4) light silty clay
loam; massive; firm; soft fine lime segregations;
moderately alkaline; violent effervescence,

In places thin sandy strata oceur throughout the pro-
file. A cap of silt or loamy outwash less than 18 inches thick
overlies the water-laid sediments in local areas. The B2t hori-
zon ranges from silty clay loam to silty clay. The C horizon
generally has a hue of 7.5YR, but hue ranges from 10YR
to 5YR. The C horizon is generally calcareous; it is alkaline
to neutral.

Montello soils have darker colored surface soil than the
associated Briggsville soil and a more mottled subsoil that
has lower chroma.

Montello loam, 0 to 2 nercent slopes (MrA).—This soil
is adjacent to low areas. Tts profile has a coarser textured
Toam” surface layer than the profile described as repre-
sentative for the series.

This soil dries slowly in the spring and after heavy
rains. Surface drainage that speeds runoff is beneficial.

This soil is suited to all the crops commonly grown
in the county. Where erosion is controlled and soil de-
terioration is prevented, continuous row crops can be
grown. (Capability unit ITs-7; woodland group 12; rec-
reation group 6; wildlife group 2)

Montello loam, 2 to 6 percent slopes (MrB).—The slopes
of this soil are less than 300 feet long in most places. Soil
areas are generally irregular in shape. This soil has
slightly better drainage than Montello loam, 0 to 2 per-
cent, slopes, because runoff from the gentle slopes is
faster.

Included with this soil in mapping are aveas that are
moderately eroded.

The main hazard to cultivation is evosion. Where un-
protected areas have been damaged by erosion, the sur-
face soil is thinner than in uneroded areas and the or-
ganic-matter content and fertility are lower.

This soil is suited to all the crops commonly grown
in the county. (Capability unit ITe-6; woodland group
12: recreation group 6: wildlife group 2)

Montello silt loam, 0 to 2 percent slopes {MsA).—This
soil is adjacent to low areas. It has the profile described
as representative for the series.

This soil dries slowly in spring and after heavy rains.
Surface drainage that speeds runoff is beneficial.

This soil is suited to all the crops commonly grown in

the county. Where erosion is controlled and soil deteriora-
tion is prevented, continuous row crops can be grown
safely. (Capability unit IIs-7; woodland group 12; rec-
reation group 6; wildlife group 2)

Montello silt loam, 2 to 6 percent slopes (MsB).—This
soil is adjacent to low areas. Its slopes are less than 300
feet long in most places. Soil areas arve generally irreg-
ular in shape. This soil has slightly better drainage than
Montello silt loam, 0 to 2 percent slopes, because runoff
from the gentle slopes is faster.

Included with this soil in mapping are areas that ave
moderately eroded.

The main hazard to cultivation is erosion. Where un-
protected areas have been damaged by erosion, the sur-
face soil is thinner than in uneroded soil, and the organic-
maftter content and fertility are lower.

This soil is suited to all the crops commonly grown
m the county. (Capability unit ITe-6; woodland group
12; recreation group 6; wildlife group 2)

Mosel Series

The Mosel sevies consists of deep, somewhat poorly
drained, nearly level and gently sloping loamy soils.
Ground water is 1 to 8 feet below the surface in most
seasons. These soils are scattered through the county.
They formed under mixed hardwoods in loamy deposits
over calcareous lacustrine silt and clay.

In a representative profile the surface layer is about
8 inches of very dark brown loam. The subsurface layer
is brown sandy loam about 7 inches thick. The lower
part is about 14 inches thick and consists of dark-brown,
mottled clay loam over reddish-brown and yellowish-ved,
mottled silty clay loam. The substratum is brown, mottled
silty clay loam.

Mosel soils have high available water capacity, mod-
erately slow permeability, and medium natural fertility.

Representative profile of Mosel loam, 0 to 8 percent
slopes, in a cultivated field, SE14SE1, sec. 23, T. 17 N.,
R. 8 K., about 1,000 feet west of a bend in the County
Road and about 100 feet north of the road.

Ap—0 to 8 inches, very dark brown (10YR 2/2) loam; mod-
erate, medium and fine, granular structure; friable;
medium acid; abrupt, smooth boundary.

A2—8 to 15 inches, brown (10YR 5/3) sandy loam; few,
fine, prominent, strong-brown (7.5YR 5/6) mottles ;
few tongues of material that have a 10YR 3/2 or
3/1 hue penetrate this horizon; weak, medium, sub-
angular blocky structure; friable; slightly acid;
clear, smooth boundary.

B1—15 to 22 inches, dark-brown (7.5YR 4/4) sandy loam;
many, fine and medium, prominent, yellowish-red
(5YR 5/6) mottles and few, medium, distinct, brown
(7.5YR 5/2) mottles; friable; slightly acid; clear,
smooth boundary.

B21t—22 to 30 inches, dark-brown (7.5YR 4/4) and reddish-
brown (5YR 5/3) sandy clay loam; common, me-
dium, distinct, yellowish-red (5YR 5/6) mottles and
few, medium, distinect, reddish-gray (5YR 5/2) mot-
tles; weak, medium, subangular blocky structure ;
firm, slightly sticky; distinct clay bridging of sand
grains; neutral; clear, smooth boundary.

ITB22t—30 to 36 inches, reddish-brown (5YR 4/4) and yel-
lowish-red (5YR 5/6) heavy silty clay loam; many,
fine, distinct, reddish-gray (5YR 5/2) mottles and
common, fine, distinet, brown (7.5YR 5/2) mottles;
moderate, medium, subangular blocky structure ;
firm, slightly sticky; thin, patchy clay films on ped
faces; mildly alkaline; gradual, smooth boundary.
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IIC—36 to 50 inches, brown (7.5YR 5/2) heavy silty clay
loam that has thin layers of silt; few, medium,
prominent, reddish-yellow (7.5YR 6/8) mottles; mod-
erately alkaline.

Ap horizon of Mosel soils is loam or fine sandy loam. Depth
i0 the underlying silt and clay ranges from 20 to 40 inches.
In places streaks of very fine sand are in the lacustrine silt
and clay at a depth of more than 30 inches. Depth to the
moderately alkaline C horizon ranges from 24 to 42 inches.

In some places the Mosel soils in Marquette County have
an A2 horizon that is somewhat finer textured than in the
normal range for the series.

Mosel soils have less sand in the subsoil than the asso-
ciated moderately well drained Seward soils and have a
higher water table and mottling nearer the surface.

Mosel fine sandy loam, 0 to 3 percent slopes (MtA).—
This soil is in low areas. In many places it 1s in transi-
tional areas between well-drained and poorly drained
soils.

The profile of this soil has a coarser textured surface
layer than the profile described as representative for the
series.

Included with this soil in mapping are areas that have
a loamy sand surface layer.

Unless this soil is drained, it is generally too wet for
cultivation. Adequately drained areas are used for most of
the crops commonly grown in the county. Undrained
areas are used for wildlife, trees, and pasture. (Capa-
bility unit ITw-2; woodland group 7; recreation group
4; wildlife group 5a)

Mosel loam, 0 to 3 percent slopes (MuA).—This soil is
in low areas. In many places it is transitional between
well-drained and poorly drained soils. The profile of this
soll is representative for the serles.

Unless drained, this soil is too wet for cultivation.
Adequately drained areas are used for most crops com-
monly grown in the county. Undrained areas are used
for trees, pasture, and wildlife. (Capability unit TTw-2;
woodland group 7; recreation group 4; wildlife group
5a)

Moundyville Series

The Moundville series consists of deep, moderately
well drained, nearly level and gently sloping soils on
outwash terraces. Ground water is less than 5 feet below
the surface during short wet periods. These soils are
scattered throughout the county. They formed under
scattered mixed hardwods and native grasses in acid
ountwash sand.

In a representative profile the surface layer is very
dark brown and very dark grayish brown loamy fine sand
about 7 inches thick. The upper part of the subsoil is
dark-brown loamy fine sand about 11 inches thick. The
lower part is 14 inches thick and consists of dark-brown
sandy loam over dark-brown loamy fine sand. The sub-
stratum is fine sand.

Moundville soils have low available water capacity,
rapid permeability, and low natural fertility.

Representative profile of Moundville Joamy fine sand,
0 to 8 percent slopes, in a cultivated field, SE14SE1
sec. 30, T. 14 N., R. 9 E., on abandoned farmland, 100
yards west of. old U.S. Highway No. 51, at a point three-
fifths mile south of its junction with U.S. Highway
No. 51.

Ap—O0 to 7 inches, very dark brown (10YR 2/2) and very
dark grayish-brown (10YR 3/2) loamy fine sand;
weak, fine, crumb structure; very friable; neutral;
clear, smooth boundary.

B1—7 to 18 inches, dark-brown (7.5YR 4/4) loamy fine sand
to fine sand; weak, fine, crumb structure to single
grained; very friable to loose; strongly acid; clear,
smooth boundary.

B2t—18 to 24 inches, dark-brown (7.5YR 4/4) light sandy

loam to loamy fine sand; weak, fine and moderate,

subangular blocky structure; very friable; clay
bridging of sand grains; strongly acid; clear, smooth
boundary.

to 82 inches, dark-brown (7.5YR 4/4) loamy fine

sand; common, fine, distinct, strong-brown (7.5YR

5/6) mottles; weak, moderate, subangular blocky

structure to single grained; very friable to loose;

strongly acid; gradual, smooth boundary.

C1—32 to 42 inches, brown (7.5YR 5/4) fine sand; many,
fine, prominent, strong-brown (7.5YR 5/8) mottles;
single grained; loose; strongly acid; gradual, smooth
boundary.

C2—42 to 60 inches, yellowish-brown (10YR 5/4) fine sand;
common, fine and medium, distinct, yellowish-brown
(10YR 5/8) and strong-brown (7.5YR 5/8) mot-
tles; single grained; loose; strongly acid.

The Ap horizon of Moundville soils is fine sandy loam or
loamy fine sand. The B2 horizon ranges from loamy fine
sand to fine sandy loam. The solum ranges from 24 to 36
inches in thickness and from medium acid to strongly acid.
Thin bands of loamy sand to sandy loam are in the sand
substratum.

Moundville soils have a higher water table than the asso-
ciated well-drained Gotham soils. They also have distinet mot-
tling below a depth of 24 inches, but in Gotham soils mot-
tling does not occur above a depth of 60 inches.

Moundville loamy fine sand, 0 to 3 percent slopes
{MvA).—Some areas of this soil are large and continnous,
but others are small. The soil areas are generally irreg-
ular in shape. The profile of this soil is representative
for the series.

This soil has Jow available water capacity and is sus-
ceptible to soil blowing. Unprotected areas that have
been damaged by soil blowing have a thinner surface soil
than uneroded soil and lower organic-matter content,
fertility, and available water capacity.

This soil is suited to all the crops commonly grown in
the county. (Capability unit ITVs-3; woodland group 4;
reereation group 5; wildlife group 3)

Moundville fine sandy loam, 0 to 3 percent slopes
(MwA).—This soil is on terraces of outwash plains. Its
areas are generally broad and continuous. The profile of
this soil has a finer textured surface layer than the pro-
file described as representative for the series.

Low available water capacity limits intensive cultiva-
tion on this soil, which 1s susceptible to soil blowing.
Where soil has been lost by blowing, the surface soil is
thinner than in the uneroded soil and the organic-matter
content, fertility, and available water capacity are lower.

This soil is used for all the crops commonly grown in
the county. (Capability unit IVs-3; woodland group 3;
recreation group 5; wildlife group 3)

B3—24

Mundelein Series

The Mundelein series consists of deep, somewhat poorly
drained, nearly level and gently sloping, loamy soils in
low areas. Ground water is 1 to 8 feet from the surface
in wet seasons. These soils formed under scattered mixed
hardwoods and native grasses in lacustrine silt and fine
sand.
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In a representative profile the surface layer is black
and very dark grayish-brown silt loam about 12 inches
thick. The upper part of the subsoil is dark-brown, mot-
tled silty clay loam about 9 inches thick. The lower part is
brown, mottled silt loam about 7 inches thick. The sub-
stratum is brown and pinkish-gray, stratified, mottled
silt loam and very fine sand,

Mundelein soils have high available water capacity,
moderately slow permeability, and medum natural fer-
tility.

R?epresentative profile of Mundelein silt loam, 0 to 3
percent slopes, in a cultivated field, NW14,SW1, sec. 2,
T.16 N., R. 10 E.

Ap—o0 to 9 inches, black (10YR 2/1) silt loam that has much
sand; moderate, medium, granular structure; fri-
able; numerous fine fibrous roots; moderately alka-
line; abrupt, smooth boundary.

A3—9 to 12 inches, very dark grayish-brown (10YR 3/2)
silt loam, few, fine, distinet, yellowish-brown (10YR
5/4) mottles; very weak, thick, platy structure part-
ing to weak, medium, subangular blocky; friable;
peds coated with dark gray (10YR 4/1); few fine
fibrous roots; mildly alkaline; clear, wavy boundary.

B2t—12 to 21 inches, dark-brown (7.5YR 4/4) silty clay loam;
common, fine, distinet, strong-brown (7.5YR 5/6) and
grayish-brown (10YR 5/2) mottles; moderate, me-
dium, subangular blocky structure; firm; neutral;
clear, wavy boundary. -

B3—21 to 28 inches, brown (7.5YR 5/4) silt loam; common,
fine, distinect, strong-brown (7.5YR 5/6) and promi-
nent grayish-brown (10YR 5/2) mottles; moderate,
medinm, subangular blocky structure; firm; neutral;
clear, wavy boundary.

C1g—28 to 30 inches, brown (7.5YR 5/2) silt loam, common,
medium, prominent, strong-brown (7.5YR 5/6) mot-
tles; weak, medium, subangular blocky structure;
friable; moderately calcareous; gradual, wavy bound-

ary.

C2g—30 to 60 inches, pinkish-gray (7.5YR 6/2) stratified silt
loam and very fine sand; common, medium, promi-
nent, strong-brown (7.5YR 5/8) mottles; massive to
very weak, platy structure; friable; few thin lenses
of silty clay loam; moderately alkaline,

The Ap horizon is generally very dark brown, black, or very
dark grayish brown. The A3 horizon generally is thin and in
places has subangular blocky structure. The B2 horizon has
medium or moderately fine texture. Depth to mottling ranges
from 6 to 18 inches. Depth to the C horizon ranges from
ahout 20 to 40 inches. The C horizon is dominantly stratified
silt and fine or very fine sand, but in many places it has thin
lenses that are loam or finer textured. The solum ranges from
slightly acid to alkaline. Carbonates generally are within a
depth of 3 feet.

In Marquette County, Mundelein soils are outside the de-
fined range for the series hecause they have a redder hue, but
this does not alter their usefulness or behavior.

These soils have a finer textured subsoil than the associ-
ated Yahara soils.

Mundelein loam, 0 to 3 percent slopes {MxA).—This
soil is in low areas. Its areas range from broad and
continnous to long and narrow or irregular in shape.
The profile of this soil has a coarser textured surface
layer than the profile described as representative for
the series. S

Wetness is the major limitation to cultivation of this
soil. Tf drainage is adequate, this soil is suited to most
of the crops commonly grown in the county. Undrained
areas are suited to trees, pasture, and plants for wildlife
food and cover. (Capability unit IIw-2; woodland group
7; recreation group 4; wildlife group 5a)

Mundelein silt loam, 0 to 3 percent slopes (MyA).—

This soil is in low areas. Its areas range from broad and
continuous to long and narrow or irregular in shape.
The profile of this soil is representative of the series. If
drainage is adequate, this soil is suited to most crops
commonly grown in the county. Undrained areas are
used for pasture, trees, and plants for wildlife food and
cover. (Capability unit IIw-2; woodland group 7; rec-
reation group 4; wildlife group 5a)

Oshtemo Series

The Oshtemo series consists of deep, well-drained,
nearly level to moderately steep sandy to loamy soils
on outwash benches. Ground water is more than 5 feet
from the surface throughout the year. These soils
formed under mixed hardwoods in calcareous outwash
sand and gravel.

In a representative profile the surface layer is brown
loamy fine sand about 4 inches thick. The subsurface
layer is 7 inches of yellowish-brown loamy fine sand.
The upper part of the subsoil is 5 inches of strong-
brown sandy loam. The middle is 18 inches of dark-
brown sandy loam. The lower part is dark-brown loamy
sang about 8 inches thick. The substratum is pale-brown
sand.

Oshtemo soils have low available water capacity, mod-
erately rapid permeability, and low natural fertility.

Representative profile of Oshtemo loamy fine sand, 0 to
2 percent slopes, SW14SE1 sec. 8, T. 16 N., R. 10 .

Ap—o0 to 4 inches, very dark grayish-brown (10YR 3/2) loamy
fine sand; very weak, fine, granular structure; fri-
able; neutral; abrupt, smooth boundary.

A2—4 to 11 inches, yellowish-brown (10YR 5/4) loamy fine
sand; single grained; friable; strongly acid; clear,
wavy boundary.

B1—11 to 16 inches, strong-brown (7.5YR 5/6) light sandy
loam; weak, medium, subangular blocky structure;
some clay Dbridging of sand grains; medium acid;
clear, wavy boundary.

B2t—16 to 34 inches, dark-brown (7.5YR 4/4) sandy loam;
weak, medium, subangular blocky structure; clay
bridging between sand grains; friable to firm; me-
dium acid; clear, wavy boundary.

B3t—84 to 42 inches, dark-brown (7.5YR 4/4) loamy sand;
weak, medium, subangular blocky structure; clay
bridging between sand grains; firm; medium acid;
gradual, wavy boundary.

C—42 to 60 inches, pale-brown (10YR 6/3 loose, moderately
alkaline sand and a few fine pebbles; single grained.

The Oshtemo soils have a loamy fine sand or fine sandy
loam surface layer. In uncultivated areas the surface layer
is black and is about 3 to 4 inches thick. Depth to the under-
lying moderately alkaline substratum (outwash) ranges from
36 to more than 48 inches, but in some areas the substratum
is medinm aecid to mildly alkaline sand. The B2 horizon
ranges from light sandy loam to sandy clay loam. The sandy
clay loam horizon is less than 10 inches thick and, in some
areas, is absent. Gravel content ranges from little to none.

The Oshtemo soils have a sandy clay loam to loam B2 hori-
zon less than 10 inches thick in some areas, and the associ-
ated somewhat darker colored Gotham soils do not. Oshtemo
soils formed in calcareous outwash materials, whereas Gotham
soils formed in noncaleareous sands.

Oshtemo loamy fine sand, 0 to 2 percent slopes
(OsA).—This soil is on outwash terraces. Many soil areas
are large and continuous, but others are relatively small.
Soil areas are normally irregular in shape. The profile of
this soil is representative for the series.
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This soil has low available water capacity and is sus-
ceptible to soil blowing. Unprotected areas that have
been damaged by erosion have a thinner surface soil
than the uneroded areas and lower organic-matter con-
tent, fertility, and available water capacity.

This soil is suited to all the crops commonly grown in
the county. (Capability unit ITIs-4; woodland group 4;
recreation group 5; wildlife group 3)

Oshtemo loamy fine sand, 2 to 6 percent slopes
(OsB).—The slopes of this soil are less than 300 feet long
in most places. Soil areas arve irregular in shape. The
profile of this soil has a slightly thinner subsoil than
the profile described as representative for the series.
Overwash soils are in some areas of small depressions.

Included with this soil in mapping are moderately
eroded areas.

This soil has low available water capacity and is sus-
ceptible to soil blowing and water erosion. Areas dam-
aged by ecrosion have a thinner surface soil than un-
eroded areas and lower organic-matter content, fertility,
and available water capacity.

This soil is suited to all the crops commonly grown
in the county. (Capability unit T1Ts—4; woodland group
4; recreation 5; wildlife group 3)

Oshtemo loamy fine sand, 6 to 12 percent slopes,
eroded {OsC2).—The slopes of this soil are less than 200
feet long in most places. Soil areas ave generally irveg-
ular in shape. The profile of this soil has a thinner sub-
soil and a thinner, lighter coloved surface layer than the
profile described as representative for the series.

Included with this soil in mapping are areas in woods
and permanent pasture that ave only slightly eroded.
Also included are areas that have complex rolling slopes.

This soil is susceptible to soil blowing and moderate
water erosion. In unprotected areas that have been dam-
aged by erosion, the surface soil is thinner than in nn-
eroded areas and the organic-matter content, fertility,
and available water capacity ave lower.

This soil is suited to all the crops commonly grown
in the county. (Capability unit ITTe-7; woodland group
4; recreation group 5; wildlife group 8) -

Oshtemo loamy fine sand, 12 to 20 percent slopes,
eroded (OsD2).—The slopes of this soil are less than 400
feet long in most places. Soil areas are generally ir-
regular in shape. The profile of this soil has a thinner,
lighter colored surface layer and a thinner subsoil than
the profile described as representative for the series.

Included with this soil in mapping are small areas
that have a fine sand surface layer. Also included are
areas in woods and permanent pasture that arve slightly
eroded. Other inclusions are very stony.

Frosion has decreased the thickness of the surface
soil and has lowered the organic-matter content, fertility,
and available water capacity. Gullies have formed in
places. ' '

This soil is suited to all crops commonly grown in
the county, but it is better suited to hay and pasture
than to other crops. Woodland and wildlife are also
suitable uses. (Capability unit IVe-7; woodland group
4; recreation group 5; wildlife group 8)

Oshtemo fine sandy loam, 0 to 2 percent slopes
(OtA}.—This soil is on outwash terraces. Many soil areas
are large and continuous, but others are relatively small.

530-288—75——3

Soil areas are normally irregular in shape. The profile
of this soil has a finer textured surface layer than the
profile described as representative for the series.

This soil has low available water capacity and is sus-
ceptible to soil blowing. Where soil has been lost, the
surface soil is thinner than in the profile described as
representative for the series and the organic-matter con-
tent, fertility, and available water capacity ave lower.

This soil is suited to all the crops commonly grown
in the county. (Capability unit ITIs—4; woodland group
3; recreation group 5; wildlife group 1)

Oshtemo fine sandy loam, 2 to 6 percent slopes
{OtB).—The slopes of this soil are less than 300 feet long
in most places. Soil areas are irrvegular in shape. The
profile of this soil has a slightly thinner subsoil and a
finer textured surface layer than the profile described as
representative for the series.

Included with this soil in mapping are areas of stony
soil. Also included are moderately eroded areas.

This soil has low available water capacity and is sus-
ceptible to soil blowing and water erosion. Where soil
has been lost by erosion, the surface soil is thinner than
in uneroded soil and the organic-matter content, fertility,
and available water capacity are lower.

This soil is suited to all the crops commonly grown in
the county. (Capability unit I1Is—4; woodland group 3;
recreation group 5; wildlife group 1)

Oshtemo fine sandy loam, 6 to 12 percent slopes,
eroded (OtC2).—The slopes of this soil are less than 300
feet long in most places. Soil areas are generally irregu-
lar in shape. The profile of, this soil has a thinner sub-
soil and a thinner, lighter colored, finer textured surface
layer than the profile described as representative for the
series.

Included with this soil in mapping are small areas
that have complex, rolling slopes.

This soil is susceptible to soil blowing and moderate
water erosion. Some unprotected areas have been dam-
aged by evosion. In these areas the surface soil is thinner
than in uneroded areas and the organic-matter content,
fertility, and available water capacity are lower.

This soil is suited to all the crops commonly grown in
the county. (Capability unit ITTe-7; woodland group 3;
recreation group 5; wildlife group 1)

Palms Series

The Palms series consists of moderately deep, very
poorly drained organic soils on the lowlands. Ground
water is at or near the surface throughout the year.
These soils occur irregularly throughout the county.
They formed under sedges and marsh grasses in decay-
ing organic remains over loamy soil.

In a representative profile the organic part of this
soil is about 36 inches of black mucky peat that has
granular structure. It has a few, fine plant fibers that
are less decomposed than the main body of the organic
soil. The substratum is grayish-brown, massive light
silty clay loam. It is mildly alkaline.

Palms soils have high available water capacity and
low natural fertility. The permeability of the organic
part of this soil is moderately rapid and of the sub-
stratum is moderately slow.
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Representative profile of Palms mucky peat, deep, in
a cultivated field that has been plowed to a depth of
24 inches, NE14 N1 sec. 33, T. 15 N, R. 10 I&.

0al—0 to 12 inches, black (10YR 2/1) sapric material; few,
fine, distinet, yellowish-brown (10YR 5/4) plant frag-
ments; fine, granular structure; friable; medium
acid; clear, smooth boundary.

0a2—12 to 24 inches, black (10YR 2/1) sapric material; few,
fine, faint, dark-brown (10YR 4/3) plant fibers; fri-
able; medium acid; clear to abrupt, smooth boundary
caused by deep plowing operations.

0a3—24 to 36 inches, black (N 2/0) sapric material; fine
granular structure; few mineral grains present; fri-
able; slightly acid ; abrupt, smooth houndary.

TICg—36 to 60 inches, grayish-brown (2.5Y 5/2) light silty
clay loam ; stratified ; massive; firm; mildly alkaline.

The Oal horizon of Palms soils is mucky peat or muck in
most areas. In some places coarse-textured bands occur in the
mineral substratum.

Palms soils are underlain by loamy soil at a depth of 10
to 48 inches, but Houghton soils formed in organic materials
that extend to a depth of more than 48 inches, and Adrian and
Rollin soils are underlain by sand and marl, respectively.
All these soils formed in organic deposits.

Palms mucky peat, deep (0 to 2 percent slopes)
{Pa).—This soil is in broad to long and narrow or irregular-
ly shaped low areas. The profile of this soil is represen-
tative for the series. -

This soil is susceptible to soil blowing and subsidence
where drained. Drained areas are used for corn and
truck crops. Controlling the water table helps to re-
duce oxidation and subsidence. Undrained areas are
used for pasture, woodland, and wildlife. (Capability
unit IIw-8; woodland group 10; recreation group 1;
wildlife group 6)

. Palms mucky peat, shallow (0 to 2 percent slopes)
{Pc).—This soil 1s In low areas. It is shallower (10 to 30
inches) to the substratum than the representative soil.

Palms mucky peat, shallow, is susceptible to blowing
and subsidence where drained. Drained areas are used
for corn and truck crops. Controlling the water table
helps to reduce oxidation and subsidence. (Capability
unit ITw-8; woodland group 10; recreation group 1;
wildlife group 6)

Pardeeville Series

The Pardeeville series consists of deep, well-drained,
gently sloping to steep soils that are underlain by loamy
sand or sandy loam till. These soils formed under na-
tive grasses and widely spaced mixed hardwoods.

In a representative profile the surface layer is very
dark brown fine sandy loam about 8 inches thick. The
subsurface layer is about 1 inch of brown, friable loamy

fine sand. The subsoil 1s dark-brown and reddish-brown .

sandy loam in the upper 6 inches and 10 inches of
reddish-brown, heavy sandy loam containing a few
stones and pebbles in the middle. The lower part is 9
inches of reddish-brown and yellowish-red light sandy
loam and a few stones and pebbles. The substratum is
dark-brown and strong-brown light loamy sand.

Pardeeville soils have medium available water capac-
ity, moderately rapid permeability, and medium natural
fertility.

Representative profile of the Pardeeville part of
Lapeer-Pardeeville fine sandy loams, 2 to 6 percent
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slopes, in an uncultivated area, NW14SE1} sec. 14, T.
14 N., R. 10 E.; 500 feet north of a bend in the County
Road 50 feet west of the road.

Al—O0 to 8 inches, very dark brown (10YR 2/2) and very
dark grayish-brown (10YR 3/2) fine sandy loam;
weak, medium, subangular blocky structure; friable;
medium acid; clear, wavy boundary.

A2—8 to 9 inches, brown (7.5YR 5/2) loamy fine sand and a
few tongues of dark brown (7.5YR 3/2) from horizon
above; weak, medium, subangular blocky structure;
friable ; medium acid; clear, smooth boundary.

B1-—9 to 15 inches, dark-brown (7.5YR 4/4) and reddish-
brown (5YR 4/4) light sandy loam; weak to mod-
erate, medium, subangular blocky structure; friable;
strongly acid; clear, smooth boundary.

B2t—15 to 25 inches, reddish-Drown (5YR 4/4) heavy sandy
loam; moderate, medium, subangular blocky strue-
ture; firm; thin, patchy clay films on ped faces;
strongly acid; clear, smooth boundary.

B3t—25 to 34 inches, reddish-brown (5YR 4/4) and yellowish-
red (5YR 4/6) light sandy loam; moderate, medium,
subangular blocky structure; friable, slightly hard,
slightly plastic; few clay films on ped faces; clay
bridging between sand grains is distinective near lower
boundary ; dark-brown (7.5YR 3/2) organic coatings
on peds at lower boundary ; medium acid ; clear, wavy
boundary.

84 to 68 inches, dark-Drown (7.5YR 4/4) and strong-
brown (7.5YR 5/6) loamy sand; massive or weak,
coarse, platy structure; friable; slightly acid, neu-
tral below depth of 40 inches.

The Al horizon ranges from black to dark brown. It has
wenk, medium, granular structure in places. In uncultivated
areas Al horizon ranges from 5 to 8 inches in thickness, and

in cultivated areas this layer is 7 to 9 inches thick. The

solum ranges from 24 to 36 inches in thickness. In some areas
these soils are underlain by sandstone bedrock at a depth of
more than 36 inches.

Pardeeville soils have a thicker, darker colored surface
horizon than Wyocena soils and are generally somewhat
finer textured throughout the solum. They have a finer tex-
tured, thinner solum (less than 40 inches thick) than the
Mecan soils. Pardeeville soils are darker colored than the
Lapeer soils. All of these associated soils are underlain by
sandy or sandy loam glacial till.

Tn Marquette County Pardeeville soils are mapped only in
a complex with Lapeer soils.

Plainfield Series

The Plainfield series consists of deep, excessively
drained, nearly level to moderately steep soils on out-
wash benches. These soils occur at random throughout
the county. They formed under predominantly black
oaks in acid outwash sand.

Tn a répresentative profile the surface layer is a dark
grayish-brown loamy fine sand about 8 inches thick. The
upper part of the substratum is 20 inches of medium acid,
brown loose sand. The lower part, to a depth of 60 inches,
is yellowish-brown, strongly acid sand. )

Plainfield soils have very low available water capacity,
very rapid permeability, and very low natural fertility.
They have a low shrink-swell ]?qtentml, good shear
strength, and very low compressibility. ]

The nearly level and gently sloping areas of the Plain-
field soils have good potential for irrigation. Many areas
are planted to trees (fig. 8). i

Representative profile of Plainfield loamy fine sand,
2 to 6 percent slopes, In a cultivated field, SW14SEY,

sec. 7, T.16 N,, R. 8 E.
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Figure 8.—Landscape of Plainfield soils that were formerly cultivated but are now planted to red pine.

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loamy fine
sand; weal, very fine, granular structure; very fri-
able; neutral; abrupt, smooth boundary.

C1—S8 to 28 inches, brown (7.5YR &/4) sand; single grained;
loose ; medinm acid; gradual, wavy Dboundary.

C2—28 to G0 inches, yellowish-brown (10YR 5/6) sand; single
grained ; loose; strongly acid.

The Ap horizon of Mlainfield soils is loamy fine sand or fine
sand. The upper part of the C horizon, within 20 inches of
the surtace, ranges from loamy fine sand to fine sand.

Plainfield soils are coarser textured and lighter colored
than the associated Gotham soils.

Plainfield sand, 0 to 12 percent slopes, eroded
(PfC2).—The slopes of this soil ave less than 300 feet long in
most places. Soil areas vary in size and shape.

The profile of this soil has a coarser textured, lighter
colored surface soil than the profile described as rep-
resentative for the series. Many areas have lost most or
all of the dark-brown surface layer by soil blowing.

This soil has very low available water capacity and is
very susceptible to soil blowing.

This soil is more suitable as woodland and for wild-
life than for other uses. (Capability unit VIs-3; wood-
land group 4; recreation group 5; wildlife group 3)

Plainfield sand, 12 to 20 percent slopes, eroded
(PfD2).—The slopes of this soil are less than 200 feet long in
most places. Soil areas are generally irregular in shape.

The profile of this soil has a coarser textured, lighter
colored surface layer than the profile described as rep-

resentative for the series. Most areas have lost much or
all of the dark-brown surface layer by soil blowing and
water erosion.

Included with this seil in mapping are small areas
of steep soils,

This soil is too droughty and steep for cultivation.
Because slopes are moderately steep, using mechanical
tree planting equipment is difficult. The soil is very
susceptible to soil blowing and water erosion.

This soil is better suited to recreation, wildlife, and
trees than to other uses. (Capability unit VIIs-3; wood-
land group 4; recreation group 5; wildlife group 3)

Plainfield loamy fine sand, 0 to 2 percent slopes
{PIA).—This soil is on terraces. Some soil areas are large
and continuous, but others are relatively small. Most
areas are irregular in shape.

The profile of this soil has a slightly darker colored
surface layer containing more organic matter than has
the profile described as representative for the series. In
some places the loamy fine sand extends to a depth of
18 to 20 inches.

Included with this soil in mapping are small areas
that are moderately eroded by soil blowing.

This soil has very low available water capacity. It is
susceptible to blowing.

This soil is suited to all crops commonly grown in the
county. Irrigation systems work well on these nearly
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level, sandy soils. (Capability unit IVs-3; woodland
group 4; recreation group 5; wildlife group 3)

Plainfield loamy fine sand, 2 to 6 percent slopes
(PIB).—The slopes of this soil are less than 300 feet long
in most places. Soil areas are quite irregular in shape.
The profile of this soil is vepresentative for the series.

Included with this soil in mapping are areas that are
moderately eroded.

This so1l has very low available water capacity and is
susceptible to soil blowing and water erosion. In eroded
areas the surface soil is thinner than in uneroded areas
and the organic-matter content, fertility, and available
water capacity are lower,

This soil is suited to all the crops commonly grown
in the county. (Capability unit IVs-3; woodland group
4; recreation group 5; wildlife group 3)

Plainfield loamy fine sand, 6 to 12 percent slopes
{PIC).—The slopes of this soil are less than 300 feet long
in most places. Soil areas are generally irregular in
shape.

The profile of this soil has a somewhat thinner, lighter
colored surface layer than the profile deseribed as rep-
resentative for the series.

Included with this soil in mapping are some areas
that are moderately eroded.

This soil has very low available water capacity. It is
susceptible to soil blowing and moderate water erosion.
In eroded areas the surface soil is thinner than in un-
eroded areas and the organic-matter content, fertility,
and available water capacity are lower.

This soil is suited to pasture that has limited grazing.
Woodland and wildlife are also suitable uses. This soil
is more difficult to irrigate than nearly level or gently
sloping soils. (Capability unit VIs-3; woodland group
4; recreation group 5; wildlife group 3)

Plainfield loamy fine sand, 12 to 20 percent slopes,
eroded (PID2).—The slopes of this soil are less than 200
feet long in most places. Soil areas are generally irreg-
ular in shape.

The profile of this soil has a thinner, lighter colored
surface layer than the profile described as vepresenta-
tive for the series and a somewhat lighter colored layer
just beneath the surface layer,

Included with this soil in mapping are wooded areas
and grazed permanent pasture that are slightly eroded.

This soil is too steep for cultivation. The slopes make
tree planting more difficult than on gentler slopes. The
soil is very susceptible to water erosion. In eroded areas
the surface soil is thinner than in uneroded areas and
the organic-matter content, fertility. and available water
capacity are lower. This soil is better suited to trees,
wildlife, and recreation areas than to other uses. (Capa-
bility unit VIIs-3; woodland group 4; recreation group
5; wildlife group 3)

Plainfield-Wyocena complex, 2 to 6 percent slopes
{PnB).—This complex is about 60 percent Plainfield loamy
fine sand and 40 percent Wyocena loamy fine sand. Slopes
are less than 300 feet long in most places. Soil areas are
generally irregular in shape. These soils are underlain
by sandstone bedrock at a depth of more than 30 inches.

Included with these soils in mapping are arveas that are
moderately to severely eroded and some nearly level
areas. Sandstone crops out (fig. 9) in some places.
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Figure 9.—Sandstone outcrop in an area of Plainfield-Wyocena
complex.

These soils have low available water capacity and are
susceptible to soil blowing and water erosion. Unpro-
tected areas have been damaged by erosion. In eroded
areas the surface soil is thinner than in uneroded areas
and the organic-matter content, fertility, and available
water capacity are lower.

These soils arve suited to all crops commonly grown in
the county. (Capability unit IVs-3; woodland group
4; recreation group 5; wildlife group 3)

Plainfield-Wyocena complex, 6 to 12 percent slopes
(PnC).—This complex is about 55 percent Plainfield loamy
fine sand and 45 percent Wyocena loamy fine sand. Slopes
are less than 300 feet long in most places. Soil areas are
generally irregular in shape. These soils are underlain
by sandstone bedrock at a depth of more than 30 inches.

Included with these soils in mapping are aveas that are
moderately eroded.

These soils are too steep and sandy for cultivation.
They are susceptible to soil blowing and water erosion.
In eroded areas the surface soil is thinner than in un-
eroded areas and the organic-matter content, fertility,
and available water capacity are lower.

These soils arve suited to pasture, trees, or wildlife.
(Capability unit VIs-3; woodland group 4; recreation
group 5; wildlife group 3)

Plainfield-Wyocena complex, 12 to 30 percent slopes
(PnE).—This complex is about 50 percent Plainfield soils
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and 50 percent Wyocena soils. These ave sandy soils.
Slopes are less than 200 feet long in most places. Soil
areas are generally elongated to irvegular in shape. The
profiles of these soils have a thinner solum than the
profiles described as representative for the series and
are underlain by sandstone at a depth of more than 30
inches.

Included with these soils in mapping are moderately
eroded areas,

These soils are too steep for cultivation. They are
susceptible to severe water erosion. In eroded areas, the
surface soil is thinner than in uneroded areas and the
organic-matter content, fertility, and available water
capaelty are lower.

These soils are suited to pasture that has limited
grazing. Woodland and wildlife arve also suitable uses.
(Capability unit VIIs-8; woodland group 4; recrea-
tion group 5; wildlife group 3)

Poygan Series

The Poygan series consists of deep, poorly drained,
nearly level, fine-textured soils on lake-laid benches.
Ground water is at or near the surface for considerable
periods during the year. These soils formed under low-
land hardwoods and grasses in calcareous glaciolacustrine
silt and clay.

In a representative profile the surface layer is black
silty clay loam about 8 inches thick. The subsoil is
about 18 inches thick and consists of very dark gray,
gray, and light olive-gray silty clay. The substratum 1s
light-brown, moderately alkaline clay.

Poygan soils have high available water capacity, slow
permeability, and medium natural fertility.

Representative profile of Poygan silty clay lToam, in
a cultivated field, NE14 N1/ sec. 19, T. 14 N, R. 8 E.

Ap—O to 8 inches, black (N 2/0) silty clay loam; strong,
medium, granular structure ; friable; mildly alkaline;
abrupt, smooth boundary.

Blg—8 to 11 inches, very dark gray (N 8/0) silty clay;
moderate, medium, subangular blocky structure; firm;
mildly alkaline; clear, smooth boundary.

B21gt—11 to 18 inches, gray (5Y 4/1) silty clay; strong,
medium, subangular blocky structure; continuous clay
films on all ped faces; very firm; mildly alkaline;
clear, smooth boundary.

B22gt—18 to 26 inches, light olive-gray (5Y 6/2) silty clay;
common, medium, distinct, light-brown (7.5YR 6/4)
mottles in lower 2 inches; strong to moderate, medi-
um, subangular blocky structure; clay films on all
ped faces: very firm; moderately calcareous; clear,
smooth boundary.

Clg—26 to 32 inches, light-brown (7.5YR 6/4) clay; common,
medium, prominent, reddish-yellow (7.5YR 6/8) mot-
tles; wealk, coarse, subangular blocky structure; mod-
erately alkaline; gradual, smooth boundary.

C2g—32 to 60 inches, light-brown (7.5YR 6/4) clay; traces
of gleying to depth of 60 inches; massive; firm;
moderately alkaline.

The Poygan soils have a fine sandy loam or silty clay loam
A horizon, Depth to the moderately alkaline C horizon ranges
from 20 to 30 inches. The substratum ranges from silty clay
to clay.

The Poygan soils formed in silt and clay, but the Colwood
soils formed in silt and fine sand. Both kinds of soil formed
in lacustrine deposit.

Poygan fine sandy loam (0 to 2 percent slopes) (Po).—
The areas of this soil range from broad and irregular

to long and narrow in shape. The profile of this soil
has a coarser textured surface layer than the profile
described as representative for the series. Some areas
have sandy layers in the substratum. Unless it is drained,
this soil 1s too wet for cultivation. Drained aveas ave
used for most crops commonly grown in the county. Al-
falfa is susceptible to winterkill in this wet soil. Under
a high level of management, corn can be safely grown
continuously. Undrained areas are used for woodland,
pasture, and wildlife. (Capability unit IIw-1; wood-
land group 7; recreation group 3; wildlife group 5b)

Poygan silty clay loam (0 to 2 percent slopes) (Ps).—
Areas of this soil range from broad and irregnlar to
long and narrow in shape. The profile of this soil is the
one described as representative for the series.

Included with this soil in mapping are gently sloping
areas.

Unless it is drained, this soil is too wet for cultivation.
Drained areas are suited to most crops commonly grown
in the county. Alfalfa is susceptible to winterkill on
these wet soils. Under good management corn can be
safely grown continuously. Undrained areas are used for
woodland, pasture, and wildlife. (Capability unit ITw-1;
woodland group 7; recreation group 8; wildlife group

5b)

Rollin Series

The Rollin series consists of deep, very poorly drained,
organic soils in lowlands. These soils formed under
sedges and marsh grasses in decaying organic remains
over marl.

In a representative profile the organic part of the soil
is about 36 inches of very dark brown and black mucky
peat and few hairlike plant fibers. The substratum is

l.%gl;]t brownish-gray marl and many fine to medinm snail
shells.

Rollin soils have very high available water capacity
and low natural fertility. Permeability of the organic
part is moderately vapid, and permeability of the sub-
stratum is slow. _

Representative profile of Rollin mucky peat, in an un-
cultivated area, NE1,SW1/ sec. 17 T. 17 N, R. 8§ E.

11—0 to 10 inches, very dark brown (10YR 2/2) sapric ma-
terial ; few, fine, distinct, yellowish-brown (10YR 5/6)
plant fibers; weak, medium, granular structure; very
friable; calecareous; mildly alkaline; gradual, smooth
boundary.

0a2—10 to 20 inches, very dark brown (10YR 2/2) saprie
material ; few, very fine, hairlike, brown (10YR 5/3)
fibers ; massive; friable; calcareous; mildly alkaline;
gradual, smooth houndary.

0a3--20 to 28 inches, black (N 2/0) sapric material; few, fine,
distinet, yellowish-brown (10YR 5/6) plant fibers;
massive; friable; calcareous; mildly alkaline; grad-
ual, smooth boundary.

0a4—28 to 36 inches, very dark brown (10YR 2/2) sapric
material; few, fine, hairlike, faint, dark-brown to
brown (10YR 4/3) plant fibers; weak, medium, platy
structure ; friable; calcareous; mildly alkaline; clear,
smooth boundary.

IIC—36 to 60 inches, light brownish-gray (2.5Y 6/2) marl;
many, fine to medium, prominent, white (2.5Y 8/2)
snail shells; massive; friable; calcareous; moderately
alkaline; snail shells decrease as depth increases.

The Oal horizon is very dark brown or black. In some places
marl deposits are underlain by other mineral deposits at a
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depth of more than 4 feet. The depth to the underlying marl
ranges from 10 to 48 inches.

Rollin soils have different texture of the underlying mineral
deposits than the associated Palms and Adrian organic soils
and have a more alkaline upper part of the profile.

Rollin mucky peat (0 to 2 percent slopes) {Ro).—This
soil is in broad to long and narrow or irregularly shaped
areas of the lowlands.

Shallow depth to marl and wetness are the main haz-
ards to cultivation of this soil. Most areas are used for
pasture, woodland, or wildlife. In some places these soils
are mined for lime that is used to reduce acidity in cul-
tivated soils. (Capability unit IVw-7; woodland group
10; recreation group 1; wildlife group 6)

Seward Series

The Seward series consists of deep. moderately well
drained, nearly level and gently sloping soils. Ground
water is less than 5 feet from the surface during wet
periods. These soils formed under mixed hardwoods in
sandy material over lacustrine silt and clay.

In a representative profile the surface layer is black
fine sandy loam about 8 inches thick. The subsurface
layer is about 7 inches of yellowish-brown loamy fine
sand. The upper part of the subsoil is dark yellowish-
brown loamy fine sand about 10 inches thick. The lower
part is reddish-brown, mottled clay loam and silty clay
about 16 inches thick. The substratum is moderately alka-
line reddish-brown silty clay loam.

Seward soils have medium available water capacity,
slow permeability, and low natural fertility.

Representative profile of Seward fine sandy loam, 0 to
2 percent slopes, in an uncultivated area, NE14SW1/
sec. 13, T. 16 N., R. 8 E.. A few stones and boulders are
on the soil surface.

A1—0 to 3 inches, black (10YR 2/1) fine sandy loam; mod-
erate, medium, granular structure; very friable;
strongly acid; clear boundary.

A2—3 to 10 inches, yellowish-brown (10YR 5/4) loamy fine
sand ; wealk, thick, platy structure that parts to weak,
medium, subangular Dblocky; very friable; slightly
acid; loose when crushed ; few stones; clear boundary.

B1—10"to 20 inches, dark yellowish-brown (10YR 4/4) loamy
fine sand ; weak, medium to coarse, subangular blocky
structure ; few clay bridges between sand grains; very
friable: slightly acid; few stones; clear boundary.

ITB21t—20 to 23 inches, reddish-brown (5YR 4/4) clay loam;
few, fine, prominent, dark-gray (10YR 4/1) mottles;
moderate, medium, subangular blocky strueture; clay
films on ped faces; firm; mildly alkaline; clear
boundary.

TTB22t—23 to 36 inches, reddish-brown (5YR 4/4) silty clay:
few, fine, prominent, dark-gray (10YR 4/1) mottles:
moderate, medium, subangular blocky strneture; clay
films on ped faces; firm, slightly plastie, wet; mildly
alkaline; clear boundary.

TIC—36 to GO inches, reddish-brown (5YR 5/4) silty clay
loam; weak, coarse, subangular Dblocky structure;
slightly sticky; moderately alkaline.

The Ap horizon in cultivated areas is generally dark gray-
ish-brown and is about 8 inches thick. Tn some places
streaks of fine sand are in the substratum with the lacustrine
silt and clay. Depth to the underlying silt and clay ranges
from 20 to 40 inches. Depth to the moderately alkaline C
horizon ranges from 24 to 48 inches.

Seward soils are sandy to a depth of more than 18 inches,
but the Montello soils are not.’

Seward soils have lacustrine silt and clay rather than silt

and fine sand in the substratum as do the Metea stratified
substratum soils. All of these soils are formed in lacustrine
deposits.

Seward fine sandy loam, 0 to 2 percent slopes (SeA).—
This soil is generally adjacent to low areas. Soil areas
range from broad and continuous or irregular to long
and narrow in shape. The profile of this soil is repre-
sentative for the series.

Inciuded with this soil in mapping are areas of a soil
that has a loamy sand surface layer.

This Seward soil is slightly susceptible to soil blowing.
In eroded areas the surface soil is thinner than in un-
croded areas, and the organic-matter content, fertility,
and available water capacity are lower.

This soil is suited to all the crops commonly grown in
the county. Minimum tillage and conservation of residues
help te maintain good tilth, organic-matter content, and
fertility. (Capability unit ITIs-2; woodland group 1;
recreation group 5; wildlife group 1)

Seward fine sandy loam, 2 to 6 percent slopes (SeB).—
The slopes of this soil are less than 200 feet long in most
places. Soil areas are generally irregular in shape. The
profile of this soil has a slightly thinner sandy subsur-
face layer (about 15 inches thick) than the profile de-
scribed as representative for the series.

Included with this soil in mapping are small areas of
soils that have a loam and loamy sand surface layer.

This soil is susceptible to soil blowing and water ero-
sion. In eroded areas the surface soil is thinner than in
uneroded areas and the organic-matter content, fertility,
and available water capacity are lower.

This soil is suited to all crops commonly grown in the
county. (Capability unit ITIe—4; woodland group 1; rec-
reation group 5; wildlife group 1)

Sisson Series

The Sisson series consists of deep, well-drained, nearly
level and gently sloping, loamy soils. Ground water is
more than 5 feet from the surface throughout the year.
These soils formed under mixed hardwoods in calcareous
glaciolacustrine silt and fine sand.

In o representative profile the surface layer is dark-
brown fine sandy loam about 4 inches thick. The sub-
surface layer is about 4 inches of dark yellowish-brown
fine sandy loam. The subsoil is reddish-brown loam and
silty clay loam in the upper 10 inches and 12 inches of
dark-brown loam in the lower part. The substratum is
dark-brown stratified, calcareous silt loam, silt, and fine
sand.

Sisson soils have high available water capacity, mod-
erate permeability, and medium natural fevtility.

Representative profile of Sisson fine sandy loam, 0 to
2 percent slopes, in an uncultivated area, SW1,NW1,
sec. 19, R. 15 N,, R. 8 L.

A1—0 to 4 inches, dark-brown (7.5YR 3/2) fine sandy loam;
moderate, fine, granular structure; very friable; nen-
tral; clear, smooth boundary.

A2—4 to 8 inches, dark yellowish-brown (10YR 4/4) fine
sandy loam; moderate, thin, platy structure; very
friable; intense earthworm activity; neutral; clear,
smooth boundary.

B1—8 fo 10 inches, reddish-brown (5YR 4/4) loam; weak,
medium, platy and moderate, fine, blocky structure;
friable; neutral; gradual, wavy boundary.
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B21t—10 to 18 inches, reddish-brown (5YR 4/4) silty clay
loam; continuous clay films on ped faces; moderate,
fine, blocky structure; friable; neutral ; gradual, wavy
boundary.

1322t—18 to 30 inches, dark-brown (7.5YR 4/4) loam; dark
organic stains on peds; moderate, fine, blocky struec-
ture; patchy clay films on ped faces; friable; neutral;
gradual, wavy boundary.

C—30 to 60 inches, dark-brown (7.5YR 4/4) stratified silt
loam, silt, and fine sand; moderate, medium, blocky
structure; firm ; moderately alkaline.

The Al horizon of Sisson soils is loam or fine sandy loam.
In cultivated areas the Ap horizon ranges from 6 to 8
inches in thickness and is generally dark grayish-brown. Depth
to the calcareous C horizon ranges from 24 to 40 inches. In
some nearly level areas, the Sisson soils are moderately well
drained. The lacustrine deposit underlying these soils ranges
from mainly silt to nearly equal parts of silt and fine sand.
In some places there are thin layers of clay. The B2 horizon
ranges from loam to silty clay loam.

The Sisson soils formed in silt and fine sand, not in silt
and silty clay loam as did the Briggsville soils. Sisson soils
are lighter colored than the Mundelein soils and lack mottling
in the profile. Also, the water table is deeper in Sisson soils
than in Mundelein soils. All of these soils formed in lacustrine
deposits.

Sisson fine sandy loam, 0 to 2 percent slopes (SoA).—
This soil is on lake-laid benches. Its profile is répresen-
tative for the series. Included with this soil in mapping
are soils that have mottling in the lower part of the
subsoil.

The main hazard to cultivation of this soil is soil
blowing. Cultivation can be fairly intensive where strip-
cropping and cover crops are used to help control soil
blowing. This soil is used for the crops commonly grown
in the county. (Capability unit I-4; woodland group 1;
recreation group 5; wildlife group 1)

Sisson fine sandy loam, 2 to 6 percent slopes, eroded
(SoB2).—The slopes of this soil are less than 500 feet long
in most places. Soil areas are generally irregular in
shape. The profile of this soil has a thinner surface layer
than the profile described as representative for the series.

Included with this soil in mapping are small areas
of a =oil that has a silt loam surface layer. Also included
are small areas that are gently undulating. Other inclu-
sions are wooded arveas and parts of permanent pastures
that ave slightly eroded.

This soil is susceptible to soil blowing and water
erosion. In eroded areas the surface sotl is-thinner than
in uneroded areas and the organic-matter content, fer-
tility, and available water capacity are lower.

This soil is suited to all the crops commonly grown in
the county. (Capability unit ITe-2; woodland group 1;
recreation group 5; wildlife group 1)

Sisson loam, 0 to 2 percent slopes (SsA).—This soil is on
Iake-Iaid terraces. Its profile has a finer textured loam
surface layer than the profile described as representative
for the series. Some areas of this soil are wet for long
periods early in the spring and after heavy rains.

Included with this soil in mapping are moderately
well drained areas that are mottled in the lower part
of the subsoil. Also included are small areas of a soil
that has a silt loam surface layer. Under good manage-
ment corn can be safely grown continuously. (Capability
unit I-4; woodland group 1; recreation group 5; wildlife
group 1)

Sisson loam, 2 to 6 percent slopes (SsB).—This soil is on
lake-laid terraces. Slopes are less than 300 feet long in

most places. Soil areas are generally irregular in shape.
The profile of this soil has a thinner combined surface
layer and subsoil (about 30 inches thick) than the pro-
file described as representative for the series. The soil
in some small areas has a very dark colored surface layer.

This soil is susceptible to water erosion. In eroded
areas, the surface soil is thinner than in uneroded areas
and the organic-matter content, fertility, and available
water capacity are lower.

This soil is suited to all the crops commonly grown in
the county. (Capability unit ITe-2; woodland group 1;
recreation group 5; wildlife group 1)

Steep Sandy Land

Steep sandy land is a miscellaneous land type that
consists of relatively unweathered sand. These areas are
generally sides of kettle holes or steep-sided drainage-
ways. Steep sandy land is very susceptible to water
erosion.

Steep sandy land (20 to 40 percent slopes) (StF).—This
land type consists of steep and very steep, sandy areas.

These areas are too steep for cultivation. The very
steep slopes make it difficult to use mechanical tree plant-
ing equipment. Some areas are moderately eroded.

This land is suited to woods, wildlife habitat, and
recreation areas. (Capability unit VIIs-9; woodland
group 4; recreation group 5; wildlife group 3)

Tedrow Series

The Tedrow series consists of deep, somewhat poorly
drained, sandy soils on level to gently sloping glacial
outwash plains. Ground water is 1 to 3 feet below the
surface in wet periods. These soils formed under mixed
hardwoods in sandy outwash deposits.

In « representative profile the surface layer is very
dark grayish-brown fine sandy loam about 8 inches thick.
The upper part of the substratum is light brownish-gray
and brown loamy fine sand about 21 inches thick. The
lower part is stratified strong-brown, reddish-yellow, and
brown fine sand.

Tedrow soils have low available water capacity, rapid
permeability, and low natural fertility.

Representative profile of Tedrow fine sandy loam, 0
to 3 percent slopes, in a cultivated fleld, NE14SE1/ sec.
24, T. 14 N,,R. 8 E.

Al—0 to 3 inches, very dark grayish brown (10YR 8/2) fine
sandy loam ; weak, medium, granular structure; very
friable; slightly acid; abrupt, smooth boundary.

C1—3 to 6 inches, light brownish-gray (10YR 6/2) loamy fine
sand; weak, medium, granular structure; very fri-
able; slightly acid; abrupt, smooth boundary.

C2—6 to 15 inches, brown (7.5YR 5/4) loamy filne sand;
common, fine, distinct, strong-brown (7.5YR §/6) and
light brownish-gray (10YR 6/2) mottles; weak, fine,
granular structure; very friable: mildly alkaline;
gradual, wavy boundary.

C3—15 to 24 inches, brown (7.5YR 5/4) loamy fine sand; com-
mon, fine, distinet, strong-brown (7.5YR 5/6) mottles:
weak, fine, granular structure; very friable; mildly
alkaline; gradual, wavy boundary.

C4—24 to 33 inches, strong-brown (7.5YR 5/6) fine sand;
many, medium, faint, yellowish-red (5YR 5/6) mot-
tles; single grained; loose; mildly alkaline; gradual,
wavy boundary.
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C5—33 to 42 inches, reddish-yellow (7.5YR 6/6) fine sand;
common, medium, faint, strong-brown (7.5YR 5/6)
mottles; single grained; loose; mildly alkaline; grad-
ual, wavy boundary.

C6—42 to 60 inches, brown (10YR 5/3) fine sand; common,
fine, prominent strong-brown (7.5YR 5/6) mottles;
single grained; loose; mildly alkaline.

The Al horizon of Tedrow soils is loamy fine sand or fine
sandy loam. In cultivated areas this layer is dark grayish-
brown and about 8 inches thick. The C horizon is loamy fine
sand or fine sand. Some areas of Tedrow soils have loam, silt
loam, and sandy loam in the substratum.

Tedrow soils have a higher water table than Plainfield soils
and mottles closer to the surface. Also, Tedrow soils are
alkaline, but Plainfield soils are acid. The Tedrow soils have
a lower water table than the Granby soils and less gleying
in the profile. All of these soils are underlain by sandy out-
wash.

Tedrow loamy fine sand, 0 to 3 percent slopes (TdA).—
This soil is in low areas. Many areas are large and ex-
tensive. Others are small and elongated or irregularly
shaped. The profile of this soil has a coarser texturved
surface layer than the profile described as representative
for the series. ) ) ) )

This soil is susceptible to soil blowing where drained.
In eroded aveas the surface soil is thinner than in wn-
eroded soils and the organic-matter content, fertility,
and available water capacity are lower.

Drained areas of this soil are suited to the crops com-
monly grown in the county. (Capability unit IVw-5;
woodland group 8; recreation group 4; wildlife group
5a)

Tedrow loamy fine sand, loamy substratum, 0 to 3
percent slopes (TeA).—This soil is in low areas. Its areas
are generally irregular in shape. The profile of this soil
is loamy in the substratum at a depth of more than 40
inches, and the profile described as vepresentative for
the series is fine sand between depths of 24 and 60 inches.
In eroded areas the surface soil is thinner than in un-
eroded areas and the orvganic-matter content, fertility,
and available water capacity arve lower.

This soil 1s suited to the crops commonly grown in the
county. (Capability unit IVw-5; woodland group 8; rec-
reation group 4; wildlife group 5a)

Tedrow fine sandy loam, 0 to 3 percent slopes (TfA).—
This soil is in Jow areas. Many soil arcas are large and
extensive. Other areas are small and irregularly shaped.
The profile of this soil is representative for the series,

This soil is susceptible to soil blowing where drained.
Wetness is a hazard in undrained areas. Where drained
and protected from soil blowing this soil is suited to most
crops commonly grown in the county. (Capability unit
IVw-5; woodland group 8; recreation group 4; wildlife
group 5a)

Tedrow fine sandy loam, loamy substratum, 0 to 3
percent slopes (TIA).—This soil is in low areas. It has a
loamy substratum at a depth of more than 40 inches.

Wetness is the main hazard to cultivation of this soil.
Soil blowing also is a hazard in drained areas. Most
drained arveas are used for the crops commonly grown
in the county. Undrained areas are used for woodland,
pasture, and wildlife habitat. (Capability unit IVw-5;
go)od]nnd group 8; recreation group 4; wildlife group

a

Wyocena Series

The Wyocena series consists of deep, well-drained,
gently sloping to steep sandy and loamy soils. Ground
water is more than 5 feet from the surface throughout
the year. These soils formed under mixed hardwoods in
sandy glacial till.

In a representative profile the surface layer is dark-
brown loamy sand about 8 inches thick. The subsurface
layer is about 2 inches of brown loamy sand that is
slightly acid. The upper 5 inches of the subsoil is dark-
brown heavy loamy sand about 5 inches thick, and the
middle is reddish-brown and yellowish-red sandy loam
about 16 inches thick. The lowest part of the subsoil is
strong-brown sandy loam about 5 inches thick. The sub-
stratum 1s brown and strong-brown loamy sand and
sand. Wyocena soils have low available water capacity,
moderately rapid permeability, and medinm natural fer-
tility.

Representative profile of Wyocena loamy fine sand,
6 to 12 percent slopes, in a cultivated area, SW14,NW1
sec. 34, T 17 N., R. 10 K., 300 feet north and 100 feet west
of a “T” intersection of unnamed county roads.

Ap—0 to 8 inches, davk brown (10YR 4/3) loamy sand; weak.
fine, subangular blocky structure; very friable; plen-
tiful roots; slightly acid; abrupt, smooth houndary.

A2—8 to 10 inches, brown (7.5YR 5/2) loamy sand; very
wealk, fine, subangular blocky structure; very friable
to loose; plentiful voots; slightly acid; abrupt, wavy
boundary.

B1—10 to 15 inches, dark-Drown (7.5YIR 4/4) heavy loamy
sand; wealk, fine, subangular blocky structure; very
friable; few roots; slightly acid; clear, wavy boun-
dary.

B21t—15 to 25 inches, reddish-Drown (5YR 4/4) sandy loam;
weak to moderate, fine subangular blocky structure;
friable; few roots; clay bridging of sand grains; few
thin films of clay on ped faces; slightly acid; clear,
wavy boundary.

B22t—25 to 31 inches, reddish-brown (5YR 4/4) and yellow-
ish-red {(5YR 4/6) heavy sandy loam; moderate, fine,
subangular blocky structure; slightly hard, frinble;
few thin clay films on ped faces; clay bridging of
sand grains; medium acid; clear, wavy boundary.

B3t—31 to 36 inches, strong-brown (7.5YR 5/6) light sandy
loam in the upper part and loamy sand in the 1nwer
part; weak, medium, subangular blocky structure;
friable: thin clay bridging of sand grains; slightly
acid ; clear, wavy boundary.

C1—36 to 54 inches, brown (7.5YR 5/4) and strong-brown

(7.5YR 5/6) loamy sand; single grained; loose; neu-

tral to mildly alkaline in upper part and weakly eal-

careous at depth of 42 inches; gradual, smooth houn-
dary. :

to 60 inches. strong-brown (7.5YR 5/6) and light-

brown (7.5YR 6/4) medinm sand and few, thin, dark-

brown (7.5YR 4/4) bands of loamy sand; single
grained; loose; moderately alkaline.

24

The Ap horizon of the Wyocena soils is loamy sand or
sandy Toam. The solum ranges from 24 to 36 inches in thick-
ness. Very few to many stones are in the profile. The C
horizon is more alkaline as depth increases and in many areas
contains carbonates. Some arveas of this seil have sandstone
hedrock below the solum.

The Wyocena soils formed in loamy sand glacial til), but
the associated Boyer soils formed in ecaleareous sand and
gravel glacial outwash. They have a finer textured B horizon
than the associated Gotham soils and are underlain by un-
sorted glacial till rather than the fine and medium sand of
the Gotham soils. Wyocena soils have a thinner solum than
the associated Mecan soils and generally are underlain by
sandier glacial drift or till.
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Wyocena loamy fine sand, 2 to 6 percent slopes
(WoB).—This is a deep soil that occurs in irregularly shaped
areas. Slopes are less than 300 feet long in most places.

The profile of this soil has a thicker combined surface
layer and subsoil (about 40 inches thick) than the pro-
file described as representative for the series.

Included with this soil in mapping are small, nearly
level areas. Also included are moderately eroded aveas.

This soil is susceptible to soil blowing and water ero-
sion. In eroded areas the surface soil is thinner than in
uneroded areas and the organic-matter content, fertility,
and available water capacity are lower. This soil is
suited to all the crops commonly grown in the county.
(Capability unit ITTe—4; woodland group 4; recreation
group 5; wildlife group 3)

Wyocena loamy fine sand, 6 to 12 percent slopes
(WoC).—The slopes of this soil are less than 200 feet long
in most places. Soil areas are generally irregular in
shape. The profile of this soil is representative for the
series.

Included with this soil in mapping are areas that have
complex rolling slopes and areas that are moderately
eroded.

This soil is susceptible to soil blowing and moderate
water erosion. In eroded areas, the surface soil is thinner
than in uneroded areas and the organic-matter content,
fertility, and available water capacity are lower.

This soil is suited to all crops commonly grown in the
county. (Capability unit IVe—4; woodland group 4; rec-
reation group 5; wildlife group 3)

Wyocena loamy fine sand, 12 to 20 percent slopes
(WoD).—The slopes of this soil are less than 200 feet long
in most places. Soil areas are generally irregular in
shape. The profile of this soil has a somewhat thinner
combined surface layer and subsoil (about 24 inches
thick) than the profile described as representative for
the series. ‘

Included with this soil in mapping are areas of com-
plex hilly slopes. Also included ave areas that are mod-
erately to severely eroded.

This soil is susceptible to soil blowing and water ero-
sion, and some unprotected areas have been damaged
by erosion. In eroded areas the surface soil is thinner
than in uneroded arveas and the organic-matter content,
fertility, and available water capacity are lower.

This soil is suited to pasture that has limited grazing.
Renovation not more than once in 5 years is beneficial
to pasture. Woodland and wildlife arve also snitable uses.
(Capability unit VIe—4; woodland group 4; reereation
group 5; wildlife group 3)

Wyocena loamy fine sand, 20 to 30 percent slopes
(WoE).—The slopes of this soil are less than 300 feet long
in most places. Soii areas are generally irregular in
shape. The profile of this soil has a thinner combined
surface layer and subsoil (about 20 inches thick) than
the profile described as representative for the series.

Included with this soil in mapping are some moder-
ately eroded areas.

This soil is very susceptible to soil blowing and water
erosion. Where unprotected areas have been damaged by
erosion, the surface soil is thinner than in uneroded areas
and the organic-matter content, fertility, and available
water capacity arve lower.

530-288—75——4

This soil is suited to trees, wildlife, and recreation.
Steep slopes make use of mechanical tree planters diffi-
cult. (Capability unit VIIe—4; woodland group 4; rec-
reation group 5; wildlife group 3)

Wyocena fine sandy loam, 2 to 6 percent slopes
(WyB).—The slopes of this soil are less than 300 feet long
in most places. Soil areas are generally irregular in
shape. The profile of this soil has a slightly thicker com-
bined surface layer and subsoil and a finer textured sur-
face layer than the profile described as representative for
the series.

Included with this soil in mapping are areas that are
moderately eroded.

This soil is susceptible to soil blowing and water
erosion. Where the thickness of the surface soil has been
reduced by erosion, the organic-matter content, fertility,
and available water capacity are lower than in uneroded
areas.

Included with this soil in mapping are small moder-
ately eroded areas and nearly level areas.

This soil is suited to all the crops commonly grown in
the county. (Capability unit ITle—4; woodland group
3; recreation group 5; wildlife group 1)

Wyocena fine sandy loam, 6 to 12 percent slopes,
eroded (WyC2).—The slopes of this soil ave less than 300
feet long in most places. Soil aveas arve generally irvegular
in shape. The profile of this soil has a thinner, lighter
colored, finer textured surface layer than the profile de-
seribed as representative for the series.

Included with this soil in mapping are areas in per-
manent pasture and woods that are only slightly eroded.

This soil is susceptible to water erosion and soil blow-
ing. Where unprotected areas have been damaged by
erosion, the surface soil is thinner than in uneroded areas
and the organic-matter content, fertility, and available
water capacity are lower.

This soil is suited to all the crops commonly grown in
the county. (Capability unit ITVe~4; woodland group 3;
recreation group 5; wildlife group 1)

Yahara Series

The Yahara series consists of deep, somewhat poorly
drained, nearly level, loamy soils in lacustrine basins and
in long narrow drainageways of the bottom land. Ground
water is 1 to 8 feet below the surface in wet seasons.
These soils formed under mixed lowland hardwoods and
grasses in glaciolacustrine silt and fine sand.

In a representative profile the surface layer is very
dark grayish brown fine sandy loam about 10 inches
thick. The upper 7 inches of the subsoil is mottled, yel-
lowish-brown fine sandy loam and the middle 8 inches
is light olive-gray fine sandy loam. The lower part of
the subsoil is mottled, olive-colored loam about 8 inches
thick. The substratum is olive loam stratified with silt
and fine sand.

Yahara soils have high available water capacity, mod-
erate permeability, and low natural fertility.

Representative profile of Yahara fine sandy loam, 0
to 3 percent slopes, in a cultivated field, NW14NE1/} sce.
29, T. 16 N, R. 11 L.

Ap—0 to 10 inches, very dark grayish-brown (10YR 3/2) fine
sandy loam; weak, fine, granular structure; very fri-
able; neutral; abrupt, smooth boundary.
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B1—10 to 17 inches, yellowish-brown (10YR 5/4) fine sandy
loam; common, fine, distinet, strong-brown (7.5YR
5/6) mottles; weak, fine, subangular blocky structure;
very friable; slightly acid; clear, smooth boundary.

B21g—17 to 25 inches, light olive-gray (5Y 6/2) silt and fine
sand mixing to fine sandy loam ; many, coarse, promi-
nent, strong-brown (7.5YR 5/6) mottles; weak, medi-
um, subangular blocky structure; friable; slightly
acid; gradual, smooth boundary.

B22g—25 to 33 inches, olive (5Y 5/6) loam; many, coarse,
prominent, strong-brown (7.5YR 5/6) mottles; weak,
medium, platy structure; friable; slightly acid; clear,
smooth boundary.

Cg-—-33 to 60 inches, olive (5Y 5/3) loam stratified with silt
and fine sand; many, medium, faint, light olive-gray
(5Y 6/2) and prominent strong-brown (7.5YR 5/6)
mottles; weak, medium, platy structure; moderately
alkaline.

The Ap horizon is very dark brown, very dark grayish
brown, or black. In some places these soils have thin texturat
bands less than 6 inches thick in the profile. The C horizon
ranges from slightly acid to moderately alkaline.

The Yahara soils in most places in Marquette County are
more acid than is the normal concept for the series, but this
does not alter their usefulness or behavior.

Yalara soils have a loam subsoil rather than the silty clay
loam subsoil of the Mundelein soils, They have a water table
at a greater depth than the Keowns soils. All these soils
formed in lacustrine deposits.

Yahara fine sandy loam, 0 to 3 percent slopes (YaA).—
This soil is in low areas, Most soil areas are large and

continuous on the landscape. Included with this soil in
mapping is a soil that has a loam surface layer.

Yahara fine sandy loam is generally too wet for cul-
tivation unless drained. Drained aveas are suited to most
of the crops commonly grown in the county. Under good
management, continuous row crops can be grown (fig.
10). Undrained areas are used for woodland, wildlife,
and pasture. (Capability unit ITw-4; woodland group
12; recreation group 4; wildlife group 5a)

Use and Management of the Soils

This section contains information about the nse and
management of the soils in Marquette County for crops
and pasture, woodland, wildlife, and engineering. It ex-
plains the system of capability classification nsed by the
Soil Conservation Service and gives predicted yields of
principal crops grown in the county under a high level
of management.

The section also groups the soils according to their
suitability for woodland and wildlife habitat. It con-
tains a table that groups the soils according to their
suitability for recreational facilities and rates the limi-
tations of these groups of soils. It also has a section
that gives information significant in engineering.

Figure 10.—A good stand of corn on Yahara fine sandy loam, 0 to 3 percent slopes.
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Use of the Soils for Crops

About 85 percent of Marquette County is cropland.
The main crops are oats, alfalfa, and corn. Crops grown
to a lesser extent are wheat, barley, rye, potatoes, sweet
corn, and truck crops.

The following management practices apply to all soils
in each capability unit. They are summarized and should
be considered along with the practices suggested in each
capability unit. To control erosion farmers can use ter-
races, diversions, contour stripcropping, or grassed wa-
terways. Using such close-growing crops as small grain,
grasses, and legumes in the cropping system also helps
to control erosion.

Using a practice that adds organic matter to the soil
improves tilth. Among these practices are plowing under
a crop for green manure and plowing under crop residue.
Surface, open ditch, or tile drainage is also needed on
many soils in the county. Some soils are suited to all
types of drainage, and others only to open ditch or sur-
face drainage.

Applying lime and fertilizer in the amounts indicated
by soil tests and field trials helps to correct soil acidity
and to maintain fertility. The stands and growth of
legumes generally are improved by liming. Poorly
drained solls are generally alkaline and do not need lime,
but supplemental applications are helpful on most soils
if corn 1s grown after a nonleguminous crop.

Pasture renovation, where possible, improves pasture
stands and growth if done no more than once each 5
years.

Capability grouping

Capability grouping shows, in a general way, the
suitability of soils for most kinds of field crops. The soils
are grouped according to their limitations when used
for field crops, the risk of damage when they are so
used, and the way they respond to treatment (6). The
grouping does not take into account major and generally
expensive landforming that would change slope, depth,
or other characteristics of the soils; does not take into
consideration possible but unlikely major reclamation
projects; and does not apply to rice, cranberries, horti-
cultural crops, or other crops requiring special manage-
ment,

Those familiar with the capability classification can
infer from it much about the behavior of soils when
used for other purposes, but this classification is not a
substitute for interpretations designed to show suitabil-
ity and limitations of groups of soils for range, forest
trees, or engineering.

In the capability system, the kinds of soil are grouped
at three levels, the capability class, subclass, and unit.
These are discussed in the following paragraphs.

Capapmrry Crasses, the broadest groups, are desig-
nated by Roman numerals I through VIII. The nu-
merals Indicate progressively greater limitations and
narrower choices for practical use, defined as follows:

Class I soils have few limitations that restrict their
use.

Class IT soils have moderate limitations that reduce
the choice of plants or that require moderate
conservation practices.

Class IIT soils have severe limitations that reduce
the choice of plants, require special conservation
practices, or both.

Class IV soils have very severe limitations that ve-
duce the choice of plants, require very careful
management, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit
their use largely to pasture, range, woodland, or
wildlife. (None in Marquette County.)

Class VI soils have severe limitations that make
them generally unsuited to cultivation and limit
their use largely to pasture or range, woodland,
or wildlife.

Class VII soils have very severe limitations that
make them unsuited to cultivation and that re-
strict their use largely to pasture or range,
woodland, or wildlife.

Class VIII soils and landforms have limitations that
preclude their use for commercial plants and
restrict their use to recreation, wildlife, or water
supply, or to esthetic purposes.

Carapiniry SuBcLAssEs are soil groups within one
class; they are designated by adding a small letter, ¢,
w, 8, or ¢, to the class numeral, for example, ITe. The
letter ¢ shows that the main limitation is risk of erosion
unless close-growing plant cover is maintained; w shows
that water in or on the soil interferes with plant growth
or cultivation (in some soils the wetness can be partly
corrected by artificial drainage); s shows that the soil
is limited mainly because it is shallow, droughty, or
stony; and ¢, used in only some parts of the United
States, shows that the chief limitation is climate that
is too cold or too dry.

In class I there are no subclasses, because the soils
of this class have few limitations. Class V can contain,
ab the most, only the subeclasses indicated by e, s, and
¢, because the soils in class V are subject to little or no
erosion, though they have other limitations that restrict
their use largely to pasture, range, woodland, wildlife,
or recreation.

Cavapriry Untrs are soil groups within the sub-
classes. The soils in one capability unit are enough alike
to be suited to the same crops and pasture plants, to re-
quire similar management, and to have similar produc-
tivity and other responses to management. Thus, the
capability unit is a convenient grouping for making
many statements about management of soils. Capability
units are generally designated by adding an Arabic
numeral to the subclass symbol, for example, IIe-2 or
IITe~4. Thus, in one symbol. the Roman numeral desig-
nates the capability class, or degree of limitation; the
small letter indicates the subclass, or kind of limitation,
as defined in the foregoing paragraph; and the Arabic
numeral specifically identifies the capability unit within
each subclass.

In the following pages the capability units in Mar-
quette County are described and suggestions for the use
and management of the soils are given. The capability
unit for each soil mapped in the county is listed in the
“Guide to Mapping Units.”
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CAPABILITY UNIT I+

This unit consists of well-drained, deep, nearly level
Sisson soils. These soils have a fine sandy loam or loam
surface layer. They are moderately permeable and have
high available water capacity. They also have medium
natural fertility and good tilth, and they are easy to
maintain.

These soils can be used intensively for corn, small
grain, forage crops, and special crops. Row crops can
be grown safely year after year if all crop residue is
returned, minimum tillage is practiced, and a high level
of fertility and good tilth are maintained.

CAPABILITY UNIT Ie-2

This unit consists of well-drained, deep and moder-
ately deep, gently sloping Fox and Sisson soils. The
surface layer is loam and fine sandy loam. These soils
are moderately permeable, have medium to high avail-
able water capacity, and have medium natural fertility.
Good tilth is fairly easy to maintain. The Fox soils in
this unit have lower available water capacity than the
other soils.

These soils are used mainly for corn, small grain,
legumes, and grasses. Where cultivated, the soils are
subject to damage by water erosion. Management prac-
tices that control erosion and maintain plant nutrients
and organic matter are beneficial.

Where row crops are grown on these soils, striperop-
ping, growing cover crops, and using diversion terraces
on long slopes help to control erosion. Runoff from
adjacent higher soils can be diverted by constructing
diversion terraces. Properly designed grassed water-
ways can be used to remove excess water safely and to
prevent gullying.

Using a cropping system that includes several years
of meadow crops helps to reduce erosion. Where con-
servation practices are not used, only one row crop can
be grown safely in 4 or 5 years. Where conservation
practices are used, row crops can be grown more fre-
quently. Additional row crops can be used in the crop-
ping system if large amounts of residue are returned,
or 1f winter cover crops are grown and contour tillage
is used. Larger amounts of residue are produced by
growing hybrid corn that is heavily fertilized. The corn-
stalks can be shredded and spread over the soil to pro-
vide protection from erosion during winter and spring.
When plowed under, the shredded cornstalks assist in
maintaining organic-matter content and in promoting
soil structure favorable to plant growth.

CAPABILITY UNIT Ile-6

This unit consists of well drained to moderately well
drained, deep, gently sloping Briggsville and Montello
soils. The surface layer of these soils is silt loam and
loam. The soils are moderately slowly permeable. They
have high available water capacity and a high natural
fertility.

Where cultivated, soils in this unit are subject to dam-
age by water erosion. Management practices that protect
them from erosion and maintain plant nutrients and or-
ganic matter are beneficial.

These soils are used mainly for corn, small grain,
legumes, and grasses. Where row crops are grown, strip-

cropping, growing cover crops, and using diversion ter-
races on long slopes help to control erosion. Runoff from
adjacent higher areas can be diverted by constructing
diversion terraces. Properly designed grassed waterways
can be used to remove excess water safely and to prevent
gullying.

Using a cropping system that includes several years
of meadow crops in the rotation helps to control erosion.
Where conservation practices are used, row crops can be
grown more frequently. Additional row crops can be
used in the cropping system if large amounts of residue
are retnrned, ov if winter cover crops are grown and
contour tillage is used. Larger amounts of residue arve
produced where hybrid corn is heavily fertilized. The
cornstalles can be shredded and spread over the soil to
provide protection from erosion during winter and
spring, and when plowed under, they assist in maintain-
ing organic-matter content and in promoting soil struc-
ture favorable to plant growth.

CAPABILITY UNIT Ile-7

This unit consists of well-drained, deep, gently sloping
Metea soils. The surface layer is fine sandy loam or
loamy fine sand. These soils are moderately permeable.
They have medium available water capacity and medium
natural fertility. Good tilth is fairly easy to maintain.

These soils are used mainly for corn, small grain,
legumes, and grasses. They also are suited to permanent
pasture or woodland, and they provide food and cover
for wildlife.

Where cultivated, soils in this unit are subject to dam-
age by water erosion and soil blowing. Management
practices such as grassed waterways, contour striperop-
ping, and diversion terraces help to protect these soils
from evosion and to maintain plant nutrients and or-
ganic matter.

Using a cropping system that includes several years
of meadow crops helps to control erosion. Where con-
servation is practiced, row crops can be grown more
frequently. Additional row crops can be used in the
eropping system if large amounts of residue are re-
turned, ov if winter cover crops are grown and contour
tillage is nsed. Larger amounts of residue are produced
where hybrid corn is heavily fertilized. The cornstalks

- can be shredded and spread over the soil to provide pro-

tection from ervosion during winter and spring, and
when plowed under, they assist in maintaining organic-
matter content and in promoting soil structure favorable
to plant growth.

CAPABILITY UNIT Ilw-1

This unit consists of poorly drained. deep, nearly level
Colwood and Poygan soils. These soils have a surface
layer of silt loam, silty clay loam, or fine sandy loam. They
are moderately permeable and slowly permeable, and they
have high available water capacity and a medium natural
fertility. Unless artificially drained, these soils are too wet
for cultivation.

Soils in this nunit are suitable for surface drainage or
tile drainage. Where adequately drained, these soils are
used mainly for corn, small grain, legumes, and grass.
Row crops can be grown safely year after year where the
organic-matter content and fertility are maintained at



MARQUETTE COUNTY, WISCONSIN 43

4 high level, minimum tillage is practiced, and good tilth
and soil structure are maintained.

CAPABILITY UNIT IIw-2

This unit consists of somewhat poorly drained, deep,
loamy, nearly level Mundelein and Mosel soils. These
soils have a fine sandy loam, loam, or silt loam surface
layer. They have moderately slow permeability and high
available water capacity. Unless artificially drained, they
are too wet for cultivation,

Soils in this unit are suitable for surface drainage or
tile drainage. Wherve drained, these soils are used mainly
for corn, small grain, legumes, and grass. Row crops can
be grown year after year where the organic-matter con-
tent and fertility are maintained at a high level, mini-
mum tillage is practiced, and good tilth and soil struc-
ture are maintained.

CAPABILITY UNIT IIw-~4

This unit consists of somewhat poorly drained, deep,
nearly level Yahara fine sandy loam, 0 to 8 percent slopes.
This soil is moderately permeable, and it has high avail-
able water capacity and medium natural fertility. Unless
artificially drained, it is too wet for cultivation.

Drained areas of this unit are used mainly for corn,
small grain, legumes and grass. Tile drains do not fune-
tion well in this soil, but open ditch and surface drain-
age can be used. Row crops can be grown safely year
after year where the organic-matter content and fer-
tility are maintained at a high level, minimum tillage
is practiced. and good tilth and soil structure are main-
tained.

CAPABILITY UNIT Hw-§

This unit consists of very poorly drained, nearly level,
deep Palms soils. These soils are shallow and deep
mucky peat. They are moderately rapidly permeable in
the upper part and moderately slowly permeable in the
lower part. They have high available water capacity and
low natural fertility. Unless drained, these soils are too
wet for cultivation.

These soils are used for lettuce, spinach, onions, celery,
carrots, mint, and similar crops. Corn and grass arve also
QrowIL

Tile drainage and open-ditch drainage are suitable
methods of draining soils in this unit. Where drained
and cultivated, these soils are subject to damage by
blowing and subsidence. Management practices that pro-
tect them from soil blowing and that maintain plant
nutrients and prevent subsidence are beneficial. In some
areas timck crops are irrigated.

If these soils are drained and protected from soil
blowing by windbreaks and wind striperopping, row
crops can be safely grown year after year. They are bet-
ter suited to woodland or wildlife where drainage is not
feasible.

CAPABILITY UNIT IIs~7

This unit consists of well drained and moderately well
drained, deep, nearly level Briggsville, Metea, and Mon-
tello soils. The surface layer 1s fine sandy loam, loam,
and silt loam. These soils are moderately permeable to
moderately slowly permeable, and they have medium or
high available water capacity. They have a wide range
of natural fertility., Cultivation is sometimes delayed in

the loam and silt loam soils of this unit because they
dry out slowly in spring or after heavy rains. Systems
that remove surface water are beneficial.

These soils are used mainly for corn, small grain,
legumes, and grass. Where cultivated, the sandy loam
solls are subject to soil blowing. Management practices
such as planting windbreaks and wind stripcropping
help to control erosion on the sandy soils.

Row crops can be grown safely year after year on
the loamy soils where all crop residue is veturned, a
high level of fertility and good tilth are maintained,
and minimum tillage is practiced.

CAPABILITY UNIT Ilfe-2

This unit consists of well-drained, sloping and mod-
erately steep soils that have a surface layer of loam or silt
loam. These soils are in the Briggsville and Fox series.
They have moderate or moderately slow permeability,
moderate or high available water capacity, and medium
natural fertility. The hazard of water erosion is moderate
or severe..

These soils are used mainly for corn, small grain,
legumes, and grass. They are subject to water erosion if
cultivated. Management practices, such as stripcropping
and using diversion terraces and grassed waterways,
help to control erosion and to maintain plant nutrients
and organic-matter content.

Using a cropping system that includes several years
of meadow crops also helps to control erosion. Row crops
can be grown safely in the cropping system where large
amounts of residue are returned, or where winter cover
crops are grown and tillage is used. Growing hybrid
corn that is heavily fertilized produces larger amounts
of cornstalks that can be shredded and spread over the
soil to provide protection from erosion during winter
and spring. Where residue is plowed under, it helps to
maintain organic-matter content and to promote soil
structure favorable to plant growth.

CAPABILITY UNIT IIle—4

This unit consists of well drained and moderately well
drained, gently sloping soils that have a surface layer
of fine sandy loam, loam, and loamy fine sand. The soils
are in the Casco, Delton, Lapeer, Pardeeville, Lorenzo,
Mecan, Seward, and Wyocena series. They have slow,
moderate, and moderately rapid permeability, low to
medium available water capacity, and low to medium
natural fertility. The hazards of water erosion and soil
blowing are slight.

These soils are used mainly for corn, small grain,
legumes, and grass. Where cultivated, the soils are sub-
ject to damage by soil blowing and water erosion. Con-
tour stripcropping and use of grassed waterways, diver-
sion terraces, and similar management practices can be
used to help control erosion and to help maintain plant
nutrients and organic-matter content.

Using several years of meadow crops in the cropping
system also helps to reduce erosion. Row crops can be
safely grown more frequently where large amounts of
vesidue are returned, or where winter cover crops are
grown and contour tillage is used. Growing hybrid
corn that is heavily fertilized produces larger amounts
of cornstalks that can be shredded and spread over the
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soil to provide protection from erosion daring winter
and spring. If the residue is plowed under, it assists in
maintaining organic-matter content and in promoting
soil structure favorable to plant growth,

CAPABILITY UNIT IIle-7

This unit consists of well-drained, deep, sloping
Boyer, Oshtemo, Fox, and Metea soils. The surface
layer 1s fine sandy loam, loamy fine sand, or sandy loam.
These are moderately permeable and moderately rapidly
permeable soils that are low to medium in available water
capacity and medium in natural fertility. The hazard of
water erosion is moderate and the hazard of soil blowing
is moderate.

Soils in this unit are used mainly for corn, small grain,
legumes, and grass. Where cultivated, these soils are sub-
ject to water erosion and soil blowing. Management prac-
tices, such as contour stripcropping and using diversion
terraces and grassed waterways, help to control erosion
and to maintain plant nutrients and organic-matter con-
tent.

Using a cropping system that includes several years of
meadow crops also helps to control erosion. Row crops
can be safely used in the cropping system if large
amounts of residue are returned, or if winter cover crops
are grown and contour tillage is nsed. Growing hybrid
corn that is heavily fertilized produces large amounts of
cornstalks that can be shredded and spread over the soil
to provide protection from erosion during winter and
spring. It plowed under, the residue helps to maintain
organic-matter content and to promote soil structure

»

favorable to plant growth.

CAPABILITYG UNIT IlIw-9

The only soil in this unit is very poorly drained, deep,
nearly level Houghton mucky peat. This soil is moderate-
ly rapidly permeable, has very high available water ca-
pacity, and is low in natural fertility. Unless drained,
this soil is too wet for cultivation.

This soil is used for lettuce, onions, spinach, carrots,
celery, mint, and similar crops.

Open-ditch or tile drainage is suitable for this soil.
Where drained and cultivated, this soil is subject to
damage by soil blowing and subsidence. Management
practices that help to control erosion and subsidence and
that help to maintain plant nutrients are beneficial, Ir-
vigation can be used for truck crops.

This soil is better suited to pasture, woodland, or wild-
life than to cultivated crops 1f drainage is not feasible.
If this soil is drained and protected from soil blowing
by use of windbreaks and wind stripcropping, row crops
can be grown safely year after year.

CAPABILITY UNIT IIw-12

This unit consists of well drained and moderately well
drained Ankeny soils and Alluvial land. These soils have
moderate permeability to moderately rapid permeability
and medium available water capacity. They are subject
to occasional flooding.

Crops common in the county can be grown on Ankeny
soils and Alluvial land, but the hazard of flooding should
be considered. Where drainage is not: feasible, pasture,
woodland, or wildlife habitat are suitable uses.

CAPABILITY UNIT IIls-2

This unit, consists of well drained and moderately well
drained Delton and Seward soils. These soils are deep,
nearly level fine sandy loams that have a silty clay loam
subsoll. They are slowly permeable, except in the upper
part of the subsoil, where they are moderately rapidly
permeable. These soils have medium available water ca-
pacity and low natural fertility. The growth of roots is
restricted by the slowly permeable subsoil.

These soils are used mainly for corn, small grain,
legumes, and grass. Growing occasional deep-rooted
legumes and grass helps to overcome the slow perme-
ability of the subsoil. Returning crop residue improves
the natural fertility of the soils by adding organic
matter. Fertilizing legumes and grasses as well as row
crops increases the amount of plant residue that can be
returned to the soil.

CAPABILITY UNIT IIls—4

This unit consists of well-drained, deep, nearly level
and gently sloping soils. These soils are in the Boyer,
Fox, Lorenzo, and Oshtemo series, and the dark sur-
face variant of the Boyer series is included. They have
a loamy or sandy surface layer. These soils have moder-
ate or moderately rapid permeability, low or medium
available water capacity, and medium natural fertility.
Droughtiness and soil blowing are the main hazards in
cultivating these soils. The dark surface variant of the
Boyer series and Lorenzo soils has a higher organic-matter
content in the surface layer than the other soils.

Soils in this unit are used mainly for corn, small
grain, legumes, and grass. Management practices, such
as planting windbreaks, wind striperopping, and mini-
mum_tillage, help control water erosion and soil blow-
ing. More row crops can be grown on soils where this
management is practiced than where erosion control
practices are not used. Where irvigation, good residue
management, and cover crops are used, row crops can
be grown year after year. '

CAPABILITY UNIT IVe~4

This unit consists of well-drained, shallow to deep,
sloping soils that have a surface layer of fine sandy
loam, loamy fine sand, and loamy sand. Soils of the
Casco, Delton, Lapeer, Mecan, Pardeeville, and Wyo-
cena series are in this unit. These soils have moderate
to moderately rapid permeability and medium available
water capacity and are low to medium in natural fer-
tility. The hazard of water erosion is moderate, and the
hazard of soil blowing is slight.

Soils in this unit are used mainly to grow corn, small
grain, legumes, and grass. They are too sloping and
susceptible to erosion for intensive cropping. Row crops
can be grown safely where erosion is controlled and
good management practices, such as contour stripcrop-
ping, diversion terraces, or grassed waterways, are used.

The management of residue as mulch, use of cover
crops, and maintenance of high levels of fertility and
organic matter help control erosion and maintain tilth
in these soils.

CAPABILITY UNIT IVe-~7

This unit consists of well-drained, deep, moderately

steep Boyer, Metea, and Oshtemo soils. The surface
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layer is fine sandy loam and loamy fine sand. These
soils ave moderately permeable or moderately rapidly
permeable, and they have a low or medium available
water capacity and medinm natural fertility. The hazard
of water erosion is severe, and the hazard of soil blowing
is moderate.

These soils are used for corn, small grain, and legumes.
Trees, pasture, and food and cover for wildlife are also
suitable uses.

The soils in this unit are too steep and susceptible to
erosion for intensive cropping. Row crops cannot be
grown safely on these soils; the soils are better snited
to small grain, hay, or pasture.

Managing residue as mulch, using cover crops, and
maintaining high levels of fertility and organic matter
help to control erosion and maintain tilth.

CAPABILITY UNIT IVw-5

This unit consists of nearly level, somewhat poorly
drained and poorly drained, loamy fine sand to fine
sandy loam soils. These soils are in the Granby, Keowns,
and Tedrow series, and Alluvial land, wet, is also in-
cluded. These soils are moderately permeable to rapidly
permeable, and they have low or medium available water
capacity and low to moderate natural fertility. The
Keowns soils in this unit have higher available water
capacity than the other soils. Unless these soils are
drained, excess water restricts use for crops.

Where drained, these soils are used for corn, small
grain, or hay. Undrained areas are used for pasture,
woodland, or wildlife food and cover.

Open-ditch or surface drainage can be used on these
soils. Drained areas are susceptible to soil blowing. The
cropping system can include more years of row crops
and fewer years of small grain and legume hay if cover
crops are grown, residue is used as mulch, minimum till-
age is practiced, and a high level of fertility is maintained.
Windbreaks can be substituted for residue mulching and
growing a cover crop,

CAPABILITY UNIT IVw-7

This unit consists of nearly level, very poorly drained
Adrian and Rollin soils and the stratified subsoil variant
of the Adrian series. These soils are deep and shallow
mucky peat. They are moderately rapidly permeable,
have very high available water capacity, and are low in
natural fertility. Their shallow depth and wetness are the
main hazards. :

Where drained, these soils are used mainly for corn
or truck crops, such as lettuce, onion, spinach, carrots,
celery, and mint. Open-ditch drainage is suitable. The
shallow depth over sand, silt, and fine sand or marl is a
severe hazard for tile drainage.

Controlling the water table helps to prevent unneces-
sary oxidation and subsidence. Irrigation can be used
for truck crops. Wind strips, shelterbelts, or cover crops
help to control soil blowing on drained, cultivated soils.

CAPABILITY UNIT IVs-3
This unit consists of deep loamy fine sands and fine
sandy loams that are moderately well drained, well
drained, and excessively drained. Nearly level to slop-
ing Gotham, Moundville, Plainfield, and Wyocena soils

are in this unit. These soils are moderately rapidly per-
meable to very rapidly permeable, have very low or low
available water capacity, and are very low to medium in
natural fertility. They are subject to severe soil blowing.

Soils in this unit are used for corn, small grain,
legumes, and grass. The available water capacity is too
low and these soils are too susceptible to soil blowing
for intensive cropping. Row crops can be grown where
well managed. Managing residue as mulch, using cover
crops, and maintaining a high level of fertility and or-
ganic matter help control soil blowing.

CAPABILITY UNIT VIe-4

This unit consists of moderately steep, well-drained to
excessively drained, shallow to deep soils that have a
fine sandy loam and loamy fine sand surface layer. These
soils are in the Casco, Gotham, Lapeer, Pardeeville, Me-
can, and Wyocena series. They have moderate perme-
ability to moderately rapid permeability, low or medium
available water capacity, and are low or medium in
natural fertility. Water evosion is the most severe hazard.
The Pardeeville and Lapeer soils have slightly higher
available water capacity than the other soils in this unit.

The soils in this unit are moderately steep and sub-
ject to water erosion and gullying. They cannot be used
safely for cultivated crops. They arve better suited to pas-
ture, trees, recreation, or wildlife.

Careful management helps to establish and maintain
vegetation for pasture or forage. Where these soils are
used for forage, renovation is needed, but not more than
once in 5 years. Topdressing each year can be substituted
for renovation. Controlled grazing of pasture helps to
maintain a good sod cover.

CAPABILITY UNIT VIs-3

This unit consists of nearly level to sloping, excessively
drained, deep Plainfield sand and loamy fine sand and
Wyocena loamy fine sand. These soils are moderately
rapidly permeable or very rapidly permeable, have low
available water capacity, and are low in natural fertility.
Low available water capacity is the principal limitation
to use of these soils. Soil blowing and water erosion also
are limitations.

The soils in this unit are too sloping and too erodible
to be used safely for crops. They are better suited to
woodland, pasture, recreation, or wildlife habitat.

CAPABILITY UNIT VIle—

This unit consists of steep, well-drained, shallow to
deep loamy fine sand and fine sandy loam soils. These
soils are in the Boyer, Casco, Lapeer, Mecan, Pardeeville,
and. Wyocena series. They have moderate to moderately
rapid permeability, low or medium available water ca-
pacity, and low to medium natural fertility. They are
subject to severe water erosion.

The soils in this unit are too steep and erodible to be
used safely for crops. They are better suited to pasture,
woodland, recreation, or wildlife habitat.

Very careful management of these soils is necessary
to establish and maintain vegetation for  pasture or
forage. The loamy fine sands have lower available water
capacity and are more difficult to manage than other
solls in the unit. Soils used for forage production need
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to be renovated but not more than once in 5 years. Top-
dressing each year can be substituted for renovation.
Controlled grazing of pasture helps to maintain a good
sod cover.

Most areas of these soils are in trees, Where woodlots
are properly managed and protected from fires, trees grow
well.

CAPABILITY UNIT VIIw-10

The only soil in this unit is Houghton peat, acid vari-
ant, which is nearly level, very poorly drained, and deep.
This soil is moderately rapidly permeable, has high avail-
able water capacity, and is low in natural fertility.

This soil is not used for crops. It is better suited to
recreation, wildlife habitat, or nature study areas. The
extremely acid reaction and difficulty in draining are the
main limitations to use of this soil.

CAPABILITY UNIT VIIs-3

This unit consists of moderately steep to steep, ex-
cessively drained, deep, sandy soils of the Plainfield and
Wyocena series. These soils are very rapidly permeable
to moderately rapidly permeable, have low available
water capacity, and are low in natural fertility. The
main limitations to use of these soils are their low avail-
able water capacity and susceptibility to soil blowing and
water erosion.

Soils in this unit are mostly in trees, and they can be
used as food and cover areas for wildlife. Protection
from fire and careful management are very important
to protect these soils from blowing and water erosion.
Trees and other vegetation are difficult to establish on
these soils. Steep slopes make it difficult to use me-
chanical tree planters on most of these soils.

CAPABILITY UNIT VIIs-9

The only soil in this unit is Steep sandy land. It con-
sists of steep and very steep, excessively drained, deep,
sandy areas. These areas are very rapidly permeable,
have low available water capacity, and are low in
natural fertility. The main hazards are low available
water capacity and extreme susceptibility to soil blow-
ing and water erosion.

Steep sandy land is too susceptible to soil blowing
and water erosion to be used safely for crops. The vege-
tative cover is so sparse that erosion is active. Special
efforts are needed to establish vegetation. Planting
trees and protecting them from mismanagement and fire
help to control erosion.

CAPABILITY UNIT VIIIw-15
This unit consists only of Marsh. Areas of Marsh are
in lowlands that are flooded most of the time. These
arcas generally are not suitable for drainage. They are
small depressions and very low areas along lakes and
streams. The vegetation is cattails, sedges, and reeds.
This soil is better suited to wildlife and recreation
than to other uses.

Predicted yields

The predicted average acre yields of principal field
and forage crops are given in table 2. These predictions
were based on information from farmers, on results ob-
tained by the staff of the agricultural experiment sta-

tions, and on observations made by soil scientists, the
district conservationist, and other farm workers who
are familiar with the soils of the county.

Table 2 lists yields to be expected under a high level
of management. This management includes liming and
fertilization as needed each year, the use of suitable
species and varieties, the use of conservation practices,
and attention to proper grazing practices.

The predicted yields in table 2 can be used as a check
to see if present management practices arve adequate,
and to help in determining the kind of management that
will give the desired yields. Consult your county agent
or the nearest experiment station for specific suggestions
about the kinds and amounts of fertilizer, lime, and seed-
g mixtures to use.

Woodland Uses of the Soils *

Woodland in Marquette County covers about 86,000
acres, or 30 percent of the land area. Most of this acreage
is in farm woodlots. Before settlement, the county was
about 70 percent forested, but logging and cleaving for
farm use have greatly reduced the acreage (8).

Most of the existing woodland is mixed upland oaks:
red cak, black oak, white oak, and northern pin oak.
Natural stands of the conifers white pine, jack pine, red
pine, and tamarack grow on less than 10 percent of the
forested acreage. Tamarack grows on 8,700 acres.

Tree growth in the county is below the potential of
the soils. Production is low because of poor management,
understocking, high percentage of low quality trees, and
grazing wooded areas. An estimated two-thirds of the
woodland was understocked, according to the 1954 Forest
Inventory.

As a help to foresters and others managing woodland,
the soils of Marquette County have been placed in wood-
land suitability groups. The soils in each group are simi-
lar in growth potential and hazards to the establishment,
survival, management, and harvest of trees.

Potential productivity is expressed in the descriptions
of the woodland groups in terms of site index. Site in-
dex for many of the soils was determined from measure-
ments made by foresters and soil scientists working to-
gether. Where a woodland site was not available for
measurements on a specified soil, a site index on a similar
soil was used for comparison. The site index is the aver-
age height that dominant trees can be expected to reach
in 50 years on a specified soil. It depends largely on the
capacity of the soil to furnish moisture and growing
space for roots.

Seedling mortality refers to the expected loss of seed-
lings as a result of unfavorable characteristics of the
soil. A mortality rating of slight indicates that a loss
of not more than 25 percent of the seedlings is expected,
or that trees ordinarily regenerate naturally in places
where there are adequate sources of seed. A rating of
moderate indicates that a loss of 25 to 60 percent of the
seedlings is expected, or that the trees do not regenerate
naturally in numbers needed for adequate restocking. In
some places replanting to fill open spaces is necessary. A

!By RoBERT GREENLAW and Grmorek Arrry, foresters, Soil Con-
servation Service.
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TaBLE 2.—Predicted average yields per acre of principal crops
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[Absence of a yield figure indicates that the soil is not suited to the crop or that the crop ordinarily is not grown. Soils and land types that
are unsuitable for the crops shown are not listed in this table]}

Alfalfa- Alfalfa-
Soil Corn QOats brome brome
hay pasture
Bu Bu Tons A.UDL
Adrian mucky peat, deep . o oo 90 oo _-. 3. 0 ®
Adrian mucky peat, shallow_ e ®
Adrian mucky peat, deep, stratified subsoil variant__ .. ___________________________. |10 I 3.0 &)
Adrian mucky peat, shallow, stratified subsoil variant_ . e e m oo *
Aluvial land e 65 40 oo 135
Alluvial land, web_ _ - e e - S0
Ankeny fine sandy loam __ . _ - 80 65 3.0 120
Boyer fine sandy loam, 2 to 6 percent slopes_ . .. . e 68 53 2.0 110
Bover fine sandy loam, 6 to 12 percent slopes, eroded_ . __________________________.__ 52 46 2.0 100
Boyer fine sandy loam, 12 to 20 percent slopes, eroded_ . __ __ . ________.__._.. 45 40 1.5 75
Boyer loamy fine sand, 2 to 6 percent slopes___ . ___ . ________._- 58 50 2.0 110
Boyer loamy fine sand, 6 to 12 percent slopes, eroded__ . _____________________________ 50 42 2.0 110
Bover loamy fine sand, 12 to 20 percent slopes, eroded._ _ __ _ |- L5 90
Boyer-Oshtemo loamy sands, 2 to 6 percent slopes:
Boyer part_ - . e 58 50 2.0 110
Oshtemo part_ e 58 50 2.0 100
Boyer-Oshtemo loamy sands, 6 to 12 percent slopes, eroded:
Boyer part - - o e 50 42 2.0 110
Oshtemo part - - . e 50 42 2.0 100
Boyer fine sandy loam, dark surface variant, 0 to 2 percent slopes..___________________ 70 55 2.5 110
Boyer fine sandy loam, dark surface variant, 2 to 6 percent slopes. .. ________________ 68 53 2.5 110
Boyer fine sandy loam, dark surface variant, 6 to 12 percent slopes, eroded._ . __________ 52 46 2.0 90
Briggsville loam, 0 to 2 percent slopes. e 95 85 4.5 160
Briggsville loam, 2 to 6 percent slopes _ . _ e 92 80 4.5 160
Briggsville loam, 6 to 12 percent slopes, eroded . ___ - ___ L __.___.__ 85 75 4.0 160
Briggsville loam, 12 to 20 percent slopes, eroded . __ . . o oo 75 50 3.5 140
Briggsville silt loam, 0 to 2 percent slopes. - _ . e 100 90 4.5 160
Briggsville silt loam, 2 to 6 percent slopes_ _ e 95 85 4.5 160
Casco fine sandy loam, 2 to 6 percent slopPes_ - oo e 68 53 2.75 100
Casco fine sandy loam, 6 to 12 percent slopes, eroded - _ . ____ . ________ 52 46 2.0 90
Casco fine sandy loam, 12 to 20 percent slopes, eroded - - . _ . e e 1.5 80
Casco fine sandy loam, 20 to 30 percent slopes, eroded - - _ . e e 80
Colwood fine sandy loam __ e 90 65 3.5 140
Delton fine sandy loam, 0 to 2 percent slopes_______ ____ o ____.__ 80 60 3.0 120
Delton fine sandy loam, 2 to 6 percent slopes_ _ - _ . oo 78 58 3.0 120
Delton fine sandy loam, 6 to 12 percent slopes, eroded . - ___.______. 70 50 2.5 110
Delton loamy fine sand, 1 to 6 percent slopes_ - - __ . e oo____ 70 50 2.5 110
Delton loamy fine sand, 6 to 12 percent slopes, eroded- - - _____ . __________ 65 45 2.0 100
Fox loam, 2 to 6 percent slopes. . . o e 80 60 3.0 130
Fox loam, 6 to 12 percent slopes, eroded - - _ - oo 65 50 2.5 120
Fox sandy loam, 2 to 6 percent slopes. ... . o e 65 55 2.75 130
Fox sandy loam, 6 to 12 percent slopes, eroded .- - _ . _ e an 58 48 2.3 120
Gotham fine sandy loam, 0 to 2 percent slopes. - - . 62 58 2.8 120
Gotham fine sandy loam, 2 to 6 percent slopes_ . _ . .. 60 55 2.5 120
Gotham fine sandy loam, loamy substratum, 1 to 3 percent slopes.. .- __________ 62 58 2.8 100
Gotham loamy fine sand, 0 to 2 percent slopes. A __- 60 55 2.0 100
Gotham loamy fine sand, 2 to 6 percent slopes. . __ . o iiaaoo 58 50 2.0 100
Gotham loamy fine sand, 6 to 12 percent slopes. . o oo 50 45 1.5 90
Gotham loamy fine sand, 12 to 20 percent slopes_ - _ e 1.0 80
Gotham loamy fine sand, loamy substratum, 0 to 2 percent slopes_______________._____ 60 55 2.5 120
Gotham loamy fine sand, loamy substratum, 2 to 6 percent slopes._ . ___ . ___.. 58 52 2.0 120
Gotham loamy fine sand, loamy substratum, 6 to 12 percent slopes, eroded._. ___ ... ____. 50 45 1.5 110
Gotham loamy fine sand, loamy substratum, 12 to 20 percent slopes, eroded _ .- .- | jomomooooacaa 100
Granby fine sandy loam ____ e 55 50 3.0 120
Granby fine sandy loam, loamy substratum._.__________ __________ . .__ 60 50 3.0 120
Granby loamy fine sand ____ _ 52 48 2.8 110
Houghton mucky peat. e e 100 3.0 120
Keowns fine sandy loam __ _ . _ e 80 53 3.0 130
Lapeer-Pardeeville fine sandy loams, 2 to 6 percent slopes_ . ____ . ________________._ 80 70 2.5 110
Lapeer-Pardeeville fine sandy loams, 6 to 12 percent slopes, eroded - ___________________ 65 55 1.8 110
Lapeer-Pardeeville fine sandy loams, 12 to 20 percent slopes, eroded - _ _ . _ |l ___.._ 1.5 90
Lapeer-Pardeeville fine sandy loams, 20 to 30 percent slopes, eroded - _ | o |eccemijemeooe - 80
Lorenzo loam, 0 to 2 percent slopes_ __ _ . _ oo 75 60 2.8 120
Lorenzo loam, 2 to 6 percent slopes._ . _ . oo 70 55 2.5 120
Mecan fine sandy loam, 2 to 6 percent slopes- - . oo 70 55 2.0 100
Mecan fine sandy loam, 6 to 12 percent slopes, eroded - _ _ _________ . __________________ 52 46 2.5 90
Mecan loamy fine sand, 12 to 20 percent slopes, eroded . _ - ____ | aoeeolooo____ 1. 60 70

See footnotes at end of table,
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Tasre 2.—Predicted average yields per acre of principal crops—Continued

Alfalfa- Alfalfa-
Soil Corn Oats brome brome
hay pasture
B Bu Tons A U.D?
Mecan loamy fine sand, 20 to 30 percent slopes, eroded_ _ . | 1.5 70
Metea fine sandy loam, 2 to 6 percent slopes.. - ... 80 75 4. 2 150
Metea fine sandy loam, 6 to 12 percent slopes_. .. _______ 75 70 3.0 140
Metea fine sandy loam, 12 to 20 percent slopes, eroded - - .. __________._ 65 60 2. 25 120
Metea fine sandy loam, sandy substratum, 2 to 6 percent slopes_ _ ___.__________.______ 80 75 3.5 150
Metea fine sandy loam, sandy substratum, 6 to 12 percent slopes, eroded.______________ 75 70 3.5 140
Metea fine sandy loam, stratified substratum, 0 to 2 percent slopes____________________ 90 85 4.5 160
Metea fine sandy loam, stratified substratum, 2 to 6 percent slopes_ ... ________________ 85 80 4. 25 150
Metea fine sandy loam, stratified substratum, 6 to 12 percent slopes_____________._____ 80 75 4.0 140
Metea loamy fine sand, 2 to 6 percent slopes_ . __ . _._ 70 65 3.0 120
Metea loamy fine sand, 6 to 12 percent slopes, eroded__ .- __________.____ GO 50 1.8 100
Metea loamy fine sand, 12 to 20 pereent slopes_._ . _________ 55 45 1.5 75
Metea loamy fine sand, sandy substratum, 2 to 6 percent slopes______ . _______________ 60 48 1.8 140
Metea loamy fine sand, sandy substratum, 6 to 12 percent slopes, eroded._.____________ 55 40 1. 8 140
Montello loam, 0 to 2 percent slopes - 95 85 4.5 200
Montello loam, 2 to 6 pereent slopes__ e __.- 92 80 4, 0 200
Montello silt loam, 0 to 2 percent slopes. .o o eeaL- 100 90 4.5 200
Montello silt loam, 2 to 6 percent slopes_.__ . . .- 95 85 4.0 200
Mosel fine sandy loam, 0 to 3 percent slopes_ - - oo oo .- 80 60 3.5 150
Mosel loam, 0 to 3 percent slopes_ ... 85 65 3.8 150
Moundville fine sandy loam, 0 to 3 percent slopes. _ . ________ 62 58 2.8 140
Moundville loamy fine sand, 0 to 3 percent slopes_ - ___________ 60 55 2.5 120
Mundelein loam, 0 to 3 percent slopes_ - . . eal_- 95 68 3.5 150
Mundelein silt loam, 0 to 3 percent slopes_ _ . ____ 100 70 3.5 150
Oshtemo fine sandy loam, 0 to 2 percent slopes_____ . ____.______ 70 55 2.5 110
Oshtemo fine sandy loam, 2 to 6 percent slopes._ . __ 68 53 2.0 110
Oshtemo fine sandy loam, 6 to 12 percent slopes, eroded ... _________________________ 52 46 2.0 100
Oshtemo loamy fine sand, 0 to 2 percent slopes___ . _____.___ 65 55 2.0 100
Oshtemo loamy fine sand, 2 to 6 percent slopes______ - ___ . ___________ 58 50 2.0 100
Oshtemo loamy fine sand, 6 to 12 percent slopes, eroded ______________________________ 50 42 2.0 100
Oshtemo loamy fine sand, 12 to 20 percent slopes, eroded . . | |eoomooo_o 1.5 90
Palms mueky peat, deep - - e 100 |o________ 3.0 ®
Palms mucky peat, shallow___________________________ e e - 100 ______ 3.0 ®
Plainfield loamy fine sand, 0 to 2 percent slopes._ . ______. 45 35 L5 60
Plainfield loamy fine sand, 2 to 6 percent slopes__ - _ __ L ______ 40 32 1.5 60
Plainfield loamy fine sand, 6 to 12 percent slopes_ - _ e . 9 60
Plainfield-Wyocena complex, 2 to 6 percent slopes:
Plainfield part - - - e 40 32 1.5 60
Wyocena part e 58 50 2.5 100
Plaintield-Wyocena complex, 6 to 12 percent slopes:
Plainfield part- - o et .9 60
Wiyocena part . . e 50 42 2.0 90
Poygan fine sandy loam e a5 70 4.0 140
Poygan silty clay loam . 95 70 4.0 140
Rollin mucky peat_ - - - o e oo ®)
Seward fine sandy loam, 0 to 2 percent slopes_ L ___.__ 80 60 3.0 120
Seward fine sandy loam, 2 to 6 percent slopes._ .. .. 78 58 3.0 120
Sisson fine sandy loam, 0 to 2 percent slopes_ - - oo - 85 80 4.5 160
Sisson fine sandy loam, 2 to 6 percent slopes, eroded __ - ___ .. _____ 75 75 4.2 150
Sisson loam, 0 to 2 pereent Slopes_ - - _ o oo 92 85 4.5 160
Sisson loam, 2 to 6 percent slopes . . - e 90 80 4.0 140
Tedrow fine sandy loam, 0 to 3 percent slopes. .. oo 60 60 2.0 100
Tedrow fine sandy loam, loamy substratum, 0 to 3 percent slopes- - _ .. _______._.____ 65 65 2.5 100
Tedrow loamy fine sand, 0 to 3 percent slopes. .. . 55 50 2.0 100
Tedrow loamy fine sand, loamy substratum, 0 to 3 percent slopes_. __ __________.______ 60 60 2.0 100
Wryocena fine sandy loam, 2 to 6 percent slopes. - . ___ 68 53 3.0 120
Wyocena fine sandy loam, 6 to 12 percent slopes, eroded - - ___ ... _____.____ 55 50 2.5 110
Wyocena loamy fine sand, 2 to 6 percent slopes_ - ._.__ 58 50 2.5 100
Wryocena loamy fine sand, 6 to 12 percent slopes_ - _______._.__ 50 42 2.0 90
Wyocena loamy fine sand, 12 to 20 percent slopes_ - _ o leme e e oo 1.5 80
Yahara fine sandy loam, 0 to 3 percent slopes._ - 80 60 3.0 130

1t A U.D. stands for animal-unit-day, or the amount of forage consumed in 1 day by 1 animal unit. An animal unit is equivalent to a
1,000-pound beef cow and calf, a 1,000-pound dairy cow that produces 25 pounds of 4-percent milk from pasture, 2 yearling cattle, or 5

mature sheep.

2 These soils are capable of producing adequate amounts of forage plants, but where they are used for pasture they are severely damaged

by trampling of livestock.
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rating of sewere indicates that a loss of more than 50
percent of the seedlings is expected, ov that trees do not
regenerate naturally.

Plant competition refers to competition from unde-
sirable trees and shrubs that invade the site and hinder
the establishment and growth of desirable trees after
the woodland has been disturbed by cutting. Competi-
tion is sléght if undesirable species are no special prob-
lem. It is moderate if the invaders delay but do not pre-
vent the natural regeneration of desirable plants and if
simple methods prevent undesirable trees from invading.
Competition is severe if trees cannot regenerate natural-
ly. If seedlings are planted, undesirable plants must be
controlled by carefully preparing the site and using in-
tensive woodland management.

Equipment limitation refers to the limitation on the
use of ordinary equipment caused by unfavorable soil
characteristics and topography. Some of the unfavorable
characteristics that limit the use of equipment are poor
drainage, stones, rocks, and steep slopes. The limitation is
slight 1f there are no special problems in use of equip-
ment. It is moderate if not all types of equipment can be
used at all times, if the periods when wetness or a high
water table restricts the use of equipment are not longer
than 8 months, or if use of equipment damages the roots
of trees to some extent. It is sewere if many types of
equipment cannot be used, if periods when wetness or a
high water table restricts the use of equipment are longer
than 3 months, or if the use of equipment seriously dam-
ages the roots of trees and the structure and stability
of the soil.

Windthrow hazard is related to soil characteristics that
affect the development of the tree roots and the firmness
with which the roots anchor the tree in the soil. The
hazard is sléght if the roots hold the trees firmly against
a normal wind. It i1s moderate if the trees are not sub-
ject to windthrow except when the soil is excessively
wet, or the wind velocity very high. It is severe if root
development is not deep enough to give adequate sta-
bility and individual trees are likely to be blown over
if they ave released on all sides.

Erosion hazard refers to the risk of erosion on well-
managed woodland that is not protected by special
practices. It is slight where a small loss of soil is ex-
pected. Generally, erosion is slight if slopes range from
0 to 2 percent and runoff is slow or very slow. The
erosion hazard is moderate where there is a moderate
loss of soil, runoff is not controlled, and the vegetative
cover is adequate for protection. It is severe where steep
slopes, rapid runoff, slow infiltration and permeability,
and past erosion make the soil susceptible to severe
crosion.

In the following pages each of the woodland groups
in Marquette County is described. The groups are num-
bered according to a statewide system. Groups 2 and 6
of this system are not represented in this county. The
names of the soil series represented are mentioned in
the deseription of each group, but this does not mean
that all of the soils of a given series are in that group.
The woodland group of each soil mapped in the county
is given in the “Guide to Mapping Units.”

WOODLAND GROUP 1

This group consists of moderately deep or deep,
moderately well drained or well drained soils. The sur-
face Jayer is medium textured in the Briggsville, Fox,
Sisson, and Ankeny soils and moderately coarse tex-
tured in the Delton, Fox, Lapeer, Pardeeville, and
Seward soils. The foregoing soils make up this wood-
land group.

The native vegetation is mixed hardwoods. Northern
red oak is the most important and most commonly oc-
curring species. Sugar maple and basswood in lesser
amounts and aspen that appears on burned areas and
openings are also important species.

Potential for tree growth is good by Wisconsin stand-
ards. The measured site index for ved oak is 55 to 65
(5). Because these soils are highly desirable for field
crops, extensive wooded areas are few.,

Plant competition from weeds, grass, and brush and
seedling mortality are severe hazards. The moderately
coarse textured soils tend to dry out at the surface and
this leads to mortality of newly planted trees if dry
weather follows planting.

If weather is normal, trafficability of these soils is
good and there is slight limitation to use of equipment.
The hazard of windthrow is slight because depth of
root zones is adequate. Soil erosion is generally a moder-
ate hazard on steep slopes, but it is severe where the soil
is bare, as in a new plantation.

Species preferred for reforestation are white pine, red
pine, and white spruce. White pine, white spruce, and
northern white-cedar are well suited to use in windbreak
plantings.

WOODLAND GROUP 3

This group consists of moderately deep or deep,
moderately coarse textured, well drained and moderately
well drained soils. These soils are of the Boyer, Delton,
Gotham, Mecan, Metea, Moundville, Oshtemo, and Wyo-
cena series.

The native vegetation is mixed oak; red, white, and
jack pines; aspen; and paper birch.

The potential for tree growth is generally high for
pines and low for oaks, the most important species
economically. Site index has been measured at 70 to 75
for red pine and about 45 for oaks.

Droughtiness is a moderate to severe hazard to seed-
ling establishment, especially on south- and west-facing
slopes. Soil blowing is a hazard in unprotected areas.

Red, white, and jack pines are well suited to re-
forestation or to windbreak plantings on soils of this
group.

WOODLAND GROUP 4

This group consists of excessively well drained and
moderately well drained, coarse-textured soils. These
soils are of the Boyer, Gotham, Metea, Moundville,
Oshtemo, Plainfield, and Wyocena series and Steep sandy
land (fig. 11). The native woodland vegetation is jack
pine, northern pin oak, and black oak.

Pines generally grow faster on these soils than the
oaks. Measured site indices are approximately 67 to 80
for red pine, 65 to 80 for white pine, 50 to 66 for jack
pine, and 89 to 64 for upland oak, black and .northern
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Figure 11.—Scrub oak on a landscape in woodland group 4. Soils are of the Plainfield and Gotham series.

pin oalk in this instance. These fairly wide ranges prob-
ably reflect measurements taken on deteriorated soil sites.

Seedling mortality is severe because the available water
capacity of these soils is poor. The erosion hazard is
severe 1T these soils are left unprotected. Red pine, white
pine, and jack pine are suitable species for reforesta-
tion or windbreak plantings.

WOODLAND GROUP 5

This group consists of shallow, well-drained, moder-
ately coarse textured Casco soils. The native trees on these
soils are mostly upland oak, black oak,.and northern pin
oak. A few aspen, eastern redcedar, and white pine
mingle with the oaks.

Soil productivity is fairly low for tree growth. The
site index for white pine is 48 to 49 and for upland oak
is 39 to 50.

The shallow soils of this group tend to be fairly
droughty and to have a severe seedling mortality. Equip-
ment use is limited by steep slopes and irregular topog-
raphy that are common for many Casco soils.

Windthrow is only moderate despite the shallow root
zones of these soils because the native species have tap
roots and resist windthrow. The erosion hazard is severe
on steeper slopes.

White pine is suited to plantings on the cooler sites,
on north- and east-facing slopes, and in protected aveas.
Red pine plantings are not advisable, because the level
of calcium is high in the underlying stratum, except
where quick cover is desired and there is little regard
for later vigorous growth. Eastern redcedar is the only
tree suited to planting on south- and west-facing steep
slopes and in areas of very thin soil.

WOODLAND GROUP 7

This group consists of soils of uplands. These soils
are somewhat poorly drained to very poorly drained.
They are medium-textured or moderately fine textured
soils of the Colwood, Keowns, Mundelein, Poygan, and
Mosel series. The native trees growing on these soils are
predominantly soft maple, elm, ash, willow, and northern
white-cedar.

Measured site indices are 79 for soft maple, 63 to 69
for white ash, 40 for northern white-cedar, and 60 to 70
for American elm. Generally the somewhat poorly
drained Mundelein and Mosel soils have more tree
growth than the other soils, which are wetter.

Plant competition from weeds and brush is severe,
and threat of drownout is a severe hazard to seedling
establishment and survival. Wetness is a severe limita-
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tion to use of equipment, especially during spring. Wind-
throw is a severe hazard because of the limited depth of
root zones. Butt rot and other fungus infections ave severe
hazards, especially on the wetter soils.

Suitable tree species for reforestation are white spruce,
northern white-cedar, and soft maple. On the drier sites
white pine grows well. The poorly drained soils are not
suited to tree plantings, unless the soils have been arti-
ficially drained.

WOODLAND GROUP 8

This group consists of moderately coarse textured or
coarse-textured, somewhat poorly drained or poorly
drained Tedrow and Granby soils. Native tree species
are elm, soft maple, ash, some northern white-cedar, and
some aspel.

Site index is 66 to 75 for aspen; 49 to 55 for red pine;
and 50 for jack pine.

Severe hazards to seedling establishment are plant
competition and danger of drownout. Windthrow hazard
is moderate to severe, and the use of equipment is moder-
ately limited.

White pine and northern white-cedar are suitable spe-
cies for planting. White ash and soft maple are generally
favored in management of natural stands.

WOODLAND GROUP 9

This group consists of Alluvial land and Alluvial land,
wet. These land types are made up of somewhat poorly
drained to very poorly drained alluvial soils.

Native tree species are elm, ash, soft maple, willow,
and other wetland -hardwoods. Site quality as reflected
by tree growth ranges from poor to good, depending
on wetness. No site index measurements have been made
on these soils.

Plant competition and seedling mortality from drown
out are severe. Because trafficability is poor during wet
periods. limitations to use of equipment are severe. Butt
rot and other diseases associated with wet sites are a
moderate to severe hazard.

Cottonwood, northern white-cedar, and soft maple are
suitable for reforestation. In some places willows are
planted along streams to stabilize banks and are well
suited to this use.

WOODLAND GROUP 10

This group consists of peat and mucky peats. These
soils are of the Advian, Adrian, stratified subsoil variant,
Houghton, Houghton, acid variant, Palms, and Rollin
series. .

The native vegetation ranges from tree species, such
as tamarack, ash, elm, maple, willow, and northern
white-cedar, to brushy species, such as tag elder and the
marsh grasses and sedges. Tamarack is probably the
most important species for forestry purposes.

The measured site index for tamarack ranges from
47 to 53, for red maple is 65, and northern white-cedar
ranges from 29 to 41 (§). Site quality varies a great deal
with soil character, moisture content, and other factors.

Drownout, plant competition. and frost combine to
create a severe hazard to seedling establishment and
survival. The windthrow hazard is severe, and use of
equipment is severely limited. A severe hazard is
caused by root rot, butt rot, and other diseases associated
with wet soils.

Tree planting is difficult. It is practiced in only a few
places on these soils, except for windbreak plantings
around crop fields. Various willows and poplars are well
suited for these plantings.

WOODLAND GROUP 11

Only the land type, Marsh, is in this group. Native
vegetation is limited to marsh grasses and sedges, cat-
tails, and similar plants.

The soils are not suited to growing of trees.

WOODLAND GROUP 12

This group consists of medium-textured and moder-
ately coarse textured, somewhat poorly drained to well-
drained praivie soils that formed under grasses. These
soils are of the Boyer, dark surface variant, Lorenzo,
Montello, and Yahara series. The native vegetation on
these soils is prairie grasses and scattered oaks. Trees
are mainly bur oak, white oak, red oak, black oak, and
a few eastern redcedars.

Site index measurements have not been made on soils
of the gronp, because measurable trees do not grow 1n
forest stands.

The main hazard to tree establishment and survival is
plant competition. The erosion hazard on sloping soils is
moderate to severe.

A wide range of tree species is suited to windbreak
plantings on the soils of this group. All these soils ex-
cept those in the Yahara sevies are well drained and
provide good sites for white pine; white, Norway, and
Black Hills spruce; and northern white-cedar. The steep,
hot sites are suited to eastern redcedar. Trees that grow
well on wet soils, such as northern white-cedar, white
spruce, willows, and cottonwoods, grow well on the
Yahara soils. These soils are reforested in only a few
places, because they are highly valuable for crops.

Use of the Soils for Recreation

Many areas of Marquette County are snitable for rec-
reation sites. Among the soil properties that affect the
use of soils for.this purpose are texture, permeability,
steepness of slope, depth to bedrock, wetness, and the
hazards of erosion and flooding. On the basis of these
and related soil characteristics, soils that have similar
properties have been placed in groups and rated for
specified recreational purposes. The recreation group for
each soil mapped in the county is listed in the “Guide to
Mapping Units.” The ratings and soil limitations that
influence these ratings ave given in table 3. Although
esthetics and other features are important to planning,
they are not considered in these ratings. In general,
severely eroded soils have a more severe rating than the
soils listed in the table.

Ratings are slight, moderate, severe, or very severe.
A rating of slight means that the soil has no limitations
or has limitations for a given use that are easy to over-
come. A rating of moderate means that limitations can be
overcome by average management and careful design. A
rating of severe means that the soil has limitations for
a given use that arve difficult to overcome. A rating of
wery severe means that the soil has limitations that gen-
erally preclude its use for the specified purpose.
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Following are explanations of limitations of soils for
uses specified in table 3 and the rating of recreational
facilities. A

Playgrounds, athletic fields, and intensive play areas
are used for organized sports such as baseball, football,
tennis, and other games that subject the soil to heavy
foot traflic. The ideal soil for this purpose is nearly level,
well drained, and firm, and it provides good traction
when moist. An adequate cover of vegetation can be
produced and maintained.

Wetness or internal drainage is important because the
surface of some soils remains wet for long periods after
rains. Other soils drain quickly and can be used within
a short time after the rain stops falling. Flooding is
relatively unimportant if it lasts only a short time and
occurs during periods of nonuse. Permeability of the soil
affects the rate at which the surface dries after rains by
determining the amount of water that can enter the soil
and move into the lower part of the profile. It is difficult
to manipulate sloping ov steep soils to provide sufficient
area for playgrounds and athletic fields. The texture of
the surface layer affects trafficability if the soil is very
dry or very moist. It also affects the hazard of soil blow-
ing. Depth to bedrvock, stoniness, rockiness, and other

features affect the use of the soils for intensive play
areas.

Picnic areas have requirements similar to parks and
extensive play areas. In general, these uses are not as in-
tensive as for athletic fields and do not involve regularly
scheduled events. These areas therefore can be subject to
occasional flooding, can be more sloping, and can have a
relatively higher water table than is permissible for
athletic fields. Stones and rocks on the surface are not
important unless they are numerous or large.

Wetness or internal drainage is important. The poorly
drained and very poorly drained soils and in some places
the somewhat poorly drained soils are subject to ponding
and are too wet for use for several weeks during the
picnic season. Flooding is important during the season of
use. Arveas that have slopes up to 12 percent can be used
for picnic sites; but moderately steep, steep, and very
steep soils (slopes of more than 12 percent) are very
difficult to use for this purpose. Soil texture as related
to trafficability, blowing dust, and slipperiness when wet
Is important for picnic areas. In general, clay, sand, and
organic soils are least desirable. Sandy loam and loam
soils are most desirable.

Paths and trails are bridle paths, nature trails, and hik-

TaBLE 3.—Degree and kinds of limitations

Recreational group and soils

Playgrounds, athletic fields,
and intensive play areas

Picnic arcas

1. Very poorly drained organic soils of the
Adrian; Adrian, stratified subsoil
variant; Houghton; Houghton, acid
variant; Palms; and Rollin series;
and Marsh,

2. Well-drained, nearly level to very steep,
loamy soils of the Fox, Lapeer,
Lorenzo, and Pardeeville series.

3. Poorly drained, deep, nearly level soils of
the Colwood, Granby, Keowns, and
Poygan series; and Alluvial land, wet.

4. Somewhat poorly drained, deep, nearly
level to gently sloping soils of the
Mosel, Mundelein, Tedrow, and
Yahara series.

5. Excessively drained, well drained and
moderately well drained, shallow to
deep, nearly level to very steep, sandy
soils of the Ankeny, Boyer, Boyer,
dark surface variant, Casco, Delton,
Gotham, Mecan, Metea, Mound-
ville, Oshtemo, Plainfield, Seward,
Sisson, and Wyocena series; Alluvial
land; and Steep sandy land.

6. Well drained and moderately well
drained, deep, nearly level to steep,
loamy soils of the Briggsville and
Montello series.

Very severe: high water table; low traf-
ficability; sod easily damaged; susceptible
to soil blowing.

Slight where slope is 0 to 2 percent; mod-
erate where slope is 2 to 6 percent; severe
where slope is 6 to 12 percent; very severe
where slope is 12 to 30 percent: erodi-
ble on slopes; compacts easily when wet;
extensive leveling may expose the sand
and gravel or sandy loam substratum.

Severe: high water table; low trafficability
when wet; sod easily damaged; periodic
flooding along streams and rivers; com-
pacts casily when wet.

Moderate: seasonal high water table; com-
pacts ecasily when wet; extensive leveling
exposes sand and gravel substratum.

Moderate where slope is 0 to 6 percent;
severe where slope is 6 to 12 percent;
very severe where slope is more than 12
percent: subject to soil blowing and
water erosion; extensive leveling exposes
the sandy substratum.

Moderate where slope is 0 to 6 percent;
severe where slope is more than 6 per-
cent: subject to erosion; moderately
slow and slow permeability contributes
to temporary ponding.

Very severe: high water table; low traf-
ficability when wet; sod easily damaged;
susceptible to soil blowing.

Slight where slope is 0 to 6 percent; mod-
erate where slope is 6 to 12 percent;
severe where slope is more than 12 per-

cent: unprotected arcas are susceptible
to erosion.
Severe: high water table; low trafficability

when wet; sod easily damaged; periodic
flooding along streams and rivers; com-
pacts easily when wet.

Moderate:  seasonal high water ﬁable; com-
pacts easily when wet.

Moderate: low available water capacity;
subject to soil blowing and water erosion.

Slight where slope is 0 to 6 percent; mod-
erate where slope is 6 to 12 percent;
severe where slope is more than 12 per-
cent: subject to erosion.
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ing trails that are used as they occur in nature with little
or no movement of soil. The paths and trails should be
relatively dry during the season, should be relatively
free of dust, and should have good trafficability. Slope
is important for its effect on soil erodibility and the
gradient of the paths. Stones and rocks in small num-
bers are not a serious problem.

A shallow water table and ponding limit the use of
poorly drained soils for paths and trails to the drier
periods. Flooding during the season of use is very detri-
mental. The sandy loams and loams generally have good
trafficability and are relatively free of dust. Silty soils
are slippery when wet and dusty when dry. Clayey soils
remain wet for long periods after rains. Organic soils
are not suitable for paths and trails.

Qolf course fairways are on undisturbed soils. Most
greens are constructed from fill materials. In general,
the soils for fairways should be relatively dry during
the season of use, should have good trafficability, and
should be capable of supporting a thick turf without
special management. Wetness is important because poor-
ly and very poorly drained soils are generally subject
to ponding and are wet for long periods after rains. T're-
quent flooding during the period of use is very unfavor-

of soils used for recreational facilities
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able, but occasional flooding during this period can be
tolerated.

The principal features that determine soil limitations
are depth to water table, flood hazard, trafficability,
available water capacity, permeability, ervosion hazard,
and stoniness or rockiness.

Camp areas refers to areas suitable as sites for tents
and small camp trailers and the activities that generally
center around them. The area of use should be relatively
dry and have a relatively low slope gradient, good traflic-
ability, and very few stones and rocks.

Ponding of water on the soil surface has a very unfay-
orable effect on use of soils for camp areas. Poorly
drained and very poorly drained soils are generally sub-
ject to frequent ponding. Flooding during any part of
the use season is very deterimental. Soil permeability
affects use of soils for campsites by limiting the move-
ment of water from the surface into and through the
soil. Nearly level soils are the most desirable for camp-
sites. A slope of more than 12 percent is a severe limi-
tation. Trafficability and dust arve determined mainly by
texture of the surface soil. Sandy loam and loam soils
are the most favorable. Excessive rockiness and stoni-
ness are not desirable.

Paths and trails

Golf course fairways

Camp areas

Very severe: high water table; low traf-

ficability; difficult to maintain. Marsh:

periodic flooding; difficult to maintain.

Severe limitations except very severe for
high water table; turf easily
damaged; low trafficability.

Very severe: sites remain wet and soft;
poor trafficability.

Slight - o oo Slight where slope is 0 to 6 percent; mod- Moderate where slope is 0 to 6 percent;
erate where slope is 12 to 20 percent; very severe where slope is 6 to 12 percent; very
severe where slope is 20 to 30 percent: severe where slope is more than 12 percent:
unprotected areas are susceptible to surface remains wet and soft after rains;
erosion. compacts easily.

Severe: high water table; wet for long | Severe: high water table; low trafficability; | Severe: sites are webt and soft for long

periods; muddy and slippery when wet; turf easily damaged when wet. periods; poor trafficability when wet;

compacts easily; periodic flooding.

Moderate: seasonal high water table;
trails and paths are wet and slippery
after rainfall and during periods when
water table is high.

Moderate: subject to soil blowing and
water crosion; poor stability on slopes;
difficult to maintain.

Moderate where slope is 0 to 12 percent;
severe where slope is more than 12 per-
cent: muddy and slippery when wet;
subjeet to erosion.

Moderate: seasonal high water table;
turf easily damaged when wet; wet for
short periods; muddy and slippery when
wet; slopes erodible.

Severe: subject to soil blowing and water
erosion; low available water capacity;
difficult to maintain good turf.

Moderate where slope is 0 to 12 percent;
severe where slope is more than 12 per-
cent: erodible on slopes; slippery for
short periods after rain.

Moderate: sites remain wet and soft for
long periods; compacts casily.

Moderate: subject to soil blowing and
water erosion; low available water capac-
ity; difficult to maintain vegetative
cover.

Moderate where slope is 0 to 6 percent;
severe where slope is 6 to 12 percent;
very severe where slope is more than 12
percent: surface remains wet and soft
for short periods after rain.
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Use of the Seoils for Wildlife

The wildlife population of any area depends upon the
availability of food, cover, and water in a suitable com-
bination. Many kinds of wildlife are common in Mar-
quette County, and their numbers can be significantly in-
creased by proper management of the soils. Table 4 gives
the kinds of habitat needed by the principal kinds of
wildlife in the county and also rates the importance of
the habitat elements to specified kinds of habitat.

The soils of Wisconsin have been placed into eight
wildlife groups, and seven of these groups occur in Mar-
quette County. Groups 5 and 6 are considered to be par-
ticularly important for wildlife, because they include
the valuable wetlands upon which so many species de-
pend. An estimated 10,000 acres in group 5 and 42,000

SOIL SURVEY

acres in group 6 are not used for crops or pasture, and
these 52,000 acres make up the wetlands of Marquette
County. Group 3 soils are dominant throughout the
county. They are well suited to produce the vegetative
part of wildlife habitat, but they lack the necessary
water. Table 5 groups the soils of the county and rates
suitability for wildlife of specified habitat elements.

In evaluating the soils for wildlife, no consideration
was given to the size, shape, or location of soil bodies,
nor to the pattern they form with other soils on the
landscape. These factors must be considered if a par-
ticular site consisting of two or more kinds of soil is being
evaluated. Because of their mobility, wildlife species make
use of suitable habitat on a variety of soils within the
home range of each given species.

TasrLe 4.—Importance of habitat

Wildlife species

Grain and seed crops

Grass and legumes

Migratory waterfowl:
Dueks_ ..

(GeeSe . oo
Upland game birds:

Hungarian partridge.--_.___.

Pheasant_ - - .. _.____

Ruffed grouse .- ______.
Woodeoek - - o oeoo oL

Small game:

Rabbits, cottontail .____.__.__ Important harvested, very
harvested.

Raccoon oo Important harvested, very
harvested.

Squirrels, fox and gray__ ... _. Important harvested, very

harvested.

Large game:

L - - e
vested.
Furbearers:
Beaver_ . __.___.____ Not applicable_ .. ..
Fox,red ' ___.__._ Some value harvested, important unharvested. .
Mink 'L .l . Not applicable_ - __ . __.___
Muskrat oo ____ Unimportant_ - . _ . ___ ... ____.

Important. .. _________

Very important_ . ___.______

Very important. o - oo __

Very important._ ... ___

Unimportant_. . - o .. __.___
Not applicable_ ... ___________

Important harvested, very important unhar-

Unimportant harvested, important unharvested._

Very important harvested, unimportant un-
harvested.

Important harvested, important
harvested.

Not applicable harvested, critical unharvested. -

very un-

Unimportant harvested, some value unharvested_
Unimportant harvested, important unharvested _

important un- | Important harvested, critical unharvested_____

important un- | Not applicable harvested, unimportant un-
harvested.

important un- | Not applicable harvested, unimportant un-

harvested.

Important._ oo _____

Not applicable o _______

Some value harvested, important unharvested.

Not applicable .. . . ________

Not applicable. .. _._.__

Carnivorous species are not strictly dependent on elements listed.
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For interpretative purposes, the habitat is divided
into elements as follows:

Grain and seed crops are seed-producing annuals that
are used for food and cover by wildlife. Among these
are corn, oats, sorghum, wheat, barley, rye, and soy-
beans. Ratings for wet soils are given for both drained
and undrained areas. Rating criteria applicable only to
wildlife are used. Total crop yield is of little significance.
Important limitations that affect the ratings are soil wet-
ness, flooding hazard, slope, erosion hazard, low fertility,
and droughtiness. Generally, nearly level soils that have
a good water content and moderate to high fertility are
well suited.

Grass and legumes are those used by wildlife for food
and cover. Among the grasses are bluegrass, bromegrass,
timothy, and fescue. Some of the legumes are alfalfa,

elements for wildlife species

birdsfoot trefoil, red clover, sweetclover, and vetch. Rat-
ings are given for both drained and undrained soils.
Total yield is of little significance. Limitations that affect
the rating are wetness, flood hazard, droughtiness, un-
suitability for a wide variety of species, and relief.

Wild herbaceous upland plants are native or intro-
duced grasses, legumes, and forbs that provide food and
cover for upland wildlife. Some of the important plants
in this group are bluegrass, prairie grasses, roundhead
lespedeza, beggarticks, aster, and goldenrod. The best
soils ave those suitable for establishment and vigorous
growth of a wide variety of species. The principal eri-
teria for rating soils in this habitat element are natural
drainage, droughtiness, flood hazard, suitability for a
wide variety of species, fertility, and relief.

Woody plants
Wild herbaceous

Wetland food and Shallow and deep

upland plants
Hardwood trees
and shrubs

Coniferous trees

cover plants water developments

Important-.__ . _.__.._. Unimportant_ . __.___._.

Not applicable..__... .. Not applicable. ___.__..._

hardwood trees
critical.

Very important________ Very important_ ________

Not applicable.________ Shrubs very important,

hardwood trees

hardwood trees
unimportant.

Not applicable.__._____ Unimportant_.____.__.__

Not applicable

Not applicable

Very important._ - ___._ Unimportant. . - ___.._.. Not applicable
Critical . oo ______. Very important_________ Unimportant
Some value. - __.____ Critieal - _ _ .. _____.____ Important___
Important_ .. ____.____ Very important____.____ Some value.__
Critical ... ______. Shrubs critical, hard- Unimportant
wood trees important.
Unimportant__.__.____ Shrubs some value, Not applicable
hardwood trees very
important.
Unimportant ... _____.__ Shrubs some value, Unimportant

Very important_ - .. ..___

Not applicable

critical.

Important. - - _._______ Shrubs important, Unimportant
hardwood trees some
value,

Not applicable...._.___ Shrubs some value, Unimportant

Not applicable

Shallow developments
critical, deep develop-
ments very important.

Shallow developments

Critical - _ - ...

Some value_ . _._____

important.
__________ Unimportant_ .. ----._._| Not applicable.
Critical - - oo Shallow developments

important.
Not applicable.

Not applicable_ ... ____ i
Not applicable.

Important_ . oo ___

Some value. ..o ..oo_.__ Shallow developments

important.
__________ Unimportant_ _ - - -..____| Shallow developments
critical.
___________ Not applicable. - --.._-__| Not applicable.
Important__ ... _._ Shallow developments

important,

Shallow developments

Very important_._ .. ____
important, deep

developments
critical.
___________ Important. . _._----~____| Shallow developments
important.
___________ Important_._______._.__| Critical.
__________ Very important.__....__.| Critical.
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TaBrLe 5.—Suitability of
[See the “Guide to Mapping Units’’ for a complete

Wildlife group

Grain and seed crops

Grass and legumes

Wildlife group 1. Boyer, Delton, Fox, Gotham,
Lapeer, Mecan, Metea, Oshtemo, Pardeeville,
Seward, Sisson, and Wyocena soils that are well
drained and moderately well drained, loamy
throughout, and not subject to flooding.

Wildlife group 2. Briggsville and Montello soils that
are well drained and moderately well drained and
have clayey subsoil.

Wildlife group 3. Boyer, Casco, Gotham, Mecan,
Metea, Moundville, Oshtemo, Plainfield, and
Wyocena soils and Steep sandy land that are well
drained and excessively drained or that have a
shallow rooting zone.

Wildlife group 4. Ankeny, Boyer, dark surface variant,
and Lorenzo soils that are well drained to moder-
‘ately well drained, have a thick, dark surface layer,
and are loamy throughout.

Wildlife group 5a. Mosel, Mundelein, Tedrow, and
Yahara soils that are somewhat poorly drained.

Wildlife group 5b. Colwood, Granby, Keowns, and
Poygan soils, Alluvial land, wet, and Marsh that
are poorly drained.

Wildlife group 6. Adrian; Adrian, stratified subsoil
variant; Houghton; Houghton, darksurface variant;
Palms; and Rollin organic soils.

Wildlife group 7. Alluvial land that is subject to
flooding.

Good where slope is 0 to 6 percent,
fair where slope is 6 to 12 percent,
very poor where slope is more than
20 percent.

Good where slope is 0 to 6 percent,
fair where slope is 6 to 12 percent,
very poor where slope is more than
12 percent.

Fair where slope is 0 to 6 percent,
poor on steeper soils: slightly
droughty; hazard of water erosion.

Poor where slopes are 0 to 6 percent,
very poor on steeper soils:  drough-
ty; hazard of soil blowing.

Good where drained, fair where not
drained: seasonally wet.

Good where drained, very poor where
not drained.

Fair where drained, very poor where
not drained: wet.

Good: water erosion hazard; flooding
hazard.

Good where slope is 0 to 6 percent,
fair where slope is 6 to 12 percent,
very poor where slope is more than
20 percent,.

Good where slope is 0 to 12 percent,
fair where slope is 12 to 20 percent,
very poor where slope is more than
20 percent.

Good where slopes are 0 to 12 percent,
fair where slopes are 12 to 20 percent,

poor on steeper soils: slightly
droughty.

Fair: droughty; some species not
suited.

Good where drained, fair where not
drained: some species not suited.

Fair where drained, poor where not
drained: wet; few species suited.

Fair where drained, very poor where
not drained: wet; few species suited.
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habitat elements for wildlife groups

listing of the mapping units in each wildlife group]
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‘Wild herbaceous

Woody plants

Wetland food and

Shallow and deep water

Good where slope is
0 to 20 percent,
fair where slope is
more than 20 per-
cent.

Good where slopes
are 0 to 20 percent,
fair on steeper
slopes.

Fair: droughty; some
species not suited.

Fair: seasonally wet;
some species not
suited.

Poor: wet; few
species suited; grass
competition.

Very poor: wet; few
species suited.

20 percent, fair where
slope is more than 20
percent.

Good where slope is 0 to
20 percent, fair where
slope is more than 20
percent.

Good where slopes are 0
to 20 percent, fair on
steeper slopes.

Fair: droughty; some
species not suited.

Fair: seasonally wet;
some species not
suited; grass compe-
tition.

Poor: wet; few species
suited; grass
competition.

Poor: wet, few species

not suited.

Fair: flooding hazard.__

20 percent, fair where
slope is more than 20
percent.

Good where slope is 0 to
20 percent, fair where
slope is more than 20
percent.

Good where slopes are 0
to 20 percent, fair on
steeper slopes.

Fair: droughty; some
species not suited.

Fair: seasonally wet;
some species not
suited; grass compe-
tition.

Poor: wet; few species
suited; grass
competition.

Fair: wet; some species
not suited.

Fair: flooding hazard;
some species not
suited.

2 percent, very poor
where slope is more
than 2 percent: few
species suited.

Poor where slope is 0 to
2 percent, very poor
where slope is more
than 2 percent: few
species suited.

‘§Poor on slopes of 0 to 2

percent, very poor on
steeper soils:  few
species suited.

Very poor: droughty_._.

Fair where slopes are 0
to 2 percent, poor
where slopes are
steeper; some species
not suited.

Good: web. .. ________

Good where slopes are
0 to 2 percent, fair on
steeper slopes: wet.

Poor: few species suited_

upland plants cover plants developments
Hardwood trees and Coniferous trees
shrubs
Goodomo - Good where slope is 0 to | Good where slope is 0 to | Poor where slope is 0 to Poor: soils have slopes

up to 30 percent;
substratum mostly
moderately to rapidly
permeable.

Poor: soils have slopes
up to 20 percent;
substratum mostly
moderately to slowly
permeable.

Very poor: moderately
permeable subsoil;
shallow to very porous
substratum.

Very poor: loose, sandy
soils; rapid permea-
bility.

Good: seasonally wet;
slowly permeable
substratum for about
half the soils in group;
other soils are up to
rapidly permeable.

Good: wet; slow or
very slowly permeable
substratum for about
45 percent of the soils,
others are up to
rapidly permeable.

Good: wet; organic
deposits to depth of
50 inches or more.

Poor: variable permea-
bility ; looding hazard.
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Woody plants are shrubs, hardwood trees, and coni-
ferous trees. Shrubs are low-growing woody plants that
furnish fruit, sceds, browse. and cover for wildlife.
Conifers less than 8 feet tall are in this group. Ex-
amples of shrubs are viburnum, dogwood, and hazelnut.
Hardwood trees furnish mast, fruit, seeds, dense cover,
and browse for wildlife. Examples of hardwood trecs
are oak, maple, cherry, and nut trees. Coniferous shrubs
and small coniferous trees have about the same value as
hardwood shrubs and are included in this column. Soils
that are suitable show vigorous growth and dependable
production from a wide variety of species. Generally
some retardation of growth to delay canopy closure 1s
desirable. Limitations that affect soil ratings are wetness,
flood hazard, droughtiness, grass competition, nnsuit-
ability for a wide variety of species, and relief.

Coniferous trees more than 8 feet tall furnish seeds,
fruit, browse, and cover for wildlife. Some of these trees
are pines, firs, spruce, tamarack, and cedar, Soils that
are suitable for a varviety of species and provide for
good growth are desirable. Some retardation of growth
to delay canopy closure is desirable in most places. Cri-
teria for ratings in this column are soil wetness, flood
hazard, droughtiness, grass competition, suitability for
a wide variety of species, and relief.

Wetland plants for food and cover include forbs,
grasses, sedges, aquatic plants, and woody plants that
grow well in wet areas. They furnish fruit, seeds,
browse, and cover for wildlife that live in wet arcas
and on or near open water. Examples are smartweed,
canarygrass, sedges, and sagittaria. These plants grow
well 1n (1) seasonally flooded basins and nearly Tevel
areas that are covered with water or saturated with
water during seasonal wet periods but are usually rela-
tively dry during much of the growing season; (2)
fresh meadows that are usually not covered with water
during the growing season but arve saturated within a
few inches of the soil surface; and (3) shrub-swamp
areas in which the soil is usually saturated during the
growing season and is often covered with as much as
6 inches of water. Soils that are best suited for the
growth of a wide variety of climatically adapted spe-
cies, particularly food-producing plants, are the most
desirable for this use. Criteria used for the ratings in
this column are wetness, droughtiness, reaction (pIT),
suitability of a wide variety of species, and relief.

Shallow water areas ave less than 5 feet deep. They
are natural and dugout areas or water areas formed by
a combination of dugouts and low embankments. Com-
mon plants are cattails, bulrushes, sedges, and reeds.
These are shallow marshes in which the soil is saturated
or covered with as much as 6 inches of water during the
growing season, and deep marshes that are covered with
6 inches to about 3 feet of water during the growing
season.

Deep water aveas are more than 5 feet deep. They con-
sist of natural water areas, dugouts, or water arcas
formed by a combination of dugouts and embankments.
Common plants are coontail, water lilies. milfoil, and
water weed. The deep water areas consist of ponds,
lakes, and open freshwater areas that include shallow
ponds and reservoirs or wet areas where water is less
than 10 feet deep. Suitable soils are those that have a

natural high water table, or have slow permeability, or
are nearly level. Many soils that have high water tables
but rapid to moderate permeability are well suited to
dug-out ponds and level ditching. Low dikes and levees
are better suited to less permeable soils. It is especially
important that onsite investigations are made in assess-
ing the potential of each proposed pond or shallow
water development. The quality and quantity of water
may vary considerably between sites.

Engineering Uses of the Soils®

This section is useful to those who need information
about soils used as structural material or as foundation
on which structures are built. Among those who can
benefit from this section are planning commissions,
town and city managers, land developers, engineers, con-
tractors, and farmers.

Among properties of soils highly important in engi-
neering arve permeability, strength, compaction charac-
teristics, soil drainage condition, shrink-swell potential,
grain size, plasticity, and soil reaction. Also important
are depth to the water table, depth to bedvock, and soil
slope. These properties, in various degrees and com-
binations, affect construction and maintenance of roads,
airports, pipelines, foundations for small buildings, ir-
rvigation systems, ponds and small dams, and systems for
disposal of sewage and refuse.

Information in this section can be helpful to those
who—

1. Select potential residential, industrial, commer-
cial, and recreational areas.

2. Evaluate alternate rvoutes for roads, highways,
pipelines, and nnderground cables,

3. Seek sources of gravel, sand, or clay.

4. Plan farm drainage systems, irrigation systems,
ponds, terraces, and other structures for con-
trolling water and conserving soil.

5. Correlate performance of structures already built
with properties of the kinds of soil on which they
are built, for the purpose of predicting perform-
ance of structures on the same or similar kinds
of soil in other locations.

6. Predict the traflicability of soils for cross-
country movement of vehicles and construction
equipment,

7. Develop preliminary estimates pertinent to con-
struction in a particular area.

Most of the information in this section is in tables 6,
7, 8 and 9. These tables show, respectively, results of
engineering laboratory tests on soil samples; several
estimated soil properties significant to engineering; in-
terpretations for various enginecering uses; and inter-
pretations for various farm uses.

This information, along with the soil map and other
parts of this publication, can be used to make inter-
pretations in addition to those given in the tables, and
it also can be used to make other useful maps.

* RomerT W. BINTZLER, Assistant State Conservation Engineer,
Soil Conservation Service, helped prepare this section.
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This information, however, does not eliminate the
need for further investigations at sites selected for engi-
neering works, especially works that involve heavy loads
or that require excavations to depths.greater than those
shown in the tables, generally depths greater than 6 feet.
Also, inspection of sites, especially the small ones, is
needed because many delineated areas of a given soil
mapping unit may contain small areas of other kinds of
soil that have strongly contrasting properties and dif-
ferent suitabilities or limitations for soil engineering.

Some of the terms used in this soil survey have special
meaning to soil scientists that is not known to all engi-
neers. The Glossary defines many of these terms com-
monly used in soil science.

Engineering classification systems

The United States Department of Agriculture system
of classifying soil texture is used by agricultural sci-
entists. In this system, the textural class of a soil is based
on the properties of sand, silt, and clay in the soil (3).
In some ways this system of classifying soils is com-
parable to the systems engineers use in classifying soils.
The systems used by engineers are explained briefly in
the paragraphs that follow.

Most highway engineers classify soil material in ac-
cordance with the AASHO system approved by the
American Association of State Highway Officials (7).

In this system soil materials are classified in seven prin-
cipal groups based on the gradation, liquid limit, and
plasticity index. The groups are designated as A-1
through A-7. The best soils for subgrades, gravelly soils
of high bearving capacity, ave classified as A-1; the next
best, A-2; and so on to the poorest, A-7, which are clay
soils having low strengths when wet. Within each group,
the relative engineering value of the soil material is in-
dicated by a group index number. Group index numbers
range from 0 for the best materials to 20 for the poorest.
The group index number is shown in parentheses after
the s0il group symbol in table 6.

In the United States soils are identified on the basis
of particle size, plasticity, and liquid limit. They are
grouped according to their performance as material for
engineering construction (7). The soil materials are
identified as coarse grained, 8 classes; fine grained, 6
classes; and highly organic. The last column of table 6

- gives the classification of the tested soils according to
the Unified System.

Engineering test data

To help evaluate the soils for engineering purposes,
soil samples from major horizons of representative pro-
files were tested. Table 6 contains the engineering test
data for several of the more extensive soils in Marquette
County.

The engineering classifications are based on data ob-
tained by mechanical analyses and by tests to determine
liquid limits and plastic limits. The mechanical analyses
were made by combined sieve and hydrometer methods.
Percentages of silt and clay determined by the hydro-
meter method should not be used in naming textural
classes for soil classification. The information, however,
is useful in determining engineering properties of the
soils.

The tests to show liquid limit and plastic limit meas-
ure the effect of water on the consistence of the soil ma-
terial. As the moisture content of a clayey soil increases
from a very dry state, the material changes from a
semiselid to a plastic state. As the moisture content is
further increased, the material changes from a plastic
to a liquid state. The plastic limit is the moisture con-
tent at which the soil material passes from a semisolid
to a plastic state. The liquid limit is the moisture con-
tent at which the material passes from a plastic to a
liquid state. The plasticity index is the numerical differ-
ence between the liquid limit and the plastic limit. It in-
dicates the range of moisture content within which a soil
material is in a plastic condition.

Table 6 also gives optimum moisture and maximum
dry density values for most of the tested soils. If soil
material is compacted at successively higher moisture
content, assuming that the compactive effort remains
constant, the density of the compacted material will in-
crease until the optéimum moisture content is reached.
After that, the density decreases with increase in mois-
ture content. The highest dry density obtained in the
compaction test is termed mamimum dry density. Mois-
ture-density data are important in earthwork, for, as a
general rule, highest stability is obtained if the soil is
compacted to maximum dry density when at optimum
moisture content.

Soil properties significant in engineering

Classification of the soils and their measured and esti-
mated physical and chemical properties are given in
table 7. T'he information is based on test data in table 6
and tests on similar soils in other counties. Where no
tests were available, estimates were made by comparison
with similar soils that have been tested and by making
observations and determinations in the field.

The estimates in table 7 are for soils as they occur in
their natural state and not for disturbed areas that have
been altered by cut and fill operations. The soil names arve
listed alphabetically. Other information about the prop-
erties of the soils can be obtained by referring to the
section “Descriptions of the Soils.” Depth to bedrock is
not given because, for the soils of this county, bedrock
is generally well beyond depths to which the soils were
investigated.

Under “Classification,” the respective USDA, Unified,
and AASHO classifications are given. The estimated per-
centages of material passing through the various sieves
for each of the major soil horizons have been rounded
off to the nearest 5 percent. The range of values is gen-
erally £5 percent of the values given.

In the column showing permeability, the rate at which
water moves through a saturated soil horizon is esti-
mated. The ratings are given in inches per hour. Texture,
structure, and consistence of the soil are the principal
factors that affect soil permeability. The permeability
rate of a soil is generally determined by the least perme-
able layer in the soil.

The estimated available water capacity in inches per
inch of soil is given for the major soil horizons. Avail-
able water capacity refers to the amount of water that
can be stored in the soil for plant use.
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[Test performed by State Highway Commission of Wisconsin under a cooperative agreement with the U.S. Dept. of Commerce, Bureau of
moisture-density and liquid limit eolumns

Moisture-density data !
. . Depth
Soil name and location Soil material from | Maximum
surface dry Optimum
density moisture
Inches Pound per Percent
cubic foot
Boyer fine sandy loam: )
SWYUNEY sec. 9, T. 17 N., R. 9 E. (B horizon more | Loam over sandy outwash and some B=11 % ...
gravelly than modal). gravel. 3660 | ______ | ______
NWWSWY sec. 35, T. 16 N., R. 10 E. (B horizon slightly] Loam over sandy outwash and some 820 (o |eal.
heavier than modal). gravel, 28-60 . . e ._
SWHSW see. 16, T. 16 N, R. 10 E. (Modal) . ________ Loam over sandy outwash and some 9-16 129. 1 9.2
gravel. 32-60 106. 3 12. 6
Briggsville loam:
SWYNWY sec. 27, T. 15 N, R. 8 E. (Modal)_. - __.__.___ Less than 18 inches of loam over lacus-| 15-28 99. 7 20. 8
) trine silt. 44-60 105. 3 19.0
SEUNEY sec. 16, T. 16 N., R. 8 I. (More sandy than| Less than 18 inches of loam over lacus-| 1526 |_________ | ________
modal). trine silt. 36-60 |- |eceemeooo-
SEXSTEY sec. 28, T. 15 N, R. 8 E. (More sandy than| Less than 18 inches of loam over lacus- | 15-30 |_ oo |0 _____
modal). trine silt. 48-60 |- | _
Casco fine sandy loam:
NEYSWY sec. 3, T. 15 N, R. 10 5. (Modal) ... ___ Loams over outwash sand and gravel 8-16 112. 4 16. 1
18-60 136. 5 8.2
SW¥SW see. 27, T. 15 N, R. 10 E. (B horizon more | Loams over outwash sand and gravel. 6-16 |- |ee .
sandy than modal). 19-60 | e
SWISW4 sec. 3, T. 14 N, R. 10 E. (Liquid limit)______ Loams over outwash sand and gravel. 6-13 | |eeoooos
15-60 | ______ 100
Gotham loamy fine sand: )
SEUNEY, sec. 12, T. 16 N., R. 9 E. (B horizon more | Loamy sand over sandy outwash, 5-22 119. 9 9, 4
sandy than modal). 36-60 110. 2 12.3
NEYSWY see. 11, T. 14 N., R. 10 E. (B horizon more | Loamy sand over sandy outwash. 824 1 |eceeaoao
silty than modal). 34-60 | ___ | ______
NEYSEY sec. 23, T. 17 N, R. 8 . (Modal)__._______. Loamy sand over sandy outwash, 9-21 | |ooo__
34-60 || .
Lapeer fine sandy loam: .
NEUSEY sec. 33, T. 14 N,, R. 9 E. (B horizon less| Loamy soil over sandy loam till. 17-26 | | ___
clayey than modal). 28-60 | ... 100
SEVSEY sec. 26, T. 14 N, R. 10 E. (B horlzon less silty | Loamy soil over sandy loam till. 16-25 118. 6 12. 5
than modal). 27-60 132. 4 7.0
NWYUNEY sec. 36, T. 14 N., R. 10 E. (Modal).___..__ Loamy soil over sandy loam tlll, 13-28 ||
36-60 |- |-
Mecan loamy fine sand:
SIEYSEY sec. 24, T. 17 N, R. 9 E. (B horizon more | Sandy loam to loamy till. 16-24 127 9
sandy than modal). 2448 124 8
48-60 125 8
STYSEY sec. 24, T. 17 N, R. 9 E. Modal)....____.____| Sandy loam to loamy till. 15-26 |-
26-42 | __ o _.._
42-60 | e
SEKSWY sec. 19, T. 17 N., R. 10 E. (Profile less sandy | Sandy loam to loamy till. 18-23 ||
than modal). 23-32 | e
40-60 | feeem_.

See footnotes at end of table,
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test data

Public Roads, in accordance with standard procedures of the American Association of State Highway officials (AASHO). Dashes in the
indicate that no determination was made]

Mechanical analysis 2 Classification
Percentage passing sieve— Percentage smaller than— Liquid Plasticity
limit index
3 % No. 4 | No.10 | No. 40 | No. 2001 0.05 | 0.02 | 0.005 | 0.002 AASHO Unified 2
inches inch 4.7 2.0 (0.42 (0.074 | mm | mm | mm | mm
mm) mm) mm) mm)
Percent
100 96 83 72 40 10 10 9 7 6 | .. 0] A-1-b(0) SW-SM
100 70 34 26 15 2 2 1 1 O ) A-1-a(0) GW
100 96 87 83 63 22 21 17 12 9 20 4.3 | A-2-4(0) SM
100 98 97 96 60 2 2 1 1 [+ I O] A-3(0) SP
100 93 84 80 61 16 16 13 10 I 0] A-2-4(0) SM
_________________________ 100 81 2 2 2 1 I O O] A-3(0) SP
_________________________________ 100 97 95 82 56 47 61 37 | A-7-6(20) | CH
_________________________________ 100 99 97 81 53 35 41 22 | A-7-6(13) | CL
_________________________ 100 08 88 86 79 61 48 58 36 | A-7-6(20) | CH
_________________________ 100 99 04 93 83 58 | 41 46 25 | A-7-6(19) | CL
_________________________ 100 96 82 80 72 48 37 44 24 | A-7-6(15) | CL
_________________________________ 100 96 93 76 46 28 35 17 | A-6(11) CL
100 96 87 83 69 37 35 31 26 23 41 24 | A-7-6(3) sSC
100 60 37 31 18 5 4 2 1 S A 0) A-1-2(0) GP-GM
100 96 88 84 44 21 20 17 12 10 32 17 | A-2-6(0) sC
100 72 43 37 12 3 3 2 1 1 N P * A-1-2(0) GP
________________________ 100 82 40 39 33 23 18 30 15 | A-6(2) SC
73 44 28 25 18 3 2 1 1 1. ® A-1-a(0) GP
________________________ 100 84 12 11 9 6 5 |- O] A-2-4(0) SP-SM
________________________ 100 82 5 4 3 2 b2 I * A-3(0) SP-SM
________________________ 100 93 18 16 12 6 4. () A-2-4(0) SM
________________________ 100 96 4 3 2 2 I PO ) A-3(0) SP
________________________ 100 97 25 20 11 7 3 0] A-2-4(0) SM
________________________ 100 74 2 2 2 1 T I 0! A-3(0) sP
________ 100 96 93 70 20 18 16 13 11 18 2 | A-2-4(0) SM
92 81 73 70 60 20 16 9 5 4\ ® A-2-4(0) SM
100 93 90 89 82 33 29 24 19 17 27 12 | A-2-6(0) SC
100 79 69 65 57 18 13 7 4 2 ) A-2-4(0) SM
SR D R 100 92 40 36 27 20 17 22 8 | A-4(1) SC
100 95 89 86 79 32 26 14 8 6 | Q] A-2-4(0) SM
100 08 96 95 83 17 16 15 12 11 o * A-2-4(0) SM
100 06 92 90 74 11 11 10 8 6 | . Q] A-2-4(0) SP
100 96 88 85 70 10 9 8 6 3 0] A-3(0) SP
________________________ 100 86 29 22 17 15 13 oo 0] A-2-4(0) SM
________________________ 100 85 26 19 14 12 10 |oo o O] A-2-4(0) SM
________________________ 100 87 20 13 9 6 5 |oo .. (*) A-2-4(0) SM
________________________ 100 90 37 30 20 16 16 20 4 | A-2-4(0) SM
________________________ 100 88 31 24 16 11 O (. O] A-2-4(0) SM
________________ 100 93 83 33 24 14 8 6 1o ® A-2-4(0) SM
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Moisture-density data!
Depth
Soil name and location Soil material from | Maximum
surface dry Optimum
density moisture
Inches Pound per Percent
cubic foot
Sisson fine sandy loam:
SWHNWY sec. 19, T. 15 N, R. 8 E. (Modal)._.__._.__ Lacustrine silt and fine sand. 10-18 110. 4 16. 5
30-60 113. 0 15.7
SWLSWi4 see. 23, T. 17 N., R. 8 E. (Less clayey sub- | Lacustrine silt and fine sand. 16-28 || ..
stratum than modal). 36-60 |_ .. |-
NEYSIEY sec. 20, T. 15 N., R. 8 E. (More silty profile | Lacustrine silt and fine sand. 16-36 || ___._
than modal). 39-60 |- _____

1 Based on AASHO Designation T 99-57, Method C (1).

2 Mechanical analysis according to AASHO Designation: T 88-57. Results from this procedure frequently differ somewhat from the
results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASITO procedure
the fine material is analyzed by the hydrometer method, and the various grain-size fractions are calculated on the basis of all material,
including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method

TasLe 7.—Estimated soil

[An asterisk in the first column indicates that at least one mapping unit in the series is made up of two or more kinds of soil that may
are in the first column. The

Depth to Clagsification
water Depth
Soil series and map symbols table or from
saturated surface USDA texture Unified
zone
Feet Inches
Adrian:
AC - e e 0-1 0-36 | Mucky peat and muck_______ Pt
36-60 | Sand____ ... ________ SP
Ad e 0-1 0-28 | Peat and mucky peat________ Pt
28-60 | Sand___ . ___________________ SP
Adrian, stratified subsoil variant:
A€ e 0-1 0-36 | Muck, peat, and mucky peat..| Pt
36-60 | Thin layers of loam, fine | ML
sandy loam, and loamy fine
sand.
0-1 0-28 | Peat and mucky peat. . ______ Pt

28-60 | Thin layers of loam, fine M’L
sandy loam, and loamy fine

sand.
Alluvial land: Am, An. )

Properties are too variable to classify.
Ankeny: O e e >5 0-45 | Fine sandy loam____________ SM
45-60 | Loamy finesand_.._________ SM
*Boyer: BmB, BmC2, BmD2, BmE2, BnB, BnC2, BnD2, >3 0-8 | Loamy finesand.___.________ SM
BYB, BrC2. 8-28 | Sandy loam_______..._.______ SM
TFor the Oshtemo part of BrB and BrC2, see Oshtemo 28-60 | Sand and gravel _____________ SP

series.

See footnotes at end of table.
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test data—Continued

Mechanical analysis 2 Classification
Percentage passing sieve— Percentage smaller than— Liquid Plasticity
limit index
3 % No. 4 | No. 10 | No. 40 | No. 200| 0.05 | 0.02 | 0.005 | 0.002 AASHO Unified *
inches inch 4.7 2.0 (0.42 (0,074 | mm | mm | mm | mm
mm) mm) mm) mm)

Percent
_________________________ 100 99 80 66 45 32 27 |.__._- 39 21 | A-6(13) CL
________________________________ 100 82 63 35 22 17 25 5 A-4(1) CL
________________________ 100 98 73 65 48 32 27 34 16 | A-6(10) CL
________________________ 100 92 38 29 17 9 6 | eoas ® A-4(1) SM
_______________________________ | 100 98 | 96| 69| 31 23 38 15 | A=6(10) CL
________________________________ 100 98 97 62 21 14 28 5 | A-4(8) ML

and the material coarser than 2 millimeters in diameter is excluded from calculations of the grain-size fractions. The mechanical analysis
used in the table are not suitable for use in naming textural classes for soils.

3 §CS and BPR have agreed that all soils have plasticity indexes within 2 points of the A-line are to be given borderline classifications.
SP-SM is an example of a borderline classification obtained by this use.

4 Nonplastic.

properties significant in engineering

have different properties and limitations. For this reason it is necessary to follow carefully the instructions for referring to other series that
symbol > means more than]

Classification—Con. Percentage passing sieve '—
Available
Permeability water Reaction Shrink-swell potential
AASHO No. 4 No. 10 No. 200 capacity
(4.7 mm) (2.0 mm) (0.074 mm)
Inches per hour Inches per inch of soil pil ralue
_______________________________________________________ 2. 0-6. 3 0. 30-0. 40 5. 6-6. 5 | High.?
A3 s 100 4 6. 3-20. 0 0. 04-0. 06 5. 6-6.5 | Low.
_______________________________________________________ 2.0-6.3 ] 0. 30-0. 40 5. 6-6. 5 | High.?
A-3 |l 100 4 6. 3-20. 0 0. 04-0. 06 6. 6-7.3 | Low.
SR RIRID SRR FUNNRURIRURPIPRPIPIR SPEPIIPIPRPIPR [P 2. 0-6. 3 0. 30-0. 40 6. 6-7. 8 | High.?
A-4 L 100 80 0. 63-2. 0 0. 16-0. 20 6. 6-7. 8 | Low to moderate.
_______________________________________________________ 2. 0-6. 3 0. 30-0. 40 6. 6-7. 8 | High.?
A-4 | 100 80 0. 63-2. 0 0. 16-0. 20 6. 6-7. 8 | Low to moderate.
A-2 100 90 30 2. 0-6. 3 0.10-0. 12 5. 6-6.5 | Low.
A-2 95 90 20 6. 3-20. 0 0. 08-0. 10 5. 6-6.5 | Low.
A-2 100 : 95 15 6. 3-20. 0 0. 08-0. 12 7.9-8. 4 | Low.
A-2 85 . 80 15 2. 0-6. 3 0. 10-0. 12 5. 6-6. 5 | Low.
A-3 95 90 4 >20 0. 02-0. 04 7.4-8.4 | Low,

530-288—75——7F5
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TavLs 7.—Estimated soil properties

Depth to Classification
water Depth
Soil series and map symbols table or from
saturated surface USDA texture Unified
zone
Fecet Inches
Boyer, dark surface variant: BoA, BoB, BoC2.___.__________ ) 0-12 | Fine sandy loam and sandy | SM
loam.
12-33 | Loamy sand________________ SM
33-60 | Sand and gravel_____________ SP
Briggsville: BsA, BsB, BsC2, BsD2, BvA, BvB..____...____ >5 0-11 | Silt loam.__________________ ML
11-32 | Silty clay.loam and silty clay_| CL or CH
32-60 { Heavy silty clay loam________ L
Casco: CaB, CaC?2, CaD2, CaE2_ _ .. o _____ >5h 0-7 Fine sandy loan__ . _________ SM
7-19 | Sandy clay loam and light | SC
clay loam.
19-60 | Sand and gravel_____________ GP
Colwood:  Co. . _ 0-1 0-8 Loam and fine sandy loam____| SM
8-24 | Clay loam and silty clay | ML
loam.
» 24~60 | Loamy very fine sand________ ML
Delton: DeB, DeC2, DfA, DfB, DfC2. . .. ___________ >3 0-37 | Loamy fine sand__ . ________ SM
37-60 | Silby elay.o_________________ CL
Fox: FmB, FmC2, FoB, FoC2______ __ o .. >5 0-17 | Loam______________________ ML
17-34 | Sandy clay loam____________ SC
34-60 | Sand and gravel.____________ sp
Gotham:
GIA, GIB, GIC, GIDL,"GnA, GnB__ ... _____________.___. >5 0-26 | Loamy fine sand, loamy sand, | SM
and fine sandy loam.
26-60 | Medium and coarse sand_____ Sp
GmA,GmB, GmC2, GmD2, GoA____ o __ >5 0-26 | Loamy finesand____________ SM
26-36 | Sand_______________________ SP
36-60 | Loam_____________________. ML
Granby:
Gy G el 0-1 0-8 Fine sandy loam_ . _________ SM
8-17 | Loamy finesand_ ___________ SM
17-60 | Finesand_________.________ Sp
Gl o e 0-1 0-8 Fine sandy loam____________ SM
8-17 | Loamy finesand. ___________ SM
17-36 | Sando___.__________________ SP
36-60 | Loam_____ . ________________ WL
Houghton:  Hm__ . 0-1 0-60 | Mucky peat___ ... ________ Pt
Ioughton, acid variant. Hp____________________________ 0-1 0-6G0 | Mucky peat_ ... _________ Pt
Keowns:  Ke_ - . 0-1 0-24 | Fine sandy loam_ . __________ SM
24-60 | Silt and fine sand__._______.__ SM
*Lapeer: LpB, LpC2, LpD2, LpE2__ ____ ____________._.__ >5 0-13 | Fine sandy loam___________. SM
JFor Pardeeville part of LpB, LpC2, LpD2, LpE2, see the 13-35 | Sandy clay loams and sandy | SC
Pardeeville series. loam.
35-60 | Gravelly sandy loam_________ SM
Lorenzo:  LrA, LrB. o __ >5 0-11 | Loam.________ . _____ .. ___ MI
Marsh: Ma. 11-15 | Sandy clay loam_____________ SC
Properties are too variable to classify. 15-60 | Cobbly and gravelly sand____| SP
Mecan: McD2, McE2, MeB, MeC2_ o ____.__ ! >5 0-12 | Loamy finesand.____________ SM
i 1247 | Sandy loam__.______________ SM
47-60 | Loamy sand_ __ .. ___________ SM

See footnotes at end of table.
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Classification—Con. Percentage passing sieve '—
Available
Permeability water Reaction Shrink-swell potential
AASHO No. 4 - No. 10 No. 200 capacity
(4.7 mm) (2.0 mm) (0.074 mm)
Inches per hour Inches per inch of soil pH value

A-2 100 90 30 2. 0-6. 3 0. 10-0. 12 5. 6-6. 5 | Low.

A-2 85 80 . 15 6. 3-20. 0 0. 06-0. 08 5 6-6.5 | Low.

A-3 95 90 4 >20 0. 02-0. 04 7.4-8. 4 | Low.

A4 100 90 0. 63-2. 0 0. 20-0. 24 5. 6-6.5 | Low.

A 100 95 0. 20-0. 63 0. 18-0. 20 5.1-6. 5 | Moderate.

A-7T e 100 0. 20-0. 63 0. 16-0. 20 5. 4-7. 8 | Moderate.

A-2 100 90 30 2.0-6. 3 0. 12-0. 14 5 6-6. 5 | Low.

A-6 95 80 40 0. 63-2. 0 0. 16-0. 20 5. 6-6. 5 | Moderate.

A-1 40 30 4 . 3-20. 0 0. 02-0. 04 7.4-8. 4 | Very low.

A-2 100 90 65 2. 0-6. 3 0. 16-0. 20 6. 1-6. 5 | Low.

A-7-6 95 95 70 0. 63-2. 0 0. 18-0. 20 6. 1-6. 5 | Moderate.

A-4 |l 100 60 0. 63-2. 0 0. 12-0. 14 7.4-8. 4 | Low.

A-2-4 100 80 20 2. 0-6. 3 0. 10-0. 12 5. 1-6. 5 | Low.

A-7 il 100 95 0. 06-0. 20 0. 16-0. 18 5.1-6. 5 | Moderate.

A4 95 85 60 0. 63-2. 0 0. 18-0. 20 6.1-7. 3 | Low.

A6 . 100 40 0. 63-2. 0 0. 16-0. 18 5. 6-6. 5 | Moderate.

A-1 90 45 4 6. 3-20. 0 0. 02-0. 04 7.4-8. 4 | Low.

A-2 |l 100 25 6. 3-20. 0 0. 08-0. 10 5. 6-6. 5 | Low.

A-3 el 100 4 6. 3-20. 0 0. 04-0. 06 5. 6=7.3 | Low.

A-2 100 95 25 6. 3-20. 0 0. 08-0. 10 5. 6-6. 5 | Low.

A-3 L. 100 4 6. 3-20. 0 0. 04-0. 06 5. 6-6. 5 | Low.

A-4 95 85 65 0. 63-2. 0 0. 16-0. 18 5. 6-7.3 | Low.

A-2 100 90 30 2. 0-6. 3 0. 12-0. 14 6. 6-7. 3 | Low.

A2 100 95 25 6. 3-20. 0 0. 08-0. 10 6. 6-7. 3 | Low.

A-3 100 95 4 6. 3-20. 0 0. 04-0. 06 6. 1-8. 4 | Low.

A-2 100 90 30 2. 0-6. 3 0. 12-0. 14 6. 6-7. 3 | Low.

A-2 100 95 25 6. 3-20. 0 0. 08-0. 10 6. 6-8. 4 | Low.

A-3 100 94 4 6. 3-20. 0 0. 04-0. 06 5. 6-6. 5 | Low.

A-4 95 85 65 0. 63-2. 0 0. 16-0. 18 6. 6-8. 4 | Low.
_______________________________________________________ 2. 0-6. 3 0. 30-0. 40 5. 6-6. 5 | High.?
_______________________________________________________ 2. 0-6. 3 0. 30-0. 40 4, 0-5. 5 | High?

e 100 40 0. 63-2. 0 0. 12-0. 14 6. 6-7. 8 | Low.

A4 o 100 40 0. 63-2.0 0. 12-0. 14 7.4-8. 4 | Low.

A-2 95 90 3 2. 0-6:3 0. 12-0. 14 5. 6-7.3 | Low.

A-2 or A—4 95 95 36 0.63-2. 0 0. 16-0. 18 5. 6-6. 5 | Moderate.

A--2 80 75 25 0. 63-2. 0 0. 08-0. 10 7.4-8. 4 | Low.

A-4 95 85 60 0. 63-2. 0 0. 20-0. 22 5. 6-6.5 | Low. :

A-4 95 95 40 0. 63-2. 0 0. 16-0. 18 5. 6-6. 5 | Moderate.

A-l 85 85 4 >20 0. 02-0. 04 5. 6-8.4 | Low.

A-2-4 100 95 20 6. 3-20. 0 0. 08-0. 10 5. 6-6. 5 | Low.

A2 e 100 30 2. 0-6. 3 0. 10-0. 12 6. 4-7. 3 | Low.

A-2 - 100 20 6. 3-20. 0 0. 04-0. 06 6. 6-8. 4 | Low.
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TABLE 7.—Estimated soil properties

Depth to Classification
water Depth
Soil series and map symbols table or from
saturated surface USDA texture Unified
zone
Feet Inches
Metea:
MfB, MfC2, MfD, MmB, MmC, MmD2_ __ . __________ >5 0-24 | Loamy finesand..____._______ SM
24-43 | Sandy clay loam_ ___________ CL
43-60 | Sandy loam________________ SM
MoA, MoB, MoC_ .. . >5 0-24 | Fine sandy loam____________ SM
24-43 | Clay loam________.__________ CL
43-60 | Silt and sand.._____________ ML
MIB, MIC2, MnB, MnC2__ _ __ >5 0-26 | Loamy finesand____________ SM
26-44 | Clay loam____.______________ CL
44-60 | Sand_.______.______________ SP
Montello:  MrA, MrB, MsA, MsB_____________.__________ 3-5 0-12 | Siltloam__________________._ ML
12-60 | Silty clay loam.______________ CL
Mosel: MtA, MuA_ o .. 1-3 0-8 Loawn_ ... ______________ ML
8-22 | Sandy loam_________________ SM
22-30 | Sandy clay loam____________ SC
30-60 | Silty clay loam_____________._ CL
Moundyville: MvA, MwA _ _ o ____. >5 0-32 | Loamy finesand.___________ SM
32-60 | Finesand._________________ sP
Mundelein:  MxA, My A _ ... 1-3 0-12 | Siltloam___ _______________._ ML
12-21 | Silty clay loam._____________ ML
21-30 | Silt loam__._________________ ML
30-60 | Silt loam and very fine sand._| ML
Oshtemo: OsA,QOsB,0sC2,0sD2,0tA,OtB,0tC2. .. ... _._ >5 0-11 | Loamy finesand____________ SM
11-34 | Sandy loam___._____________ SM
34-42 | Loamysand.________________ SM
42-60 | Sand______ . __._____________ Sp
Palms:
Pa e 0-1 0-36 | Disintegrated peat and mucky | Pt
peat.
36-60 | Silty clay loam_.____________ ML-CL
PC o 0-1 0-25 | Disintegrated peat and mucky | Pt
peat.
25-60 | Silty clay loam._____________ MI-~CL
Pardeeville. >5 0-8 | Fine sandy loam____________ SM
Mapped only in complex with Lapeer soils. 8-34 | Sandy loam_________________ SM
‘ 34-60 | Loamy sand. _____________._ SM
*Plainfield :
PtA, PIB, PIC, PID2, PnB, PnC, and PnE _ . ____ ____.____ >5 0-8 Loamy finesand . _..________| SM
For Wyocena part of PnB, PnC, and PnE, see Wyocena 860 | Sand ..o ____ SP-SM.
series.
PtC2, PfD2 e >5 0-60 | Sand________._________.____ SpP
Poygan: Ps, Po. ... 0-1 0-8 | Silty clay loam______________ ML _
8-26 | Silty elay. ... ___.________ CL or CH
26-60 | Clay. . ... o . _______ CL or CIL
Rollin:  Ro. . ____.__. 0-1 0-36 | Mucky peat .. ._____________ Pt
: 3660 | Marl_.______________ | _._.
Seward: SeA, SeB . . 3-5 0-3 Fine sandy loam ___ _________ SM
3-20 | Loamy finesand . __.________| SM
20-60 | Silty clay loam___ __________. CL
Sisson: SoA, SoB2, SsA, SsB_ o ___. >5 0-10 | Finesandy loam____________| SM
10-30 | Silty clay loam and loam____._ ML or CL
30-60 | Stratifieds:gitt loam, silt, and| ML or CL
fine sand.

See footnotes at end of table.
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530-288—T75——6

Classification—Con. Percentage passing sieve '—
Available
] Permeability water Reaction Shrink-swell potential
AASHO No. 4 No. 10 No. 200 capacity
(4.7 mm) (2.0 mm) (0.074 mm)
Inches per hour Inches per inch of s0il pH value

A-2 100 90 20 2.0-6. 3 0. 10-0. 12 6. 6-7. 8 | Low.

A-4 100 90 51 0. 63-2. 0 0. 16-0. 18 6. 1-7. 8 | Moderate.
A-2 80 75 30 0.63-2. 0 0. 10-0. 12 7.4-8. 4 | Low.

A-2 100 90 30 2. 0-6. 3 0. 12-0. 14 6. 6-7. 8 | Low.

A-6 100 90 70 0. 63-2. 0 0. 10-0. 20 6. 1-7. 8 | Moderate.
A-4 100 80 0. 63-2. 0 0. 12-0. 14 5. 6-7. 3 | Low.
A-2-4 100 95 20 6. 3-20. 0 0. 08-0. 10 6. 6-7.8 | Low.

A-6 100 90 70 0. 63-2. 0 0. 18-0. 20 6. 1-7. 8 | Moderate.
A-3 95 95 4 6. 3-2. 0 0. 04-0. 06 6. 6-7. 3 | Low.

A4 . 100 80 0.63-2.0 0. 22-0. 24 6. 6-7. 3 | Low.

A-7 | .. 100 90 0. 20-0. 63 0. 14-0. 18 6. 1-8. 4 | Moderate.
A-4 100 90 55 0. 63-2. 0 0. 18-0. 22 5. 6-6. 5 | Low.

A-2 100 90 30 2.0-6. 3 0. 10-0. 12 6. 1-6. 5 | Low.

A4 95 95 40 0. 63-2. 0 0. 16-0. 18 6. 6-7. 3 | Moderate.
A-6 e l___ 100 0. 20-0. 63 0. 16-0. 18 7. 4-8. 4 | Moderate.
A-2 100 95 25 6. 3-20. 0 0. 08-0. 10 5.1-7. 3 | Low.

A-3 . 10 4 6. 3-20. 0 0. 04-0. 06 5.7-5.5 | Low.

A-4 | 100 80 0.63-2. 0 0. 22-0. 24 7.4-8.4 | Low.

A-6 | _. 100 85 0. 20-0. 63 0. 16-0. 20 6. 6-7. 3 | Moderate.
A-4 | 100 80 0. 63-2. 0 0. 20-0. 22 6. 6-7. 3 | Low.

A-4 | 100 80 0.63-2. 0 0. 16-0. 18 7.4-8. 4 | Low.

A-2 100 95 15 6. 3-20. 0 0. 08-0. 10 5.1-7.3 | Low.

A-2 95 90 35 2.0-6. 3 0. 10-0. 12 5. 6-6. 5 | Low.

A-2 100 95 15 6. 3-20. 0 0. 08-0. 10 5,.6-6. 0. | Low.

A-3 95 90 4 >20 0. 04-0. 06 7.4-8.4 | Low.
_______________________________________________________ 2.0-6. 3 0. 30-0. 40 5. 6-6. 5 | High.?
A-7 e 100 0. 06-0. 20 0. 16-0. 18 7. 4-8. 4 | Moderate.
_______________________________________________________ 2.0-6. 3 0. 30-0. 40 5. 6-6. 5 | High.?
AT e . 100 0. 06-0. 20 0. 16-0. 18 7.4-8. 4 | Moderate.
A-2 100 95 35 0. 63-2. 0 0.14-0. 18 5. 6-6. 5 | Low.

A-2 100 95 25 2.0-6. 3 0. 10-0. 12 5.1-6. 0 | Low.

A-2 100 90 20 2.0-6. 3 0. 08-0. 10 6. 1-7. 3 | Low.

A-2 100 95 20 6. 3-20. 0 0. 08-0. 10 6.6-7. 3 | Low.

A-3 100 95 10 >20 0. 04-0. 06 5.1-6. 5 | Low.

A-3 95 55 4 >20 0. 06-0. 08 5.1-6. 5 | Low.

A-6 | __ 100 95 0. 63-2. 0 0. 20-0. 22 7.4-7. 8 | Moderate.
A7 . 100 90 0. 20-0. 63 0. 14-0. 16 7. 4-8. 4 | High.
A7 .. 100 90 0. 06-0. 20 0. 10-0. 12 7.4-8. 4 | High.
_______________________________________________________ 2.0-6.3 0. 30-0. 40 7.4-8.4 | High.?
___________________________________________________________________________________ 8.4 | Moderate.
A-2 100 90 30 2.0-6. 3 0. 10-0. 12 5.1-5.5 | Low.
A-2-4 100 80 15 6.3-20. 0 0. 08-0. 10 6. 1-6. 5 | Low.

A-6 L. 100 95 0. 06-0. 20 0. 16-0. 18 7. 4-8. 4 | Moderate.
A-2 100 90 30 2.0-6. 3 0. 10-0. 12 6. 6-7. 3 | Low.

A-6 L __ 100 80 0. 63~-2. 0 0. 16-0. 18 5. 6-6. 5 | Moderate.
A-4 . 100 80 0.63-2. 0 0. 16-0. 18 7.4-8. 4 | Low.
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TaBLE 7.—Lstimated soil properties

Depth to Classification
water Depth
Soil series and map symbols table or from
saturated surface USDA texture Unified
zone
Feet Inches
Steep sandy land: StF.
Properties are too variable to classify.
Tedrow:
TdA, TfA e 1-3 0-3 | Finesandyloam____________| SM
3-24 | Loamy finesand _____.______| SM
24-60 | Finesand - .. ._.____.________ Sp
Te A, TVA e 1-3 0-3 | Finesandyloam___._________| SM
3-24 | Loamy finesand __._________.| SM
24-42 | Finesand - - - ______________. SP
42-60 | Loam_____.__._____________._ ML
Wyocena: WoB, WoC, WoD, WoE, WyB, WyC2 __________ >5 0-15 | Loamysand - ______________. SM
15-36 | Sandy loam__________._____.__ SM
36-60 | Loamy sand and sand_______. SM
Yahara: YaA - 1-3 0-25 | Finesandy loam ___.______.__| SM
' 25~60 | Loam stratified with silt and | ML
fine sand.

1 These are average values that are the midpoint of an 8- to 10-point 1ange.

TanLe 8.—[ngineering interpretations

[An asterisk in the first column indicates that at least one mapping unit in the series is made up of two or more kinds of soil that may
that are in

Suitability as a source of—
Soil series and map symbols

Topsoil Sand and gravel
Adrian: Ac, Ad_ . _______. Poor: erodible; oxidizes rapidly; high | Unsuitable: underlyingsand poorly graded;
water table. contains some fines.

Adrian, stratified subsoil variant: Ae, Ak__| Poor: erodible; oxidizes rapidly; high | Unsuitable: underlying sand variable and

water table. contains fines.
Alluvial land : _
AM el Poor: sandy in many places__._______.__:| Unsuitable: very little gravel; wide range
of textures.
AN el Poor to good: frequently flooded _________ Unsuitable: very little gravel; wide range
of soil textures.
Ankeny: Ao__ .. Surface layer and subsoil fair: medium | Unsuitable: well-graded loamy sand__.___

available water capacity.

*Boyer: BmB, BmC2, BmD2, BmE2, BnB, | Surface layer fair, subsoil poor: thin over | Fair: substratum is poorly graded sand
BnC2, BnD2, BrB, BrC2. sand and gravel. and has some pockets of gravel.
For ratings of Oshtemo soils in BrB and
BrC2 see Oshtemo series.

See footnote at end of table,
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Classification—Con. Percentage passing sieve 1—
Available
Permeability water Reaction Shrink-swell potential
AASHO No. 4 No. 10 No. 200 capacity
(4.7 mm) (2.0 mm) (0.074 mm)
Inches per hour  |Inches per inch of soil pH value
A-2 100 90 30 2. 0-6. 3 0.10-0. 12 6. 1-6. 5 | Low.
A-2 100 95 25 6. 3-20. 0 0. 08-0. 10 6. 1-7. 8 | Low.
A-3 100 95 4 6. 3-20. 0 0. 04-0. 06 7.4-7. 8 | Low.
A-2 100 90 30 2.0-6. 3 0. 10-0. 12 6.1-6. 5 | Low.
A-2-4 100 95 25 2. 0-6. 3 0. 08-0. 10 6.1-7. 8 | Low.
A-3 100 95 4 6. 3-20. 0 0. 04-0. 06 5. 6-7.3 | Low.
A-4 100 90 55 0. 63-2. 0 0. 12-0. 14 5. 6-7. 3 | Low.
A-2-4 100 95 15 6. 3-20. 0 0. 08-0. 10 6. 1-6. 5 | Low.
A-2 95 85 40 2. 0-6. 3 0. 10-0. 12 6.1-6. 5 | Low.
A-2-4 95 95 15 6. 3-20. 0 0. 08-0. 10 5.6-7. 8 | Low.
A4 . 100 40 0. 63-2. 0 0. 12-0. 14 6. 1-7. 3 | Low.
A4 | 100 70 0. 63-2. 0 0. 16-0. 18 6.1-7.8 | Low.

.2 Does not exert pressure against structures as does mineral soil material.

of soils for town and country planning

have different properties and limitations. For this reason it is necessary to follow carefully the instructions for referring to other series
the first column]

Limitations for— Corrosion potential for conduits
Transportation systems ! Foundations for low buildings ! Onsite sewage disposal Metal Concrete
Very severe: high water table; | Severe: high water table; | Verysevere: highwatertable_{ Very high in Low.
very low stability and bear- very low stability and bear- organic soil;
ing capacity. ing capacity. moderate in
sand.
Very severe: high water table; | Severe: high water table; | Verysevere: high watertable_| Very high in Low.
very low stability and bear- very low stability and bear- organic soil;
ing capacity. ing capacity. moderate in
sand.
Severe: very low stability | Severe: liquefies easily; very | Very severe: periodic over- | Low_____________ Low.
and bearing capacity. high frost hazard; fair shear flow.
strength; moderate com-
pressibility.
Very severe: unstable; very | Very severe: subject to | Verysevere: high watertable; | Low_____________ Low.
low stability and bearing frost heave; fair shear frequently flooded.
capacity ; frequently flooded. strength; moderate com-
pressibility; frequently
flooded.
Moderate: subject to occa- | Moderate: subject to occa- | Severe: subject to oceasional | Low_ .. _______ Low.
sional flooding. sional flooding. flooding.
Shight .. __________________ Slighto ..o _______ Slight if slope is 2 to 6 percent, | Low_____________ Low.
moderate if 6 to 12 percent,
severe if greater than 12
percent: danger of ground
water contamination.
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TaBLE 8.—FEngineering inierpretations of soils

Soil series and map symbols

Suitability as a source of—

Topsoil

Sand and gravel

Boyve'r, dm-k surface variant: BoA, BoB,
BoC2.

Briggsville: BsA, BsB, BsC2, BsD2, BvA,

BvB.

Casco: CaB, CaC2, CaD2, CaE2 -

Colwood :

Delton: DeB, DeC2, DfA, DfB, DfC2___.__

Fox: FmB, FmC2, FoB, FoC2 ...

Gotham: GIA,GIB, GIC, GID,GmA, GmB,
GmC2,GmD2, GnA, GnB, GoA.

Granby: Gr, Gs, Gteoc -

Houghton:
IToughton, acid variant:

Keowns: Ke o w oo m e e

*Lapeer—Pardeeville: LpB, LpC2, LpD2,
LpE2.
Ratings apply to both Lapeer and
Pardeeville soils.

Torenzo: LrA, LrB oo ociiaaaa

See footnote at end of table.

Surface layer fair, subsoil poor: moderately

deep over sand and gravel.

Surface layer good; subsoil unsuitable,

very firm.

Surface layer fair: medium available water
capacity; subsoil poor; gravelly in lower
part.

Surface layer and subsoil fair: unstable on
slopes; stratified with sand; high water
table.

Surface layer fair: low to medium avail-

able water capacity; subsoil poor:
clayey.

Surface layer good, subsoil fair: lower
part of subsoil gravelly.

Surface layer poor, subsoil unsuitable: low

available water. capacity; subject to

soil blowing.

Surface layer fair: dark; subsoil unsuit-
able: blows easily; droughty.

Poor: erodible and oxidizes rapidly; high
water table.

Poor: erodible and oxidizes rapidly; high
water table.

Surfacelayer fair: medium available water
capacity; subsoil fair: unstable on
slopes; seasonal high water table.

Surface layer fair: droughty; subsoil fair:
lower part of subsoil has medium avail-
able water capacity.

Surface layer good: dark; subsoil fair to
poor: gravelly in lower part.

Fair: substratum is poorly graded sand
and has some pockets of gravel.

Unsuitable: no sand or gravel.....____.___
Good - e
Unsuitable: no sand or gravel._______.____
Unsuitable: no sand or gravel._._______.__
Good - - e
Good: contains some fines in places_._-_.

Fair, except Gt is poor: substratum is
poorly graded sand; high water table
hinders excavation.

Unsuitable: no sand and gravel__________
Unsuitable: mno sand and gravel__________
Poor: substratum contains layers of fine

sand with silt strata; high water table
hinders excavation.

Poor: substratum contains pockets of well-
sorted sand and gravel.
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Limitations for—— Corrosion potential for conduits
Transportation systems! Foundations for low buildings ! Onsite sewage disposal Metal Concrete
Slight - - . Slighto ..o ____.__ Slight if slope is 0 to 6 percent, | Low_____ .. ____ Low.
moderate if 6 to 12 percent:
danger of ground water
contamination.
Moderate: subsoil and sub- | Moderate: moderate shrink- | Severe: moderatelyslowper- | Low_._--________ Low.
stratum moderately plastic swell potential; high com- meability.
to highly plastic; elastic; pressibility; . poor shear
moderate shrink-swell po- strength.
tential.
Slight ... Slight ... .. Slight if slope is 2 to 6 percent, | Low- - .- Low.
moderate if 6 to 12 percent,
severe if greater than 12
percent: danger of ground
water contamination.
Severe: subsoil has moderate | Severe:. fair shear strength; | Very severe: high water | Very higho . ______ Low.
shrink-swell potential and low compressibility; be- table.
low bearing capacity; un- comes liquid easily; subject
stable on slopes; substratum to frost heave.
fairly stable where properly
compacted.
Slight o oo _C Slight . _ .. Moderate: slow permeability | Low. .- _________ Low.
in substratum.
Slight__ ... Slight - Slight if slope is 0 to 6 percent, | Low..___ ... Low.
moderate if 6 to 12 percent:
danger of ground water
contamination.
Slight_ . _____ Slight . Slight if slope is 0 to 6 percent, | Low_._____..__.___ Low.
moderate if 6 to 12 percent,
severe if greater than 12
percent: danger of ground
water contamination.
Severe: high water table; | Severe: very low compressi- | Very severe: high water | Low__._ . ___.__. Low.
likely to become liquid when bility; good shear strength; table.
wet. if saturated may flow dur-
ing excavation; high water
table.
Very severe: high water | Very severe: high water | Very severe: high water | Very high..______ Low.
table; all engineering quali- table; all engineering quali- table.
ties unfavorable. ties unfavorable.
Very severe: high water | Very severe: high water | Very severe: high water | Very higho______. Very high.
table; all engineering quali- . table; all engineering quali- table.
ties unfavorable. ties unfavorable.
Severe: high water table; | Severe: high water table; | Very severe: high water | High . .___.______ Low.
subsoil relatively unstable; may flow when saturated; table.
substratum has moderate fairly low compressibility.
shrink-swell potential; low
stability.
Slight_ . .. Slight. . __ Slight if slope is 2 to 6 percent, | Low to moderate__| Low.
moderate if 6 to 12 percent,
severe if greater than 12
percent.
Slight - _ . .. ... Slighto____ ... ____________. Slight: danger of ground | Low__.___.__.___. Low.
water contamination.
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TaBLE 8.—Engineering interpretations of soils

Soil series and map symbols

Suitability as a source of—

Topsoil

Sand and gravel

Marsh: Ma__ ..
Mecan: McD2, McE2, MeB, MeC2_______
Me

tea:
M{B, M{C2, MfD, MmB, MmC, MmD2._

MIB, MIC2, MnB, MnC2.________.___

Mo A, MoB, MoC . -

Montello: MrA, MrB, MsA, MsB_______.

Mosel: MtA, MUA e

Moundville: MvA, MwA

Mundelein: MxA, MyA

Oshtemo: OsA, OsB, OsC2, 0OsD2, OtA,
0OtB, OtC2.

See footnote at end of table,

Unsuitable: extremely variable.._...____.

Surface layer fair: low available water

capacity; erodible; subsoil poor: low
available water capacity; subject to
soil blowing.

Surface layer and subsoil fair: medium
available water capacity.

Surface layer and subsocil fair: medium
available water capacity.

Surface layer and subsoil fair: medium

available water capacity.

Surface layer good, subsoil unsuitable:

very firm.

Surface layer good; subsoil fair in upper
part, poor in lower part: lower part of
subsoil and substratum are clayey.

low
subject to

Surface layer fair, subsoil unsuitable:
available water capacity;
soil blowing.

Surface layer good, subsoil fair: unstable

slopes.

Surface layer unsuitable: low available
water capacity; erodible; subsoil poor:
low available water capacity.

Poor: erodible; oxidizes rapidly; high
water table.

Unsuitable:

Poor:

Poor:

no sand and gravel

mixture of sand and fines

substratum contains pockets

sand and gravel.

Fair to

good:

substratum h

of

as poorly

graded sand and contains some fines.

Unsuitable:
fines.

Unsuitable:

Unsuitable:

substratum contain

no sand and gravel

no sand and gravel

Good for sand; very little gravel

Poor:

fine sand and silt layers.

Fair:

and a few pockets of gravel.

Unsuitable:

no sand and gravel

s excessive

substratum contains poorly graded

substratum has poorly graded sand
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Limitations for—

Corrosion potential for conduits

Transportation systems !

Foundations for low buildings !

Onsite sewage disposal

Metal

Concrete

Very severe:  flooded much of
the time.

Slight . o oo

TP

Moderate: subsoil fairly stable,
substratum relatively unstable;
crodible slopes.

Moderate: subsoil and sub-
stratum moderately plastic
to highly plastic; elastic;
moderate shrink-swell po-
tential.

Moderate:
table; sandy
good stability when wet;
substratum has moderate
shrink-swell potential; low
bearing capacity when wet.

fluctuating water
subsoil  has

Severe: subsoil has moderate
shrink-swell potential and
low bearing capacity; sub-

stratum is relatively un-
stable.
Slight - _ oo
Very severe: high  water
table; low stability and

bearing capacity.

Very severe: flooded much of

the time.

Moderate: liquefies easily;
subject to frost heave; low
bearing capacity; erodible
on slopes.

Moderate: moderate shrink-
swell potential; high com-
pressibility; poor shear
strength.

Moderate: fluctuating water
table; moderate shrink-
swell potential; low bearing
capacity.

Severe: liquefies easily; sub-
ject to frost heave; low
bearing capacity.

Slight .-
Very severe: high  water
table; low stability and

bearing capacity.

Very severe: high water table_

Slight if slope is 2 to 6 percent,
moderate if 6 to 12 percent,
severe if greater than 12
percent: danger of ground
water contamination.

Slight if slope is 2 to 6 percent,
moderate if 6 to 12 percent,
severe if greater than 12
percent.

Slight if slope is 2 to 6 percent,
moderate if more than 6
percent.

Slight if slope is 2 to 6 percent,
moderate if more than 6
percent.

Severe: clayey soil moder-
ately slowly permeable.

Very severe: fluctuating high
water table: moderately slowly
permeable substratum.

Moderate: fluctuating water
table at a depth of 3 to 5
feet.

Severe: fluctuating high wa-
ter table, moderately slow
permeability.

Slight if slope is 0 to 6 percent,
moderate if 6 to 12 percent,
severe if greater than 12
percent; danger of ground
water contamination.

high  water

Very severe:

table.

Low to moderate_ .

Low to moderate_ .

- Low to moderate. .

Very high in
organic soil;
moderate in
underlying
mineral soil,

Low if pH is
more than 5.5;
very high if
less than 5.5.

Low.

Low.

Low.

Low.

Low.

Low.

Low.

Low.

Low.

Low when pH
is more than
5.5.
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TABLE 8.—Engineering interpretations of soils

Soil series and map symbols

Suitability as a source of—

Topsoil

Sand and gravel

Pardeeville.
Mapped only with Lapeer soils.

*Plainfield:
PfC2, PID2. o __.

PIA, PIB, PIC, PID2, PnB, PnC,
nk

For ra,t.ings of Wyocena soil in PnB,
PnC, PnE, see Wyocena series.

Poygan: Po, Ps____ ... ‘

Rollin: Ro-.oo oo ...
Seward: SeA, SeB_.___ o _______
Sisson: SoA, SoB2, SsA, SsB________.__.__

Steep sandy land: StF.________ _____..___

Tedrow: TdA, TeA, TfA, TIA_ . _________

Wyocena: WoB, WoC, WoD, WoE, WyB,
WyC2.

Yahara: YaA_. . ________

Surface layer and subsoil unsuitable: sub-
ject to blowing; low available water
capacity.

Surface layer and subsoil unsuitable: sub-
jeet to soil blowing; low available water
capacity.

Surface layer fair: poor tilth; subsoil
unsuitable; clayey; high water table.

Poor: erodible; oxidizes rapidly;

water table.

high

Surface layer fair: droughty; subsoil fair
in upper part, poor in lower part; clayey
substratum.

Surface layer fair:
unstable slopes.

droughty; subsoil fair;

Unsuitable: thin, droughty; erodible______

Surface layer fair: droughty; subsoil un-
suitable: low available water capacity;
subject to soil blowing.

Surface layer fair: low available water
capacity; subject to soil blowing.

Surface layer fair:
- stable on slopes.

droughty; subsoil un-

Good._ . ...
Good . - _______.._
Unsuitable: no sand and gravel ._________
Unsuitable: no gravel or sand____________
Unsuitable: no gravel orsand_____..______
Poor: substratum contains poorly graded

fine sand and silt layers.

Good: substratum generally poorly graded
sand that contains some fines in places.

Good except TeA and TIA loamy sub-
stratum.

Fair: substratum is well-graded sand with
some. pockets of gravel.

Poor: substratum contains poorly graded
fine sand with silt layers in some places.

! Engineers and others should not apply specific values to the estimates given for bearing capacity of soils.
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for town and country planning—Continued

Limitations for— Corrosion potential for conduits
Transportation systems ! Foundations for low buildings ! Onsite sewage disposal Metal Concrete
Slight if slope is 0 to 6 percent, | Slight.__ . __________ Moderate: severe if slope is | Low___._________ Low.
moderate for steeper soils: greater than 12 percent;
subject to blowing; erodible danger of ground water
slopes. contamination.
Slight if slope is 0 to 6 percent, | Slight_._____.________.____ Slight if slope is 0 to 6 percent, | Low__.____._____ Low.
moderate on steeper soils: moderate if 6 to 12 percent,
erodible slopes. severe if greater than 12
percent: danger of ground
water contamination.
Very severe: high  water | Very severe: high water | Very severe: high water | Migho_.__.___.___ Low.
table; subsoil and substra- table; high shrink-swell po- table; very slow permea-
tum very elastic; high tential; poor shear strength; bility.
shrink-swell potential. high to very high compres-
sibility.
Very severe: high  water | Very severe: high water | Very severe: high water Low.
table; low stability and table; low stability and table.
bearing capacity. bearing capacity.
Moderate: sandy subsoil, | Moderate: moderate shrink- | Severe: slowly permeable_____| Tow.._.__.________ Low.
good stability; substratum swell potential; moderately
has low bearing capacity high compressibility; low
and moderate shrink-swell bearing capacity.
potential.
Moderate: subsoil has mod- | Slight: may become liquid | Slight: moderately perme- Low.
erate shrink-swell potential easily; subject to frost able soil material.
and low bearing capacity; heave and loss of bearing
erodible slopes; substratum capacity on thawing; erod-
relatively unstable. ible slopes.
Surface layer moderate: steep | Moderate: steep slopes erod- | Very severe: steep slopes in- | Low_____________ Low.
slopes are erodible; subsoil ible; very low compressibil- terfere with construction
and substratum are stable ity; good shear strength, and design; lateral move-
under wheel loads when flows during excavation if ment of effluent to surface.
damp; lacks cohesiveness saturated.
when dry.
Moderate: fluctuating high | Moderate: fluctuating high | Severe: fluctuating high wa- | Moderate to low_._| Low.
water table; subsoil and water table; very low com- ter table.
substratum are stable under pressibility, good  shear
wheel loads when damp; strength; flows if saturated
lacks cohesiveness when dry. during excavation.
Slight_ - _ .- Slight . .- Slight if slope is 2 to 6 percent, | Low. ... ._______ Low.
moderate if 6 to 12 percent,
severe if greater than 12
percent: danger of ground |
water contamination.
Severe: fluctuating high wa- | Moderate: fluctuating high | Severe: fluctuating high wa- Low.
ter table; subsoil and sub- water table; becomes liquid ter table.
stratum relatively unstable. easily; subject to frost
heave; low bearing capacity.

530-288—75 7
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TanLE 9.—Engineering

[An asterisk in the first column indicates that at least one mapping unit in the series is made up of two or more kinds of soil that

other series that are

Soil features affecting—

Soil series and mapping symbols

Farm ponds

Reservoirs

Embankments

Adrian: Ac, Ad, oo

Adrian, stratified subsoil variant: Ae, Ak__

Alluvial land:

AM -
AN e
Ankeny: A0 o
*Bover: BmB, BmC2, BmD2, BmE2, BnB,

BnC2, BnD2, BrB, BrC2.
For features of Oshtemo soils in BrB
and BrC2, see Oshtemo series.

Boyer, dark surface variant: BoA, BoB,
BoC2

Briggsville: BsA, BsB, BsC2, BsD2, BvA,
BvB.

Casco: CaB, CaC2, CaD2,CaB2 . .____..

Colwood: €O ee

Delton: DeB, DeC2, DfA, DfB, DfC2__.___

Fox: FmB, FmC2, FoB, FoC2_.__________

Gotham: GIA, GIB, GIC, GID, GmA,
GmB, GmC2, GmD2, GnA, GnB, GoA.

Granby: Gr,Gs, Gtooooooooo____
Houghton: Hme oo

Houghton, acid variant:

Moderately rapid permeability; high
water table; suitable for dugout ponds.

Moderately rapid permeability; high water
table; suitable for dugout ponds.

Extremely variable

Extremely variable

Moderately rapid permeability. ... . ____

Moderately rapid permeability; sandy sub-
stratum.

Moderately rapid permeability; sandy sub-
stratum,

Moderately slow permeability ... ______

Moderately permeable subsoil; rapidly per-
meable gravelly substratum.

Moderately permeable; high water table;
suitable for dug-out ponds.

Clayey substratum is slowly permeable_____

Moderately permeable subsoil; rapidly

permeable gravelly substratum.

Rapidly permeable_. . . __________

Rapidly permeable; high water table; suit-
able for dug-out ponds.

Moderately rapid permeability; high water
table; suitable for dug-out ponds.

Moderately rapid permeability; high water
table; suitable for dug-out ponds.

Very pervious; low stability; substratum
has high stability but is subject to piping.

Very pervious; low stability; substratum |
has high stability but is subject to piping. |

Extremely variable

Extremely variable_ ____________________

Semipervious;

low shrink-swell potential.

Semipervious

stability: low shrink-swell potential.

Semipervious to pervious subsoil; high sta- |
bility ; low shrink-swell potential.

Impervious; medium to low stability; mod-
-swell potential.

erate shrink

Semipervious

stratum has high stability; low shrink-
swell potential.

Semipervious to impervious; low stability
moderate shrink-swell potential;
susceptible to piping.

and

Semipervious;

low shrink-swell potential; clayey sub-
stratum subject to piping.

Semipervious

low shrink-swell potential; very pervious

substratum.

Pervious; high stability ; subject to piping; |
low shrink-swell potential.

Pervious; susceptible to piping; low shrink-
swell potential.

Pervious; low stability____ . .__________

Very pervious

subsoil has medium stability;

to pervious subsoil; high

subsoil; very pervious sub-

highly stable subsoil with

subsoil; high stability and

; low stability .- ___________
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wmterpretations of soils for farming

may have different properties and limitations. For this reason it is necessary to follow carefully the instructions for referring to
in the first column]

Soil features affecting—Continued

Agricultural
drainage

Irrigation

Terraces and
diversions

Grassed
waterways

Rapid permeability; high water
table; organic soil less than 30
inches deep in Ad.

Rapid permeability; high water
table; organic soil less than 30
inches deep in Ak.

Variable texture; overflow hazard ..

Variable texture; high
table; overflow hazard.

water

Drainage adequate_ .. ________

Drainage somewhat excessive..__

Drainage somewhat excessive____

Natural drainage is adequate. - .

Natural drainage is adequate____

Moderate permeability;
water table.

high

Natural drainage is adequate.___

Natural drainage is adequate____

Natural drainage is excessive_. __

Rapidly permeable; high water
table.

Moderately rapidly permeable;
high water table.

Generally not feasible__________

Rapid water intake rate; high
available water capacity; high
water table.

Rapid water intake rate; high
available water capacity; high
water table.

Extremely variable. ... __._

Extremely variable_ .o _____._

Moderate to rapid water intake
rate; medium available water
capacity.

Very rapid water intake rate;
low available water capacity;
subject to soil blowing.

Very rapid water intake rate;
low available water capacity;
subject to soil blowing.

Moderately slow water intake
rate; high available water
capacity.

Moderately rapid water intake
rate; low available water
capacity.

Moderate water intake rate;
high available water capacity;
high water table.

Rapid initial water intake rate;
medium available water ca-
pacity; slowly permeable sub-
stratum.

Moderate water intake rate;
medium available water ca-
pacity.

Rapid water intake rate; low
available water capacity; sub-
ject to soil blowing.

Rapid water intake rate; low
available water capacity; high
water table.

Rapid water intake rate; high
available water capacity; high
water table.

Generally not feasible_ ... ____

Nearly level; high water table___

Nearly level; high water table_ __

Frequent flooding; nearly level__

Nearly level; frequent flooding__ .

Somewhat erodible for diver-
sions; terraces not needed.

Sandy loam profile; subject to
soil blowing and water erosion.

Sandy loam profile; subject to
soil blowing and water erosion.

Moderately slow permeability._-

Shallow to gravelly and sandy
substratum; moderately per-
meable.

Nearly level; poorly drained.._-

Sandy profile subject to crosion;
slowly permeable substratum.

No limiting factors_ .- -__

Sandy loam profile is highly
erodible.

Nearly level; poorly drained....

Nearly level; high water table. __

Not feasible oo oocooeoea___

Highly erodible; wetness hin-
ders construction.

Highly erodible; wetness hin-
ders construction.

Generally not required.
Generally not required.

Some difficulty in establishing
vegetation.

Difficult to establish and main-
tain vegetation.

Difficult to establish and main-
tain vegetation.

Difficult to establish grass in
clayey subsoil.

Vegetation difficult to es-
tablish where gravelly sub-
stratum is exposed.

Highly erodible; wetness hin-
ders construction.

Difficult to maintain and es-
tablish vegetation.

Vegetation easy to establish
where the gravelly substra-
tum is not exposed.

Difficult to establish and main-
tain vegetation.

Highly erodible; wetness hin-
ders construction.

Highly erodible; wetness hin-
ders construction in many
places.

Wetness hinders construction.
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TaBLE 9.—Engineering interpretations

Soil series and mapping symbols

Soil features affecting—

Farm ponds

Reservoirs

Embankments

Keowns: Ke_ e

*Lapeer-Pardeeville: LpB, LpC2, LpD2,
LpE2.
Features apply to both Lapeer and

Pardeeville soils in each unit.

Lorenzo: LrA, LB cmccee oo oa-
Marsh: Ma. o oo e
Mecan: McD2, McE2, MeB, MeC2. ...
Metea: MfB, MfC2, MfD, MIB, MIC2,

MmB, MmC, MmD2, MnB, MnC2, MoA,
Mo B, MoC.

Montello: MrA, MrB, MsA, MsBo..__...

Mosel: MtA, MuA_ a2

Moundville: MvA, MwA_ _ ____________..

Mundelein: MxA, MyA_____ . ______.__.

Oshtemo: OsA, OsB, 0sC2, OsD2, OtA,
otB, OtC2.

Palms: Pa, Pcoao o aeees

Pardeeville.
Mapped only with Lapeer soils.

*Plainfield: P{C2, PfD2, PIA, PIB, PIC,
PID2, PnB, PnC, PnE.
For features of Wyocena soils in PnB,
PnC, PnE, see Wyocena series.

Poygan: Po, Ps_ . _ . ___

Moderate permeability; high water table;
suitable for dug-out ponds.

Moderate permeability; sandy substratum__

Moderately permeable; gravelly substra-
tum.

Variable.__ . __ ...

Moderate permeability; sandy substratum._

Moderately slowly permeable_ ... _________
Moderately slowly permeable; clayey sub-

stratum.

Rapid permeability. ... ___________

Moderately slow permeability; fluctuating
high water table.

Moderately rapid permeability; sandy sub-
stratum.

Moderately rapid permeability; high water
table; suitable for dug-out ponds.

Very rapidly permeable___________________

Slowly permeable; high water table; suitable
for dug-out ponds.

Semipervious; very low stability; suscep-
tible to piping; low shrink-swell poten-
tial.

Semipervious to impervious; high stability;
some areas are stony; low shrink-swell
potential.

Semipervious; substratum has high sta-
bility; low shrink-swell potential.

Variable. o _____

Semipervious; high stability; susceptible
to piping; low shrink-swell potential.

Semipervious; high stability; low shrink-
swell potential.

Impervious; medium to low stability; high
shrink-swell potential.

Semipervious; highly stable subsoil; low
shrink-swell potential; clayey substratum;
subject to piping.

Pervious; high stability; susceptible to
piping; low shrink-swell potential.

Semipervious to impervious; low stability;
moderate shrink-swell potential; sus-
ceptible to piping.

Pervious subsoil; high stability; low shrink-
swell potential.

Pervious organic soil has low stability; sub-
stratum is unstable.

Pervious; high stability; susceptible to
piping; low shrink-swell potential.

Impervious; medium to low stability; high
shrink-swell potential.
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of soils for farming—Continued

Soil features affecting—Continued

Agricultural Irrigation Terraces and Grassed
drainage diversions waterways
Moderate permeability; high | Moderate water intake rate; | Low stability; nearly level; | Highly erodible; wetness hinders
water table. medium available water ca- poor drainage. construction in many places.

Natural drainage is adequate.-.

Natural drainage is adequate____

High water table most of the
yvear; drainage not feasible in
most places.

Natural drainage is excessive_.._

Natural drainage is adequate_ - - _

Moderately slow permeability_ - -

Moderately slowly
lower profile; periodic
water table.

permeable
high

Natural drainage is adequate.___
Moderately slow permeahility;

fluctuating high water table.

Natural drainage is excessive.._.

Moderately rapid permeability;
high water table.

Natural drainage is excessive._ ..

Slowly permeable;
table.

high water

pacity; adequate drainage dif-
ficult to obtain.

Moderate water intake rate;
medium available water ca-
pacity.

Moderate water intake rate;
low available water capacity.

Generally not feasible._________

Moderately rapid water intake
rate; low available water ca-
pacity.

Moderately rapid water intake
rate; medium available water
capacity.

Moderate water intake rate;
high available water capacity.

Moderate water intake rate;
moderately slow permeability
in subsoil; high available
water capacity except in sub-
soil; high water table.

Rapid water intake rate; low
available water capacity; sub-
ject to soil blowing.

Moderate water intake rate;
high available water capacity;
periodic high water table.

Very rapid water intake rate;
low available water capacity;
subject to soil blowing.

Rapid water intake rate; very
high available water capacity ;
high water table.

Very rapid water intake rate;
low available water capacity;
subject to soil blowing.

Slow water intake rate; high
available water capacity; high
water table.

Stones may hinder construction.

Shallow to gravelly and sandy
substratum.

Wetness hinders construction___

Sandy profile; erodible. ... _.___

Somewhat erodible_. . ________._

Moderately slow permeability - _

Nearly level; high water table__

Sandy profile is highly erodible__

Nearly level; high water table__

Sandy profile subject to erosion . .

Low stability; highly erodible._

Sandy profile highly erodible.___

Nearly level; high water table___

Vegetation fairly easy to es-
tablish except where sandy
substratum is exposed.

Vegetation can be established
where gravel substratum is
not exposed.

Wetness hinders construction.

Somewhat diffieult to establish
and maintain vegetation, es-
pecially if slope is greater
than 6 percent.

Difficult to establish and main-
tain vegetation, especially if
slope is greater than 12 per-
cent.

Somewhat difficult to establish
grass in clayey subsoil.

Periodic wetness hinders con-
struction.

Difficult to establish and main-
tain vegetation.

Highly erodible; periodic wet-
ness hinders construction.

Very difficult to establish and
maintain vegetation, especi-
ally if slope is greater than
12 percent.

Highly erodible ;
hinders construction.

wetness

Very difficult to establish and
maintain vegetation, espe-
cially if slope is greater than
6 percent; highly erodible.

Difficult to establish grass in
clayey subsoil.
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TasLr 9.—LEngineering interpretations

Soil features affecting—

Soil series and mapping symbols

Farm ponds

Reservoirs

IEmbankments

Rollin: Ro- oo _.._.

table; suitable for dug-out ponds.
Seward: SeA, SeB.._ -
Sisson: SoA, SoB2, SsA, SsB__.______.___ Moderately permeable

Steep sandy land:  StF__ L. _._

Tedrow: TdA, TeA, TfA, TIA . ..____ Rapidly permeable___
Wyocena: WoB, WoC, WoD, WoE, WyB,

WyC2. ervoir bottom.
Yahara: YaA o e____ Moderately permeable

Moderately rapid permeability; high water

Slowly permeable; clayey substratum______

Rapidly permeable; steep slopes.____.______

Moderately rapid permeability; sandy res-

Pervious; both organic soil and marl have
low stability.

Semipervious; highly stable subsoil, low
shrink-swell potential; clayey substratum;
subject to piping.

Semipervious; low stability; low shrink-
swell potential; susceptible to piping.

Pervious; high stability; susceptible to
piping; low shrink-swell potential.

Pervious; high stability; susceptible to
piping; low shrink-swell potential.

Semipervious; low shrink-swell potential,

Semipervious; low stability; susceptible to
piping; low shrink-swell potential.

The column showing reaction indicates the estimated
acidity or alkalinity of the soils and is expressed in pH.
A neutral soil has a pH of 6.5 to 7.3. A pH value lower
than 6.6 indicates acidity, and a pH value higher than
7.3 indicates alkalinity. A knowledge of the pH of soil
horizons can be used to indicate the need for liming and
for determining the hazard of corrosion for metal con-
duits and the risk of deterioration for concrete tile.

The shrink-swell potential refers to the change in
volume of the soil that results from a change in moisture
content. It is based on volume-change tests or on observa-
tion of other physical properties of the soils. The amount
and kind of clay and the content of organic matter in
the soils affect the shrink-swell behavior. Soils in which
illite clays are predominant, for example, do not have
so high a shrink-swell ratio as soils in which montmo-
rillonite clays are predominant.

Engineering interpretations

Interpretations of engineering properties of the soils
in Marquette County are given in table 8 and 9. Table
8 lists rural fringe uses and table 9 lists farm uses.
Some items, however, are useful to both groups. Soil
chavacteristics that affect the selection, design, or ap-
plication of treatment measures are mentioned, and
suitability or limitation ratings for specific purposes
are given,

Soil limitations are indicated by the ratings slight,
moderate, and severe. Slight means soil properties are
generally favorable for the rated use, or in other words,

limitations are minor and easily overcome. M oderate
means that some soil properties are unfavorable but can
be overcome or modified by special planning and de-
sign. Severe means that soil properties are so unfavorable
and so difficult to correct or overcome that major soil
reclamation and special designs are rvequired. For some
uses, the rating of severe is divided to obtain ratings of
severe and very severe. Very severc means one or more
soil properties so unfavorable for a particular use that
overcoming the limitations is most difficnlt and costly
and commonly not practical for the rated use.

Soil suitability is rated by the terms good, foir, and
poor, which have, respectively, meanings approximately
parallel to the terms slight, moderate, and severe.

In table 8, the suitability of the soils as a source of
topsoil refers to the use of soil as a topdressing for
roadbanks, parks, gavdens, and lawns. The ratings are
based on the texture of the soil and on its content of or-
ganic matter. For example, a soil that is medium tex-
tured and high in organic matter has a suitability rat-
ing of good as a source of topsoil. On the other hand. a
soil that is very fine or coarse textured and low in or-
ganic matter is regarded as poor or unsuitable.

The column showing the suitability of soils as a source
of sand and grovel indicate soils that are underlain by
sand and gravel within a depth of 5 feet (fig. 12). No
distinction is made between mainly coarse-grained de-
posits and coarse-grained deposits with appreciable
amounts of fines. Individual test pits and laboratory anal-
yses will be needed to make these determinations.
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of soils for farming—Continued

Soil features affecting—Continued

Agricultural Irrigation

drainage

Grassed
waterways

Terraces and
diversions

Moderately rapid permeability;
high water table.

thin organic soil,

drainage is difficult.

Natural drainage is adequate_ _ _ .
permeable subsoil;
available water capacity.

Natural drainage is adequate__ . .| Moderate

Natural drainage is excessive_ ___
available  water
steep slopes.

Rapidly permeable; periodic high
water table.
odic high water table.

Natural drainage is excessive___ .
available water capacity.

Moderately permeable; seasonal
water table.
odic high water table.

Rapid water intake rate; high
available water capacity; in
adequate

Rapid water intake rate; slowly
medium

water intake rate;
high available water capacity.

Rapid water intake rate; low
capacity;

Rapid water intake rate; low
available water capacity ; peri-

Rapid water intake rate; low

Rapid water intake rate; high
available water capacity ; peri-

Iighly erodible where marl is
not exposed; wetness hinders
construction.

Nearly level; high water table.__

Sandy loam profile; subject to | Difficult to maintain and es-

erosion. tablish vegetation,
Substratum has low stability | No limiting factors.

and is highly erodible.

Very difficult to establish and
maintain vegetation because
of sandy profile and steep
slopes.

Sandy profile; highly erodible;
steep slopes.

Somewhat difficult to establish

Nearly level; high water table.__
and maintain vegetation.

Sandy profile; erodible. - ______ Somewhat difficult to establish
and maintain vegetation.
Highly erodible; wetness hin-

ders construction.

Nearly level; somewhat poorly
drained.

The characteristics and qualities that affect the over-
all performance of the soil for the location and con-
struction of highways, railroad beds and airports were
evaluated in the column under transportation systems.
Commonly, only the subsoil and underlying material are
considered, and ratings are for undisturbed soil without
artificial drainage. Factors considered are texture, pres-
ence and thickness of organic soil, depth to bedrock and
presence of stones and boulders, depth to water table,
flooding hazard, susceptibility to frost heave, stability
of slopes, bearing capacity, and need for cut and fill op-
erations.

The factors limiting the use of soils for foundations for
low buildings are mainly slope, drainage, texture, depth
to bedrock and ease of establishing grass. The hazard of
erosion 1s greater on steep slopes than on gentle slopes,
and susceptibility to land slippage is greater. Surface
runoff, flooding, and high ground water tables contribute
to flotation of sewage pipes, difficulty of installation and
maintenance of public utilities and access roads, and wet
basements. Soil texture is the main factor that deter-
mines shrink-swell behavior, susceptibility to liquefac-
tion, bearing capacity, and other factors important to
residential development. Bedrock is a major limitation
only where it is near enough to the soil surface to im-
pede excavations for basements. Vegetation is diffieult
to establish on soils that have sand or clay texture.

Suitability of soils for onsite sewage systems depends
on their ability to absorb and dispose of sewage effluent
without contamination of surrounding areas. Those soils

having moderate to severe limitations require onsite in-
vestigation and appropriate tests before suitability can
be determined. How well a sewage system works depends
mainly on the rate at which the septic tank eflluent moves
into and through the soil. The soil permeability should
be moderate to rapid, with a percolation rate of 60 min-
utes per inch or faster. Other important factors are struc-
tural stability, depth to the water table, depth of the
soil, types of underlying material, susceptibility to
stream overflow, slope, and proximity to streams and lakes.
Where slopes are more than 12 percent, filter fields are
difficult to lay out and construct and seepage beds are im-
practical. Where slopes are very steep the effluent often
flows laterally and seeps out on the ground surface.

The corrosion potential of soils for underground metal
pipes and concrete conduits is closely related to soil
reaction, drainage, and electrical conductivity of the soil
solution. Most conduits are laid in the lower part of the
soil or underlying material. Generally, poor aeration and
high pH values, or high carbonate content, and high
moisture content are characteristic of soils that are cor-
vosive to metal conduits. Soils with low pIl values are
the most corrosive for concrete conduits. In both cases
corrosion is more rapid when the moisture content of
the soil is high, The ratings given are low, medium, and
high, and are based on relative corrosiveness.

Table 9 gives interpretations mainly for farm use.
Characteristics and qualities that limit use of the soil
for both reservoir areas and embankments are given un-
der pond development. They are ground water level,



]2 SOIL SURVEY

Figure 12.—This gravel pit in Lorenzo loam is a source of construction and road building materials.

permeability, stoniness or depth to bedrock, strength
and stability, shrink-swell potential, and organic-mat-
ter content. Unless otherwise specified, the entire soil
profile is considered in these evaluations. The evalua-
tions given for reservoirs arve for undisturbed soils, but
the evaluations given for embankments are for soil
materials that have been disturbed. Controlled compac-
tion of embankments commonly results in increased
density and lowered permeability. The terms “subsoil”
and “underlying material” in the embankment column re-
fer to soil materials that have been removed from these
horizons and placed in the embankment.

Some of the factors to be considered in drainage of
soils are rate of water movement into and through the
soil, restricting layers, depth to water table, and topo-
graphic positions. Both surface and subsurface drainage
are considered.

Some of the characteristics and qualities of the soil
that ave important in ¢rrigation are soil depth, available
water capacity, permeability, natural drainage, and rate
of intake of water.

Features that are considered in evaluating soils for
terraces and diversions ave soil stability, texture and
thickness of soil material, stoniness and rockiness, and
topography. Broad base terraces arve not suitable for

slopes of more than 12 percent, but diversions can be
used on steeper slopes.

Suitability of soils for grassed waterways depends on
soil stability, texture and thickness of soil material, ease
in establishing and maintaining a suitable vegetative
cover, and soil slope.

Formation and Classification
of the Soils

This section consists of two main parts. The first part
tells how the factors of soil formation have affected the
development of soils in Marquetie County. The second
explains the system of soil classification cnrrently used
and places each soil series in the classes of that system.

Factors of Soil Formation

Soil is produced by soil-forming processes that act on
geologic deposits. The characteristics of the soil at any
given point are determined by (1) the physical and
mineral composition of the parent material; (2) the cli-
mate under which the geologic deposit has accumulated
and existed since accumulation; (3) living organisms, the
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plant and animal life on and in the soil; (4) the relief, or
landforms and (5) the length of time the forces of soil
formation have acted on the soil material.

Climate and plant and animal life, chiefly plants, are
the active factors of soil formation. They act on ac-
cumulated weathered rocks and slowly change them to
a natural body that has genetically related horizons.
The effects of climate and plant and animal life are
conditioned by relief. The parent material also affects
the kind of soil profile that is formed and, in extreme
cases, determines it almost entirely. Finally, time is needed
for changing the parent material into a soil profile. It
may be much or little, but some time is always required
for differentiation of soil horizons. Usnally a long time
is required for the development of distinct horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can
be made regarding the effect of any one factor unless
conditions are specified for the other four. Many of the
processes of soil development are unknown.

Parent material

The mineral soils of Marquette County are derived
from various kinds of glacial drift. The glacial drift
was deposited during the Cary substage of the Wiscon-
sin Glaciation. The major kinds of drift are glacial till,
glaciofluvial deposits (outwash), or glaciolacustrine sedi-
ments. Some of the glacial drift has been redeposited by
‘the action of wind and water and has affected some of
the soils of the county.

The organic soils are derived from decaying remains
of plants. These soils are underlain at various depths by
glaciofluvial and glaciolacustrine materials. In some
areas they are underlain by marl.

The glacial till soils formed mainly in calcareous sandy
loam till, caleareous loamy sand till, and deeply leached
loamy sand to sand till.

The calcareous sandy loam glacial till is mainly in the
southeastern part of Marquette County. It has a higher
dolomitic gravel and carbonate content than the other
glacial tills of the county. The Lapeer and Pardeeville
soils formed in this kind of till. Where a coarse-textured
upper story overlies this till, the Metea soils formed.

The calcareous loamy sand glacial till occurs random-
ly throughout the county. It has a somewhat lower
dolomitic gravel and carbonate content than the sandy
loam till. The Mecan soils formed in this till and ave on
upland morainic areas of the county. Where a thick
coarse-textured uppev story overlies this till, a loamy
substratum phase of the Gotham soils formed.

The loamy sandy to sand till is throughout the county,
but most of it is in the northwestern part. This till
formed mainly in material weathered from nondolomitic
rocks and minerals, including unconsolidated Cambrian
Sandstone, and is leached to a greater depth than other
kinds of till. The Wyocena soils formed in this till and
in most places are in upland morainic areas of the
county, including many steep hills and ridges.

The glaciofluvial soils formed primarily in calcareous
glacial outivash, neutral to calcareous sandy outwash,
and acid outwash. The calcareous outwash is generally
more gravelly than the acid outwash. The dolomite

gravel content of the calcareous outwash is quite vari-
able. The calcareous outwash is mainly in the east-central
part of the county. Soils formed in calcareous outwash
are those of the FFox, Casco, Boyer, Oshtemo, Lorenzo,
and Boyer, dark surface variant series. Variations in the
dolomitic gravel and carbonate content of outwash and
variations in the native vegetation are responsible for the
large number of series that formed in this parent mate-
rial. The substratum of the Fox, Casco, and Lorenzo soils
generally contains more dolomitic gravel than the cal-
carcous outwash under other soils. The Oshtemo soils
formed in calcareous outwash that has a relatively low
dolomitic gravel content. The Boyer soils and their dark
surface variant formed in calcareous outwash that has
an intermediate carbonate and dolomitic gravel content.

Soils formed in the neutral to calcareous sandy out-
wash are of the Tedrow and Granby series. Because
there is little evidence of dolomitic gravel in the neutral
to calcareous sandy outwash, the reaction is probably due
to the carbonate content of the ground water table.

The acid outwash is mainly quartz sand that has a
relatively low weatherable mineral content. The acid out-
wash occurs throughout the county, but mainly in the
northern part. It occupies level to sloping terraces and
sloping to steep upland areas. Soils formed in acid out-
wash are the Gotham, Plainfield and Moundville soils.
The Gotham soils formed in acid outwash that has a
somewhat finer textured upper story than usual and a
somewhat darker-colored surface layer. Moundville soils
are affected by a higher ground water table than the
Gotham or Plainfield soils. The Plainfield soils have little
horizonation because mostly the soil consists of very
slowly weatherable quartz sand.

The glaciolacustrine soils formed mainly in stratified
silt and clay and stratified silt and fine sand.

The Briggsville, Montello, and Poygan soils formed in
the glaciolacustrine silt and clay that occurs throughout
most of the county but is distributed in greatest extent
in the western part. The carbonate content of these sedi-
ments is somewhat variable, but reaction is generally
more alkaline in the lower part. The Poygan soils have
a higher percentage of clay in the sediments than do
the Montello and Briggsville soils. Where a sandy or
sandy loam upper part of the profile overlies the lacus-
trine silt and clay, the Delton, Seward, and Mosel soils
formed.

The Sisson, Mundelein, Yahara, Colwood, and Keowns
soils formed in glaciolacustrine silt and fine sand that oc-
curs throughout the county. The carbonate content of
these sediments is quite variable. The pH is generally
higher in the lower part of the profile than in the upper
part. Wherve the glaciolacustrine silt and fine sand un-
clerlies thick sandy loam in the upper part of the profile,
loamy substratum phases of the Tedrow and Granby soils
oceur.

The Adrian, Houghton, and Palms soils that formed
in organic deposits occur randomly throughout Marquette
County, but the largest areas are in the south-central
part. The organic soils range widely in depth and consist
mainly of decayed sedges, grasses, and reeds. There are
thin layers of less decomposed fibrous plant residues in
the muck and mucky peat. The organic soils in the
county are underlain by lacustrine silt and clay, lacus-
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trine silt and fine sand, loose sand, and marl. Soils of
the IHoughton series are more than 48 inches deep over
mineral deposits. Where the pH is 5.5 orv less, the acid
variant of the Houghton series occurs.

Climate

Marquette County has the cool continental type climate
characteristic of the north-central part of the United
States. Climate affects soil formation through the pre-
cipitation and heat energy it contributes to the environ-
ment. It influences soils both directly and indirectly. Tt
acts indirectly through organisms, for which it supplies
energy and a suitable environment. Climate is of special
significance in organic-matter accumulation and in-
creased soil fertility, as shown in the Lovenzo, Pardee-
ville, and Boyer, dark surface variant, soils.

Soils on extensive land areas, such as continents, are
aflected by general or macroclimatic conditions. A small
localized area of soils, such as that in Marquette County,
however, may be modified locally by variations in relief
and by aspects of slopes. This indirect effect of climate
slows the physical, chemical, and biological agents of
weathering and decreases the rate of soil formation.

Living organisms

Plants and animals in and on the soil chiefly provide
vegetative cover and organic-matter accumulation. Bac-
tevia, fungi, earthworms, and even man are regarded
as important in furnishing organic matter for the soil
and in the translocation of plant nutrients from lower
to npper horizons.

The first settlers found a vegetative cover that is little
changed, with respect to species, from the present vege-
tation of Marquette County. It consists dominantly of
oak, some jack pine, and many prairie grasses and forbs.
The finer textured soils support mixed hardwoods, in-
cluding white and red oaks. Prairie plants are through-
out the county.

In places where the vegetation was a mixture of trees
and grasses, there occurs a complex association of soils
influenced by forest vegetation, such as the Lapeer soils,
and soils influenced by prairie vegetation, such as the
Pardeeville soils. The darker Pardeeville soils have ap-
parently formed in small grassed openings in the com-
plex vegetative association of prairie and forest com-
munities. Organic soils, such as the Houghton series,
seem to have developed mainly from sedges, grasses, and
reeds that are the dominant vegetative cover of present
marshes. Tamarack is the dominant tree encroaching
upon the marshy areas to form swamps. Local bog areas
are supporting a vegetation of sphagnum and bog blue-
berry, such as grows on the Houghton, acid variant soils.

Relief

Relief influences the formation of soils in the county
by controlling depth to ground water, thickness and or-
ganic matter of the surface layer, thickness of the solum,
and degree of horizonation. The numerous recessional
moraines, pitted plains, outwash and till plains, kames,
eskers, and lacustrine basins caused by the Wisconsin
Glaciation account for much variety in the topography
of the county.

Drainage characteristics are generally reflected in the

color of the soil and in the degree and kind of mottling
or gleying in the soil profile. The Mecan, Lapeer, and
Wyocena soils of the uplands, as well as the Oshtemo,
Gotham and Plainfield soils of outwash plains, are all
well-drained soils. All are free of mottling in the A and
B horizons, but may be mottled in the C horizon or be-
low. Ground water is at depth of more than 5 feet
throughout the year.

In contrast, soils such as those of the Montello series
have mottling in part of the B horizon and in the C
horizon. In these soils, ground water is at a depth of 3
to 5 feet in wet periods. The Mundelein and Tedrow
soils commonly have mottling in the lower part of the
A horizon and in the B and C horizons, and ground
water is 1 to 3 feet below the surface in wet seasons.

The Granby and Colwood series are characterized by
a very dark colored, organic-mineral surface horizon
underlain by mineral gley horizons. Ground water is at
or near the surface throughout the year,

The thickness of the surface layer and its content of
organic matter are commonly related, indirvectly, to
topography. In less sloping areas runoff is slower and
the soils absorb more moisture than on steeper slopes.
As a result. the content of moisture in the less sloping
soils is more favorable for plant growth and organic-
matter accumnlation.

In aveas that are low or basinlike, the soils are likely
to be waterlogged. In some extremely wet arcas, de-
composing plant remains accumulate to a depth of
several feet to form organic soils, such as those of the
Adrian, Palms, Rollin, and Houghton series.

Topography also affects the thickness of the solum
and the degree of horizon differentiation. The soils that
have steep slopes generally are shallower and have less
horizon development.

Time

Time is required by the active agents of soil forma-
tion to develop soils from parent material. Some soils
develop rapidly, others slowly. The length of time re-
quired for the formation of a given type of soil de-
pends on the other soil-forming factors.

Most of the soils of Marquette County formed glacial
drift of the Cary substage of the Wisconsin Glaciation.
The time allowed for their formation has been estimated
as about 11,000 years. This is the apparent time interval
since the last ice advance.

During the early development of soils, the soil ma-
terial is similar to that of the parent material. An ex-
ample of such a soil is the Ankeny soil. Its lack of clay
accumulation or oxidation of minerals in the subsoil is
because of recent deposition. Soil materials of the Ankeny
soils have been deposited within the past 100 years,

The Briggsville soil is an example of a soil that has
had more time to develop. This is shown by accumula-
tion of clay in the subsoil. This clay has moved down
from the surface soil. It is also shown by oxidation of
minerals in the subsoil that give it a reddish-brown color
in most soils.

Classification of the Soils

Classification consists of an orderly grouping of soils
according to a system designed to make it easier to re-
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member soil characteristics and interrelationships, Clas-
sification is nseful in organizing and apply the rvesults
of experience and rescarch. Soils are placed in narrow
classes for discussion in detailed soil surveys and for ap-
plication of knowledge within farms and fields. The many
thousands of narrow classes are then grouped into: pro-
gressively fewer and broader classes in successively higher
categories, so that information can be applied to large
geographic arveas.

The system of classifying soils used in the United
States in recent years was developed in the early sixties
(2) and was adopted by the National Cooperative Soil
Survey in 1965 (4). It 1s under continunal stndy.
~ The current system of classification has six categories.
Beginning with the most inclusive, these categories are
the order, the suborder, the great group, the subgroup,
the family, and the series. The criteria for classification
are soil properties that are observable or measurable, but
the properties are selected so that soils of similar genesis
are grouped together. The placement of some soil series

in the current system of classification, particularly in
families, may change as more precise information be-
comes available.

Table 10 shows the classification of each soil series of
Marvquette County by family, subgroup, and order, accord-
ing to the current system.

Orprr.—Ten soil orders are recognized. They are En-
tisols, Vertisols, Inceptisols, Aridisols, Mollisols, Spodo-
sols, Alfisols, Ultisols, Oxisols, and Histosols. The prop-
erties used to differentiate the soil orders are those that
tend to give broad climatic groupings of soils. The two
exceptions to this arve the Entisols and Histosols, which
occur in many different climates. The five soil orders
in Marquette County are Alfisols, Entisols, Histosols,
Ineceptisols, and Mollisols.

Alfisols are soils that have clay-enviched B horizons
that are high in base saturation. In Marquette County,
this order comprises most of the soils that were former-
ly called Gray-Brown Podzolic soils.

TasLE 10.—Classification of soil series by higher categories

Series Family

Subgroup Order

Adrian_ - _____________

Adrian, stratified
subsoil variant.

Ankeny !

Sandy, mixed, euic, mesic. __ .-
Loamy, mixed, euic, mesic___ ... _____

Coarse-loamy, mixed, mesic.. - ..o -----

ols.

Terric Medisapri s
ols.

Terric Medisapri

Histos

Cumulic Hapludolls_ - _____________ Mollisols.

Boyer_________.__..__ Coarse-loamy, mixed, MesiCo- oo ooooooooomaooaoo- Typic Hapludalfs_ . ___________ Alfisols.
Boyer, dark surface Coarse-loamy, mixed, mesic. oo o ooaooaooo- Typic Argiudolls_ . __ . _.____ Mollisols.
variant. )
Briggsville____________ Fine, mixed, mesic. . oo Typic Hapludalfs o Alfisols.
Casco_ ... . Fine-loamy over sandy or sandy-skeletal, mixed, mesic_ Typic Hapludalfs_ . _.____ Alfisols.
Colwood 2____________ Fine-loamy, mixed, noncalcareous, mesic_ .- __-—--- Typic Haplagquolls__ ... _____ Mollisols.
Delton_______________ Coarse-loamy over clayey, mixed, mesic_ .- _..._____ Arenic Hapludalfs_ .- . ______. Alfisols.
Fox__ . Fine-loamy over sandy or sandy-skeletal, mixed, mesic. Typic Hapludalfs . __________ Alfisols

Gotham______________
Granby 3____ . ______
Houghton_____________
Houghton, acid
variant.

Keowns 4. ____._______
Lapeer_ .. ______
Lorenzo_ . ____________

Meean_ _ - oo _.__ Coarse-loamy, mixed, mesico_._._ .-~
Metea_ ... _.__ Fine-loamy, mixed, mesic__._ - .-
Montello. - _________ Fine, mixed, mesic_ .o~
Mosel - o _._ Fine-loamy, mixed, mesico ... - _--_-
Moundville_ - ___.____ Sandy, mixed, mesico .- __-
Mundelein 5___________ Fine-silty, mixed, mesic_ .- —-__
Oshtemo__.___________ Coarse-loamy, mixed, mesic__—._ - __-___
Palms_______________ Loamy, mixed, euic, mesic_ ...
Pardeeville_____.______ Coarse-loamy, mixed, mesic__-_ -~
Plainfield . ____________ Sandy, mixed, mesic_ ..o --
Poygan____________.__. Fine, mixed, noncalcarcous, mesic. - - - _-
Rollino_______________ Marl, euic, mesic_ - oo
Seward._ .. ____________ Coarse-loamy over clayey, mixed, mesic_. -
Sisson. .. ____. Fine-loamy, mixed, mesic__ ...
Tedrow____.__._._____ Sandy, mixed, mesic - oo .o

Wyocena_ - ___.______.__
Yahara ¢

Sandy, mixed, mesic._______ ... --__-
Sandy, mixed, mesic. ... _---_-
Fuie, mesic_ - ..o
Dysic, mesic. oo oo

Coarse-loamy, mixed, ealearcous, mesic__-_
Coarse-loamy, mixed, mesic..—.- .-
Fine-loamy over sandy or sandy-skeletal, mixed, mesic.

Coarse-loamy, mixed, mesic__..___ .-
Coarse-loamy, mixed, mesic_.-. .-

Alfisols.
Mollisols.
Histosols.
Histosols.

Psammentic Hapludalfs____________
Typic Haplaquolls__.__ .. _____
Typic Medisapris
Typic Medisaprists ... ..

___________ Mollic Haplaguepts_ . -o---________| Inceptisols.
___________ Typic Hapludalfs Alfisols.
Typic Argiudolls. Mollisols.
___________ Typic Hapludalfs_________________| Al fisols.
___________ Arenic Hapludalfs_________________| Alfisols.
___________ Typic Argiudolls.__________.______| Mallisols.
___________ Aquollic Flapludalfs.____________._| Alfisols.
___________ Psammentic Hapludalfs____________| Alfisols,
___________ Aquic Argiudolls_____.____________| Mollisols.
___________ Typic Haphudalfs_ .. _____| Alfisols.
___________ Terric Medisaprists_ .- _-_-._____| Histosols.
___________ Mollic Hapludalfs____.____________.| Alfisols.
___________ Typic Udipsamments__. ... Entisols.

Mollisols.

Typic Haplaquolls . ______
Histosols.

Limnic Medisaprists.__ - _--__

___________ Arenic Hapludalfs_________________| Alfisols.
___________ Typic Hapludalfs.__________.____.| Alfisols.
___________ Aquic Udipsamments_ - .. Entisols.
___________ Typic Hapludalfs__ .. ___.__ Alfisols.
___________ Aquic Hapludolls._______________.._} Mollisols.

1 These soils are taxadjuncts to the Ankeny series because they
are medium acid and occur near the 40° line in Marquette County.

2 These soils are taxadjuncts to the Colwood series because they
have a slightly acid B horizon and chromas higher than 2 in the C
horizon.

3 These soils are taxadjuncts to the Granby series beeause they
have ¢hromas higher than 2 in the C horizon.

4 These soils are taxadjuncts to the Keowns series because they

lack carbonates in the 10- to 20-inch section of the profile and have
dominant chromas of 3 or more hetween the Ap horizon and a depth
of 30 inches.

5 These soils are taxadjuncts to the Mundelein series because
they have hues of 7.5YR in the B and C horizons

¢ These soils are taxadjuncts to the Yahara series because they
have horizons more acid than slightly acid, dominant chromas of
2, and hues of 2.5Y or 5Y.
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Entisols are recent soils. They are without genetic
horizons or have only beginnings of such horizons. In
Marquette County this order includes many but not all
of the soils previously classified Alluvial soils and
Regosols.

Histosols include the soils previously called bog soils
or organic soils. Proposals for the further classification
of Fistosols are being made.

Inceptisols are generally on young but not recent land
surfaces; hence their name is derived from the ILatin
inceptum, for beginning. In Marquette County this order
includes some soils that were formerly known as Low-
Humie Gley soils.

Mollisols are soils that have a mollic epipedon, which
is a thick, dark mineral surface layer. In Marquette
County. the Mollisols have developed under a grass vege-
tation and were called Brunizem (Prairie) and Fumic
Gley soils.

Susorver—Each order has been subdivided into sub-
orders, primarily on the basis of the characteristics that
scemed to produce classes that have the greatest genetic
similarity. The suborders narrow the broad climatic
range permitted in the orders. The soil properties used
to separate suborders are mainly those that reflect either
the presence or absence of waterlogging or soil differences
resulting from the climate or vegetation.

Grear Grour.—Suborders arve separated into great
groups on basis of uniformity in the kinds and sequence
of major soil horizons and featuves. The horizons used
to make separations are those in which clay, iron, or
humus have accumulated or those that contain a pan
that interferes with the growth of roots or movement
of water. The features used are the self-mulching prop-
erties of clays, soil temperature, major differences in
chemical composition (mainly calclum, magnesium,
sodium, and potassinm), and the like. The great group
is not shown separately in table 10, because it 1s the
last word in the name of the subgroup.

Suscrour.—Great groups are subdivided into sub-
groups, one representing the central (typic) segment of
the group, and others, called intergrades, that have
properties of the group and also one or more properties
of another great group, suborder, ov order. Subgroups
may also be made in those instances where soil proper-
ties intergrade outside of the range of any other great
group, suborder, or order. The names of subgroups ave

erived by placing one or more adjectives before the
great group.

Fasy.—Families are separated within a subgroup
primarily on the basis of properties important to the
growth of plants or behavior of soils when used for
engineering. Among the properties considered are tex-
ture, clay composition, reaction, soil temperaturre, perme-
ability, thickness of horizons, and consistence.

Series.—The series is a group of soils having major
horizons that, except for texture of the surface layer,
are similar in important characteristics and in arrange-
ment in the profile. Some of the soils in this county do
not fit in a series that has been recognized in the clas-
sification system, but differ from a named series in ways
too insignificant to be of consequence in interpreting
their nsefulness or behavior. Such soils are taxadjuncts
to the series that they strongly resemble.

General Nature of the County

In this section, additional facts about the county are
discussed, which include the climate, history and develop-
ment, transportation, community facilities, and industries
in the county. Finally, there is a discussion on farming that
mcludes brief desciiptions of types and sizes of farms,
crops grown, and permanent pasture. Also discussed are
Tactors concerning livestock and livestock products and
farm income.

Climate *

The climate of Marquette County is continental.
Winters are cold and snowy. They begin in November
and last through March, although the first and last
months are transitional. Overcast skies are prevalent
during the winter, particularly during November and
December. Changes in weather can be expected every
few days from late in fall through spring, because
changing air masses are part of the pressure systems
that move eastward along the northern part of the
United States and northeastward from the southwest.
Summers are warm and fully developed; usually only a
few short periods are hot and humid. Spring is slow in
coming. As shown in table 11, the low temperatures of
winter are moderated early in spring, rather than the
high temperatures becoming much more frequent. The
change from summer to fall is usually abrupt and oc-
curs m early or mid-September. Nearly every year has
one or more periods of Indian Summer when it is ab-
normally warm, the skies are generally clear, days are
sunny but hazy, and nights are cool. Throughout the
year there is a tendency toward climatic extremes.

During the last 80 years, 90°F. or higher temperatures
were recorded on an average of 18 days a year. During
this period 40 days in 1941 and no days from August
1949 to June 1952 had temperatures of 90° or higher.
Temperatures of zero or less were recorded on an aver-
age of 24 days a year. Extreme years were 1931 and 1936,
in which 4 and 42 days respectively had temperatures of
zero or less. Heat growth units during the growing sea-
son averaged 3,650 above a threshold of 40°; 2950 above
a threshold of 45°; and 2,350 above a threshold of 50°.

The average date of the last 32-degree freeze in spring
is May 13, and the first in fall is September 26. The
growing season, defined as the number of days between
the last 82-degree freeze in spring and the first in fall,
averages 135 days.

Table 12 gives the average monthly temperature and
precipitation in Marquette County. Table 13 gives rela-
tive humidity.

Hilltop elevations tend to decrease the daily and an-
nual temperature ranges, and valleys increase these
ranges by lowering the minimum temperatures through
cold air pooling.

Precipitation is adequate for farming. Soil moisture
is usually adequate for the first part of the growing sea-
son, but after June crops depend upon rain that falls

*By MarviN W. BUrLEY, former Wisconsin State climatologist,
National Weather Service, U.S. Department of Commerce.
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TaBLE 11.—Probabilities of last low temperatures in spring and first i fall

Date of probable temperature
Temperature
20 percent 40 percent, 60 percent 80 percent
probability probhability probabllity probability
Spring:
32° F. or lower, later than__ ... May 23 May 19 May 10 May 3
28° F, or lower, later than________ May 10 May 3 April 27 April 20
24° F. or lower, later than___________________ ... April 27 April 19 April 13 April 5
20° F. or lower, later than_________________________ . April 14 April 6 March 30 March 22
16° F. or lower, later than________ .. April 2 March 25 March 19 March 11
Fall:
32° F. or lower, earlier than_ _ _ _______ . _______ September 16 | September 23 | September 29 | October 6
28° F. or lower, earlier than_ - ________ . _____.___ September 21 | September 29 | October 5 October 13
24° F. or lower, earlier than_ . - ... October 6 October 14 October 20 October 28
20° F. or lower, earlier than__________ . _____ October 16 Octoher 24 October 30 November 7
16° F. or lower, earlier than_ _ _ ___ ____ . _____ October 30 November 7 November 13 | November 21
TABLE 12.—Temperature and precipitation data
[Data recorded at Montello, Wisconsin]
Temperature Precipitation
Average daily Two years in 10 will have One year in 10
at least 4 days with— will have—
Month Days with | Average
Average snow cover| depth of
Maximum Minimum total of 1 inch | snow on
Maximum | Minimum | temperature temperature Less More or more | days with
equal to or equal to or than— than— Snow cover
higher than— | lower than—
°F. °F. °F. °F. Inches Inches Inches Inches
January oo __..___ 27.8 8.5 43 —16 1.12 0. 31 2. 23 24 B}
February_ . ________ 30. 8 10. 3 46 —11 1. 07 .18 2. 38 22 6
March_______ ...~ 40. 7 21. 2 62 3 1. 69 . 50 2. 96 20 7
April - 57.6 33. 9 78 22 2.79 1.11 5. 00 2 2
May - 70. 2 45. 0 85 32 3. 29 1. 61 5. b4 ® 1
June.______________ 79. 4 55. 0 90 43 4, 23 2.24 6. 44 0 0
July. . 84. 5 58. 9 95 49 3. 17 1. 28 5.11 0 0
August_ - - o _____ 82. 6 56. 6 94 44 3. 14 1. 06 6. 08 0 0
September_ . ... __. 74. 1 48, 2 90 33 3. 26 .85 5.95 0 0
October. . _.______ 62. 5 38.1 77 23 2. 01 .47 4. 46 O] 1
November_ .- _____ 44. 9 25. 6 64 7 2. 02 .51 3. 59 6 2
December__.____.__ 31. 2 13. 4 47 —8 1. 18 .32 1. 95 16 4
Year_ ... _.__ 57.2 34,6 | |ecieeeeoo 28,97 | e|emmeeoo 90 5
! Less than half a day.
TaBLE 13.—Seasonal relative humadity in showers and tends to be variable. The frequency of
Data recorded at Momtello aud Girand River Looks, Wisconsi dry spells increases late in summer. Approximately 60
[Data recorded at Montello and Grand River Locks, Wisconsin] percent of the annual precipitation falls in the 5 months
. , _ . of May through September. The possibility of receiving
e Frequency of oceurrence in— 1 inch or more of rain in a 7-day period during the sum-
Humidity level . ] . " ) A
mer is greatest during the first half of June when it 1s
Winter Spring | Summer | Fall about 4 in 10 years. The possibility of a dry week, trace
or less, during the summer is greatest the last part of
Percent Percent Percent Percent August, when it approaches 3 in 10 years. Precipitation
Less than 50 percent_ intensities of about 1.4 inches in 1 hour, 2.0 inches in 6
Fl'OmtDO to 80 per- 55 <0 45 =0 hours, and 2.7 inches in 24 hours can be expected once
Meon 30 o 09 0 ° "% in 2 years. The number of days in a year that have 0.01
cenbe oo 40 30 40 30 inch or more precipitation has averaged 115, and has
heen between 104 and 126 in 2 or 3 years.




88 SOIL

SURVEY

Figure 13.—Granite at Montello is quarried for monuments and markers. The rock formation has little effect on soil development in the
county.

Annual snowfall averages 35 inches a year, but it is
highly variable. Seasonal totals have ranged from 10 to
90 inches. Winters that have little snow allow frost to
penetrate from 3 to 6 feet into the soil. The average date
of the first 1 inch or more snowfall is November 24. The
chance of this fall by October 26 is 1 in 10 years, and by
December 25, 9 in 10 years. A snow depth of 1 inch or
more can be expected about 10 percent of the time in
November, 55 percent in December, 75 percent in Janu-
ary and February, and 40 percent in March.

Thunderstorms occur on an average of 40 days a year,
and in individual years the range is from 32 to 60 days.
Hail falls on an average of 2 days a year, and the num-
ber of occurrences ranges from 0 to 6 days a year. June
has the greatest number of days with thunderstorms,
and May has the greatest number of days with hail.
The most, probable time for severe storms is between
2 pm. and 7 pm. in July. Since 1916, the county has
had six tornadoes.

Prevailing winds are westerly from mid-fall through
mid-spring, and southerly the remaining part of the
year. March, April, and November are the windiest
months and have averages of about 12 miles per hour.
July and August are least windy and have averages of

about 9 miles per hour. Windspeeds in excess of 50
miles per hour can be expected once in 2 years and are
usnally from the southwest or west. The wind averages
less than 4 miles per hour about 10 percent of the time,
from 4 to 12 miles per hour about 50 percent of the
time, 13 to 31 miles per hour about 40 percent of the
time, and more than 31 miles per hour less than 1 per-
cent of the time.

The percentage of possible sunshine is near 40 during
November and December, 60 and greater from May
through October, and between 50 and 60 for the re-
maining months.

History and Development

Marqguette County is on the Fox River. It was visited
by some of the first Frenchmen who came to Wisconsin.
The county was named for one of these, Father Jacques
Marquette. The county originally had considerably more
territory than it does today; its present boundaries were
set in 1858. The first permanent settlers came to the
county more than 10 years after the Black Hawk War.
They came to the town of Buffalo in the spring of 1848.
By the late 1850’s the first wave of settlement had
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Figure 14.—One of the many lakes that provide recreation for Marquette County. Its shores are sandy soils of the Boyer and Plainfield
series.

passed, and the towns settled down to a slow but steady
pattern of development. At the time of the Civil War,
many villages were approximately the same size as they
are today. In recent years, however, the population has
been declining. The total population of the county was
9,097 in 1940; 8,839 in 1950; 8,516 in 1960; and 8,865 in
1970.

Early in the history of the county, much of the trans-
portation depended on the Fox River. In 1851, the first
steamboat came up this river. In the 1870’s, government
dredges opened up the river to accommodate larger ves-
sels, which carried both trade and passengers. Later,
three railroad systems aided in the development of
Marquette and swrrounding counties. The first train
came into the territory on August 8, 1857. Today, United
States and State highways crisscross the county. In
addition there are many roads that are well maintained
by the county and townships.

Trucks now transport all the farm and industrial
products to markets.

Farming is by far the most important enterprise in
Marquette County. It employed 48.4 percent of the
working people in the county in 1950. Trade allowed

for 13.5 percent of the working force, and manufactur-
ing about 10 percent of the labor force. About 12 manu-
facturing plants operate in the county. Among these are
dairy and poultry processing plants, and plants that
produce machine products, granite products (fig. 13),
woodworking products, and leather products.

The many lakes and streams in the county provide
attractions for outdoor sports (fig. 14). Approximately
40 resorts are in the county, and these provide for
fishing, swimming, boating, hunting, camping, horse-
back riding, and other outdoor sports. Muir Park, a
county park, offers camping grounds. The county has
public hunting and fishing grounds.

Farming

Statistics in this section are from the U.S. Bureau of
Census, U.S. Soil Conservation Service, Conservation
Needs, and the Wisconsin State Department of Agri-
culture Crop and Livestock Reporting Service.

Among the types of farms in Marquette County are
dairy, livestock other than dairy or poultry, cash grain.
poultry, vegetable, and tree farms. The sizes of farms
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vary considerably, but the average size farm was 209.7
acres in 1950, 224.5 acres in 1954, and 249.6 acres in
1969.

Corn is the most widely grown crop in Marquette
County. Tame hay is second, and oats is third. Corn is
grown in all soils suitable for row crops in the county.
Oats have always been an important crop in the county.
The average yield has been about 33 bushels per acre.
Most of the oats ave grown as a nurse crop for hay.

Most of the grain is ground and mixed with corn
and protein concentrates and fed to livestock on the
farm. The straw is stored and used for bedding.

Hay crops are grown extensively in the county. Some
areas that arve too steep for row crops are used primarily
for hay. Alfalfa hay is by far the most widely grown
hay crop in the county. The average yield of alfalfa is
about 1.9 tons per acre. Alfalfa gives higher yields of
good quality forage than other kinds of hay or pasture.

Rye is another important crop grown in the county.
The average rye yield was 11.5 bushels per acre in 1956.

Marquette County has expanded rapidly in the pro-
duction of specialty crops such as head lettuce, dry
onions, mint, celery, and spinach. Most of these crops
are grown on muck farms in the southern and eastern
parts of the county. The number of muck farms in-
creased from 2 in 1943 to about 15 in 1963. Growing
these specialty crops is a highly intensified type of
farming requiring large amounts of labor. The sandy
areas of the county are suitable for growing cucumbers,
and a comparatively large acreage is in cucumbers.

Nearly 29 percent of the acreage in farms in the
county is in permanent pasture. Of this 29 percent,
about 16 percent is woodland pastured and 13 per-
cent is other land in permanent pasture. This perma-
nent pasture consists of mostly native grasses. Many
areas are so steep or stony that they cannot be renovated.
Others provide little forage, but they can be improved by
renovation.

In Marquette County livestock and livestock products
provide the major part of the income derived from the
sale of general farm products. Dairy cattle, beef cattle,
and hogs are the most important of the animals raised.

The principal breed of dairy cattle raised in the county
is Holstein, but also raised arve other breeds such as
Guernsey and Brown Swiss. Hereford and Aberdeen
Angus are the most common breeds of beef cattle.

About 13,200 hogs are usually on farms in Marquette
County. The number of sheep has declined somewhat in
recent years. The county reported about 3,077 sheep and
Jambs in 1969.

Total egg production in the county has been fairly
stable, but eggs laid per fowl has increased in recent
years. This increase has been brought about through im-
proved feeding and better management practices. Turkey
production is becoming increasingly important.
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Glossary

Aggregate, soil. Many fine particles held in a single mass or
cluster. Natural soil aggregates such as crumbs, blocks, or
prisms, are called peds. Clods are aggregates produced by
tillage or logging.

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Available water capacity (also termed available moisture capacity).
The capacity of soils to hold water available for nse by most
plants. It is commonly defined as the difference between the
amount of soil water at field capacity and the amount at wilt-
ing point. It is commonly expressed as inches of water per inch
of soil. Classifiecations are very low, less than 3 inches; low,
3 to 6 inches; medium, 6 to 9 inches; high, 9 to 12 inches; and
very high, more than 12 inches.

Cobblestone. A rounded or partly rounded fragment of rock, 8 to 10
inches in diameter.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Loose—Noncoherent when dry or moist; does not hold together
in a mass.

Friable—When moist, crushes easily under genfle pressure be-
tween thumb and forefinger and can he pressed together into
a lump.

Firm.—When moist, crushes under moderate pressure hetween
thumb and forefinger, but resistance is distinetly noticeable.

Plastic—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled
between thumb and forefinger.

Sticky.—When wet, adheres to other material, and tends to
streteh somewhat and pull apart, rather than to pull free
from other material.

Hard.—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger,

Soft—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.—Hard and brittle; little affected by moistening.

Drainage class (natural). Refers to the conditions of frequency and
duration of periods of saturation or partial saturation that
existed during the development of the soil, as opposed to
altered drainage, which is commonly the result of artificial
drainage or irrigation but may be caused by the sudden deepen-
ing of channels or the blocking of drainage outlets. Seven dif-
ferent classes of natural soil drainage are recognized.

Eurcessively drained soils are commonly very porous and rapidly
permeable and have a low water-holding capacity.

Somewhat excessively drained soils are also very permeable and
are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are com-
monly of intermediate texture.

Moderately well drained soils commonly have a slowly permeable
layer in or immediately beneath the solum. They have uni-
form color in the A horizon and upper part of the B horizon
and have mottling in the lower part of the B horizon and
the C horizon.
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Somewhat poorly drained soils are wet for significant periods but
not all the time, and some soils commonly have mottling at a
depth below 6 to 16 inches.

Poorly drained soils are wet for long periods and arve light gray
and generally mottled from the surface downward, although
mottling may be lacking or nearly so in some soils.

Very poorly drained soils are wet nearly all the time. They have
a dark-gray or black surface layer and are gray or light
gray, with or without mottling, in the deeper parts of the
profile.

Field moisture capacity. The moisture content of a soil, expressed
as a percentage of the oven-dry weight, after the gravitational,
or free, water has been allowed to drain away ; the field mois-
ture content 2 or 3 days after a soaking rain; also ealled
normal field capacity, normal moisture capacity, or capillary
capacity.

Flood plain. Nearly level land, consisting of stream sediments, that
borders a stream and is subject to flooding unless protected
artificially.

Glacial drift (geology). Rock material transported by glacial ice
and then deposited ; also includes the assorted and unassorted
materials deposited by streams flowing from glaciers.

(Glacial outwash (geology). Crossbedded gravel, sand, and silt de-
posited by meltwater as it flowed fromn glacial ice.

Glacial till (geology). Unassorted, nonstratified glacial drift con-
sisting of clay, silt, sand, and boulders transported and de-
posited by glacial ice.

Gravelly soil material. From 15 to 50 percent of material by vol-
ume, consists of rounded or angular rock fragments that are
not prominently flattened and are up to 3 inches in diameter.

Hemic material. Organic matter, in early stages of decay, derived
from vegetation that grew on the soil.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinet characteristics produced by soil-forming proc-
esses. These are the major horizons :

O horizon—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues.

A horizon.—The mineral horizon at the surface or just helow an
O horizon. This horizon is the one in which living organisms
are most active and therefore is marked by the accumulation
of humus. The horizon may have lost one or more of soluble
salts, clay, and sesquioxides (iron and aluminum oxides).

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying A to
the underlying C horizon. The B horizon also has distinctive
characteristics caused (1) by accumulation of clay, sesqui-
oxides, humus, or some combination of these; (2) by pris-
matic or blocky structure; (3) by redder or stronger colors
than the A horizon; or (4) by some combination of these.
Combined A and B horizons are usually called the solum, or
true soil. If a soil lacks a B horizon, the A horizon alone is
the solum.

C lorizon.—The weathered rock material immediately beneath
the golum. In most soils this material is presumed to be like
that from which the overlying horizons were formed. If the
material is known to be different from that in the solum, a
Roman numeral precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an
A or B horizon.

Kame (geology). An irregular, short ridge or hill of stratified
glacial drift.

Lacustrine deposit (geology). Material deposited in lake water and
exposed by lowering of the water level or elevation of the land.

Leaching. The removal of soluble materials from soils or other
material by percolating water.

Morphology, soil. The physical makeup of the soil, including the
texture, structure, porosity, consistence, color, and other physi-
cal mineralogical, and Dbiological properties of the various
horizons, and their thickness and arrangement in the soil
profile.

Muck. An organic soil consisting of fairly well decomposed organic
material that is relatively high in mineral content, finely
divided, and dark in color.

Parent material. Disintegrated and partly weathered rock from
which soil has formed.

Peat. Unconsolidated soil material, largely undecomposed organic
matter, that has accumulated where there has been excess
moisture.

Pebble. A rounded or partly rounded fragment of rock, up to 3
inches in diameter.

Ped. An individual natural soil aggregate, such as a crumb, a
prism, or a block, in contrast to a clod. .

Sapric material. Organic matter, at advanced stage of decay, de-
rived mainly from vegetation that grew on the soil.

Stones. Rock fragments greater than 10 inches in diameter if
rounded, and greater than 15 inches along the longer axis if
flat.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from adjoin-
ing aggregates and have properties unlike those of an equal
mass of unaggregated primary soil particles. The principal
forms of soil structure are—platy (laminated), prismatic (ver-
tieal axis of aggregates longer than horizontal), columnar
(prisms with rounded tops), blocky (angular or subangular),
and granuler. Structureless soils are either single grain (each
erain by itself, as in dune sand) or massive (the particles
adhering together without any regular cleavage, as in many
claypans and hardpans).

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of soil. The basie textural classes, in order of
inereasing proportion of fine particles, are sand, loamy sand,
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam,
silty clay loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further divided by
specifying “coarse,” “fine,” or “very fine.”

Water table. The highest part of the soil or underlying rock ma-
terial that is wholly saturated with water. In some places an
upper, or perched, water table may be separated from a lower
one by a dry zone.

Wilting point (or permanent wilting point). The moisture content
of soil, on an oven-dry basis, at which plants (specifically sun-
flower) wilt so much that they do not recover when placed in
a dark, humid atmosphere.



GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and that of the soil
series to which it belongs. 1In referring to a capability unit or woodland group, read the introduction to
the section it is in for general information about its management. Other informatfon is given in tables as

follows:

Acreage and extent, table 1, p. 7. Wildlife, tables 4 and 5, pp. 54 through 57.
Predicted yields, table 2, p. 47. Engineering, tables 6, 7, 8, and 9, pp. 60
Recreation, table 3, p. 52. through 81.
Capability Woodland Recreation  Wildlife
unit group group group
Map
symbol Mapping unit Page Symbol Page Number Page Number Number
Ac Adrian mucky peat, deep-----------~-cc------- 6 IVw-7 45 10 51 1 6
Ad Adrian mucky peat, shallow--~---------------- 6 IVw-7 45 10 51 1 6
Ae Adrian mucky peat, deep, stratified
subsoil variant--------seemmmmommmmm oo 8 IVw-7 45 10 51 1 6
Ak Adrian mucky peat, shallow, stratified
subsoil variant-------=-----memomommeo oo 8 IVw-7 45 10 Sl 1 6
Am Alluvial land-----------c-cmccmmmm e 9 ITIw-12 44 9 51 5 7
An Alluvial land, wet---we-cmmmcmcm e oo 9 IVw-5 45 9 51 3 5b
Ao Ankeny fine sandy loam-------=------cn--m---- 9 ITIw~12 44 1 49 5 4
BmB Boyer loamy fine sand, 2 to 6 percent slopes- 10 I11I1s-4 44 4 49 5 3
BmC2 Boyer loamy fine sand, 6 to 12 percent
slopes, eroded-------~--=--=-------------—- 10 IITe-7 44 4 49 S 3
BmD2 Boyer loamy fine sand, 12 to 20 percent
slopes, eroded-------om-mmmmmmmm oo 10 IVe-7 44 4 49 5 3
BmE2 Boyer loamy fine sand, 20 to 30 percent
slopes, eroded-~----~---v----mmm-mmmo—--- 10 Vile-4 45 4 49 S 3
BnB Boyer fine sandy loam, 2 to 6 percent slopes- 10 IT1Is-4 44 3 49 5 1
BnC2 Boyer fine sandy loam, 6 to 12 percent
slopes, eroded--~------mo-mrmmm e 10 I1le-7 44 3 49 5 1
BnD2 Boyer fine sandy loam, 12 to 20 percent
slopes, eroded------=co-mmommommomo oo 10 IVe-7 44 3 49 5 1
BoA Boyer fine sandy loam, dark surface variant,
0 to 2 percent slopes--------------o-m-—noo 12 I1Is-4 44 12 51 5 4
BoB Boyer fine sandy loam, dark surface variant,
2 to 6 percent slopes------=-=----—c-=-w--- 12 IIIs-4 44 12 51 5 4
BoC2 Boyer fine sandy loam, dark surface variant,
6 to 12 percent slopes, eroded------------- 12 ITle-7 44 12 51 ) 4
BrB Boyer-Oshtemo loamy sands, 2 to 6 percent
slopes-------w-----mmome oo 11 I1Is-4 44 4 49 5 3
BrC2 Boyer-Oshtemo loamy sands, 6 to 12 percent
slopes, eroded--------~=------------------- 11 IITe-7 44 4 49 S 3
BsA  Briggsville loam, 0 to 2 percent slopes------ 13 11s-7 43 1 49 6 2
BsB  Briggsville loam, 2 to 6 percent slopes------ 13 ITe-6 42 1 49 6 2
BsC2 Briggsville loam, 6 to 12 percent slopes,
eroded-----c--mmme e 13 I1Te-2 43 1 49 6 2
BsD2 Briggsville loam, 12 to 20 percent slopes, .
eroded------------“-“--emm o 13 ITIe-2 43 1 49 6 2
BvA Briggsville silt loam, O to 2 percent
SlOpeSemmm e e 13 IIs-7 43 1 49 6 2
BvB Briggsville silt loam, 2 to 6 percent
SlOPES=mmmmmmmm e e 14 Ile-6 42 1 49 6 2
CaB Casco fine sandy loam, 2 to 6 percent
SlOpPE@S === wmm e e m oo 14 ITle-4 43 5 50 5 3
CaC2 Casco fine sandy loam, 6 to 12 percent
slopes, eroded---=------c--mocmmmmm oo 14 IVe-4 44 5 50 5 3
CaD2 Casco fine sandy loam, 12 to 20 percent
slopes, eroded---------=--cemmme e 14 Vie-4 45 5 50 5 3
CaE2 Casco fine sandy loam, 20 to 30 percent
slopes, eroded------~-------cmmmommommeoo 14 Vile-4 45 5 50 5 3




Map
symbol

Co
DeB

DeC2
DfA
DfB
DfC2

FmB
FmC2

FoB
FoC2
Gl1A
G1B
GlC
G1D
GmA
GmB
GmC2
GmD2
GnA
GnB
GoA
Gr
Gs
Gt
Hm

Ke
LpB

LpC2
LpD2
LpE2
LrA
LrB
Ma
McD2

McE2

GUIDE TO MAPPING UNITS--Continued

Mapping unit Page
Colwood fine sandy loam---=--=--ccccmcomnn-—-- 16
Delton loamy fine sand, 1 to 6 percent

SlopeS=-- - e e 16
Delton loamy fine sand, 6 to 12 percent

slopes, eroded----------------ccceme- 16
Delton fine sandy loam, 0O to 2 percent

SlopEeS=---ser e e o 16
Delton fine sandy loam, 2 to 6 percent

S1OpPES-m=mmmm e e e e o 17
Delton fine sandy loam, 6 to 12 percent

slopes, eroded-----------------—ccuo-- 17
Fox sandy loam, 2 to 6 percent slopes-------- 17
Fox sandy loam, 6 to 12 percent slopes,

eroded----m--cccr e 17
Fox loam, 2 to 6 percent slopes----------~--= 18
Fox loam, 6 to 12 percent slopes, eroded----- 18
Gotham loamy fine sand, 0 to 2 percent

SlOPES-=-~-- e me e e e 18
Gotham loamy fine sand, 2 to 6 percent

S1opeS-mmmem e e e me e 18
Gotham loamy fine sand, 6 to 12 percent

SlOPES---=-m e 19
Gotham loamy fine sand, 12 to 20 percent

Slopes-----w-mmmm e 19
Gotham loamy fine sand, loamy substratum,

0 to 2 percent slopeS-------mecccmoam - 19
Gotham loamy fine sand, loamy substratum,

2 to 6 percent slopes-----------c-c-eomoon 19
Gotham loamy fine sand, loamy substratum,

6 to 12 percent slopes, eroded------------- 19
Gotham loamy fine sand, loamy substratum,

12 to 20 percent slopes, eroded------------ 19
Gotham fine sandy loam, 0 to 2 percent

SlOpES=-m-mm e 19
Gotham fine sandy loam, 2 to 6 percent

SlOpPES == m e e 20
Gotham fine sandy loam, loamy substratum,

1 to 3 percent slopes-----====-=----------- 20
Granby loamy fine sand---------------omco---- 20
Granby fine sandy loam------=-----mmommmmmaoo 20
Granby fine sandy loam, loamy substratum----- 20
Houghton mucky peat-------------ccmmocceuno 21
Houghton peat, acid variant------------------ 21
Keowns fine sandy loam----------------------- 22
Lapeer-Pardeeville fine sandy loams, 2 to 6

percent SlOpeS--------mommmmmmo oo eeeee o 22
Lapeer-Pardeeville fine sandy loams, 6 to

12 percent slopes, eroded------------------ 22
Lapeer-Pardeeville fine sandy loams, 12 to

20 percent slopes, eroded------------------ 23
Lapeer-Pardeeville fine sandy loams, 20 to

30 percent slopes, eroded--------------c--- 23
Lorenzo loam, 0 to 2 percent slopes---------- 23
Lorenzo loam, 2 to 6 percent slopes---------- 23
Marsh--=-=-s--commr oo 24
Mecan loamy fine sand, 12 to 20 percent

slopes, eroded----- B e EE T ST P 24

Mecan loamy fine sand, 20 to 30 percent
slopes, eroded--~--=-=--=ccc-memomooooo 25

Capability Woodland Recreation  Wildlife
unit group group group
Symbol Page | Number Page Number Number
TTw-1 42 7 50 3 Sb
I1le-4 43 3 49 5 1
IVe-4 44 3 49 5 1
IIIs-2 44 1 49 5 1
I1Te-4 43 1 49 5 1
IVe-4 44 1 49 5 1
111s-4 44 1 49 2 1
IIIe-7 44 1 49 2 1
1Te-2 42 1 49 2 1
IIle-2 43 1 49 2 1
IVs-3 45 4 49 5 3
1Vs-3 45 4 49 5 3
IVs-3 45 4 49 5 3
Vie-4 45 4 49 S 3
IVs-3 45 4 49 5 3
IVs-3 45 4 49 5 3
1Vs-3 45 4 49 5 3
VIe-4 45 4 49 5 3
IVs-3 45 3 49 5 1
1Vs-3 45 3 49 S 1
IVs-3 45 3 49 5 1
IVw-5 45 8 51 3 Sb
TVw-5 45 8 51 3 Sb
IVw-5 45 8 51 3 Sb
IITw-9 44 10 51 1 6
VIIw-10 46 10 51 1 6
IVw-5 45 7 50 3 5b
Ille-4 43 1 49 2 1
IVe-4 44 1 49 2 1
VIe-4 45 1 49 2 1
Vile-4 45 1 49 2 1
I11s-4 44 12 51 2 4
ITlle-4 43 12 51 2 4
VIIIw-15 46 11 51 1 5b
VIe-4 45 3 49 5 3
Vile-4 45 3 49 5 3




Map
symbol

MeB
MeC2
MfB
MEC2
MfD
MLB
M1C2
MmB
MmC
MmD2
MnB
MnC2
MoA
MoB
MoC
MrA
MrB
MsA
MsB
MtA

MuA
MvA

MwA
MxA
MyA
OsA
OsB
0sC2
0sD2
OtA
OtB

0tC2

Pa
Pc
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Mapping unit
Mecan fine sandy loam, 2 to 6 percent

Mecan fine sandy loam, 6 to 12 percent

slopes, eroded-----=--=-----------emm-meom
Metea loamy fine sand, 2 to 6 percent

SlopeS--=---memeemm e mmm o mmmae oo
Metea loamy fine sand, 6 to 12 percent

slopes, eroded----=--m----momoeennnm oo
Metea loamy fine sand, 12 to 20 percent

slopes--=-==------mmmm e oo e m o
Metea loamy fine sand, sandy substratum,

2 to 6 percent slopesS----------------------
Metea loamy fine sand, sandy substratum,

6 to 12 percent slopes, eroded-------------
Metea fine sandy loam, 2 to 6 percent

Metea fine sandy loam, 6 to 12 percent

slopes----=---m--memmm e m oo
Metea fine sandy loam, 12 to 20 percent

slopes, eroded-------v--m-cmomeamoo e
Metea fine sandy loam, sandy substratum,

2 to 6 percent slopeS----------------------
Metea fine sandy loam, sandy substratum,

6 to 12 percent slopes, eroded-------------
Metea fine sandy loam, stratified

substratum, 0 to 2 percent slopes----------
Metea fine sandy loam, stratified

substratum, 2 to 6 percent slopes----------
Metea fine sandy loam, stratified

substratum, 6 to 12 percent slopes---------
Montello loam, O to 2 percent slopes---------
Montello loam, 2 to 6 percent slopes---------
Montello silt loam, O to 2 percent slopes----
Montello silt loam, 2 to 6 percent slopes----
Mosel fine sandy loam, 0 to 3 percent

Moundville loamy fine sand, 0 to 3 percent
Slopes----------------v--m-----——————--o -
Moundville fine sandy loam, 0 to 3 percent
slopes--------------m---——o—ooo e
Mundelein loam, 0 to 3 percent slopes--------
Mundelein silt loam, 0 to 3 percent slopes---
Oshtemo loamy fine sand, 0 to 2 percent
Slopes=---=---------mmeme— oo
Oshtemo loamy fine sand, 2 to 6 percent

Oshtemo loamy fine sand, 6 to 12 percent
slopes, eroded--------------c--mmooaon
Oshtemo loamy fine sand, 12 to 20 percent
slopes, eroded------w----mmommmmmm oo
Oshtemo fine sandy loam, 0 to 2 percent
SlOpEeS=-=--mmmmm oo m oo
Oshtemo fine sandy loam, 2 to 6 percent
SlopeS-m-m-mem oo oo
Oshtemo fine sandy loam, 6 to 12 percent
slopes, eroded-----=-=------mommconoamano
Palms mucky peat, deep---~-=---cm-m--om-mu---
Palms mucky peat, shallow--~----w--c-ooooooooo

Page

25
25
25
25
26
26
26
26
26
26
26
27
27
27

27
28

28
28

29
29

29
29

30

Capability Woodland Recreation  Wildlife
unit group group group
Symbol  Page | Number Page Number Number
ITle-4 43 3 49 5 1
IVe-4 44 3 49 5 1
Ile-7 42 4 49 ) 3
I1Te-7 44 4 49 S 3
IVe-7 44 4 49 S 3
1Te-7 42 4 49 5 3
IITe-7 44 4 49 S 3
ITle-7 42 3 49 5 1
II1le-7 44 3 49 ) 1
IVe-7 44 3 49 5 1
Ile-7 42 3 49 S 1
IIIe-7 44 3 49 ) 1
11s-7 43 3 49 ) 1
1Te-7 42 3 49 ) 1
I1le-7 44 3 49 5 1
1Is-7 43 12 51 6 2
Ile-6 42 12 51 6 2
I1s-7 43 12 51 6 2
Ile-6 42 12 51 6 2
TIw-2 43 7 50 4 Sa
IIw-2 43 7 50 4 Sa
IVs-3 45 4 49 5 3
1Vs-3 45 3 49 ) 3
IIw-2 43 7 49 4 Sa
ITw-2 43 7 49 4 Sa
IIIs-4 44 4 49 5 3
I1Is-4 44 4 49 5 3
ITIe-7 44 4 49 5 3
IVe-7 44 4 49 ) 3
I1Is-4 44 3 49 5 1
IIIs-4 44 3 49 5 1
IIle-7 44 3 49 5 1
IIw-8 43 10 51 1 6
IIw-8 43 10 Sl 1 6




Map

symbol

PfC2
P£D2
P1A
P1B
P1C
P1D2
PnB
PnC
PnE
Po
Ps
Ro
SeA
SeB
SoA
SoB2
SsA
SsB
StF
TdA
TeA
TfA
TI1A
WoB
WoC
WoD
WoE
WyB
WyC2

YaA

GUIDE TO MAPPING UNITS--Continued

Mapping unit

Plainfield sand, 0 to 12 percent slopes,

Plainfield loamy fine sand, 0 to 2 percent
Slopes-~----m-memmmmmemmmmoomo—mm—ceomoo—o oo
Plainfield loamy fine sand, 2 to 6 percent

Plainfield loamy fine sand, 6 to 12 percent

SlOpeS--=-----mmmmmcmeo—mcceem o —o——me—oo-n
Plainfield loamy fine sand, 12 to 20

percent slopes, eroded---------------------
Plainfield-Wyocena complex, 2 to 6 percent

Slopes-r--==m=m----momoc o oomemmmm oo e
Plainfield-Wyocena complex, 6 to 12 percent

slopes===-m-=-----mm-----ccoomo————-oe-ooao
Plainfield-Wyocena complex, 12 to 30

percent slopes---------------—-------------
Poygan fine sandy loam----------------------~
Poygan silty clay loam-=----------------------
Rollin mucky peat-------====--cmo-cm-ooo—oooo
Seward fine sandy loam, 0 to 2 percent

slopes-==-=-====-------------------eoooooooo
Seward fine sandy loam, 2 to 6 percent
~slopes-------------oomom—eoemmmoomo oo
Sisson fine sandy loam, 0 to 2 percent

Slopes-r--m-mcmmomomccco oo mm—mcem— oo
Sisson fine -sandy loam, 2 to 6 percent

slopes, eroded----=-=---=-c-----ooo-ooo--o-
Sisson loam, 0 to 2 percent slopes-----------
Sisson loam, 2 to é percent slopes---~-~------
Steep sandy land- -<----=--------------------
Tedrow loamy fine sand, 0 to 3 percent

SlopeS--m-----meeemm e mmmce oo m— e oo
Tedrow loamy fine sand, loamy substratum,

0 to 3 percent slopes----------------------
Tedrow fine sandy loam, 0 to 3 percent

slopes---=--=----- B et e
Tedrow fine sandy loam, loamy substratum,

0 to 3 percent slopes----------------------
Wyocena loamy fine sand, 2 to 6 percent

Wyocena' loamy fine sand, 12 to 20 percent
SlOpeS=-==rmemmmmmmmm—emm oo m oo mmemomo oo
Wyocena loamy fine sand, 20 to 30 percent
Slopes----==-w-cmm e e e e
Wyocena fine sandy loam, 2 to 6 percent
Slopes-=-=-==-=--------------o-ooeomo oo
Wyocena fine sandy loam, 6 to 12 percent
slopes, eroded--------==-------------------
Yahara fine sandy loam, 0 to 3 percent

Page

Capab%lity Woodland s Recreation  Wildlife
unit group group group

Symbol Page | Number Page Number Number
Vis-3 45 4 49 S 3
VIIs-3 45 4 49 5 3
IVs-3 45 4 49 5 3
IVs-3 45 4 49 5 3
VIs-3 45 4 49 5 3
VIIs-3 46 4 49 5 3
IVs-3 45 4 49 5 3
VIs-3 45 4 49 5 3
VIIs-3 46 4 49 S 3
ITw-1 42 7 50 3 Sb
ITw-1 42 7 50 3 5b
IVw-7 45 10 S1 1 6
IT1Is-2 44 1 49 5 1
IlIle-4 43 1 49 5 1
I-4 42 1 49 5 1
ITe-2 42 1 49 S 1
I-4 42 1 49 S 1
IIe-2 42 1 49 5 1
VITs-9 46 4 49 5 3
IVw-5 45 8 51 4 5a
IVw-5 45 8 51 4 S5a
IVw-5 45 8 51 4 Sa
TVw-5 45 8 51 4 5a
I1Ie-4 43 4 49 5 3
IVe-4 44 4 49 ) 3
Vie-4 45 4 49 5 3
VIiIe-4 45 4 49 5 3
IIle-4 43 3 49 5 1
IVe-4 44 3 49 5 1
ITw-4 43 12 51 4 Sa




Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers. If you believe you experienced discrimination when obtaining services from
USDA, participating in a USDA program, or participating in a program that receives
financial assistance from USDA, you may file a complaint with USDA. Information
about how to file a discrimination complaint is available from the Office of the
Assistant Secretary for Civil Rights. USDA prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex (including gender identity and expression), marital status, familial
status, parental status, religion, sexual orientation, political beliefs, genetic information,
reprisal, or because all or part of an individual’s income is derived from any public
assistance program. (Not all prohibited bases apply to all programs.)

To file a complaint of discrimination, complete, sign, and mail a program
discrimination complaint form, available at any USDA office location or online at
www.ascr.usda.gov, or write to:

USDA

Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, S.W.

Washington, DC 20250-9410

Or call toll free at (866) 632-9992 (voice) to obtain additional information, the
appropriate office or to request documents. Individuals who are deaf, hard of hearing,
or have speech disabilities may contact USDA through the Federal Relay service
at (800) 877-8339 or (800) 845-6136 (in Spanish). USDA is an equal opportunity
provider, employer, and lender.

Persons with disabilities who require alternative means for communication of
program information (e.g., Braille, large print, audiotape, etc.) should contact USDA’s
TARGET Center at (202) 720-2600 (voice and TDD).


mailto:ServiceDesk-FTC@ftc.usda.gov
http://offices.sc.egov.usda.gov/locator/app
http://offices.sc.egov.usda.gov/locator/app
http://www.ascr.usda.gov/
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