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How To Use This Soil Survey

General Soil Map

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area
divided into groups of associated soils called general soil map units. This map is useful in planning the
use and management of large areas.

To find information about your area of interest, locate that area on the map, identify the name of the
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units
for a general description of the soils in your area.

Detailed Soil Maps

The detailed soil maps follow the general soil map. These maps can
be useful in planning the use and management of small areas.

To find information about
your area of interest,
locate that area on the
Index to Map Sheets,
which precedes the soil
maps. Note the number of
the map sheet, and turn to
that sheet.

Locate your area of
interest on the map
sheet. Note the map unit
symbols that are in that
area. Turn to the Index
to Map Units (see Con-
tents), which lists the map
units by symbol and
name and shows the
page where each map MAP SHEET
unit is described.

AREA OF INTEREST

NOTE: Map unit symbols in a soil
survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

The Summary of Tables shows which table has data on a specific land use for each detailed soil map
unit. See Contents for sections of this publication that may address your specific needs.




This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal part
of the National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in 1985. Soil names and
descriptions were approved in 1986. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1985. This survey was
made cooperatively by the Soil Conservation Service and the Research Division
of the College of Agricultural and Life Sciences, University of Wisconsin. It is
part of the technical assistance furnished to the Marathon County Land
Conservation Committee, which helped to finance the fieldwork.

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping. If
enlarged, maps do not show the small areas of contrasting soils that could have
been shown at a larger scale.

All programs and services of the Soil Conservation Service are offered on a
nondiscriminatory basis, without regard to race, color, national origin, religion,
sex. age. marital status, or handicap.

Cover: Contour strips of oats, corn, and hay in an area of Fenwood-Rozellville silt loams, 2
to 6 percent slopes. The prominent hill in the background is Rib Mountain.
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Foreword

This soil survey contains information that can be used in land-planning
programs in Marathon County. It contains predictions of soil behavior for
selected land uses. The survey also highlights limitations and hazards inherent
in the soil, improvements needed to overcome the limitations, and the impact of
selected land uses on the environment.

This soil survey is designed for many different users. Farmers, foresters, and
agronomists can use it to evaluate the potential of the soil and the management
needed for maximum food and fiber production. Planners, community officials,
engineers, developers, builders, and home buyers can use the survey to plan
land use, select sites for construction, and identify special practices needed to
ensure proper performance. Conservationists, teachers, students, and specialists
in recreation, wildlife management, waste disposal, and pollution control can use
the survey to help them understand, protect, and enhance the environment.

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads. Clayey
or wet soils are poorly suited to use as septic tank absorption fields. A high
water table makes a soil poorly suited to basements or underground
installations.

These and many other soil properties that affect land use are described in this
soil survey. Broad areas of soils are shown on the general soil map. The location
of each soil is shown on the detailed soil maps. Each soil in the survey area is
described. Information on specific uses is given for each soil. Help in using this
publication and additional information are available at the local office of the Soil
Conservation Service or the Cooperative Extension Service.

Duane L. Johnson
State Conservationist
Soil Conservation Service
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MaratroN CounTy is in the central part of Wisconsin
{fig. 1). It lies almost entirely within the drainage basin
of the Wisconsin River. The county has a total area of
1,008,768 acres. Of this total, 997,824 acres is land
and 10,944 acres is water areas greater than 40 acres.
The city of Wausau is the largest community in the
county and is the county seat. It has a population of
32,426.

Dairy farming is the main agricultural enterprise in
the county. Ginseng farming is an important enterprise.
Older soil surveys that included Marathon County
were published in 1917 (6) and 1921 (16). The present
survey updates the earlier ones and provides additional
information and larger maps that show the soils in

greater detail.

General Nature of the County

This section describes history and development;
climate; physiography, relief, and drainage; water
supply; and transportation facilities and industry in the
county.

History and Development

Vast white pine forests attracted the first settlers to
this survey area. In 1839 George Stevens built a
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Figure 1.—Location of Marathon County in Wisconsin.




sawmill on the Wisconsin River at Big Bull Falls, a site
that is now within the city of Wausau (70). By 1849 a
number of sawmilis and the village of Big Bull Falls
were built along the river to accommodate the large
number of logs being floated down the river by
lumbermen. With the extension of railroads into the
county, more sawmifls were built in other parts of the
county as well.

As the white pine forests became depleted, the
lumbering industry began to diversify. The hardwood
trees that remained were used in various wood product
industries. Firms to service these new industries were
founded.

The county, named after a Greek battlefield, was
officially established in 1850. The first group of farmers
in Marathon County, German immigrants, settled in the
towns of Maine and Berlin around 1855. Later, workers
from the large industrialized cities and more immigrants
from Europe settled throughout the county. Attempts
were made to raise a variety of crops and livestock.
Finally, grass and clover were found to grow well on the
soils that the early lumbermen had said were not
suitable for agriculture. Dairy farming soon followed,
with an early preference for butter production. By about
1920 most of the milk was going into the production of
cheese.

Today Marathon County is a leading agricultural area
and an important manufacturing center in Wisconsin.

Climate

Prepared by the National Climatic Data Center, Asheville, North
Carolina.

In Marathon County, winters are very cold and
summers are short and fairly warm. The short freeze-
free period during the summer limits cropping mainly to
corn, small grain, forage crops, and adapted
vegetables. Precipitation is fairly well distributed
throughout the year, reaching a slight peak in summer.
Snow covers the ground much of the time from late fali
through early spring.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Wausau in the period
1951 to 1981. Table 2 shows probable dates of the first
freeze in fall and the last freeze in spring. Table 3
provides data on length of the growing season.

In winter, the average temperature is 15 degrees F
and the average daily minimum temperature is 6
degrees. The lowest temperature on record, which
occurred at Wausau on January 30, 1951, is -40
degrees. In summer, the average temperature is 67
degrees and the average daily maximum temperature is
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78 degrees. The highest recorded temperature, which
occurred at Wausau on July 26, 1964, is 99 degrees.

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the
average temperature each day exceeds a base
temperature (50 degrees F). The normal monthly
accumulation is used to schedule single or successive
plantings of a crop between the last freeze in spring
and the first freeze in fall.

The total annual precipitation is about 32 inches. Of
this, about 23 inches, or about 70 percent, usually falls
in April through September. The growing season for
most crops falls within this period. In 2 years out of 10,
the rainfall in April through September is less than 18
inches. The heaviest 1-day rainfall during the period of
record was 4.46 inches on June 5, 1955.
Thunderstorms occur on about 38 days each year.

The average seasonal snowfall is about 51 inches.
The greatest snow depth at any one time during the
period of record was 34 inches. On the average, 38
days of the year have at ieast 1 inch of snow on the
ground. The number of such days varies greatly from
year to year.

The average relative humidity in midafternoon is
about 60 percent. Humidity is higher at night, and the
average at dawn is about 80 percent. The sun shines
65 percent of the time possible in summer and 45
percent in winter. The prevailing wind is from the
northwest. Average windspeed is highest, 12 miles per
hour, in spring.

Physiography, Relief, and Drainage

Within Marathon County there are four major areas
with distinct physiographic characteristics. These
characteristics are primarily the result of glaciation and
the influence of the underlying bedrock.

The far northern and western parts of the county are
broad, nearly level to sloping ground moraines. The
central part, except for the Wisconsin River Valley, is a
mixed area of ground moraines and uplands underlain
by bedrock at a depth of 2 to 20 feet. This area is
nearly level to steep. The steeper areas generally are
adjacent to major drainageways. The Wisconsin River
Valley is composed of nearly level to very steep
outwash terraces and nearly level and gently sloping
flood plains. The southeastern part of the county
consists mainly of nearly level to steep outwash plains
and stream terraces and undulating to very hilly
moraines and drumlins.

The relief of Marathon County is largely controlled by
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the glacial features and the bedrock. The highest
elevation in the county, on top of Rib Mountain, a
quartzite monadnock, is 1,941 feet. The lowest
elevation, at the point where the Wisconsin River flows
out of the county, is about 1,100 feet. Most of the
county ranges in elevation from 1,200 to 1,450 feet.
Local elevation differences are generally less than 100
feet. The greatest local elevation difference, about 750
feet. is between the top of Rib Mountain and a nearby
outwash terrace in the Wisconsin River Valley.

Most of Marathon County is within the Wisconsin
River drainage basin (4). The western part of the county
is drained mainly by the Little Rib, Big Rib, Black, Big
Eau Pleine, and Little Eau Pleine Rivers and their
tributaries.

The Trappe, Big Sandy, Eau Claire, Bull Junior, Little
Eau Claire. and Piover Rivers and their tributaries drain
the eastern part of Marathon County. The southeastern
part of the county is within the Wolf River drainage
basin. The main streams in this area are Norrie Brook,
Spranger Creek, Comet Creek, and the Little Wolf
River.

Water Supply

Maost of Marathon County is underlain by
Precambrian crystalline rock. In a few places,
particularly in the southeastern and extreme
southwestern parts of the county, Cambrian sandstone
overlies the crystalline rock. Both of these rock
formations are covered with glacial drift that ranges
from 0 to 400 feet in thickness.

Ground water is pumped from aquifers in the
Precambrian and Cambrian rock formations and the
glacial drift (3). This water meets most of the domestic,
livestock, and irrigation needs in Marathon County.

Depth to the water table generally ranges from 0 to
20 feet in the outwash and glacial lake deposits and
from 50 to 100 feet in areas of pitted outwash: it is as
much as 170 feet in the end moraines. Depth to water
in the area of ground moraines ranges from 20 to 50
feet (5).

The highest well yields are from wells in areas
underlain by thick, permeable deposits of saturated
sand and gravel. Yields of 500 to 1,000 gallons per
minute are common from those sand and gravel areas
that are adjacent to the Wisconsin River in the area
between the Lincoin County line and the city of Mosinee
and also in the extreme northeastern part of the county.
Yields of 50 to 500 gallons per minute can be expected
from outwash areas adjacent to the Trappe, Rib, and
Eau Claire Rivers, along the lower reaches of the

Wisconsin River, and in the eastern part of the county.
Yields of less than 50 gallons per minute can be
expected in other areas of the county, most of which
are covered by ground moraines. Generally, the lowest
yields occur where the ground moraines are underlain
by bedrock at a shallow depth. Local geologic
conditions may result in differences in these well yields.

Ground water quality is generally good throughout
Marathon County. Some local problems include
excessive iron, nitrate, and total dissolved solids.

Ground water movement in the Wisconsin and Fox-
Wolf River basins is generally from the sides of the
basin that face toward these rivers and their tributaries.

Marathon County has 10,944 acres of surface water
of more than 40 acres. Additional surface water is in
smaller rivers, streams, lakes, and ponds. The surface
water is used for industry, power generation, irrigation,
recreation, sewage disposal, and livestock watering.
The quality of surface water is affected by variables,
such as dissolved minerals, temperature, dissolved
oxygen, and the biochemical oxygen demand.

Transportation Facilities and Industry

Marathon County is served by Central Wisconsin
Airport at Mosinee and by the Wausau Municipal
Airport. Two intercity bus lines furnish passenger
transportation to all principal Wisconsin cities. Charter
service also is available. Three railways provide freight
service. All parts of the county can be reached by good
hard-surfaced or gravel roads. State Highways 13, 97,
and 107 and U.S. Highway 51 are the main north-south
roads in the county. State Highways 29 and 153 are the
main east-west roads.

Agriculture is the main industry in Marathon County.
Dairying is the predominant type of farming. Marathon
County ranks first in Wisconsin in total number of cows,
total milk production, and receipts by farmers for sales
of dairy products (17). Other enterprises include farm
equipment sales and service; feed, seed, and fertilizer
supplies; and livestock marketing. Marathon County
ranks first in the United States in the production of
ginseng, a high-value specialty crop.

About 37 percent of Marathon County is woodland.
The lumber and paper product industries are leading
employers in the county.

Mineral production in the county presently includes
sand and gravel, granite for roadfill, crushed stone for
roofing granules, and granite for memorials.

The tourist and recreation industries are also
important in Marathon County. Fishing, swimming,
hunting, snowmobiling, and cross-country and downhill



skiing are activities that attract many outdoor
enthusiasts.

How This Survey Was Made

This survey was made to provide information about
the soils in the survey area. The information includes a
description of the soils and their location and a
discussion of the suitability, limitations, and
management of the soifs for specified uses. Sail
scientists observed the steepness, length, and shape of
slopes; the general pattern of drainage; the kinds of
crops and native plants growing on the soils; and the
kinds of bedrock. They dug many holes to study the soil
profile, which is the sequence of natural layers, or
horizons, in a soil. The profile extends from the surface
down into the unconsolidated material in which the soil
formed. The unconsolidated material is devoid of roots
and other living organisms and has not been changed
by other biologic activity.

The soils in the survey area occur in an orderly
pattern that is related to the geology, the landforms,
relief, climate, and the natural vegetation of the area.
Each kind of soil is associated with a particular kind of
landscape or with a segment of the landscape. By
observing the soils in the survey area and relating their
position to specific segments of the landscape, a soil
scientist develops a concept, or model, of how the soils
were formed. Thus, during mapping, this modet enables
the soil scientist to predict with considerable accuracy
the kind of soil at a specific location on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however,
soil scientists must determine the boundaries between
the soils. They can observe only a limited number of
soil profiles. Nevertheless, these observations,
supplemented by an understanding of the soil-
landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to
determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, soil reaction,
and other features that enable them to identify soils.
After describing the soils in the survey area and
determining their properties, the soil scientists assigned
the soils to taxonomic classes (units). Taxonomic
classes are concepts. Each taxonomic class has a set
of soil characteristics with precisely defined limits. The
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classes are used as a basis for comparison to classify
soils systematicaily. The system of taxonomic
classification used in the United States is based mainly
on the kind and character of soil properties and the
arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey
area, they compared the individual soils with similar
soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data
based on experience and research.

While a soil survey is in progress, samples of some
of the soils in the area generally are collected for
laboratory analyses and for engineering tests. Soil
scientists interpreted the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties in terms of expected behavior of the
soils under different uses. Interpretations for all of the
soils were field tested through observation of the soils
in different uses under different levels of management.
Some interpretations are modified to fit local conditions,
and new interpretations sometimes are developed to
meet local needs. Data were assembled from other
sources, such as research information, production
records, and field experience of specialists. For
example, data on crop yields under defined levels of
management were assembled from farm records and
from field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate
and biological activity. Soil conditions are predictable
over long periods of time, but they are not predictable
from year to year. For exampie, soil scientists can state
with a fairly high degree of probability that a given soil
will have a high water table within certain depths in
most years, but they cannot assure that a high water
table will always be at a specific level in the soil on a
specific date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area, they
drew the boundaries of these bodies on aerial
photographs and identified each as a specific map unit.
Aerial photographs show trees, buildings, fields, roads,
and rivers, all of which help in locating boundaries
accurately.

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by several kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant soil or soils. Within a
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taxonomic class there are precisely defined limits for
the properties of the scils. On the landscape, however,
the soils are natural objects. In common with other
natural objects, they have a characteristic variability in
their properties. Thus, the range of some observed
properties may extend beyond the limits defined for a
taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including
areas of soils of other taxonomic classes.
Consequently, every map unit is made up of the soil or
soils for which it is named and some soils that belong to
other taxonomic classes. These latter soils are called
inclusions or included soils.

Most inclusions have properties and behavioral
patterns similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and
management. These are called noncontrasting (similar)
inclusions. They may or may not be mentioned in the
map unit descriptions. Other inclusions, however, have
properties and behavior divergent enough to affect use
or require different management. These are contrasting
(dissimilar) inclusions. They generally occupy small
areas and cannot be shown separately on the soil maps
because of the scale used in mapping. The inclusions
of contrasting soils are mentioned in the map unit
descriptions. A few inclusions may not have been
observed and conseguently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical to make enough
observations to identify all of the kinds of soil on the
landscape.

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the soil data.
The obijective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
landscape into segments that have similar use and
management requirements. The delineation of such
landscape segments on the map provides sufficient
information for the development of resource plans, but
onsite investigation is needed to plan for intensive uses
in small areas.

Survey Procedures

The general procedures followed in making this
survey are described in the National Soils Handbook of
the Soil Conservation Service. The Reconnaissance Soil
Survey of South Part of North-Central Wisconsin (6),
published in 1917, and the Soil Survey of Northern

Wisconsin (16), published in 1921, are two of the
references used.

Before daily fieldwork began, preliminary boundaries
of slopes and landforms were plotted stereoscopically
on aerial photographs. Work prior to 1979 was
completed on aerial photographs made in 1968 at a
scale of 1:15,840. Work compieted after 1979 was on
aerial photographs made in 1878 at a scale of 1:20,000.
U.S. Geological Survey 7.5- and 15-minute topographic
maps and the aerial photographs were studied to relate
land and image features before traverses of the
landscape were made.

Traverses were made at intervals of about one-fifth
of a mile in the parts of Marathon County where land is
used predominantly for crops and such nonagricultural
purposes as building sites and septic tank absorption
fields. Traverses were made at closer intervals in areas
where the soil pattern is highly variable. In areas where
present and anticipated land use is related to forestry,
the traverse intervals were increased.

Soil examinations along the traverses were made
100 to 400 yards apart, depending upon the landscape,
soil pattern, and experience of the mapper.
Observations of such features as landforms, vegetation,
and road cuts were made continuously without regard to
spacing. Soil boundaries were drawn on the basis of
soil examinations, observations, and aerial photo
interpretation. The soil material was examined with the
aid of a hand auger to a depth of 5 feet or to bedrock,
where bedrock was at a depth of less than 5 feet.

Samples for analysis were taken of most of the major
soils in the survey area. The analyses were made by
the National Soil Survey Laboratory, Lincoln, Nebraska,
and the Wisconsin Department of Transportation,
Division of Highways and Transportation Facilities,
Madison, Wisconsin. The results of the Wisconsin
Department of Transportation analyses are given in
table 18 of this survey. The other results can be
obtained by request from the State Office of the Sail
Conservation Service in Madison, Wisconsin.

Atfter completion of the scil mapping on aerial
photographs at scales of 1:15,840 and 1:20,000, the
photographs were converted to clear film positives at a
scale of 1:20,000. The map unit delineations were
transferred to halftone positives at a scale of 1:20,000.
Surface drainage was mapped in the field. Some place
names and cultural features were transferred from U.S.
Geological Survey topographic maps. Others were
recorded from visual observations.






General Soil Map Units

The general soil map at the back of this publication
shows the soil associations in this survey area. Each
association has a distinctive pattern of soils, relief, and
drainage. Each is a unique natural landscape. Typically,
an association consists of one or more major soils and
some minor soils. It is named for the major soils. The
soils making up one association can occur in another
but in a different pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for
selecting a site for a road or building or other structure.
The soils in any one association differ from place to
place in slope, depth, drainage, and other
characteristics that affect management.

The general soil map of Marathon County joins the
general scil maps of Langlade, Portage, Shawano,
Waupaca, and Wood Counties. The soil surveys of
these counties were published at earlier dates. The
associations in these surveys do not fully agree with
those in Marathon County. Some differences are the
result of improvement in the classification of soils,
particularly in the modification or refinement of soil
series concepts. More precise and detailed maps were
needed because the use of the general soil maps has
expanded in recent years; the more modern maps meet
this need. Other differences result from variations in the
extent of the major soils in the different surveys.

Soil Descriptions

Areas Dominated by Soils Underlain by Loamy
Glacial Till

This group of associations makes up about 33
percent of the county. The soils are nearly level and
gently sloping. They formed in silty and loamy deposits
underlain by loamy glacial till. They are somewhat
poorly drained to very poorly drained.

Most areas are used as cropland. Undrained wet
soils are used as woodland, pasture, or wildlife habitat.
The soils in this group are poorly suited or generally
unsuited to dwellings and septic tank absorption fields.

1. Magnor-Cable Association

Deep, nearly level and gently sloping, somewhat poorly
drained to very poorly drained, stony and silty soils on
ground moraines

This association consists of soils on ground moraines
dissected by small streams and intermittent
drainageways. It makes up about 10 percent of the
county. It is about 70 percent Magnor soils, 20 percent
Cable soils, and 10 percent soils of minor extent.

Magnor soils are nearly level and gently sloping and
are somewhat poorly drained. They are in convex and
concave areas on broad plains. Typically, the surface
layer is very dark grayish brown silt loam about 10
inches thick. The next layer is about 14 inches thick. It
is mottled. It is pale brown and strong brown silt loam in
the upper part and yellowish red and pinkish gray sandy
loam in the lower part. The subsoil is yellowish red and
reddish brown, mottled sandy loam about 26 inches
thick. The substratum to a depth of about 60 inches is
dark reddish brown gravelly sandy loam.

Cable soils are nearly level and gently sloping and
are poorly drained and very poorly drained. They are in
depressions and drainageways. Most areas have
cobbles and stones on the surface. Typically, the
surface layer is very dark brown silt loam about 3
inches thick. The subsurface layer is dark gray, mottled
silt loam about 4 inches thick. The subsoil is about 20
inches thick. It is grayish brown and mottled. It is silt
loam in the upper part and loam in the lower part. The
substratum to a depth of about 60 inches is reddish
brown, mottled gravelly sandy loam.

Some of the minor soils in this association are the
Amery, Fenwood, Freeon, and Rietbrock soils. The well
drained Amery soils and the moderately well drained
Freeon soils are on the tops and sides of knolls and
ridges. The well drained Fenwood soils and the



somewhat poorly drained Rietbrock soils are on the
tops and sides of hills and ridges and are adjacent to
major drainageways. They are underlain by bedrock.

Many areas of the Magnor soils are used as
cropland. Water erosion is the main hazard on slopes of
more than 2 percent. Wetness is the main limitation in
the less sloping areas. Most areas of the Cable soils
are used as woodland. Wetness and stoniness are the
main limitations in areas of the Cable soils used for
cultivated crops. The Magnor soils are suited to
cultivated crops and trees. The Cable soils are suited to
trees.

The Magnor soils are poorly suited to septic tank
absorption fields because of wetness and very slow
permeability. They are poorly suited to dwellings
because of wetness. The Cable soils are generally
unsuited to these uses because of ponding and
moderately slow permeability.

2. Withee-Marshfield Association

Deep, nearly level and gently sloping, somewhat poorly
drained and poorly drained, silty soils on ground
moraines

This association consists of soils on-ground moraines
dissected by small streams and intermittent
drainageways. It makes up about 23 percent of the
county. It is about 65 percent Withee soils, 20 percent
Marshfield soils, and 15 percent soils of minor extent.

Withee soils are nearly level and gently sloping and
are somewhat poorly drained. They are in convex and
concave areas on broad plains. Typically, the surface
layer is very dark grayish brown silt loam about 8
inches thick. The subsurface layer is brown, mottled silt
loam about 5 inches thick. The next layer is about 19
inches thick. It is mottled. It is brown and dark brown
silt loam in the upper part and dark brown loam and
brown silt foam in the lower part. The subsoil is about
13 inches thick. It is reddish brown and mottled. It is
clay loam in the upper part and sandy clay loam in the
lower part. The substratum to a depth of about 60
inches is reddish brown sandy clay loam.

Marshfield soils are nearly level and gently sloping
and are poorly drained. They are in depressions and
drainageways. Typically, the surface layer is very dark
brown, mottled silt loam about 8 inches thick. The
subsurface layer is grayish brown, mottled silt loam
about 8 inches thick. The subsoil is light brownish gray,
mottled silt loam and loam about 18 inches thick. The
substratum to a depth of about 60 inches is dark
yellowish brown, mottled sandy loam.

Some of the minor soils in this association are the
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Cathro, Fenwood, Freeon, Rietbrock, and Rozellville
soils. The very poorly drained Cathro soils are in
drainageways and depressions. The well drained
Fenwood and Rozellville soils and the somewhat poorly
drained Rietbrock soils are on the tops and sides of
knolls and hills and are underlain by igneous and
metamorphic bedrock. The moderately well drained
Freeon soils are on the tops and sides of knolls and
ridges.

Many areas of the Withee soils and drained areas of
the Marshfield soils are used as cropland. Most of the
undrained areas of Marshfield soils are used as
woodland or unimproved pasture. Wetness is the main
limitation in the areas used for cultivated crops. Water
erosion is a hazard on the Withee soils. In areas of the
Marshfield soils, frost is a hazard late in spring and
early in fall. The Withee soils and, where adequately
drained, the Marshfield soils are generally suited to
cultivated crops. Both soils are suited to trees.

The Withee soils are poorly suited to septic tank
absorption fields because of wetness and very slow
permeability. They are poorly suited to dwellings
because of wetness. The Marshfield soils are generally
unsuited to these uses because of ponding and
moderately slow permeability.

Areas Dominated by Soils Underlain by Sandy or
Loamy Glacial Till, Residuum, or Bedrock

This group of associations makes up about 50
percent of the county. The soils are nearly level to
steep. They formed in silty, loamy, or sandy deposits
underlain by sandy or loamy glacial till, residuum, or
bedrock. They are somewhat excessively drained, well
drained, somewhat poorly drained, and poorly drained.

Most of the less sloping areas are used as cropland.
The wetter and more sloping soils and the stony and
bouldery soils are used as woodland or pasture.

Most of the well drained and somewhat excessively
drained soils with slopes of less than 6 percent are
suited to dwellings. These soils are suited or only
moderately suited to septic tank absorption fields. The
wetter soils are poorly suited or are generally unsuited
to dwellings and septic tank absorption fields.

3. Kennan-Hatley Association

Deep, nearly level to steep, well drained and somewhat
poorly drained, bouldery, cobbly, silty, and loamy soils on
moraines and drumlins

This association consists of soils on ground, terminal,
and recessional moraines and on drumlins. It makes up
about 9 percent of the county. It is about 60 percent
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Figure 2.—Pattern of soils and parent material in the Kennan-Hatley association.

Kennan soils, 15 percent Hatley soils, and 25 percent
soils of minor extent (fig. 2).

Kennan soils are gently sloping to steep and are well
drained. They are on the tops and sides of knolls, hills,
and ridges on terminal and recessional moraines and
on drumlins. Most uncultivated areas have stones and
boulders on the surface. Typically, the surface layer is
dark brown sandy loam about 8 inches thick. The next
layer is brown and dark brown sandy loam about 18
inches thick. The subsoil is dark brown sandy loam
about 22 inches thick. The substratum to a depth of
about 60 inches is brown loamy sand.

Hatley soils are nearly level and undulating and are
somewhat poorly drained. They are in slight
depressions and are adjacent to drainageways and
bogs on ground, terminal, and recessional moraines.
Most uncultivated areas have stones and boulders on
the surface. Typically, the surface layer is very dark
grayish brown cobbly silt loam about 5 inches thick.
Below that is dark brown cobbly silt loam about 3

inches thick. The next layer is about 12 inches thick. it
is brown and dark brown, mottled cobbly silt loam in the
upper part and dark brown and brown, mottled loam in
the lower part. The subsoil is dark brown, mottied loam
about 12 inches thick. The next layer is dark brown,
mottled sandy loam about 12 inches thick. The
substratum to a depth of about 60 inches is brown,
mottled loamy sand.

Some of the minor soils in this association are the
Alban, Chetek, Graycalm, Greenwood, Oesterle, Plover,
Rosholt, Scott Lake, and Seelyeville soils. The
moderately well drained Alban soils, the somewhat
excessively drained and moderately well drained
Graycalm soils, and the somewhat poorly drained
Plover soils are on glacial lake plains and stream
terraces. The somewhat excessively drained Chetek
soils, the well drained Rosholt soils, the moderately well
drained Scott Lake soils, and the somewhat poorly
drained Oesterle soils are on outwash plains and
stream terraces. The very poorly drained Greenwood
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and Seelyeville soils are in bogs in depressions.

Most of the less sloping and nonbouldery areas of
this association are used as cropland. The steeper and
bouldery areas are used as woodland or unimproved
pasture. Water erosion, slope, and stones and boulders
on the surface are the main management concerns in
areas used for cultivated crops. The wetness of the
Hatley soils also is a limitation. The less sloping and
nonbouldery areas are suited to cultivated crops and to
trees.

The gently sloping areas of the Kennan soils, where
the stones and boulders have been removed, are suited
to septic tank absorption fields and to dwellings. The
sloping and bouldery areas of the Kennan soils are only
moderately suited to these uses. The more sloping,
bouldery and nonbouldery areas are poorly suited
because of slope. The Hatley soils are poorly suited to
septic tank absorption fields and to dwellings because
of wetness.

4. Marathon-Mylrea-Moberg Association

Deep. nearly level to moderately steep, well drained,
somewhat poorly drained, and somewhat excessively
drained. stony, gravelly, and silty soils on uplands and
ground moraines

This association consists of soils on uplands and
ground moraines. It makes up about 8 percent of the
county. It is about 35 percent Marathon soils, 20
percent Mylrea soils, 10 percent Moberg soils, and 35
percent soils of minor extent.

Marathon soils are gently sloping to moderately steep
and are well drained. They are on the tops and sides of
broad knolls and ridges on uplands. Some uncultivated
areas have cobbles, stones, and boulders on the
surface. Typically, the surface layer is dark grayish
brown silt loam about 7 inches thick. The subsurface
layer is brown silt loam about 3 inches thick. The next
layer is brown, dark yellowish brown, and dark brown
silt loam about 19 inches thick. The subsoil is about 28
inches thick. It is brown and dark brown very gravelly
coarse sandy loam in the upper part and dark brown,
strong brown, and yellowish red extremely gravelly
loamy coarse sand in the lower part. The substratum to
a depth of about 60 inches is strong brown extremely
gravelly loamy coarse sand.

Mylrea soils are nearly level and gently sloping and
are somewhat poorly drained. They are in small areas
on convex and concave plains and are on concave foot
slopes on ground moraines. Many uncultivated areas
have cobbles, stones, and boulders on the surface.
Typically, the surface layer is very dark grayish brown
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silt loam about 3 inches thick. The next layer is dark
yellowish brown silt loam about 6 inches thick. The
subsurface layer is light grayish brown, mottled silt loam
about 3 inches thick. Below this is dark yellowish brown
and pale brown, mottled silt loam about 7 inches thick.
The subsoil is about 14 inches thick. It is mottled. It is
yellowish brown silt loam in the upper part and dark
brown fine sandy loam in the lower part. The next layer
is dark brown, mottled gravelly fine sandy loam about 5
inches thick. The substratum to a depth of about 60
inches is brown, mottled extremely gravelly loamy
coarse sand.

Moberg soils are gently sloping to moderately steep
and are somewhat excessively drained. They are on the
tops and sides of knolls and ridges on uplands.
Typically, the surface layer is very dark grayish brown
gravelly silt loam about 4 inches thick. The subsoil is
dark brown gravelly silt loam about 8 inches thick. The
next layer is strong brown very gravelly coarse sandy
loam about 8 inches thick. The substratum to a depth of
about 60 inches is strong brown extremely gravelly
loamy coarse sand.

Some of the minor soils in this association are the
Fenwood, Mosinee, Rietbrock, Rozellville, and Sherry
soils. The well drained Fenwood, Mosinee, and
Rozellville soils are on knolls, ridgetops, and hillsides in
the uplands. The somewhat poorly drained Rietbrock
soils are on the concave or convex tops of broad knolls,
along drainageways, and at the base of slopes in the
uplands. The poorly drained and very poorly drained
Sherry soils are in drainageways and depressions.

Many of the nonstony areas of the Marathon soils,
some areas of the Moberg soils, and some of the
nonstony areas of the Mylrea soils are used as
cropland. Many areas of the Moberg and Mylrea soils
are used as woodland. Water erosion is the main
hazard if cultivated crops are grown. Also, the Moberg
soils are droughty, some areas of the Marathon and
Mylrea soils are stony, and the Mylrea soils that have a
slope of less than 2 percent are excessively wet. In the
nonstony areas, this association is generally suited to
cultivated crops. It is suited to trees.

The nonstony, gently sloping areas of the Marathon
and Moberg soils are suited to dwellings. The gently
sloping Marathon soils are suited to septic tank
absorption fields. The more sloping areas of the
Marathon soils are only moderately suited to septic tank
absorption fields and to dwellings because of slope.
The Moberg soils can readily absorb the effluent in the
septic tank absorption fields, but they cannot
adequately filter it. The poor filtering capacity can result
in the poliution of ground water. The Mylrea soils are
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Figure 3.—Pattern of soils and parent material in the Fenwood-Rietbrock-Rozellville association.

poorly suited to these uses because of wetness and
rapid or very rapid permeability.

5. Fenwood-Rietbrock-Rozellville Association

Deep. nearly level to steep, well drained and somewhat
poorly drained. stony and silty soils on ground moraines
and bedrock-controlled uplands

This association consists of soils on ground moraines
and on uplands underlain by igneous and metamorphic
bedrock. It makes up about 22 percent of the county. It
is about 30 percent Fenwood soils, 30 percent
Rietbrock soils, 15 percent Rozellville soils, and 25
percent soils of minor extent (fig. 3).

Fenwood soils are gently sloping to steep and are
well drained. They are on the tops and sides of knolls,
hills, and ridges on uplands underlain by bedrock. Some
uncultivated areas have cobbles, stones, and bedrock
outcrops on the surface. Typically, the surface layer is
very dark grayish brown silt loam about 8 inches thick.

The subsurface layer is grayish brown and brown loam
about 4 inches thick. The next layer is brown, dark
yellowish brown, and dark brown loam about 12 inches
thick. The subsoil is about 19 inches thick. It is dark
brown. It is gravelly loam in the upper part and cobbly
loam in the lower part. Fractured igneous and
metamorphic bedrock is at a depth of about 43 inches.
Rietbrock soils are nearly {evel to sloping and are
somewhat poorly drained. They are on the concave or
convex tops of broad knolls, at the base of slopes, and
along the edges of drainageways on ground moraines
and on uplands underlain by bedrock. Many
uncultivated areas have cobbles, stones, and bedrock
outcrops on the surface. Typically, the surface layer is
very dark grayish brown silt loam about 8 inches thick.
The subsurface layer is brown, mottled silt loam about 3
inches thick. The next 11 inches is brown, mottled silt
loam and dark brown, mottled loam. The subsaoil is
about 23 inches thick. It is dark brown and mottled. It is
gravelly loam in the upper part, gravelly clay loam in the
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next part, and cobbly loam in the lower part. Shattered
igneous and metamorphic bedrock is at a depth of
about 45 inches.

Rozellville soils are gently sloping and well drained.
They are mapped in complex with the Fenwood soils on
the tops of knolls and hills on uplands. Typically, the
surface layer is very dark grayish brown silt loam about
7 inches thick. The next layer is brown and dark brown
silt loam about 7 inches thick. The subsoil is about 21
inches thick. It is dark brown clay loam in the upper part
and yellowish brown sandy loam in the lower part. The
substratum to a depth of about 60 inches is olive brown
gravelly loam.

Some of the minor soils in this association are the
Marathon, Meadland, Mylrea, Ribhill, Sherry, and
Withee soils. The well drained Marathon soils and the
somewhat poorly drained Mylrea soils are on broad
knolls, ridgetops, and side slopes in the uplands. The
somewhat poorly drained Meadland and Withee soils
are in broad, slightly convex and concave areas on
plains on ground moraines. The well drained Ribhill
soils are on the tops and sides of hills and ridges on
quartzite monadnocks. The poorly drained and very
poorly drained Sherry soils are in depressions and
drainageways.

Many of the less sloping and nonstony areas in this
association are used as cropland. The more sloping or
stony areas are used as woodland. Erosion is the main
hazard in most areas used as cropland, and in some
areas stoniness is the main limitation. The Rietbrock
soils also are limited by wetness on slopes of less than
2 percent. Most of this association is suited to cultivated
crops and to trees.

The less sloping areas of the Fenwood soils are only
moderately suited to septic tank absorption fields and to
dwellings with basements because of the shallow depth
over bedrock. The more sloping areas of the Fenwood
soils are poorly suited to these uses because of slope.
The Rozellville soils are only moderately suited to septic
tank absorption fields because of moderate
permeability. They are suited to dwellings. The
Rietbrock soils are poorly suited to septic tank
absorption fields and to dwellings because of wetness.

6. Meadland-Mosinee-Dancy Association

Deep. nearly level to moderately steep, somewhat poorly
drained. well drained, and poorly drained, stony and
loamy soils on ground moraines and bedrock-controlled
uplands

This association consists of soils on ground moraines

Soil Survey

and on uplands underlain by igneous and metamorphic
bedrock. It makes up about 11 percent of the county. It
is about 40 percent Meadland soils, 30 percent Mosinee
soils, 10 percent Dancy soils, and 20 percent soils of
minor extent.

Meadland soils are nearly level and gently sloping
and are somewhat poorly drained. They are on slightly
convex and concave, broad ground moraines. Many
uncultivated areas have cobbles, stones, and bedrock
outcrops on the surface. Typically, the surface layer is
very dark brown loam about 2 inches thick. The next
layer is dark brown loam about 5 inches thick. Below
this is brown and dark yellowish brown, mottled loam
about 18 inches thick. The subsoil is dark yellowish
brown, mottled loam about 16 inches thick. The
substratum to a depth of about 60 inches is multicolored
gravelly loam.

Mosinee soils are gently sloping to moderately steep
and are well drained. They are on the tops and sides of
knolls, hills, and ridges on uplands underlain by
bedrock. Many uncultivated areas have cobbles, stones,
and bedrock outcrops on the surface. Typically, the
surface layer is dark brown sandy loam about 7 inches
thick. The subsoil is about 35 inches thick. It is dark
yellowish brown gravelly sandy loam in the upper part,
yellowish brown gravelly and very gravelly sandy loam
in the next part, and yellowish brown extremely gravelly
sandy loam in the lower part. Fractured igneous and
metamorphic bedrock is at a depth of about 42 inches.

Dancy soils are nearly level and are poorly drained.
They are in drainageways and depressions on ground
moraines. Typically, the surface layer is black sandy
loam about 4 inches thick. The subsurface layer is gray,
mottled loamy sand about 6 inches thick. The next layer
is gray and brown, mottled loamy sand and sandy loam
about 11 inches thick. The subsoil is light grayish
brown, mottled ioam about 9 inches thick. Below this is
dark grayish brown, mottled loam about 11 inches thick.
The substratum to a depth of about 60 inches is
multicolored sandy loam.

Some of the minor soils in this association are the
Fenwood, Guenther, Mahtomedi, Meehan, Rietbrock,
and Rockers soils. The well drained Fenwood soils and
the somewhat poorly drained Rietbrock soils are on the
tops and sides of knolls and ridges. The moderately
well drained Guenther soils and the somewhat poorly
drained Rockers soils are on knolls and in convex and
concave areas on uplands. The excessively drained and
moderately well drained Mahtomedi soils and the
somewhat poorly drained Meehan soils are on stream
terraces and outwash plains.
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Many areas of the soils in this association are used
as woodland. Some of the less sloping and nonstony
areas of the Mosinee soils, some of the nonstony areas
of the Meadland soils. and a few drained areas of the
Dancy soils are used as cropland. The stony and more
sloping areas of the Mosinee soils, the stony areas of
the Meadland soils, and the undrained areas of the
Dancy soils are used as woodland. Erosion is the main
hazard on the Mosinee soils. The Meadland soils are
limited by wetness and stoniness. The main
management concerns on the Dancy soils are ponding
and wetness. The less sloping and nonstony areas of
the Mosinee soils and the nonstony areas of the
Meadland soils are suited to cultivated crops. This
association is suited to trees.

The gently sloping areas of the Mosinee soils are
only moderately suited to septic tank absorption fields
and to dwellings because of the shallow depth over
bedrock. The sloping and stony areas of the Mosinee
soils are only moderately suited to septic tank
absorption fields and to dwellings because of slope,
stones, and the shallow depth over bedrock. The more
sloping areas of this association are poorly suited to
these uses because of slope. The Meadland soils are
poorly suited to these uses because of wetness and
moderately slow permeability. The Dancy soils are
generally unsuited to septic tank absorption fields and
to dwellings because of ponding.

Areas Dominated by Soils Underlain by Silty, Loamy,
or Sandy, Alluvial, Lacustrine, or Outwash Deposits

This group of associations makes up about 14
percent of the county. The soils are nearly level to very
steep. They formed in, and are underlain by, silty,
loamy, or sandy deposits. They are excessively drained
to very poorly drained.

Many of the less sloping areas of the better drained
soils are used as cropland. The wetter and more
sloping soils are used as woodland.

The well drained, somewhat excessively drained, and
excessively drained soils that have slopes of less than
6 percent are suited to dwellings. These soils can
readily absorb the effluent in septic tank absorption
fields but cannot adequately filter it. The poor filtering
capacity can result in the pollution of ground water. The
moderately well drained soils are suited to dwellings
without basements and are poorly suited to dwellings
with basements. They are poorly suited to septic tank
absorption fields. The wetter scils are poorly suited or
generally unsuited to dwellings and septic tank
absorption fields.
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7. Mahtomedi-Fordum-Sturgeon Association

Deep, nearly level to very steep, excessively drained,
moderately well drained, poorly drained, very poorly
drained, and somewhat poorly drained, sandy and silty
soils on stream terraces, outwash plains, and flood plains

This association consists of soils on outwash plains
and stream terraces dissected by flood plains along the
major streams and rivers. It makes up about 7 percent
of the county. It is about 35 percent Mahtomedi soils,
30 percent Fordum soils, 10 percent Sturgeon soils, and
25 percent soils of minor extent.

Mahtomedi soils are nearly level to very steep and
are excessively drained and moderately well drained.
They are on broad or narrow flats, on the tops and
sides of knolls, and on escarpments on stream terraces
and outwash plains. Typically, the surface layer is dark
brown loamy sand about 8 inches thick. The subsoil is
about 16 inches thick. It is dark brown. It is loamy sand
in the upper part and gravelly loamy sand in the lower
part. The substratum to a depth of about 60 inches is
light brown gravelly coarse sand. In places the
substratum is mottled.

Fordum soils are nearly level and are poorly drained
and very poorly drained. They are in depressions,
drainageways, and overflow channels; in low areas on
flood plains; and on islands in large rivers. Typically, the
surface layer is very dark brown silt loam about 6
inches thick. The upper part of the substratum is dark
gray, mottled silt loam and fine sandy loam. The lower
part to a depth of about 60 inches is gray sand.

Sturgeon soils are nearly level and somewhat poorly
drained. They are in convex areas on flood plains and
on islands in large rivers. Many areas are dissected by
overflow channels. Typically, the surface layer is very
dark grayish brown silt loam about 8 inches thick. The
upper part of the substratum is dark yellowish brown silt
loam about 10 inches thick. The next part is about 13
inches of dark brown, mottled, stratified silt loam, sandy
loam, and loam and about 10 inches of dark yellowish
brown, mottled sand. The lower part to a depth of about
60 inches is brown sand.

Some of the minor soils in this association are the
Chetek, Dunnville, Meehan, Minocqua, Newson, and
Oesterle soils. The somewhat excessively drained
Chetek soils, the somewhat poorly drained Meehan and
Oesterle soils, and the poorly drained and very poorly
drained Minocqua and Newson soils are on outwash
plains and stream terraces. The moderately well
drained Dunnville soils are on low stream terraces.

Many of the less sloping areas of the Mahtomedi
soils are used as cropland. Some of these areas have
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Figure 4.—Pattern of soils and parent material in the Chetek-Rosholt-Oesterle association.

been planted to pine trees. Many areas of the Fordum
and Sturgeon soils are used as woodland. Droughtiness
and soil blowing are the main management concerns in
cultivated areas of the Mahtomedi soils. The main
management concerns on the Fordum and Sturgeon
soils are flooding, ponding, and wetness. Where
adequately protected from soil blowing, the less sloping
areas of the Mahtomedi soils are suited to cultivated
crops. Where drained and protected from flooding, the
Sturgeon soils also are suited to cultivated crops. The
Fordum soils are poorly suited to cultivated crops
because of ponding and flooding. This association is
suited to trees.

The gently sloping areas of the excessively drained
Mahtomedi soils are suited to dwellings. The sloping
areas are only moderately suited to dwellings because
of the slope, and the steeper areas are poorly suited.
The nearly level to moderately steep Mahtomedi soils
can readily absorb the effluent in septic tank absorption

fields but cannot adequately filter it. The poor filtering
capacity can result in pollution of the ground water. The
steep and very steep Mahtomedi soils are generally
unsuited to septic tank absorption fields because of
slope and a poor filtering capacity. The moderately well
drained areas of the Mahtomedi soils are poorly suited
to septic tank absorption fields because of wetness and
a poor filtering capacity. They are only moderately
suited to dwellings with basements because of wetness.
The Fordum and Sturgeon soils are generally unsuited
to these uses because of wetness and flooding.

8. Chetek-Rosholt-Oesterie Association

Deep, nearly level to steep, somewhat excessively
drained, well drained, and somewhat poorly drained,
loamy and silty soils on outwash plains and stream
terraces

This association consists of soils on outwash plains
and stream terraces. It makes up about 5 percent of the
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county. It is about 25 percent Chetek soils, 25 percent
Rosholt soils, 15 percent Oesterle soils, and 35 percent
soils of minor extent (fig. 4).

Chetek soils are nearly level to steep and are
somewhat excessively drained. They are on broad or
narrow, convex or concave flats; on the tops and sides
of knolls, hills, and ridges; and on escarpments.
Typically, the surface layer is very dark grayish brown
sandy loam about 8 inches thick. The subsurface layer
is brown sandy loam about 5 inches thick. The subsoil
is about 10 inches thick. It is dark brown sandy loam in
the upper part and brown gravelly loamy sand in the
lower part. The substratum to a depth of about 60
inches is yellowish brown gravelly coarse sand.

Rosholt soils are nearly level and gently sloping and
are well drained. They are in convex and concave areas
and on flats. Typically, the surface layer is very dark
grayish brown sandy loam about 10 inches thick. The
next layer is brown and dark brown sandy loam about 7
inches thick. The subscil is about 13 inches thick. It is
dark brown. It is gravelly sandy loam in the upper part
and very gravelly loamy coarse sand in the lower part.
The substratum to a depth of about 60 inches is brown
and reddish yellow very gravelly sand.

Oesterle soils are nearly level and are somewhat
poorly drained. They are on narrow flats adjacent to
depressions and drainageways. Typically, the surface
layer is very dark grayish brown loam about 7 inches
thick. The next layer is brown, dark yellowish brown,
and dark brown, mottied sandy loam about 7 inches
thick. The subsoil is about 16 inches thick. it is mottled.
It is dark brown sandy loam in the upper part and light
yellowish brown loamy sand in the lower part. The
substratum to a depth of about 60 inches is light
yellowish brown, mottled sand.

Some of the minor soils in this association are the
Alban, Graycalm, Hatley, Kennan, Mahtomedi,
Minocqua. Plover, and Scott Lake soils. The moderately
well drained Alban soils, the somewhat excessively
drained and moderately well drained Graycalm soils,
the excessively drained and moderately well drained
Mahtomedi soils, and the somewhat poorly drained
Plover soils are on flats and on the tops of knolls and
hills on glacial lake plains and stream terraces. The
somewhat poorly drained Hatley soils and the well
drained Kennan soils are on the tops and sides of
knolls, hills, and ridges and in depressions on ground,
terminal, and recessional moraines and on drumlins.
The poorly drained and very poorly drained Minocqua
soils are in depressions and drainageways. The
moderately well drained Scott Lake soils are on broad
flats adjacent to lower depressional areas.
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Many areas in this association are used as cropland.
Many of the moderately steep and steep areas of the
Chetek soils and undrained areas of the Oesterle soils
are used as woodland. Erosion, drought, and soil
blowing are the main hazards in cultivated areas. A high
water table also is a limitation in the Oesterie soils.
Most of the less sloping areas in this association are
suited to cultivated crops. The moderately steep and
steep areas of the Chetek soils are poorly suited to
cultivated crops because of a severe hazard of water
erosion. This association is suited to trees.

The nearly level and gently sloping areas of the
Chetek soils and the Rosholt soils are suited to
dwellings. The sloping areas are only moderately suited
and the steeper areas are poorly suited to dwellings
because of the slope. All three soils in this association
can readily absorb the effluent in septic tank absorption
fields but cannot adequately filter it. The poor filtering
capacity can result in the pollution of ground water. The
moderately steep and steep areas of the Chetek soils
are poorly suited to septic tank absorption fields
because of both slope and the poor filtering capacity.
The Oesterle soils are poorly suited to dwellings and
septic tank absorption fields because of wetness and
the poor filtering capacity.

9. Mahtomedi-Graycalm-Meehan Association

Deep, nearly level to very steep, excessively drained,
somewhat excessively drained, moderately well drained,
and somewhat poorly drained, sandy soils on outwash
plains, stream terraces, and glacial lake plains

This association consists of soils on outwash plains,
on stream terraces, and in glacial lake basins. It makes
up about 2 percent of the county. It is about 40 percent
Mahtomedi soils, 20 percent Graycalm soils, 10 percent
Meehan soils, and 30 percent soils of minor extent.

Mahtomedi soils are nearly level to very steep and
are excessively drained and moderately well drained.
They are on broad or narrow flats; on the sides and
tops of knolls, hills, and ridges; and on escarpments on
stream terraces and outwash plains. Typically, the
surface layer is dark brown loamy sand about 8 inches
thick. The subsoil is about 16 inches thick. It is dark
brown. It is loamy sand in the upper part and gravelly
loamy sand in the lower part. The substratum to a depth
of about 60 inches is light brown gravelly coarse sand.
In places the substratum is mottled.

Graycalm soils are nearly level and gently sloping
and are somewhat excessively drained and moderately
well drained. They are on small, convex or concave
flats or knolls on outwash plains and glacial lake plains.
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Typically. the surface layer is very dark grayish brown
loamy sand about 9 inches thick. The subsoil is dark
brown and strong brown loamy sand about 17 inches
thick. Between depths of 26 and 52 inches is yellowish
brown loamy sand with lamellae of brown fine sandy
loam. The substratum to a depth of about 60 inches is
brownish yellow sand. In many places the lamellae and
substratum are mottled.

Meehan soils are nearly level and are somewhat
poorly drained. They are on flats around depressions
and along drainageways on outwash plains, stream
terraces, and glacial lake plains. Typically, the surface
layer is very dark grayish brown loamy sand about 10
inches thick. The subsoil is loamy sand about 12 inches
thick. It is dark brown in the upper part and strong
brown and mottled in the lower part. The next layer is
strong brown, mottled sand about 8 inches thick. The
substratum to a depth of about 60 inches is grayish
brown, mottled sand.

Some of the minor sails in this association are the
Cathro, Hatley, Kennan, Newson, and Seelyeville soils.
The very poorly drained Cathro and Seelyeville soils
and the poorly drained and very poorly drained Newson
soils are in bogs, depressions, and drainageways. The
somewhat poorly drained Hatley soils and the well
drained Kennan soils are on the tops and sides of
knolls, hills, and ridges and in depressions on
recessional and ground moraines and on drumlins.

Many areas in this association are used as cropland.
Many undrained areas of the Meehan soils and the
moderately steep to very steep areas of the Mahtomedi
soils are used as woodland. Drought and soil blowing
are the main hazards in cultivated areas. A high water
table also is a limitation in the Meehan soils. Where
irrigated and adequately protected from soil blowing, the
less sloping areas in this association are suited to
cultivated crops, including vegetables, such as
potatoes. Controlled drainage is needed to lower the
water table in the Meehan soils. This association is
suited to trees.

The somewhat excessively drained areas of the
Graycalm soils and the gently sloping areas of the
excessively drained Mahtomedi soils are suited to
dwellings. The sloping areas of the Mahtomedi soils are
only moderately suited to dwellings because of the
slope, and the steeper areas are poorly suited. All three
soils in this association can readily absorb the effluent
in septic tank absorption fields but cannot adequately
filter it. The poor filtering capacity can result in the
pollution of ground water. The Meehan soils and the
moderately well drained areas of the Graycalm and
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Mahtomedi soils are poorly suited to septic tank
absorption fields because of wetness and the poor
filtering capacity. They are only moderately suited to
dwellings with basements because of wetness.

Areas Dominated by Organic Soils That Are Mucky
Throughout or Are Mucky in the Upper Part and Are
Underlain by Silty or Loamy Deposits

These soils make up about 3 percent of the county.
They are nearly level. They formed in organic deposits
or grganic deposits underlain by silty or loamy deposits.
They are very poorly drained.

Most areas are used as wildlife habitat or woodtand.
The soils are generally unsuited to dwellings and septic
tank absorption fields.

10. Cathro-Seelyeville Association

Deep, nearly level, very poorly drained, mucky soils in
depressions on ground moraines, outwash plains, and
glacial lake plains

This association consists of soils in bogs,
depressions, and drainageways on glacial moraines,
outwash plains, and glacial lake plains. It makes up
about 3 percent of the county. it is about 40 percent
Cathro soils, 30 percent Seelyeville soils, and 30
percent soils of minor extent.

Cathro soils are nearly level and are very poorly
drained. They are in depressions and drainageways.
Typically, the organic layer is muck about 28 inches
thick. It is dark reddish brown in the upper part and
black and dark reddish brown in the lower part. The
upper part of the substratum is dark gray silt loam about
5 inches thick. The lower part to a depth of about 60
inches is gray, mottled loam.

Seelyeville soils are nearly level and are very poorly
drained. They are in bogs, depressions, and
drainageways. Typically, they are black muck to a depth
of at least 60 inches.

Some of the minor soils in this association are the
Fordum, Marshfield, Minocqua, Newson, and Sturgeon
soils. The poorly drained and very poorly drained
Fordum soils and the somewhat pocrly drained
Sturgeon soils are on flood plains. The poorly drained
Marshfield soils and the poorly drained and very poorly
drained Minocqua and Newson soils are in
drainageways and depressions.

Some areas of this association are used as
woodland. Other areas are used for wildlife habitat. This
association is limited by ponding. It generally is
unsuited to cultivated crops because of the wetness and
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a hazard of frost late in spring and early in fall. It is
suited to trees.
This association generally is unsuited to septic tank

absorption fields and to dwellings because of ponding
and subsidence.
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Detailed Soil Map Units
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The map units on the detailed soil maps at the back
of this survey represent the soils in the survey area.
The map unit descriptions in this section, along with the
soil maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and Management of the Soils.”

Each map unit on the detailed soil maps represents
an area on the landscape and consists of one or more
soils for which the unit is named.

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil and gives the principal
hazards and limitations to be considered in planning for
specific uses.

Soils that have profiles that are almost alike make up
a soil series. Except for differences in texture of the
surface layer or of the substratum, all the soils of a
series have major horizons that are similar in
composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the substratum. They also can differ in slope,
stoniness. salinity, wetness, degree of erosion, and
other characteristics that affect their use. On the basis
of such differences, a soil series is divided into soil
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Fenwood silt loam, 6 to 12
percent slopes, is a phase of the Fenwood series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soil
complex consists of two or more soils, or one or more
soils and a miscellaneous area, in such an intricate
pattern or in such small areas that they cannot be
shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.
Fenwood-Rozellville silt loams, 2 to 6 percent slopes, is
an example.

Most map units inctude small scattered areas of soils

other than those for which the map unit is named.

Some of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some
small areas of strongly contrasting soils are identified by
a special symbol on the soil maps.

This survey includes miscellaneous areas. Such
areas have little or no soil material and support little or
no vegetation. The map unit Pits, gravel, is an example.
Miscellaneous areas are shown on the soil maps. Some
that are too small to be shown are identified by a
special symbol on the soil maps.

The detailed soil maps do not fully agree with those
for adjacent counties published at an earlier date. Some
differences are the result of improvement in the
classification of soils, particularly in the modification or
refinement of soil series concepts. Other differences
result from variations in the extent of the major soils,
the texture of the surface layer, or the range in slopes
that was permitted within the map units in different
surveys.

Table 4 gives the acreage and proportionate extent
of each map unit. Other tables (see “Summary of
Tables") give properties of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

Soil Descriptions

AbB—Alban loam, 1 to 6 percent slopes. This
deep, nearly level and gently sloping, moderately well
drained soil is in small, convex areas on flats or knolls.
It is on glacial lake plains, delta kames, and stream
terraces. Most areas are circular or irregular in shape
and range from about 4 to 80 acres in size.

Typically, the surface layer is very dark grayish
brown loam about 7 inches thick. The subsurface layer
is brown loam about 4 inches thick. The next layer is
about 23 inches thick. It is brown loam and dark brown
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fine sandy loam in the upper part and dark brown fine
sandy loam and brown sandy loam in the lower part.
The subsoil is dark brown, mottled fine sandy loam
about 4 inches thick. The substratum to a depth of
about 60 inches is brown, mottled fine sand that has
strata of dark brown loamy fine sand. In places the
upper part of the soil is sandy loam or silt loam.

Included with this soil in mapping are small areas of
the Plover, Graycalm, Rosholt, and Scott Lake soils.
The somewhat poorly drained Plover soils are in the
slightly lower landscape positions. The somewhat
excessively drained and moderately well drained
Graycalm soils, the well drained Rosholt soils, and the
moderately well drained Scott Lake soils are in
landscape positions similar to those of the Alban soil.
Graycalm soils have more sand and less silt and clay in
the upper part than does the Alban soil. Rosholt and
Scott Lake soils have a sand or a gravelly or very
gravelly sand substratum. Included soils make up about
5 to 15 percent of individual mapped areas.

Permeability is moderate in this Alban soil. Surface
runoff is slow or medium. Available water capacity is
high. The organic matter content in the surface layer is
moderately low or moderate. During wet periods a
seasonal high water table is at a depth of 3 to 6 feet.

Many areas of this soil are used as cropland. Some
are used as woodland. A few are used for pasture.

This soil is suited to corn and smalil grain and to
grasses and legumes for rotational hay and pasture. If
this soil is cultivated, water erosion is a slight or
moderate hazard. Conservation tillage practices, such
as chisel planting. that leave a protective amount of
crop residue on the surface, contour farming, contour
stripcropping, and a cropping system that includes
rotational hay and pasture help to prevent excessive
soil loss.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of low soil
strength, the use of harvesting or planting equipment is
limited during the spring thaw and during extended
periods of high rainfall. This limitation can be overcome
by restricting the use of equipment during these times.
Competing vegetation interferes with natural
regeneration following harvest. It can be controlled by
applying suitable herbicides or by mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.
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Because of wetness, this soil is poorly suited to
septic tank absorption fields. This limitation can be
overcome by constructing a mound of suitable filtering
material. In places the effluent also can be pumped to
an absorption field in better suited soils that are higher
on the landscape.

Because of wetness, this soil is only moderately
suited to dwellings with basements. It is suited to
dwellings without basements. The wetness can be
overcome by installing a subsurface drainage system
that has a dependable outlet, such as a gravity outlet.

This soil is only moderately suited to local roads and
streets because of frost action. This limitation can be
overcome by replacing the upper part of the soil with
coarse textured base material, such as sand or gravel.

The land capability classification is lle. The woodland
ordination symbol is 3L.

Ad—Altdorf mucky silt loam, 0 to 2 percent
slopes. This deep, nearly level, poorly drained soil is in
depressions and drainageways on ground moraines. It
is subject to ponding. Most areas are long and narrow
or irregular in shape and range from about 4 to 80
acres in size.

Typically, the surface layer is black mucky silt loam
about 3 inches thick. The subsurface layer is dark gray,
mottled silt loam about 5 inches thick. The next layer is
dark grayish brown and dark gray, mottled silty clay
foam and silt loam about 4 inches thick. The subsoil is
reddish brown and dark red, mottled clay about 32
inches thick. The substratum to a depth of about 60
inches is muiticolored clay loam. In some places the
surface layer is silt loam, loam, sandy loam, or muck. In
other places the subsoil and substratum are loam or
sandy clay loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Dolph soils in the slightly
higher landscape positions. These soils make up about
5 to 15 percent of individual mapped areas.

Permeability is slow in this Altdorf soil. Surface runoff
is slow to ponded. Available water capacity is high. The
organic matter content in the surface layer is high or
very high. During wet periods a seasonal high water
table is within a depth of 1 foot.

Many areas of this soil are used as woodland. Some
are used for pasture or wildlife habitat.

Undrained areas are generally unsuitable as cropland
because of wetness and because of frost late in spring
and early in fall. If drained, this soil is suited to oats and
to clover and timothy for rotational hay and pasture. It is
generally unsuited to corn because of the hazard of
freezing. Land smoothing and surface drains can help
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to remove excess water. Cleared areas in intermittent
drainageways can be used as grassed waterways.

Drained areas of this soil are suited to permanent
pasture and hayland. Proper stocking rates, pasture
renovation, rotational grazing, and timely deferment of
grazing help to keep the pasture in good condition.

This soil is suited to trees. Because of wetness, the
trees should be planted by hand or machine on
prepared ridges. Planting vigorous nursery stock helps
to overcome seedling mortality. Harvesting is frequently
limited to periods when the soil is frozen. Harvesting by
clear-cut or area-selection methods helps to prevent
windthrow of the remaining trees. Competing vegetation
interferes with natural regeneration following harvest. It
can be controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of wetland
wildlife habitat. Shallow ponds can be excavated, and
the vegetation that provides food and cover can be
planted or can naturally regenerate.

Because of the ponding and the slow permeability,
this soil is generally unsuited to septic tank absorption
fields. It is generaily unsuited to dwellings because of
the ponding and the shrink-swell potential. Overcoming
these limitations is difficult.

This soil is poorly suited to local roads because of
the shrink-swell potential, low soil strength, and the
ponding. The shrink-swell potential and low soil strength
can be overcome by excavating the soil and replacing it
with coarse textured base material, such as sand or
gravel, and by increasing the thickness of the
pavement. The ponding can be overcome by removing
the surface water through culverts and ditches or by
building on fill material, which raises the road above the
level of ponding. Installing culverts also helps to prevent
road damage by equalizing the water on both sides of
the road.

The land capability classification is Viw in undrained
areas. The woodland ordination symbol is 3W.

AmC—Amery silt loam, 5 to 15 percent slopes.
This deep, gently sloping to moderately steep, well
drained soil is on the tops and sides of knolls on ground
moraines. Most areas are long and narrow or oval and
range from about 4 to 40 acres in size.

Typically. the surface layer is very dark brown silt
loam about 4 inches thick. The next layer is dark brown
silt loam about 4 inches thick. Below that is brown and
dark brown loam and fine sandy loam about 16 inches
thick. The subsoil is dark reddish brown sandy loam
about 10 inches thick. The substratum to a depth of
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about 60 inches is reddish brown gravelly sandy loam.
In some places the upper part of the soil is loam or
sandy loam. In other places the slope is less than 5 or
more than 15 percent.

Included with this soil in mapping are small areas of
the moderately well drained Freeon soils in the slightly
lower landscape positions. Also included are areas of
Amery soils that have cobbles and stones in the surface
layer or that have pockets or strata of sand, gravel, or
cobbles in the substratum. Included soils make up
about 5 to 15 percent of individual mapped areas.

Permeability is moderate in this Amery soil. Surface
runoff is slow or medium. Available water capacity is
maderate. The organic matter content in the surface
layer is moderately low or moderate.

Many areas of this soil are used as woodland. Some
are used as cropland. A few are used for pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. It
also is suited to ginseng. if this soil is cultivated, water
erosion is a moderate or severe hazard. Conservation
tillage practices, such as chisel planting, that leave a
protective amount of crop residue on the surface,
contour stripcropping, diversions, contour farming, and
a cropping system that includes rotational hay and
pasture help to prevent excessive soil loss. Proper
management of crop residue and green manure crops
help to control water erosion, maintain or increase the
organic matter content, and increase the rate of water
infiltration.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of low soil
strength, the use of harvesting or planting equipment is
limited during the spring thaw and during extended
periods of high rainfall. This limitation can be overcome
by restricting the use of equipment during these times.
Competing vegetation interferes with natural
regeneration following harvest. It can be controlled by
applying suitable herbicides or by mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of the moderate permeability and the slope,
this soil is only moderately suited to septic tank
absorption fields. The moderate permeability can be
overcome by constructing a mound of suitable filtering
material or by increasing the size of the absorption field.
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The slope can be reduced by cutting and filling, or a
trench absorption system can be installed on the
contour.

Because of the slope, this soil is only moderately
suited to dwellings. The slope can be reduced by
cutting and filling, or the dwellings can be designed so
that they conform to the natural siope of the land.

This soil is only moderately suited to local roads and
streets because of the slope and frost action. The slope
can be reduced by cutting and filling to shape the
roadway. The potential for frost action can be reduced
by covering or replacing the upper part of the soil with
coarse textured base material. such as sand or gravel.

The land capability classification is llle. The
woodland ordination symbol is 4L.

CbA—Cable silt loam, 0 to 3 percent slopes, stony.
This deep. nearly level and gently sloping, poorly
drained and very poorly drained soil is in depressions
and drainageways on ground moraines. It is subject to
ponding. Stones and cobbles are in the surface layer in
most places. Most areas ate long and narrow and range
from about 4 to 160 acres in size.

Typically, the surface layer is very dark brown silt
loam about 3 inches thick. The subsurface layer is dark
gray, mottled silt loam about 4 inches thick. The subsoil
is about 20 inches thick. It is grayish brown and
mottled. It is silt loam in the upper part and loam in the
lower part. The substratum to a depth of about 60
inches is reddish brown, mottled gravelly sandy loam. In
some places the upper part of the soil is muck, loam, or
sandy loam. In other places the substratum is loam,
sandy clay loam, or clay loam.

included with this soit in mapping are small areas of
the somewhat poorly drained Magnor and Withee soils
in the higher landscape positions. These soils make up
about 5 to 15 percent of individual mapped areas.

Permeability is moderate or moderately slow in the
subsoil of this Cable soil and moderately slow in the
substratum. Surface runoff is very slow or ponded.
Available water capacity is moderate. The organic
matter content in the surface layer is moderate or high.
During wet periods a seasonal high water table is within
a depth of 1 foot.

Most areas of this soil are used as woodland. A few
areas are used for pasture, wildlife habitat, or cropland.

This soil is generally unsuited to use as cropland
because of wetness and the stones. If the soil is
drained and the stones are removed, it is suited to oats
and to clover and timothy for rotational hay and pasture.
It is generally unsuited to corn because of the hazard of
freezing. Land smoothing and surface drains can help
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to remove the excess water. Cleared areas that are in
intermittent drainageways should be used as grassed
waterways.

Some areas can be cleared of stones, drained, and
renovated for permanent pasture and hayland. Proper
stocking rates, pasture renovation, rotational grazing,
and timely deferment of grazing help to keep the
pasture in good condition.

This soil is suited to trees. The use of planting and
harvesting equipment is limited by wetness and the
cobbles and stones. Forest regeneration is limited to
natural seeding or hand planting. Planting vigorous
nursery stock helps to overcome seedling mortality.
Harvesting is frequently limited to periods when the soil
is frozen. Harvesting by clear-cut or area-selection
methods helps to prevent windthrow of the remaining
trees. Competing vegetation interferes with natural
regeneration following harvest. It can be controlled by
applying suitable herbicides or by mechanical removal.

This soil is suited to the development of wetland
wildlife habitat. Shallow ponds can be excavated, and
the vegetation that provides food and cover can be
planted or can naturally regenerate.

Because of the ponding and the moderately slow
permeability, this soil is generally unsuited to septic
tank absorption fields. Because of the ponding, it is
generally unsuited to dwellings. Overcoming these
limitations is difficult.

This soil is poorly suited to local roads because of
ponding and frost action. The ponding can be overcome
by removing the surface water through culverts and
ditches or by adding fill material, which raises the road
above the ponding level. Culverts also help to prevent
road damage by equalizing the water level on each side
of the road. The potential for frost action can be
reduced by excavating the upper part of the soil and
replacing it with coarse textured base material, such as
sand or gravel.

The jand capability classification is VIw in undrained
areas. The woodland ordination symbol is 2X.

Ch—Cathro muck, 0 to 1 percent slopes. This
deep, nearly level, very poorly drained soil is in
drainageways and depressions on ground moraines,
glacial lake plains, and outwash plains. It is subject to
ponding. Most areas are irregular in shape or long and
narrow and range from about 4 to 300 acres in size.

Typically, the organic layer is muck about 28 inches
thick. It is dark reddish brown in the upper part and
black and dark reddish brown in the iower part. The
upper part of the substratum is dark gray silt loam about
5 inches thick. The lower part to a depth of about 60
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inches is gray, mottied loam. In some places the
surface layer is peat. In other places the substratum is
sand. loamy sand, gravelly sand, gravelly loamy sand,
sandy loam, sandy clay loam, or clay loam. In some
areas the organic layer is less than 16 or more than 51
inches thick.

Included with this soil in mapping are small areas of
the poorly drained Cable, Dancy, Fordum, Marshfield,
Minocqua. Newson, and Sherry soils in the slightly
higher landscape positions. These soils formed in silty,
loamy, or sandy deposits. They make up about 5 to 15
percent of individual mapped areas.

Permeability is moderately slow to moderately rapid
in the organic layer of this Cathro soil and moderately
slow or moderate in the loamy and silty substratum.
Surtace runoff is very slow or ponded. Available water
capacity is very high. The organic matter content in the
organic layer is very high. During wet periods a
seasonal high water table is within a depth of 1 foot.

Many areas of this soil are used as wildlife habitat.
Some are used as wood!and.

Undrained areas are generally unsuited to cultivated
crops because of wetness and because of frost late in
spring and early in fall. Most areas cannot be drained
because of a lack of adequate outlets, but some areas
can be drained by open ditches. Drained areas are
suited to oats and to grasses and legumes for rotational
hay and pasture. This soil is generally unsuited to corn
because of the hazard of freezing. If drained and used
as cropland, the soil is subject to subsidence and soil
blowing. A system of controlled drainage that keeps the
water table directly below the root zone of the crops
reduces the susceptibility to subsidence and soil
blowing. Field windbreaks, wind stripcropping, and
cover crops also help to control soil blowing.

Drained areas of this soil are suited to permanent
pasture and hayland. Proper stocking rates, pasture
renovation, rotational grazing, and timely deferment of
grazing help to keep the pasture in good condition.

This soil is suited to trees. Because of wetness,
reforestation is limited to natural regeneration.
Harvesting is frequently limited to periods when the soil
is frozen. Harvesting by clear-cut or area-selection
methods helps to prevent windthrow of the remaining
trees. Competing vegetation interferes with natural
regeneration following harvest. It can be controlled by
applying suitable herbicides or by mechanical removal.

This soil is suited to the development of wetland
wildlife habitat. Shallow ponds can be excavated, and
the vegetation that provides food and cover can bhe
planted or can naturally regenerate.

This soil is generally unsuited to septic tank
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absorption fields, dwellings, and local roads and streets,
mainly because of ponding, subsidence, and frost
action. Overcoming these limitations is difficult.

The land capability classification is VIw in undrained
areas. The woodland ordination symbol is 7W.

CkA—Chetek sandy loam, 0 to 2 percent slopes.
This deep, nearly level, somewhat excessively drained
soil is on broad or narrow flats on stream terraces and
outwash plains. Most areas are irregular in shape and
range from about 10 to 640 acres in size.

Typically, the surface layer is dark brown sandy loam
about 7 inches thick. The subsoit is about 17 inches
thick. It is dark brown sandy loam in the upper part,
reddish brown gravelly sandy loam in the next part, and
yellowish red gravelly loamy sand in the lower part. The
substratum to a depth of about 60 inches is reddish
yellow gravelly coarse sand. In some places the surface
layer is silt loam, loam, or loamy sand. In other places
the slope is more than 2 percent.

Included with this soil in mapping are small areas of
the moderately well drained Mahtomedi and Scott Lake
soils in the slightly lower landscape positions. Also
included are small areas of the excessively drained
Mahtomedi and well drained Rosholt soils in landscape
positions similar to those of the Chetek soil and small
areas of Chetek soils that have cobbles in the surface
layer and subsoil. The surface layer and subsoil of the
Mahtomedi soils have more sand and less silt and clay
than those of the Chetek soil. The upper part of the
Rosholt soils has more silt and less sand.than that of
the Chetek soil. Also, the Rosholt soils have a thicker
solum. Included soils make up 5 to 15 percent of
individual mapped areas.

Permeability is moderately rapid in the upper part of
this Chetek soil and rapid or very rapid in the lower
part. Surface runoff is slow. Available water capacity is
low. The organic matter content in the surface layer is
moderate or moderately low.

Many areas of this soil are used as cropland. Some
are used as woodland or pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. It
also is suited to ginseng. It tends to be droughty during
periods of low rainfall and is subject to soil blowing.
Where an adequate water supply is available, irrigation
can supplement rainfall. If irrigated, the soil is suited to
vegetable crops, such as potatoes, sweet corn, and
snap beans. Conservation tillage practices, such as
chisel planting, that leave a protective amount of crop
residue on the surface, wind stripcropping, cover crops,
and field windbreaks help to prevent excessive soil loss.
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A cropping sequence that includes rotational hay or
pasture also is effective in controlling soil blowing.
Proper management of crop residue and green manure
crops help to prevent excessive soil loss, increase the
organic matter content, and conserve moisture.

This soil is suited to permanent pasture and hayland.
During periods of low rainfall, however, yields are
reduced because of the low available water capacity.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing heip to keep
the pasture in good condition.

This soil is suited to trees. Competing vegetation
interferes with natural regeneration following harvest. It
can be controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

This soil is suited to dwellings and to local roads and
streets. It can readily absorb the effluent in septic tank
absorption fields but does not adequately filter it. The
poor filtering capacity can result in the pollution of
ground water.

The land capability classification is llls. The
woodland ordination symbol is 6A.

CkB—Chetek sandy loam, 2 to 6 percent slopes.
This deep. gently sloping, somewhat excessively
drained soil is on broad or narrow, convex or concave
flats or knolls on stream terraces and outwash plains.
Most areas are irregular in shape and range from about
10 to 400 acres in size.

Typically. the surface layer is very dark grayish
brown sandy loam about 8 inches thick. The subsurface
fayer is brown sandy loam about 5 inches thick. The
subsoil is about 10 inches thick. It is dark brown sandy
loam in the upper part and brown gravelly loamy sand
in the lower part. The substratum to a depth of about 60
inches is yellowish brown gravelly coarse sand. In some
places the surface layer is silt foam, loam, or loamy
sand. In other places the slope is less than 2 or more
than 6 percent.

Included with this soil in mapping are small areas of
the moderately well drained Mahtomedi and Scott Lake
soils in the slightly lower landscape positions. Also
included are small areas of the excessively drained
Mahtomedi and well drained Rosholt soils in landscape
positions similar to those of the Chetek soil and small
areas of Chetek soils that have cobbles in the surface
layer and subsoil. The surface layer and subsoil of the
Mahtomedi soils have more sand and less silt and clay
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than those of the Chetek soil. The upper part of the
Rosholt soils has more silt and less sand than that of
the Chetek soil. Also, the Rosholt soils have a thicker
solum. Included soils make up 5 to 15 percent of
individual mapped areas.

Permeability is moderately rapid in the upper part of
this Chetek soil and rapid or very rapid in the lower
part. Surface runoff is slow. Available water capacity is
low. The organic matter content in the surface layer is
moderate or moderately low.

Many areas of this soil are used as cropland. Some
are used as woodland or pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. It
also is suited to ginseng. If cultivated crops are grown,
the hazard of water erosion is slight or moderate. Also,
soil blowing is a hazard. Conservation tillage practices,
such as chisel planting, that leave a protective amount
of crop residue on the surface, contour stripcropping,
and contour farming help to prevent excessive water
erosion. Wind stripcropping, cover crops, conservation
tillage, and field windbreaks help to prevent excessive
soil blowing. A cropping system that includes rotational
hay and pasture also is effective in controlling water
erosion and soil blowing. The soil tends to be droughty
during periods of low rainfall. Where an adequate water
supply is available, irrigation can supplement rainfall. If
irrigated, the soil is suited to vegetahle crops, such as
potatoes, sweet corn, and snap beans. Proper
management of crop residue and green manure crops
help to prevent excessive soil loss, maintain or increase
the organic matter content, and conserve moisture.

This soil is suited to permanent pasture and hayland.
During periods of low rainfall, however, yields are
reduced because of the low available water capacity.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Competing vegetation
interferes with natural regeneration following harvest. It
can be controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

This soil is suited to dwellings and to local roads and
streets. It can readily absorb the effluent in septic tank
absorption fields but does not adequately filter it. The
poor filtering capacity can result in the pollution of
ground water.
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The land capability classification is {lle. The
woodland ordination symbol is 6A.

CkC--Chetek sandy loam, 6 to 15 percent slopes.
This deep, somewhat excessively drained soil is on the
sides of knolls and ridges on stream terraces and
outwash plains. It is sloping and moderately steep or is
rolling and hilly. Most areas are irregular in shape and
range from about 4 to 40 acres in size.

Typically, the surface layer is dark brown sandy loam
about 8 inches thick. The subsoil is about 11 inches
thick. It is dark brown sandy loam in the upper part and
strong brown gravelly loamy sand in the lower part. The
substratum to a depth of about 60 inches is reddish
yellow gravelly sand. In some places the upper part of
the soil is silt loam, loam, or loamy sand. In other
places the slope is less than 6 or more than 15 percent.

Included with this soil in mapping are small areas of
the well drained Kennan and excessively drained
Mahtomedi soils. These soils are in landscape positions
similar to those of the Chetek soil. Kennan soils are
underlain by loamy sand glacial till. The surface layer
and subsoil of the Mahtomedi soils have more sand and
less silt and clay than those of the Chetek soil. Also
included are small areas of Chetek soils that have
cobbles in the surface layer and subsoil. Included soils
make up about 5 to 15 percent of individual mapped
areas.

Permeability is moderately rapid in the upper part of
this Chetek soil and rapid or very rapid in the lower
part. Surface runoff is medium. Available water capacity
is low. The organic matter content in the surface layer
is moderately low or moderate.

Many areas of this soil are used as cropland. Some
are used as woodland. A few are used for pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. It
also is suited to ginseng. If cultivated crops are grown,
the hazard of water erosion is moderate. Also, soil
blowing is a hazard. Conservation tillage practices, such
as chisel planting, that leave a protective amount of
crop residue on the surface, contour stripcropping,
contour farming, and a cropping system that includes
rotational hay and pasture help to prevent excessive
water erosion. Wind stripcropping, cover crops,
conservation tillage. and field windbreaks help to
prevent excessive soil blowing. The soil tends to be
droughty during periods of low rainfall. Most irrigation
equipment does not function properly on this soil
because of the slope. Proper management of crop
residue and green manure crops help to reduce soil
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loss, maintain or increase the organic matter content,
and conserve moisture.

This soil is suited to permanent pasture and hayland.
During periods of low rainfall, however, yields are
reduced because of the low available water capacity.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Competing vegetation
interferes with natural regeneration following harvest. It
can be controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

This soil can readily absorb the effluent in septic tank
absorption fields but does not adequately filter it. The
poor filtering capacity can result in the pollution of
ground water.

Because of the slope, this soil is only moderately
suited to dwellings. The slope can be reduced by
cutting and filling, or the dwellings can be designed so
that they conform to the natural slope of the land.

Because of the slope, this soil is only moderately
suited to local roads and streets. The slope can be
reduced by cutting and filling to shape the roadway.

The land capability classification is IVe. The
woodland ordination symbol is 6A.

CKE—Chetek sandy loam, 15 to 30 percent slopes.
This deep, moderately steep and steep, somewhat
excessively drained soil is on the sides of hills and on
escarpments on stream terraces and outwash plains.
Most areas are long and narrow or irregular in shape
and range from about 4 to 20 acres in size.

Typically, the surface layer is very dark brown sandy
loam about 3 inches thick. The subsurface layer is
brown sandy loam about 4 inches thick. The subsoil is
about 17 inches thick. It is dark brown sandy loam in
the upper part and strong brown gravelly loamy sand in
the lower part. The substratum to a depth of about 60
inches is yellowish brown gravelly sand. In some places
the upper part of the soil is loam or loamy sand. In
other places the slope is less than 15 or more than 30
percent.

Included with this soil in mapping are small areas of
the well drained Kennan and excessively drained
Mahtomedi soils. These soils are in landscape positions
similar to those of the Chetek soil. Kennan soils are
underlain by loamy sand glacial till. The surface layer
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and subsoil of the Mahtomedi soils have more sand and
less silt and clay than those of the Chetek soil. Also
included are small areas of Chetek soils that have
cobbles in the surface layer and subsoil. Included soils
make up about 5 to 15 percent of individual mapped
areas.

Permeability is moderately rapid in the upper part of
this Chetek soil and rapid or very rapid in the lower
part. Surface runoff is rapid. Available water capacity is
low. The organic matter content in the surface layer is
moderately low or moderate.

Many areas of this soil are used as woodland. Some
are used for pasture, and a few are used as cropland.

This soil is generally unsuited to row crops because
of the low available water capacity and a severe hazard
of water erosion. The less sloping areas are suited to
small grain and to grasses and legumes for rotational
hay and pasture. Conservation tillage practices, such as
chisel planting, that 'eave a protective amount of crop
residue on the surface, contour stripcropping, contour
farming. and a cropping system that includes rotational
hay and pasture help to prevent excessive soil loss.
The soil tends to be droughty during periods of low
rainfall. Irrigation equipment does not function properly
on this soil because of the slope. Proper management
of crop residue and green manure crops help to reduce
soil loss, maintain or increase the organic matter
content, and conserve moisture.

This soil is suited to permanent pasture and hayland.
During periods of low rainfall, however, yields are
reduced because of the low available water capacity.
Proper stocking rates, pasture renovation, rotational
grazing. and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Slope and seedling
survival are the main management concerns. Planting
trees on the contour and carefully locating skid roads
during harvest minimize erosion. Seedling survival on
the steeper slopes facing south or west can be
improved by carefully planting vigorous nursery stock.
Competing vegetation interferes with natural
regeneration following harvest. It can be controlled by
applying suitable herbicides or by mechanical removal.

This soil is suited to the development of openland
and woodland habitat. The vegetation that provides
food and cover can be planted or can naturally
regenerate.

Because of the slope. this soil is poorly suited to
septic tank absorption fields, dwellings, and local roads
and streets. This limitation can be overcome by cutting
and filling. Also. a trench absorption system can be
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installed on the contour in some areas. Although this
soil can readily absorb the effluent in septic tank
absorption fields, it does not adequately filter it. The
poor filtering capacity can result in the pollution of
ground water. Dwellings can be designed so that they
conform to the natural slope of the land, and roads can
be constructed in the less sloping areas.

The land capability classification is Vle. The
woodland ordination symbol is 6R.

Da—Dancy sandy loam, 0 to 2 percent slopes. This
deep, nearly level, poorly drained soil is in depressions
and drainageways on ground moraines. It is subject to
ponding. Most areas are long and narrow or irregular in
shape and range from about 4 to 400 acres in size.

Typically, the surface layer is black sandy loam about
4 inches thick. The subsurface layer is gray, mottled
loamy sand about 6 inches thick. The next [ayer is gray
and brown, mottled loamy sand and sandy loam about
11 inches thick. The subsoil is light grayish brown,
mottled loam about 9 inches thick. Below that is dark
grayish brown, mottled loam about 11 inches thick. The
substratum to a depth of about 60 inches is muiticolored
sandy loam. in some places the surface layer is muck,
mucky sandy loam, loamy sand, or mucky loamy sand.
In other places the upper part of the soil is muck, silt
loam, loam, or sandy loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Meadland and Rockers
soils in the higher landscape positions. Also included
are areas of Dancy soils that have cobbles and stones
in the surface layer. Included soils make up about 5 to
15 percent of individual mapped areas.

Permeability is moderately rapid in the upper part of
this Dancy soil and moderate in the lower part. Surface
runoff is slow to ponded. Available water capacity is
moderate. The organic matter content in the surface
layer is moderately low or moderate. During wet periods
a seasonal high water table is within a depth of 1 foot.

Most areas of this soil are used as woodland. A few
are used as cropland or pasture.

Undrained areas are generally unsuitable as cropland
because of wetness and because of frost late in spring
and early in fall. If drained, this soil is suited to oats and
to clover and timothy for rotational hay and pasture. It is
generally unsuited to corn because of the hazard of
freezing. If drained, it is subject to soil blowing.
Conservation tillage practices, such as chisel planting,
that leave a protective amount of crop residue on the
surface, cover crops, wind stripcropping, and a cropping
system that includes rotational hay and pasture help to
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prevent excessive soil loss. Cleared areas in
intermittent drainageways can be used as grassed
waterways.

Drained areas of this soil are suited to permanent
pasture and hayland. Proper stocking rates, pasture
renovation, rotational grazing, and timely deferment of
grazing help to keep the pasture in good condition.

This soil is suited to trees. Because of wetness, the
trees should be planted by hand or machine on
prepared ridges. Planting vigorous nursery stock helps
to overcome seedling mortality. Harvesting is frequently
limited to periods when the soil is frozen. Harvesting by
clear-cut or area-selection methods helps to prevent
windthrow of the remaining trees. Competing vegetation
interferes with natural regeneration following harvest. It
can be controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of wetland
wildlife habitat. Shallow ponds can be excavated, and
the vegetation that provides food and cover can be
planted or can naturally regenerate.

Because of the ponding, this soil is generally
unsuited to septic tank absorption fields and dwellings.
Overcoming this hazard is difficult.

This soil is poorly suited to local roads because of
the ponding and frost action. The ponding can be
overcome by removing the surface water through
culverts and ditches or by adding fill material, which
raises the roads above the ponding level. Culverts also
help to prevent road damage by equalizing the water
level on each side of the road. The potential for frost
action can be reduced by excavating the upper part of
the soil and replacing it with coarse textured base
material, such as sand or gravel.

The land capability classification is Vlw in undrained
areas. The woodland ordination symbol is 3W.

DoA—Dolph silt loam, 0 to 3 percent slopes. This
deep. nearly level and gently sloping, somewhat poorly
drained soil is in small, slightly concave or convex
areas on plains on ground moraines. Most areas are
irregular in shape and range from about 4 to 80 acres in
size.

Typically. the surface layer is black silt loam about 3
inches thick. The subsurface layer is brown, mottled silt
loam about 3 inches thick. The next layer is about 9
inches thick. It is mottled. It is brown and dark brown
silt loam in the upper part and reddish brown and brown
silty clay loam and silt loam in the lower part. The
subsoil is dark red and dark reddish brown, mottled clay
about 22 inches thick. The substratum to a depth of
about 60 inches is dark reddish brown, mottled clay
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toam. In some places the upper part of the soil is loam
or sandy loam. In other places the subsoil and
substratum are ioam or sandy clay loam.

Included with this soil in mapping are small areas of
the poorly drained Altdorf soils in the slightly lower
landscape positions. Also included are small areas of
the somewhat poorly drained Rietbrock soils in
landscape positions similar to those of the Dolph soil
and small areas of Dolph soils that have cobbles and
stones in the surface layer. The subsoil and substratum
of the Rietbrock soils have less clay than those of the
Dolph soil. Also, these soils are underlain by bedrock at
a depth of 40 to 60 inches. Included soils make up
about 5 to 15 percent of individual mapped areas.

Permeability is slow in this Dolph soil. Surface runoff
also is slow. Available water capacity is high. The
organic matter content in the surface layer is moderate
or high. During wet periods a seasonal high water table
is at a depth of 1 to 3 feet.

Most areas of this soil are used as woodland or
pasture. A few are used as cropland.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture.
Unless the soil is adequately drained, excess water
limits the choice of crops or results in crop damage in
most years. The wetness also delays field preparation,
planting, or harvest. Land smoothing and surface drains
can help to remove excess water.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of wetness, the
trees should be planted by hand or machine on
prepared ridges. Planting vigorous nursery stock helps
to overcome seeding mortality. Harvesting is frequently
limited to periods when the soil is frozen. Harvesting by
clear-cut or area-selection methods helps to prevent
windthrow of the remaining trees. Competing vegetation
interferes with natural regeneration following harvest. It
can be controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of wetness and the slow permeability, this
soil is poorly suited to septic tank absorption fields. In
some areas the effluent can be pumped to an
absorption field in better suited soils that are higher on
the landscape.

Because of wetness, this soil is poorly suited to
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dwellings. Building dwellings without basements on fill
material, which raises the level of the site, and
constructing basements above the level of wetness help
to overcome this limitation. The wetness also can be
overcome by installing a subsurface drainage system
that has a dependable outlet, such as a gravity outlet.
On sites for dwellings without basements, a high shrink-
swell potential is a limitation. It can be overcome by
excavating the soil and replacing it with coarse textured
material, such as sand or gravel.

This soil is poorly suited to local roads and streets
because of low soil strength, frost action, and the
shrink-swell potential. These limitations can be
overcome by replacing the upper part of the soil with
coarse textured base material, such as sand or gravel,
or by increasing the thickness of the pavement and of
the base or subbase material.

The land capability classification is llw. The woodland
ordination symbol is 2C.

DuB—Dunnville fine sandy loam, 1 to 4 percent
slopes. This deep, nearly level and gently sloping,
moderately well drained soil is on knolls and slightly
convex stream terraces. Some areas are subject to rare
flooding of brief duration. Most areas are long and
narrow or irregular in shape and range from about 4 to
160 acres in size.

Typically, the surface layer is dark brown fine sandy
loam about 8 inches thick. The subsoil is dark reddish
brown fine sandy loam about 18 inches thick. The next
layer is reddish brown loamy fine sand about 10 inches
thick. The upper part of the substratum is yellowish
brown, mottled fine sand. The lower part to a depth of
about 60 inches is brown gravelly sand. In places the
upper part of the soil is loamy fine sand, loam, or silt
loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Sturgeon soils in the lower
landscape positions. Also included are areas of
Dunnville soils that have a seasonal high water table at
a depth of more than 6 feet. Included soils make up
about 5 to 15 percent of individual mapped areas.

Permeability is moderate or moderately rapid in the
subsoil of this Dunnville soil and rapid or very rapid in
the substratum. Surface runoff is slow. Available water
capacity is low. The organic matter content in the
surface layer is moderately low or moderate. During wet
periods a seasonal water table is at a depth of 3t0 6
feet.

Some areas of this soil are used as cropland or
pasture. A few areas have been planted to pine trees,
support natural vegetation. or have been used as
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building sites. Some areas are used as woodland.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. If
cultivated crops are grown, water erosion is a slight
hazard. Also, soil blowing is a hazard. Conservation
tillage practices, such as chisel planting, that leave a
protective amount of crop residue on the surface,
contour farming, and contour stripcropping help to
prevent excessive water erosion. A cropping system
that inciudes rotational hay and pasture also is effective
in controlling water erosion. Wind stripcropping, cover
crops, conservation tillage, and field windbreaks help to
prevent excessive soil blowing. The soil tends to be
droughty during periods of low rainfall. Where an
adequate water supply is available, irrigation can
supplement rainfall. If irrigated, the soil is suited to
vegetable crops, such as potatoes, sweet corn, and
snap beans. Proper management of crop residue and
green manure crops help to prevent excessive soil loss,
maintain or increase the organic matter content, and
increase the rate of water infiltration.

This soil is suited to permanent pasture and hayland.
During periods of low rainfall, however, yields are
reduced because of the low available water capacity.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Competing vegetation
interferes with natural regeneration following harvest. It
can be controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of wetness and a poor filtering capacity, this
soil is poorly suited to septic tank absorption fields. It
can readily absorb the effluent but cannot adequately
filter it. The poor filtering capacity can result in the
pollution of ground water. In some areas both of the
limitations can be overcome by constructing a mound of
suitable filtering material. In places the effluent can be
pumped to an absorption field in better suited soils that
are higher on the landscape.

This soil is poorly suited to dwellings because it is
subject to rare flooding. The hazard of flooding can be
reduced by raising the site elevation through filling or by
constructing a diversion or dike, which can divert water
away from the dwelling.

Because of the rare flooding, this sail is only
moderately suited to local roads and streets. The
hazard of flooding can be reduced by using fill material



Marathon County, Wisconsin

29

Figure 5.—The hard igneous and metamorphic bedrock that underlies the Fenwood soils.

to construct roads above the flooding level or by
installing larger bridges and culverts to permit the
floodwater to drain away.

The land capability classification is llle. The
woodland ordination symbol is 3A.

FeC—Fenwood silt loam, 6 to 12 percent slopes.
This deep. sloping, well drained soil is on the sides of
knolls and ridges on uplands. Most areas are long and
narrow or irregular in shape and range from about 4 to
160 acres in size.

Typically, the surface layer is dark brown silt loam
about 7 inches thick. The next layer is dark brown and
brown loam about 10 inches thick. The subsoil is about
19 inches thick. It is dark brown. It is loam in the upper

part and gravelly loam in the lower part. Below this is
dark brown very cobbly loam about 6 inches thick.
Fractured, hard igneous and metamorphic bedrock is at
a depth of about 42 inches (fig. 5). The depth to hard
bedrock ranges from 40 to 60 inches. In places the
surface layer is loam or sandy loam. In some areas the
slope is less than 6 or more than 12 percent.

Included with this soil in mapping are small areas of
the somewhat poorly drained Rietbrock soils in the
lower landscape positions and small areas of Mosinee
soils. Mosinee soils are in landscape positions similar to
those of the Fenwood soil. They have more sand and
less silt and clay in the upper part than the Fenwood
soil. Also included are small areas of Fenwood soils
that have bedrock at a depth of more than 60 inches, in
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which the surface layer and upper part of the subsoil
have been removed by erosion, or that have cobbles
and stones in the surface layer; areas of soils that have
bedrock at a depth of less than 40 inches or that have a
perched seasonal high water table at a depth of 3to0 5
feet. and areas of bedrock outcrop. Inclusions make up
about 10 to 15 percent of individual mapped areas.

Permeability is moderate in this Fenwood soil.
Surface runoff is medium. Available water capacity is
moderate. The organic matter content in the surface
layer is moderate.

Many areas of this soil are used as cropland. Some
are used as woodland. A few are used for pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. It
also is suited to ginseng. If this soil is cultivated, water
erosion is a moderate hazard. Conservation tillage
practices, such as chisel planting, that leave a
protective amount of crop residue on the surface,
contour farming, contour stripcropping, terraces, and
diversions help to prevent excessive soil loss.
Construction of terraces and diversions is limited by the
gravelly and cobbly subsoil and the bedrock. A cropping
system that includes rotational hay and pasture also is
effective in controlling water erosion. Proper
management of crop residue and green manure crops
help to reduce soil loss, maintain or increase the
organic matter content, and increase the rate of water
infiltration.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of low soil
strength, the use of harvesting or planting equipment is
limited during the spring thaw and during extended
periods of high rainfall. This limitation can be overcome
by restricting the use of equipment during these times.
Competing vegetation interferes with natural
regeneration following harvest. It can be controlied by
applying suitable herbicides or by mechanical removal.

This scil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of the depth to bedrock, seepage of effluent
into the fractures and crevices in the bedrock, and the
moderate permeability, this soil is only moderately
suited to septic tank absorption fields. These limitations
can be overcome by constructing a mound of suitable
filtering material.
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Because of the shrink-swell potential and the slope,
this soil is only moderately suited to dwellings without
basements. It is only moderately suited to dwellings
with basements because of the depth to bedrock, the
slope, and the shrink-swell potential. The shrink-swell
potential can be overcome by excavating the soil and
replacing it with coarse textured material, such as sand
or gravel. The slope can be reduced by cutting and
filling with suitable power equipment, or the dwellings
can be designed so that they conform to the naturatl
slope of the land. The depth to bedrock can be
overcome by excavating the bedrock, by raising the site
by filling, or by constructing dwellings without
basements or with partially exposed basements.

This soil is only moderately suited to local roads and
streets because of the slope, frost action, and the
shrink-swell potential. The slope can be reduced by
cutting and filling. Cutting can expose the bedrock,
which in turn can be removed by blasting, by using a
jackhammer, or by using suitable power equipment.
Frost action and the shrink-swell potential can be
overcome by replacing the upper part of the soil with
coarse textured base material, such as sand or gravel.

The land capability classification is llle. The
woodland ordination symbol is 3L.

FeD—Fenwood silt loam, 12 to 20 percent slopes.
This deep, moderately steep, well drained soil is on the
sides of hills and ridges on uplands. Most areas are
long and narrow and range from about 4 to 160 acres in
size.

Typically, the surface layer is very dark grayish
brown silt loam about 3 inches thick. The next layer is
dark yellowish brown silt loam about 5 inches thick.
Below that is brown and dark brown toam about 15
inches thick. The subsoil is about 20 inches thick. It is
dark brown. It is gravelly sandy clay loam in the upper
part and very cobbly loam in the lower part. Fractured,
hard igneous and metamorphic bedrock is at a depth of
about 43 inches. The depth to hard bedrock ranges
from 40 to 60 inches. In places the surface layer is
loam or sandy loam. In some areas the slope is less
than 12 or more than 20 percent.

Included with this soil in mapping are small areas of
the Mosinee soils. These soils are in landscape
positions similar to those of the Fenwood soil. They
have more sand and less silt and clay in the upper part
than the Fenwood soil. Also included are small areas
where the upper part of the Fenwood soil has been
removed by erosion or where cobbles and stones are in
the surface layer, areas of soils that have bedrock at a
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depth of less than 40 inches, and areas of rock outcrop.

Inclusions make up about 10 to 15 percent of individual
mapped areas.

Permeability is moderate in this Fenwood soil.
Surface runoff is rapid. Available water capacity is
moderate. The organic matter content in the surface
layer also is moderate.

Many areas are used as woodland. Some are used
for pasture. A few are used as cropland.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. If
this soil is cultivated. water erosion is a severe hazard.
Conservation tillage practices, such as chisel planting,
that leave a protective amount of crop residue on the
surface. contour farming, contour stripcropping,
terraces. and diversions help to prevent excessive soil
loss. Construction of terraces and diversions is limited
by the cobbly subsoil and the bedrock. A cropping
system that includes rotational hay and pasture also is
effective in controlling water erosion. Proper
management of crop residue and green manure crops
help to reduce soil loss, maintain or increase the
organic matter content, and increase the rate of water
infiltration.

This soil is suited to permanent pasture and hayland.

Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of low soil
strength, the use of harvesting or planting equipment is
limited during the spring thaw during extended periods
of high rainfall. This limitation can be overcome by
restricting the use of equipment during these times.
Slope and plant competition following the harvest also
are management concerns. Planting trees on the
contour and carefully locating skid roads during harvest
minimize erosion. Seedling survival on the steeper
slopes facing south or west can be improved by
carefully planting vigorous nursery stock. Competing
vegetation interferes with natural regeneration following
harvest. It can be controlled by applying suitable
herbicides or by mechanical removal.

This soil is suited to the development of woodland
wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.

Because of the slope, this soil is poorly suited to
septic tank absorption fields, dwellings, and tocal roads
and streets. Overcoming this limitation is difficult
because of the limited depth to bedrock.

The land capability classification is IVe. The
woodland ordination symbol is 3R.
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FiC—Fenwood silt loam, 2 to 15 percent slopes,
stony. This deep, gently sloping to moderately steep,
well drained soil is on the tops and sides of knolls and
ridges on uplands. Many cobbles and stones are in the
surface layer. Most areas are long and narrow or
irregular in shape and range from about 4 to 240 acres
in size.

Typically, the surface layer is very dark grayish
brown silt loam about 3 inches thick. Below that is dark
brown silt loam about 6 inches thick. The next layer is
12 inches thick. It is brown and dark yellowish brown. It
is silt loam in the upper part and loam in the lower part.
The subsoil is about 25 inches thick. It is dark brown. It
is gravelly loam in the upper part and cobbly loam in
the lower part. Below this is dark brown very cobbly
loam about 9 inches thick. Fractured igneous and
metamorphic bedrock is at a depth of about 45 inches.
The depth to hard bedrock ranges from 40 to 60 inches.
In some places the upper part of the soil is loam or
sandy loam. In other places the slope is more than 15
percent.

Included with this soil in mapping are small areas of
the somewhat poorly drained Rietbrock soils in the
lower landscape positions. Also included are small
areas of Marathon soils in landscape positions similar to
those of the Fenwood soil, small areas of Fenwood
soils that have bedrock at a depth of more than 60
inches or that do not have cobbles and stones in the
surface layer, areas of soils that have bedrock at a
depth of less than 40 inches or that have a seasonal
high water table at a depth of 3 to 5 feet, and areas of
bedrock outcrop. Marathon soils have less clay in the
subsoil than the Fenwood soil. Inclusions make up 10 to
15 percent of individual mapped areas.

Permeability is moderate in this Fenwood soil.
Available water capacity also is moderate. The organic
matter content in the surface layer is moderate or high.

Many areas of this soil are used as woodland. Some
are used for unimproved pasture, and a few are used
as wildlife habitat.

This soil is generally unsuited to cultivated crops,
hay, and pasture because of cobbles, stones, and rock
outcrops.

This soil is suited to trees. The use of planting and
harvesting equipment is limited by the stones and rock
outcrops. Because of low soil strength, it also is limited
during the spring thaw and during extended periods of
high rainfall. This limitation can be overcome by
restricting the use of equipment during these times.
Competing vegetation interferes with natural
regeneration following harvest. It can be controlled by
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applying suitable herbicides or by mechanical removal.

This soil is suited to the development of woodland
wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.

Because of the depth to bedrock, seepage of effluent
into the fractures and crevices in the bedrock, and the
moderate permeability, this soil is only moderately
suited to septic tank absorption fields. These limitations
can be overcome by constructing a mound of suitable
filtering material.

Because of the shrink-swell potential, the slope, and
the large stones, this soil is only moderately suited to
dwellings without basements. It is only moderately
suited to dwellings with basements because of the
depth to bedrock, the slope, and the shrink-swell
potential. The shrink-swell potential can be overcome
by excavating the soil and replacing it with coarse
textured material, such as sand or gravel. The slope
can be reduced by cutting and filling with suitable power
equipment, or the dwellings can be designed so they
conform to the natural slope of the land. The large
stones can be removed by mechanical means, or the
elevation of the site can be raised with coarse textured
material. such as sand or gravel. The depth to bedrock
can be overcome by excavating the bedrock, by raising
the site with fill material, or by constructing dwellings
without basements or with partially exposed basements.

This soil is only moderately suited to local roads and
streets because of the slope. frost action, and the
shrink-swell potential. The slope can be reduced by
cutting and filling. Cutting can expose the bedrock,
which in turn can be removed by blasting, by using a
jackhammer, or by using suitable power equipment.
Frost action and the shrink-swell potential can be
overcome by replacing the upper part of the soil with
coarse textured base material, such as sand or gravel.

The land capability classification is VIs. The
woodland ordination symbol is 3X.

FfE—Fenwood silt loam, 15 to 30 percent slopes,
stony. This deep, moderately steep and steep, well
drained soil is on the sides of hills and ridges on
uplands. Many cobbles and stones are in the surface
layer. Most areas are long and narrow or irregular in
shape and range from about 4 to 120 acres in size.

Typically, the surface layer is very dark brown silt
loam about 4 inches thick. Below this is dark brown silt
loam about 4 inches thick. The next layer is about 12
inches thick. It is yellowish brown and dark yellowish
brown. It is loam in the upper part and gravelly loam in
the lower part. The subsoil is dark yellowish brown
cobbly loam about 13 inches thick. The next layer is
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dark yellowish brown very cobbly loam about 8 inches
thick. Fractured igneous and metamorphic bedrock is at
a depth of about 41 inches. The depth to hard bedrock
ranges from 40 to 60 inches. In some places the upper
part of the soil is loam or sandy loam. In other places
the slope is less than 15 or more than 30 percent.

Included with this soil in mapping are small areas of
Fenwood soils that do not have cobbles and stones in
the surface layer. Also included are areas of soils that
have bedrock at a depth of less than 40 inches and
areas of bedrock outcrop. Inclusions make up about 10
to 15 percent of individual mapped areas.

Permeability is moderate in this Fenwood soil.
Available water capacity also is moderate. The organic
matter content in the surface layer is moderate or high.

Many areas of this soil are used as woodland. Some
are used for unimproved pasture, and a few are used
as wildlife habitat.

This soil is unsuited to cultivated crops, hay, and
pasture because of the cobbles and stones, the rock
outcrops, and the slope.

This soil is suited to trees. The use of planting and
harvesting equipment is limited by the rock outcrops,
the stones, and the slope. Seedling survival on the
steeper slopes facing south or west can be improved by
carefully planting vigorous nursery stock. Competing
vegetation interferes with natural regeneration following
harvest. It can be controlled by applying suitable
herbicides or by mechanical removal.

This soil is suited to the development of woodland
wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.

Because of the slope, this soil is poorly suited to
septic tank absorption fields, dwellings, and local roads
and streets. Overcoming this limitation is difficult
because any excavation of the soil exposes the
underlying bedrock.

The land capability classification is Vils. The
woodland ordination symbol is 3R.

FgB—Fenwood-Rozellville silt loams, 2 to 6
percent slopes. These deep, gently sloping, well
drained soils are on broad knolls and ridgetops on
uplands. These soils cannot be distinguished from each
other by their surface features. Areas generally are
irregular in shape and range from about 10 to 320 acres
in size. They are 40 to 50 percent Fenwood silt loam
and 35 to 45 percent Rozellville silt loam. The two soils
occur as areas so intricately intermingled or so small
that separating them in mapping is not practical.

Typically, the Fenwood soil has a very dark grayish
brown silt loam surface layer about 8 inches thick. The
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subsurface layer is grayish brown and brown loam
about 4 inches thick. The next layer is brown, dark
yellowish brown, and dark brown loam about 12 inches
thick. The subsoil is about 19 inches thick. It is dark
brown. It is gravelly loam in the upper part and cobbly
loam in the lower part. Fractured igneous and
metamorphic bedrock is at a depth of about 43 inches.
The depth to hard bedrock ranges from 40 to 60 inches.
fn places the surface layer is loam or sandy loam.

Typically, the Rozellville soil has a very dark grayish
brown silt loam surface layer about 7 inches thick. The
next layer is brown and dark brown silt loam about 7
inches thick. The subsoil is about 21 inches thick. It is
dark brown clay loam in the upper part and yellowish
brown sandy loam in the lower part. The substratum to
a depth of about 60 inches is olive brown gravelly loam.
In places the surface layer is loam or sandy loam.

[ncluded with these soils in mapping are small areas
of the somewhat poorly drained Rietbrock and Withee
soils in the slightly lower landscape positions. Also
included are small areas of the well drained Marathon
and Mosinee soils in landscape positions similar to
those of the Fenwood and Rozellville soils, areas of the
Fenwood and Rozellville soils that have cobbles and
stones in the surface layer, areas of soils that have a
seasonal high water table at a depth of 3 to 5 feet, and
areas of bedrock outcrop. The subsoil of the Marathon
soils has less clay than that of the Rozellville soil. Also,
the Marathon soils have more gravel in the lower part.
The upper part of the Mosinee soils has more sand and
less silt and clay than that of the Fenwood soil.
Included soils make up about 10 to 15 percent of
individual mapped areas.

Permeability is moderate in these Fenwood and
Rozellville soils. Surface runoff is medium. Available
water capacity is moderate in the Fenwood soil and
high in the Rozellville soil. The organic matter content is
moderate in the surface layer of both soils.

Many areas of these soils are used as cropland.
Some are used as woodland, and a few are used for
pasture.

These soils are suited to corn and small grain and to
grasses and legumes for rotational hay and pasture.
They also are suited to ginseng. If these soils are
cultivated. water erosion is a slight or moderate hazard.
Conservation tillage practices, such as chisel planting,
that leave a protective amount of crop residue on the
surface. contour farming. contour stripcropping,
terraces. and diversions help to prevent excessive soil
loss. The construction of terraces and diversions on the
Fenwood soil is limited by the cobbly subsoil and the
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depth to bedrock. A cropping system that includes
rotational hay and pasture also is effective in controlling
water erosion. Proper management of crop residue and
green manure crops help to prevent excessive soil loss,
help to maintain or increase the organic matter content,
and increase the rate of water infiltration.

These soils are suited to permanent pasture and
hayland. Proper stocking rates, pasture renovation,
rotational grazing, and timely deferment of grazing help
to keep the pasture in good condition.

These soils are suited to trees. Because of low soil
strength, the use of harvesting or planting equipment is
timited during the spring thaw and during extended
periods of rainfall. This limitation can be overcome by
restricting the use of equipment during these times.
Competing vegetation interferes with natural
regeneration following harvest. It can be controlled by
applying suitable herbicides or by mechanical removal.

These soils are suited to the development of
openland and woodland wildlife habitat. The vegetation
that provides food and cover can be planted or can
naturally regenerate.

The Fenwood soil is only moderately suited to septic
tank absorption fields because of the depth to bedrock,
seepage of the effluent into fractures and crevices in
the bedrock, and the moderate permeability. Because of
moderate permeability, the Rozellville soil is only
moderately suited to septic tank absorption fields.
These limitations can be overcome by constructing a
mound of suitable filtering material.

The Rozellville soil is suited to dwellings. Because of
the shrink-swell potential, the Fenwood soil is only
moderately suited to dwellings without basements. It is
only moderately suited to dwellings with basements
because of the depth to bedrock and the shrink-swell
potential. The shrink-swell potential can be overcome
by excavating the soil and replacing it with coarse
textured material, such as sand or gravel. The depth to
bedrock can be overcome by ripping and excavating the
bedrock with suitable power equipment, by adding fill
material to raise the site, or by constructing dwellings
with only partially exposed basements.

The Fenwood soil is only moderately suited to local
roads and streets because of frost action and the
shrink-swell potential. Because of frost action, the
Rozellville soil is only moderately suited to local roads
and streets. These limitations can be overcome by
replacing the upper part of the soils with coarse
textured base material, such as sand or gravel.

The land capability classification is Ile. The woodland
ordination symbol is 3L.
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Fh—Fordum silt loam, 0 to 1 percent slopes. This
deep. nearly level, pocrly drained and very poorly
drained soil is in depressions, overflow channels, and
low areas on flood plains. It also occurs as islands in
large rivers. Many areas are dissected by old stream
channels. This soil is subject to ponding and frequent
flooding of long duration. Most areas are long and
narrow or irregular in shape and range from about 4 to
200 acres in size.

Typically. the surface layer is very dark brown silt
loam about 6 inches thick. The upper part of the
substratum is dark gray, mottled silt loam and fine
sandy loam. The lower part to a depth of about 60
inches is gray sand. In some places the surface layer is
muck, mucky silt loam, mucky loam, loam, mucky fine
sandy loam, fine sandy loam, mucky sandy loam, or
sandy loam.

Included with this soil in mapping are small areas of
Cable, Cathro, Dancy, Marshfield, Minocqua, Newson,
Sherry, and Sturgeon soils. Cable, Cathro, Dancy,
Marshfield, Minocqua, Newson, and Sherry soils are in
areas adjacent to streams and rivers where little or no
altuvial material has been deposited. The somewhat
poorly drained Sturgeon soils are in the slightly higher
landscape positions. Also included are areas along the
major rivers where rocks, sand, and gravel are
exposed. Inclusions make up about 10 to 15 percent of
individual mapped areas.

Permeability is moderate or moderately rapid in the
loamy upper part of this Fordum soil and rapid or very
rapid in the sandy lower part. Available water capacity
is moderate. The organic matter content is high or very
high in the surface layer. During wet periods a seasonal
high water table is within a depth of 1 foot.

Many areas of this soil are used as woodland. Some
are used as wildlife habitat or unimproved pasture.

This soil is unsuited to cultivated crops because of
wetness and the frequent flooding. Most areas cannot
be drained or protected from flooding.

This soil is generally unsuited to permanent pasture
and hayland because of wetness and the frequent
flooding. A few areas can be used for pasture, but
forage species are restricted to such plants as reed
canarygrass. Proper stocking rates, pasture renovation,
rotational grazing, and timely deferment of grazing help
to keep the pasture in good condition.

This soil is suited to trees. Because of wetness, the
trees should be planted by hand or machine on
prepared ridges. Planting vigorous nursery stock helps
to overcome seedling mortality. Harvesting is frequently
limited to periods when the soil is frozen. Harvesting by
clear-cut or area-selection methods helps to prevent
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windthrow of the remaining trees. Competing vegetation
interferes with natural regeneration fallowing harvest. It
can be controlled by applying suitable herbicides or by

mechanical removal.

This soil is suited to the development of wetland
wildlife habitat. Shallow ponds can be excavated, and
the vegetation that provides food and cover can be
planted or can naturally regenerate.

Mainly because of the flooding and ponding, this soil
is generally unsuited to septic tank absorption fields,
dwellings, and local roads and streets. Overcoming
these hazards is difficult.

The land capability classification is VIw. The
woodland ordination symbol is 2W.

FnC—Freeon silt loam, 6 to 12 percent slopes. This
deep, sloping, moderately well drained soil is on the
tops and sides of knolls and ridges on ground moraines.
Most areas are long and narrow or irregular in shape
and range from about 4 to 120 acres in size.

Typically, the surface layer is dark brown silt loam
about 9 inches thick. The next layer is about 12 inches
thick. It is brown and dark yellowish brown silt loam in
the upper part and dark yellowish brown and brown,
mottled siit loam in the lower part. The subsoil is
reddish brown, mottled loam, gravelly loam, and
gravelly sandy loam about 14 inches thick. The
substratum to a depth of about 60 inches is reddish
brown gravelly sandy loam. In some places the upper
part of the soil is loam or sandy loam. In other places
the substratum is sandy clay loam, clay loam, loamy
sand, or gravelly loamy sand. In some areas the slope
is less than 6 or more than 12 percent.

Included with this soil in mapping are small areas of
the well drained Amery soils in the slightly higher
landscape positions and the somewhat poorly drained
Magnor soils in lower positions. Also included are small
areas of Freeon soils that have bedrock at a depth of
40 to 60 inches or that have pockets or strata of sand
and gravel in the substratum. Included soils make up
about 5 to 15 percent of individual mapped areas.

Permeability is moderate in the silty upper part of this
Freeon soil and very slow in the substratum. Surface
runoff is medium. Available water capacity is moderate.
The organic matter content in the surface layer is
moderately low or moderate. During wet periods a
seasonal high water table is at a depth of 2 to 3 feet.

Many areas of this soil are used as cropland. Some
are used as woodland. A few are used for pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. If
this soil is cultivated, water erosion is a moderate
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hazard. Conservation tillage practices, such as chisel
planting. that leave a protective amount of crop residue
on the surface. diversions, terraces, and contour
stripcropping help to prevent excessive soil loss.

This soil is suited to permanent pasture and hayland.
Proper stocking rates. pasture renovation, rotational
grazing. and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of low soil
strength, the use of harvesting or planting equipment is
limited during the spring thaw and during extended
periods of high rainfall. This limitation can be overcome
by restricting the use of equipment during these times.
Harvesting by clear-cut or area-selection methods helps
to prevent windthrow of the remaining trees. Competing
vegetation interferes with natural regeneration following
harvest. It can be controlled by applying suitable
herbicides or by mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of wetness and the very slow permeability,
this soil is poorly suited to septic tank absorption fields.
In some areas both of these limitations can be
overcome by constructing a mound of suitable filtering
material. In places the effluent can be pumped to an
absorption field in better suited soils that are higher on
the landscape.

Because of wetness, this soil is poorly suited to
dwellings with basements. It is only moderately suited
to dwellings without basements because of the wetness
and slope. The wetness can be overcome by installing
a subsurface drainage system that has a dependable
outlet, such as a gravity outlet, or the site elevation can
be raised by filling. The slope can be reduced by cutting
and fiilling. or the dwellings can be designed so that
they conform to the natural slope of the land.

This soil is only moderately suited to local roads and
streets because of the wetness, the slope, and frost
action. The wetness can be overcome by using fill
material to raise the roadbed above the level of wetness
or by increasing the thickness of the subbase. The
slope can be reduced by cutting and filling to shape the
roadway. The potential for frost action can be reduced
by replacing the upper part of the soil with coarse
textured base material, such as sand or gravel.

The land capability classification is llle. The
woodland ordination symbol is 3D.

GcB—Graycalm loamy sand, 2 to 6 percent slopes.
This deep, gently sloping, somewhat excessively
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drained soil is in small, convex or concave areas on
flats or knolls. It is on recessional moraines, glacial lake
plains, or outwash plains. Most areas are circular or
irregular in shape and range from about 4 to 160 acres
in size.

Typically, the surface layer is very dark grayish
brown toamy sand about 9 inches thick. The subsoil is
dark brown and strong brown loamy sand about 17
inches thick. Between depths of 26 and 52 inches is
yellowish brown loamy sand that has lamellae of brown
fine sandy loam. The substratum to a depth of about 60
inches is brownish yellow sand. In some places the
surface layer is sandy loam or sand. In other places the
slope is less than 2 or more than 6 percent.

Included with this soil in mapping are small areas of
the moderately well drained Graycalm soils in the
slightly lower landscape positions. Also included are
areas of the moderately well drained Alban and
excessively drained or moderately well drained
Mahtomedi soils in landscape positions similar to those
of this Graycalm soil. The upper part of the Alban soils
has more silt and clay than that of the Graycalm soil.
The lower part of the subsoil and the substratum of the
Mahtomedi soils have more gravel than those of the
Graycalm soil. Also, these soils do not have lamellae of
fine sandy loam. Included soils make up about 5 to 15
percent of individual mapped areas.

Permeability is rapid in this Graycalm soil. Surface
runoff is slow. Available water capacity is low. The
organic matter content in the surface layer is
moderately low or low.

Many areas of this soil are used as cropland. Some
are used as woodland, and a few are used for pasture.

This soil is suited to corn and small grain and to
grasses and tegumes for rotational hay and pasture. If
irrigated, it also is suited to vegetable crops, such as
potatoes, sweet corn, and snap beans. It tends to be
droughty during periods of low rainfall and is subject to
soil blowing. Where an adequate water supply is
available, irrigation can supplement rainfall.
Conservation tillage practices, such as chisel planting,
that leave a protective amount of crop residue on the
surface, wind stripcropping, cover crops, and field
windbreaks help to prevent excessive soil loss. A
cropping system that includes rotational hay or pasture
also is effective in controlling soil blowing. Proper
management of crop residue and green manure crops
help to prevent excessive soil loss, increase the organic
matter content, and conserve moisture.

This soil is suited to permanent pasture and hayland.
During periods of low rainfall, however, yields are
reduced because of the low available water capacity.
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Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Seedling survival can be
improved by careful planting of vigorous nursery stock.
The traction of some equipment used for planting and
harvesting is limited when the upper part of the soil is
dry.

This soil is suited to the development of woodland
wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.

This soil is suited to dwellings and to local roads and
streets. It can readily absorb the effluent in septic tank
absorption fields but cannct adequately filter it. The
poor filtering capacity can result in the pollution of
ground water.

The land capability classification is IVs. The
woodland ordination symbol is 6S.

Gm—Graycalm loamy sand, moderately well
drained, 0 to 2 percent slopes. This deep, nearly level
soil is in small, slightly concave areas on flats. It is on
recessional moraines, glacial lake plains, or outwash
plains. Most areas are circular or irregutar in shape and
range from about 4 to 200 acres in size.

Typically. the surface layer is dark brown loamy sand
about 9 inches thick. The subsoil is dark brown and
yellowish brown loamy sand ahout 16 inches thick.
Between the depths of 25 and 49 inches is brown,
mottled loamy sand that has lamellae of dark brown,
mottled fine sandy loam. The substratum to a depth of
about 60 inches is yellowish brown, mottled sand. In
places the surface layer is sandy loam or sand.

Included with this soil in mapping are small areas of
the somewhat excessively drained Graycalm soils in the
slightly higher landscape positions and the somewhat
poorly drained Meehan and Plover soils in the lower
positions. Also included are small areas of the
moderately well drained Alban and Mahtomedi soils in
landscape positions similar to those of the Graycalm
soil. The upper part of the Alban soils has more silt and
clay and less sand than that of the Graycalm soil. The
lower part of the subsoil and the substratum of the
Mahtomedi soils have more gravel than those of the
Graycalm soil. Also, these soils do not have lamellae of
fine sandy loam. Included soils make up about 5 to 15
percent of individual mapped areas.

Permeability is rapid in this Graycalm soil. Surface
runoff is slow. Available water capacity is low. The
organic matter content in the surface layer is
moderately low or low. During wet periods a seasonal
high water table is at a depth of 2.5 to 4.5 feet.
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Many areas of this soil are used as cropland. Some
are used for pasture or woodland.

This soil is suited to corn and smali grain and to
grasses and legumes for rotational hay and pasture. If
irrigated, it also is suited to vegetable crops, such as
potatoes, sweet corn, and snap beans. It tends to be
droughty during periods of low rainfall and is subject to
soil blowing. Where an adequate water supply is
available, irrigation can supplement rainfall.
Conservation tillage practices, such as chisel planting,
that leave a protective amount of crop residue on the
surface, wind stripcropping, cover crops, and field
windbreaks help to prevent excessive soil loss. A
cropping system that includes rotational hay or pasture
also is effective in controlling soil blowing. Proper
management of crop residue and green manure crops
help to prevent excessive soil loss, increase the organic
matter content, and conserve moisture.

This soil is suited to permanent pasture and hayland.
During periods of low rainfall, however, yields are
reduced because of the low available water capacity.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Seedling survival can be
improved by careful planting of vigorous nursery stock.
The traction of some equipment used for planting and
harvesting is limited when the upper part of the soil is
dry.

This soil is suited to the deveiopment of woodland
wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.

Because of wetness and a poor filtering capacity, this
soil is poorly suited to septic tank absorption fields. It
can readily absorb the effluent but cannot adequately
filter it. The poor filtering capacity can result in the
pollution of ground water. In some areas hoth of these
limitations can be overcome by constructing a mound of
suitable filtering material. In places the effluent can be
pumped to an absorption field in better suited soils that
are higher on the landscape.

Because of the wetness, this soil is only moderately
suited to dwellings with basements. It is suited to
dwellings without basements. The basement can be
constructed above the level of wetness. Otherwise, the
wetness can be overcome by installing a subsurface
drainage system that has a dependable outlet, such as
a gravity outlet.

This soil is suited to local roads and streets.

The land capability classification is IVs. The
woodland ordination symbol is 6S.
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Gr—Greenwood peat, 0 to 1 percent slopes. This
deep. nearly level, very poorly drained soil is in bogs
and depressions on ground moraines, outwash plains,
and glacial lake plains. It is subject to ponding. Most
areas are circular or irregular in shape and range from
about 4 to 640 acres in size.

Typically, the organic layer is more than 60 inches
thick. The surface layer is very dark grayish brown peat
about 4 inches thick. Below that is very dark brown and
dark reddish brown mucky peat. In most places
sphagnum moss is growing on the surface.

Included with this soil in mapping are small areas of
the somewhat poorly drained Hatley and Oesterle soils
in the higher landscape positions. These soils formed in
loamy deposits underlain by sandy deposits. In places
the sandy or loamy deposits are at a depth of 8 to 60
inches. Included soils make up about 5 to 10 percent of
individual mapped areas.

Permeability is moderate or moderately rapid in this
Greenwood soil. Available water capacity is very high.
The organic matter content in the surface layer also is
very high. During wet periods a seasonal high water
table is within a depth of 1 foot.

Most areas of this soil are used as wildlife habitat. A
few are used as woodland.

This soil is generally unsuited to cultivated crops and
to permanent pasture and hayland because of extreme
acidity. the seasonal high water table, and frost late in
spring and early in fall. Where an adequate supply of
water is available for protection from frost and for
harvesting activities, the soil is suited to cranberries.

This soil is generally unsuited to trees. Because of
extreme acidity. it does not support trees of
merchantable size and quality.

This soil is suited to the development of wetland
wildlife habitat. Shallow ponds can be excavated, and
the vegetation that provides food and cover can be
planted or can naturally regenerate.

This soil is generally unsuited to septic tank
absorption fields, to dwellings, and to local roads and
streets because of subsidence, ponding, low soil
strength, and frost action. Overcoming these limitations
is difficult.

The land capability classification is Vllw in undrained
areas. This soil is not assigned a woodland ordination
symbol.

GuB—Guenther loamy sand, 2 to 6 percent slopes.

This deep. gently sloping, moderately well drained soil

is on knolis in the uplands. Most areas are irregular in

shape and range from about 4 to 40 acres in size.
Typically. the surface layer is dark brown loamy sand
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about 9 inches thick. The upper part of the subsoil is
dark brown and brown loamy sand about 17 inches
thick. The next part is dark yellowish brown and brown,
mottled loamy sand about 5 inches thick. The lower part
is dark brown, mottled fine sandy loam about 6 inches
thick. The substratum to a depth of about 60 inches is
dark brown and brown, mottled gravelly loam. In some
places the loamy sand in the upper part of the soil is
less than 20 inches or more than 40 inches thick. In
other places the upper part of the soil is sandy loam or
sand. In some areas the slope is more than 6 percent.

Included with this soil in mapping are small areas of
the well drained Mosinee soils and the somewhat poorly
drained Meadland and Rockers soils. Mosinee soils are
in landscape positions similar to those of the Guenther
soil. They have bedrock at a depth of 40 to 60 inches.
Meadland and Rockers soils are in the slightly lower
landscape positions. Also included are small areas of
Guenther soils that have cobbles and stones in the
surface layer, that have bedrock at a depth of less than
60 inches, or that do not have a seasonal high water
table within a depth of 6 feet. Included soils make up
about 5 to 15 percent of individual mapped areas.

Permeability is rapid in the upper part of the subsoil
in this Guenther soil and moderate in the lower part of
the subsoil and in the substratum. Surface runoff is
slow. Available water capacity is moderate. The organic
matter content in the surface layer is low. During wet
periods a seasonal high water table is at a depth of 2.5
to 6.0 feet.

Many areas of this soil are used as cropland. Some
are used as woodland. A few are used for pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture.
Water erosion is a slight hazard. Also, soil blowing is a
hazard. Conservation tillage practices, such as chisel
planting, that leave a protective amount of crop residue
on the surface, contour stripcropping, and contour
farming help to prevent excessive water erosion. Cover
crops, wind stripcropping, conservation tillage, and field
windbreaks help to prevent excessive soil blowing. A
cropping system that includes rotational hay and
pasture also helps to prevent excessive soil loss.
Proper management of crop residue and green manure
crops help to reduce soil loss, maintain or increase the
organic matter content, and increase the rate of water
infiltration.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Competing vegetation
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interferes with natural regeneration following harvest. It
can be controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of wetness and a poor filtering capacity, this
soil is poorly suited to septic tank absorption fields. It
can readily absorb the effluent but does not adequately
filter it. The poor filtering capacity can result in the
pollution of ground water. In some areas both of these
limitations can be overcome by constructing a mound of
suitable filtering materia!. In places the effluent can be
pumped to an absorption field in better suited soils that
are higher on the landscape.

Because of wetness and the shrink-swell potential,
this soil is only moderately suited to dwellings with
basements. It is suited to dwellings without basements.
The wetness can be overcome by installing a
subsurface drainage system that has a dependable
outlet. such as a gravity outlet. The shrink-swell
potential can be overcome by removing the soil around
and below the basement excavation and replacing it
with coarse textured base material, such as sand or
gravel.

This soil is suited to local roads and streets.

The land capability classification is Ille. The
woodland ordination symbol is 4A.

HtB—Hatley silt loam, 1 to 6 percent slopes. This
deep. nearly level and undulating, somewhat poorly
drained soil is in slight depressions and in areas
adjacent to drainageways on terminal, recessional, and
ground moraines. Most areas are irregular in shape and
range from about 4 to 80 acres in size.

Typically. the surface layer is very dark grayish
brown silt loam about 8 inches thick. The next layer is
about 12 inches thick. !t is mottled. It is brown and dark
yellowish brown silt loam in the upper part and dark
brown and dark yellowish brown loam in the lower part.
The subsoil is dark brown, mottled loam and sandy
loam about 20 inches thick. The substratum to a depth
of about 60 inches is dark brown, mottled loamy sand.
In places the upper part of the soil is sandy loam or
loam.

Included with this soil in mapping are small areas of
the well drained Kennan soils in the higher landscape
positions. Also included are small areas of Oesterle
soils in landscape positions similar to those of the
Hatley soil, areas of Hatley soils that have bedrock at a
depth of less than 60 inches or that have stones and
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boulders in the surface layer, and areas of soils that
have a seasonal high water table at a depth of less
than 1 foot or more than 3 feet during wet periods.
Oesterle soils typically have a substratum of sand.
Included soils make up about 10 to 15 percent of
individual mapped areas.

Permeability is moderate in the subsoil of this Hatley
soil and moderate or moderately rapid in the
substratum. Surface runoff is slow or medium. Available
water capacity is moderate. The organic matter content
in the surface layer is moderate. During wet periods a
seasonal high water table is at a depth of 1 to 3 feet.

Most areas of this soil are used as cropland. A few
are used for pasture or woodland.

This soil is suited to corn and smali grain and to
grasses and legumes for rotational hay and pasture. If
this soil is cultivated, water erosion is a slight or
moderate hazard. Conservation tillage practices, such
as chisel planting, that leave a protective amount of
crop residue on the surface, terraces, diversions, cover
crops, and contour stripcropping help to prevent
excessive soil loss. Excess water is a problem, mainly
in the less sloping areas. It limits the choice of crops or
results in crop damage in most years. It also delays
field preparation, planting, or harvest. Land smoothing,
surface drains, and diversions help to remave this
water.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of wetness, the
trees should be planted by hand or machine on
prepared ridges. Harvesting is frequently limited to
periods when the soil is frozen. Harvesting by clear-cut
or area-selection methods helps to prevent windthrow of
the remaining trees. Competing vegetation interferes
with natural regeneration following harvest. It can be
controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of wetness, this scil is poorly suited to
septic tank absorption fields. in some places this
limitation can be overcome by constructing a filtering
mound of suitable material. In other places the effluent
can be pumped to an absorption field in better suited
soils that are higher on the landscape.

Because of the wetness, this soil is poorly suited to
dwellings. Building dwellings without basements on fill
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material. which raises the leve! of the site, and
constructing basements above the level of wetness help
to overcome this limitation. The wetness also can be
overcome by installing a subsurface drainage system
that has a dependable outlet, such as a gravity outlet.

Because of frost action, this soil is poorly suited to
local roads and streets. This limitation can be overcome
by replacing the upper part of the soil with coarse
textured base material, such as sand or gravel.

The land capability classification is lle. The woodland
ordination symbol is 3W.

HyB—Hatley cobbly silt loam, 1 to 6 percent
slopes, bouldery. This deep, nearly level and
undulating. somewhat poorly drained soil is in slight
depressions and in areas adjacent to drainageways on
terminal, recessional, and ground moraines. Many
boulders and stones are in the surface layer. Most
areas are irregular in shape and range from about 10 to
320 acres in size.

Typically, the surface layer is very dark grayish
brown cobbly silt loam about 5 inches thick. Below this
is dark brown cobbly silt loam about 3 inches thick. The
next layer is about 12 inches thick. It is mottled. It is
brown and dark brown cobbly silt loam in the upper part
and dark brown and brown loam in the lower part. The
subsoil is dark brown, mottled loam about 12 inches
thick. The next 12 inches is dark brown, mottled sandy
loam. The substratum to a depth of about 60 inches is
brown, mottled loamy sand. In places the upper part of
the soil is sandy loam or loam.

Included with this soil in mapping are small areas of
the well drained Kennan soils in the higher landscape
positions. Alsc included are areas of soils that have a
sand or gravelly sand substratum, that have bedrock
within a depth of 60 inches, that have a seasonal high
water table at a depth of less than 1 foot or more than 3
feet during wet periods, or that do not have boulders
and stones in the surface layer. Included soils make up
about 10 to 15 percent of individual mapped areas.

Permeability is moderate in the subsoil of this Hatley
soil and moderate or moderately rapid in the
substratum. Available water capacity is moderate. The
organic matter content in the surface layer is moderate
or high. During wet periods a seasonal high water table
is at a depth of 1 to 3 feet.

Many areas of this soil are used as woodland. Some
are used for pasture or wildlife habitat.

This soil is generally unsuited to corn and small grain
and to grasses and legumes for rotational hay or
pasture, but it is suited if the stones and bouiders are
removed. Removal of the stones and boulders is
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difficult and costly. If the soil is cultivated, water erosion
is a slight or moderate hazard. Conservation tillage
practices, such as chisel planting, that leave a
protective amount of crop residue on the surface,
terraces, diversions, cover crops, and contour
stripcropping help to prevent excessive soil [0ss.
Excess water is a problem, mainly in areas where the
slope is less than 2 percent. The wetness is especially
a problem in spring. The excess water can delay field
preparation and planting. Land smoothing, surface
drains, and diversions help to remove this water.

This soil is generally unsuited to permanent pasture
and hayland, but it is suited if the stones and boulders
are removed. Removal of the stones and boulders is
difficult and costly. Proper stocking rates, pasture
renovation, rotational grazing, and timely deferment of
grazing help to keep the pasture in good condition.

This soil is suited to trees. Planting and harvesting by
machine is limited by the stones and boulders and by
wetness. Harvesting is frequently limited to periods
when the soil is frozen. Harvesting by clear-cut or area-
selection methods helps to prevent windthrow of the
remaining trees. Competing vegetation interferes with
natural regeneration following harvest. It can be
controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of woodland
wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.

Because of wetness, this soil is poorly suited to
septic tank absorption fields. In some places this
limitation can be overcome by constructing a filtering
mound of suitable material. In other places the effluent
can be pumped to an absorption field in better suited
soils that are higher on the landscape.

Because of the wetness, this soil is poorly suited to
dwellings. Building dwellings without basements on fill
material, which raises the level of the site, and
constructing basements above the level of wetness help
to overcome this limitation. The wetness also can be
overcome by installing a subsurface drainage system
that has a dependable outlet, such as a gravity outlet.

Because of frost action, this soil is poorly suited to
local roads and streets. This limitation can be overcome
by replacing the upper part of the soil with coarse
textured base material, such as sand or gravel.

The land capability classification is Vis. The
woodland ordination symbol is 3X.

KaB—Kennan sandy loam, 2 to 8 percent slopes.
This deep, undulating and rolling, well drained soil is on
knolls and the tops of ridges on terminal and
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recessional moraines and on drumlins. Most areas are
irregular in shape and range from about 10 to 120 acres
in size.

Typically, the surface layer is very dark grayish
brown sandy loam about 8 inches thick. The subsurface
layer is brown sandy loam about 4 inches thick. Below
this is brown and dark brown sandy loam about 14
inches thick. The subsoil to a depth more than 60
inches is dark brown sandy loam. In some places the
upper part of the soil is silt loam, loam, or loamy sand.
In other places the slope is less than 2 or more than 8
percent.

Included with this soil in mapping are small areas of
the somewhat poorly drained Hatley soils in the lower
landscape positions and small areas of the somewhat
excessively drained Chetek and well drained Rosholt
soils. Chetek and Rosholt soils are in landscape
positions similar to those of the Kennan soil. They have
more grave! in the lower part of the subsoil and in the
substratum than does Kennan soils. Also included are
areas of Kennan soils that have stones and boulders in
the surface layer. Included soils make up about 5 to 15
percent of individual mapped areas.

Permeability is moderate in the subsocil of Kennan
soil and moderate or moderately rapid in the
substratum. Surface runoff is slow. Available water
capacity is moderate. The organic matter content in the
surface layer is moderate or moderately low.

Most areas of this soil are used as cropland. A few
are used for pasture or woodland.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. It
also is suited to ginseng. If this soil is cultivated, water
erosion is a slight or moderate hazard. Also, soil
blowing is a hazard. Conservation tillage practices, such
as chisel planting, that leave a protective amount of
crop residue on the surface, terraces. contour
stripcropping, contour farming. and a cropping system
that includes rotational hay and pasture help to prevent
excessive water erosion. Wind stripcropping, cover
crops. conservation tillage, and field windbreaks help to
prevent excessive soil blowing. Proper management of
crop residue and green manure crops help to reduce
soil loss, maintain or increase the organic matter
content, and increase the rate of water infiltration.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of low soil
strength, the use of some harvesting or planting
equipment may be limited during the spring thaw and
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during extended periods of high rainfall. This limitation
can be overcome by restricting the use of equipment
during these times. Competing vegetation interferes
with natural regeneration following harvest. It can be
controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

This soil is suited to septic tank absorption fields and
to dwellings. Because of frost action, it is only
moderately suited to local roads and streets. This
limitation can be overcome by replacing the upper part
of the soil with coarse textured base material, such as
sand or gravel.

The land capability classification is lle. The woodland
ordination symbol is 3L.

KaC—Kennan sandy loam, 8 to 15 percent slopes.
This deep, rolling and hilly, well drained soil is on knolls
and on the sides and tops of ridges and hills on
terminal and recessional moraines and on drumlins.
Most areas are irregular in shape and range from about
10 to 200 acres in size.

Typically, the surface layer is dark brown sandy loam
about 8 inches thick. The next layer is brown and dark
brown sandy loam about 18 inches thick. The subsoil is
dark brown sandy loam about 22 inches thick. The
substratum to a depth of about 60 inches is brown
loamy sand. In some places the upper part of the soil is
silt loam, loam, or loamy sand. In other places the slope
is less than 8 or more than 15 percent.

Included with this soil in mapping are small areas of
the somewhat poorly drained Hatley soils in the lower
landscape positions and small areas of the somewhat
excessively drained Chetek soils. Chetek soils are in
landscape positions similar to those of the Kennan soil.
They have more gravel in the lower part of the subsoil
and in the substratum than does the Kennan soil. Also
included are areas of Kennan soils that have stones
and boulders in the surface layer. Included soils make
up about 5 to 15 percent of individual mapped areas.

Permeability is moderate in the subsoil of this
Kennan soil and moderate or moderately rapid in the
substratum. Surface runoff is medium. Available water
capacity is moderate. The organic matter content in the
surface layer is moderate or moderately low.

Most areas of this soif are used as cropland. A few
are used for pasture or woodland.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. It



Marathon County. Wisconsin

also is suited to ginseng. If this soil is cultivated, water
erosion is a moderate hazard. The complex slopes
generally limit the erosion-control measures that can be
used on this soil. Effective measures include a
conservation tillage system, such as chisel planting, that
leaves a protective amount of crop residue on the
surface and a cropping system that includes rotational
hay and pasture. Proper management of crop residue
and green manure crops help to control water erosion,
maintain or increase the organic matter content, and
increase the rate of water infiltration.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of low soil
strength, the use of some harvesting or planting
equipment can be limited during the spring thaw and
during extended periods of high rainfall. This limitation
can be overcome by restricting the use of equipment
during these times. Competing vegetation interferes
with natural regeneration following harvest. It can be
controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of the slope. this soil is only moderately
suited to septic tank absorption fields. The slope can be
reduced by cutting and filling, or a trench absorption
system can be installed on the contour.

Because of the slope, this soil is only moderately
suited to dwellings. The slope can be reduced by
cutting and filling. or the dwellings can be designed so
that they conform to the natural slope of the land.

This soil is only moderately suited to local roads and
streets because of the slope and frost action. The slope
can be reduced by cutting and filling to shape the
roadway. The potential for frost action can be reduced
by replacing the upper part of the soil with coarse
textured base material, such as sand or gravel.

The land capability classification is llle. The
woodland ordination symbol is 3L.

KaD2—Kennan sandy loam, 15 to 30 percent
slopes, eroded. This deep, hilly or very hilly, well
drained soil is on the sides of hills and ridges on
terminal and recessional moraines and on drumlins.
Most areas are irregular in shape or long and narrow
and range from about 4 to 20 acres in size.

In many cultivated areas the original surface layer
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and subsurface layer have been removed by water
erosion. Typically, the present surface layer is brown
sandy loam about 7 inches thick. The next layer is dark
brown and brown sandy loam about 8 inches thick. The
subsoil is about 27 inches thick. it is dark brown. It is
sandy loam in the upper part and loamy sand in the
lower part. The substratum to a depth of about 60
inches is brown loamy sand. In some places the soil is
not eroded and has a surface layer of dark brown silt
toam, loam, or sandy loam and a subsurface layer of
brown and dark brown silt loam, loam, or sandy loam.
In other places the slope is less than 15 or more than
30 percent.

Included with this soil in mapping are small areas of
the somewhat excessively drained Chetek soils. These
soils are in landscape positions similar to those of the
Kennan soil. They have more gravel in the lower part of
the subsoil and in the substratum than does the Kennan
soil. Also included are small areas of Kennan soils that
are loamy sand in the upper part, that have stones and
boulders in the surface layer, or in which the original
surface layer, the subsurface layer, and the upper part
of the subsoil have been removed by erosion. Included
soils make up about 10 to 15 percent of individual
mapped areas.

Permeability is moderate in the subsoil of this
Kennan soil and moderate or moderately rapid in the
substratum. Surface runoff is rapid. Available water
capacity is moderate. The organic matter content in the
surface layer is low.

Most areas of this soil are used as cropland. A few
are used for pasture or woodland.

Because of a severe hazard of water erosion, this
soil generally is unsuited to row crops. The less sloping
areas are suited to small grain and to grasses and
legumes for rotational hay and pasture. Many areas are
eroded. The complex slopes generally limit the erosion-
control measures that can be used on this soil. Effective
measures include a conservation tillage system, such
as chisel planting, that leaves a protective amount of
crop residue on the surface and a cropping system that
includes rotational hay and pasture. Proper
management of crop residue and green manure crops
help to control water erosion, maintain or increase the
organic matter content, and increase the rate of water
infiltration.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Slope and plant
competition are the main management concerns. Also,
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because of low soil strength, the use of harvesting or
planting equipment is limited during the spring thaw and
during extended periods of high rainfall. This limitation
can be overcome by restricting the use of equipment
during these times. Planting the trees on the contour
and carefully locating skid roads during harvest
minimize erosion. Seedling survival on the steeper
slopes facing south or west can be improved by
carefully planting vigorous nursery stock. Competing
vegetation interferes with natural regeneration following
harvest. It can be controlled by applying suitable
herbicides or by mechanical removal.

This soil is suited to the development of openland
and woodland habitat. The vegetation that provides
food and cover can be planted or can naturally
regenerate.

Because of slope, this soil is poorly suited to septic
tank absorption fields, dwellings, and local roads and
streets. The slope can be reduced by cutting and filling.
Also, a trench absorption system can be installed on the
contour, dwellings can be designed so that they
conform to the natural slope of the land, and roads can
be constructed in the less sloping areas.

The land capability classification is IVe. The
woodland ordination symbol is 3R.

KeB—Kennan sandy loam, 2 to 8 percent slopes,
bouldery. This deep, undulating and rolling, well
drained soil is on knolls and the tops of ridges on
terminal and recessional moraines and on drumlins.
Many boulders and stones are in the surface layer.
Most areas are irregular in shape and range from about
10 to 320 acres in size.

Typically. the surface layer is very dark brown sandy
loam about 3 inches thick. The next layer is dark brown
sandy loam about 5 inches thick. Below this is brown
and dark brown sandy loam about 23 inches thick. The
subsoil to a depth of more than 60 inches is dark brown
sandy loam. In some places the upper part of the soil is
silt loam, loam, or loamy sand. In other places the slope
is more than 8 percent.

Included with this soil in mapping are small areas of
the somewhat poorly drained Hatley soils in the lower
landscape positions and small areas of the somewhat
excessively drained Chetek and well drained Rosholt
soils. Chetek and Rosholt soils are in landscape
positions similar to those of the Kennan soil. They have
more gravel in the lower part of the subsoil and in the
substratum than does the Kennan soil. Also included
are areas of Kennan soils that have been cleared of
stones and boulders or that naturally have few of these
rock fragments. tncluded soils make up about 5 to 15
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percent of individual mapped areas.

Permeability is moderate in the subsoi! of this
Kennan soil and moderate or moderately rapid in the
substratum. Available water capacity is moderate. The
organic matter content in the surface layer is moderate
or high.

Many areas of this soil are used as woodland. Some
are used for pasture.

This soil is generally unsuited to corn and small grain
and to grasses and legumes for rotational hay and
pasture, but it is suited if the stones and boulders are
removed (fig. 6). Removal of these stones and boulders
is difficult and costly. If this soil is cultivated, water
erosion is a slight or moderate hazard. Conservation
tillage practices, such as chisel planting, that leave a
protective amount of crop residue on the surface,
contour stripcropping, contour farming, and a cropping
system that includes rotational hay or pasture help to
prevent excessive soil loss. Proper management of crop
residue and green manure crops help to control water
erosion, maintain or increase the organic matter
content, and increase the rate of water infiltration.

This soil is generally unsuited to permanent pasture
and hayland, but it is suited if the stones and boulders
are removed. Removal of these stones and boulders is
difficult and costly. Proper stocking rates, pasture
renovation, rotational grazing, and timely deferment of
grazing help to keep the pasture in good condition.

This soil is suited to trees. The use of planting and
harvesting equipment is limited by the stones and
boulders. Because of low soil strength, it also is limited
during the spring thaw and during extended periods of
high rainfall. This limitation can be overcome by
restricting the use of equipment during these times.
Competing vegetation interferes with natural
regeneration following harvest. It can be controlled by
applying suitable herbicides or by mechanical removal.

This soil is suited to the development of woodland
wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.

Because of the large stones, this soil is only
moderately suited o septic tank absorption fields and
dwellings. The large stones and boulders can be
removed by mechanical means.

This soil is moderately suited to local roads and
streets because of frost action and the large stones.
The potential for frost action can be reduced by
replacing the upper part of the soil with coarse textured
base material, such as sand or gravel. The large stones
and boulders can be removed by mechanical means.

The land capability classification Vis. The woodland
ordination symbaol is 3X.
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Figure 6.—An area of Kennan sandy loam, 2 to 8 percent slopes, bouldery. The stones and boulders have been removed from the field in

the background.

KeC—Kennan sandy loam, 8 to 15 percent slopes,
bouldery. This deep, rolling and hilly, well drained soil
is on knolls and on the sides and tops of ridges and
hills on terminal and recessional moraines and on
drumlins. Many boulders and stones are in the surface
layer. Most areas are irregular in shape and range from
about 10 to 640 acres in size.

Typically, the surface layer is black sandy loam about
3 inches thick. The next layer is dark brown sandy loam
about 5 inches thick. Below this is brown and dark
brown sandy loam about 23 inches thick. The subsoil is
dark brown sandy loam about 25 inches thick. The

substratum to a depth of about 60 inches is brown
loamy sand. In some places the upper part of the soil is
silt loam, loam, or loamy sand. In other places the slope
is less than 8 or more than 15 percent.

Included with this soil in mapping are small areas of
the somewhat poorly drained Hatley soils in the lower
landscape positions and small areas of the somewhat
excessively drained Chetek and excessively drained
Mahtomedi soils. Chetek and Mahtomedi soils are in
landscape positions similar to those of the Kennan soil.
They have more gravel in the lower part of the subsoil
and in the substratum than does the Kennan soil.
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Mahtomedi soils are sandy throughout. Also included
are areas of Kennan soils that have been cleared of the
stones and boulders or that naturally have few of these
rock fragments. Included soils make up about 5 to 15
percent of individual mapped areas.

Permeability is moderate in the subsoil of this
Kennan soil and moderate or moderately rapid in the
substratum. Available water capacity is moderate. The
organic matter content in the surface layer is moderate
or high.

Most areas of this soil are used as woodland. A few
are used for pasture.

This soil is generally unsuited to corn and small grain
and to grasses and legumes for rotational hay and
pasture, but it is suited if the stones and boulders are
removed. Removal of these stones and boulders is
difficult and costly. If this soil is cultivated, water erosion
is a moderate hazard. The complex slopes generally
limit the erosion-control measures that can be used on
this soil. Effective measures include a conservation
tilage system. such as chisel planting, that leave a
protective amount of crop residue on the surface and a
cropping system that includes rotational hay and
pasture. Proper management of crop residue and green
manure crops help to control water erosion, maintain or
increase the organic matter content, and increase the
rate of water infiftration.

This soil is generally unsuited to permanent pasture
and hayland. but it is suited if the stones and boulders
are removed. Removal of these stones and boulders is
difficult and costly. Proper stocking rates, pasture
renovation. rotational grazing, and timely deferment of
grazing help to keep the pasture in good condition.

This soil is suited to trees. The use of planting and
harvesting equipment is limited by the stones and
boulders. Because of low soil strength, it also is limited
during the spring thaw and during extended periods of
high rainfall. This limitation can be overcome by
restricting the use of equipment during these times.
Competing vegetation interferes with natural
regeneration following harvest. It can be controlled by
applying suitable herbicides or by mechanical removal.

This soil is suited to the development of woodland
wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.

Because of the slope and the large stones, this soil
is only moderately suited to septic tank absorption fields
and to dwellings. The slope can be reduced by cutting
and filling. Also. a trench absorption system can be
installed on the contour, and dwellings can be designed
so that they conform to the natural slope of the land.
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The large stones and boulders can be removed by
mechanical means.

This soil is only moderately suited to local roads and
streets because of the slope, frost action, and the large
stones. The slope can be reduced by cutting and filling
to shape the roadway, or the road can be built in the
less sloping areas. The potential for frost action can be
reduced by replacing the upper part of the soil with
coarse textured base material, such as sand or gravel.
The large stones and boulders can be removed by
mechanical means.

The land capability classification is Vis. The
woodland ordination symbol is 3X.

KeE-—Kennan sandy loam, 15 to 30 percent
slopes, bouldery. This deep, hilly and very hilly, well
drained soil is on the sides of hills and ridges on
terminal and recessional moraines and on drumlins.
Many boulders and stones are in the surface layer.
Most areas are irregular in shape or long and narrow
and range from about 10 to 240 acres in size.

Typically, the surface layer is very dark brown sandy
loam about 3 inches thick. The next layer is dark brown
cobbly sandy loam about 4 inches thick. The subsurface
layer is brown sandy loam about 7 inches thick. Below
this is brown and dark brown sandy loam about 19
inches thick. The subsoil is reddish brown and dark
brown sandy loam about 25 inches thick. The
substratum to a depth of about 60 inches is brown
toamy sand. In some places the upper part of the soil is
silt loam, loam, or loamy sand. In other places the slope
is less than 15 or more than 30 percent.

included with this soil in mapping are small areas of
the somewhat excessively drained Chetek soils and the
excessively drained Mahtomedi soils. Both soils are in
landscape positions similar to those of the Kennan soil.
They have more gravel in the lower part of the subsail
and in the substratum than does the Kennan soil.
Mahtomedi soils are sandy throughout. Included soils
make up about 5 to 15 percent of individual mapped
areas.

Permeability is moderate in the subsoil of this
Kennan soil and moderate or moderately rapid in the
substratum. Available water capacity is moderate. The
organic matter content in the surface layer is moderate
or high.

Most areas of this soil are used as woodland. A few
are used for pasture.

This soil is generally unsuited to corn and small grain
and to grasses and legumes for rotational hay and
pasture because of the stones and boulders. Removal
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of these stones and boulders is difficult and costly.
Where the stones and boulders are removed, the soil is
generally unsuited to row crops because water erosion
is a severe hazard. Cleared areas are suited to small
grain and to grasses and legumes for rotational hay and
pasture. Many cultivated areas are eroded. The
complex siopes generally limit the erosion-control
measures that can be used on this soil. Effective
measures include a conservation tillage system, such
as chisel planting, that leaves a protective amount of
crop residue on the surface and a cropping system that
includes rotational hay and pasture. Proper
management of crop residue and green manure crops
help to control water erosion, maintain or increase the
organic matter content, and increase the rate of water
infiltration.

This soil is generally unsuited to permanent pasture
and hayland, but it is suited if the stones and boulders
are removed. Removal of these stones and boulders is
difficult and costly. Proper stocking rates, pasture
renovation, rotational grazing, and timely deferment of
grazing help to keep the pasture in good condition.

This soil is suited to trees. Slope, the large stones
and boulders, and plant competition are the main
management concerns. Seedling survival on the steeper
slopes facing south or west can be improved by
carefully planting vigorous nursery stock. The use of
some planting and harvesting equipment is limited by
the slope and the stones and boulders. Because of low
soil strength, it also is limited during the spring thaw
and during extended periods of high rainfall. This
limitation can be overcome by restricting the use of
equipment during these times. Competing vegetation
interferes with natural regeneration following harvest. It
can be controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of woodland
wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.

Because of the slope, this soil is poorly suited to
septic tank absorption fields, to dwellings, and to local
roads and streets. The slope can be reduced by cutting
and filling. Also, a trench absorption system can be
installed on the contour, dwellings can be designed so
that they conform to the natural slope of the land, and
roads can be built in the less sloping areas.

The land capability classification is Vlis. The
woodland ordination symbol is 3R.

MaB—Magnor silt loam, 1 to 6 percent slopes. This
deep, nearly level and gently sloping, somewhat poorly
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drained soil is in convex and concave areas on broad
ground moraines. Most areas are irregular in shape and
range from about 20 to 2,500 acres in size.

Typically, the surface layer is very dark grayish
brown silt loam about 10 inches thick. The next layer is
about 14 inches thick. It is mottled. It is pale brown and
strong brown silt loam in the upper part and yellowish
red and pinkish gray sandy loam in the lower part. The
subsoil is yellowish red and reddish brown, mottled
sandy loam about 26 inches thick. The substratum to a
depth of about 60 inches is dark reddish brown gravelly
sandy loam. In some places the subsoil and substratum
are loam, sandy clay loam, or clay loam. In other places
the upper part of the soil is loam or sandy loam. In
some areas the slope is less than 1 or more than 6
percent.

Included with this soil in mapping are small areas of
the poorly drained and very poorly drained Cable soils,
the moderately well drained Freeon soils, and the well
drained Amery soils. Cable soils are in drainageways
and depressions. Amery and Freeon soils are on the
convex tops and sides of knolls. Also included are
areas of Magnor sails that have cobbles and stones in
the surface layer, that have pockets or strata of gravel,
sand, or loamy sand in the substratum, or that have
bedrock at a depth of 40 to 60 inches. Included soils
make up about 5 to 15 percent of individual mapped
areas.

Permeability is moderate in the silty upper part of this
Magnor soil and very slow in the substratum. Surface
runoff is medium or slow. Available water capacity is
moderate. The organic matter content in the surface
layer also is moderate. During wet periods a seasonal
high water table is at a depth of 0.5 foot to 3.0 feet.

Many areas of this soil are used as cropland. Some
are used as woodland. A few are used for pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. If
this soil is cultivated, water erosion is a slight or
moderate hazard. Conservation tillage practices, such
as chisel planting, that leave a protective amount of
crop residue on the surface, terraces, diversions, cover
crops, and contour stripcropping help to prevent
excessive soil loss. Excess water also is a problem,
mainly in the less sloping areas. It limits the choice of
crops or results in crop damage during most years. The
wetness also delays field preparation, planting, or
harvest. Land smoothing, surface drains, and diversions
help to remove this water.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
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grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of the wetness,
the trees should be planted by hand or machine on
prepared ridges. Planting vigorous nursery stock helps
to overcome seedling mortality. Harvesting is frequently
limited to periods when the soil is frozen. Harvesting by
clear-cut or area-selection methods helps to prevent
windthrow of the remaining trees. Competing vegetation
interferes with natural regeneration following harvest. It
can be controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of the wetness and the very slow
permeability, this soil is poorly suited to septic tank
absorption fields. In some areas the effluent can be
pumped to an absorption field in better suited soils that
are higher on the landscape.

Because of the wetness, this soil is poorly suited to
dwellings. Building dwellings without basements on fill
material. which raises the level of the site, and
constructing basements above the level of wetness help
to overcome this limitation. The wetness also can be
overcome by installing a subsurface drainage system
that has a dependable outlet, such as a gravity outlet.

This soil is poorly suited to local roads and streets
because of the wetness and frost action. The wetness
can be overcome by using fill material to raise the
roadbed above the wetness level or lowering the
seasonal water table by installing a subsurface drainage
system. The potential for frost action can be overcome
by installing a subsurface drainage system in the
roadbed or by replacing the upper part of the soil with
coarse textured base material, such as sand or gravel.

The land capability classification is Ile. The woodland
ordination symbol is 3W.

MbB—Mahtomedi loamy sand, 0 to 6 percent
slopes. This deep, nearly level and gently sloping,
excessively drained soil is on broad or narrow flats and
knolls on stream terraces and outwash plains. Most
areas are irregular in shape and range from about 10 to
800 acres in size.

Typically, the surface layer is dark brown loamy sand
about 8 inches thick. The subsoil is about 16 inches
thick. It is dark brown. It is loamy sand in the upper part
and gravelly loamy sand in the lower part. The
substratum to a depth of about 60 inches is light brown
gravelly coarse sand. In some places the surface layer
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is sandy loam or gravelly loamy sand. In other places
the subsoil and substratum are sand or have thin strata
of loamy sand, loamy fine sand, or fine sandy loam. In
some areas the slope is more than 6 percent.

Included with this soil in mapping are small areas of
the moderately well drained Mahtomedi soils in the
slightly lower landscape positions. Also included are
small areas of the somewhat excessively drained
Chetek soils in landscape positions similar to those of
the Mahtomedi soil. Chetek soils have more silt and
clay in the upper part than does the Mahtomedi soil.
Included soils make up about 5 to 15 percent of
individual mapped areas.

Permeability is rapid in this Mahtoredi soil. Surface
runoff is slow. Available water capacity is low. The
organic matter content in the surface layer is low or
very low.

Most areas of this soil are used as cropland. Some
areas have been planted to trees or developed as
building sites.

This soil is suited to corn and smal!l grain and to
grasses and legumes for rotational hay and pasture. It
tends to be droughty during periods of low rainfall and
is subject to soil blowing. Where an adequate water
supply is available, irrigation can supplement rainfall. If
irrigated, the soil is suited to vegetable crops, such as
potatoes, sweet corn, and snap beans. Conservation
tillage practices, such as chisel planting, that leave a
protective amount of crop residue on the surface, wind
stripcropping, cover crops, and field windbreaks help to
prevent excessive soil loss. A cropping system that
includes rotational hay and pasture also is effective in
controlling soil blowing. Proper management of crop
residue and green manure crops help to prevent
excessive soil loss, increase the organic matter content,
and conserve maisture.

This soil is suited to permanent pasture and hayland.
During periods of low rainfall, however, yields are
reduced because of the low available water capacity.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Seedling survival can be
improved by careful planting of vigorous nursery stock.
The traction of some equipment used for planting and
harvesting is limited when the upper part of the soil is
dry.

This soil is suited to the development of openland
wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.

This soil is suited to dwellings and to local roads and
streets. It can readily absorb the effluent in septic tank
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absorption fields but does not adequately filter it. The
poor filtering capacity can result in the pollution of
ground water.

The land capability classification is IVs. The
woodland ordination symbol is 6S.

MbC—Mahtomedi loamy sand, 6 to 15 percent
slopes. This deep, sloping and moderately steep,
excessively drained soil is on the sides of ridges and
knolls on stream terraces and outwash plains. Most
areas are long and narrow or irregular in shape and
range from about 4 to 80 acres in size.

Typically, the surface layer is dark brown loamy sand
about 6 inches thick. The subsoil is about 17 inches
thick. It is dark brown loamy sand in the upper part and
strong brown gravelly loamy coarse sand in the lower
part. The substratum to a depth of about 60 inches is
yellowish brown gravelly coarse sand. In some places
the surface layer is sandy loam or gravelly loamy sand.
In other places the subsoil and substratum are sand or
have thin strata of loamy sand, loamy fine sand, or fine
sandy loam. In some areas the slope is less than 6 or
more than 15 percent.

fncluded with this soil in mapping are small areas of
the moderately well drained Mahtomedi soils in the
lower landscape positions. Also included are small
areas of the somewhat excessively drained Chetek soils
in landscape positions similar to those of the
Mahtomedi soil. Chetek soils have more silt and clay in
the upper part than does the Mahtomedi soil. Included
soils make up about 5 to 15 percent of individual
mapped areas.

Permeability is rapid in this Mahtomedi soil. Surface
runoff is slow. Available water capacity is low. The
organic matter content in the surface layer is low or
very low.

Some areas of this soil are used as cropland. Some
have been planted to trees or are used for pasture.

This soil is poorly suited to corn and small grain and
to grasses and legumes for rotational hay and pasture.
It tends to be droughty during periods of low rainfall and
is subject to soil blowing. Where an adequate water
supply is available, irrigation can suppiement rainfall.
Because of the slope, however, some types of irrigation
equipment do not function properly. If irrigated, the soil
is suited to vegetable crops, such as potatoes, sweet
corn, and snap beans. Conservation tillage practices,
such as chisel planting, that leave a protective amount
of crop residue on the surface, wind stripcropping,
cover crops, and field windbreaks help to prevent
excessive soil loss. A cropping system that includes
rotational hay and pasture also is effective in controlling
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soil blowing. Proper management of crop residue and
green manure crops help to prevent excessive soil loss,
increase the organic matter content, and conserve
moisture.

This soil is suited to permanent pasture and hayland.
During periods of low rainfall, however, yields are
reduced because of the low available water capacity.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Seedling survival can be
improved by careful planting of vigorous nursery stock.
The traction of some equipment used for planting and
harvesting is limited when the upper part of the soil is
dry.

This soil is suited to the development of openland
wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.

This soil can readily absorb the effluent in septic tank
absorption fields but does not adequately filter it. The
poor filtering capacity can result in the pollution of
ground water.

Because of slope, this soil is only moderately suited
to dwellings and to local roads and streets. The slope
can be reduced by cutting and filling. Also, dwellings
can be designed so that they conform to the natural
slope of the land.

The land capability classification is IVs. The
woodland ordination symbol is 6S.

MbE-—Mahtomedi loamy sand, 15 to 45 percent
slopes. This deep, moderately steep to very steep,
excessively drained soil is on escarpments and on the
sides of hills and ridges on stream terraces and
outwash plains. Most areas are long and narrow and
range from about 4 to 80 acres in size.

Typically, the surface layer is very dark brown loamy
sand about 3 inches thick. The subsoil is about 13
inches thick. It is dark brown. It is loamy sand in the
upper part and gravelly loamy coarse sand in the lower
part. The next layer is strong brown gravelly coarse
sand about 5 inches thick. The substratum to a depth of
about 60 inches is light yellowish brown gravelly coarse
sand. In some places the surface layer is sandy loam or
gravelly loamy sand. In other places the subsoil and
substratum are sand or have thin strata of fine sand,
loamy fine sand, or fine sandy loam. In some areas the
slope is less than 15 or more than 45 percent.

Included with this soil in mapping are small areas of
the somewhat excessively drained Chetek soils. These
soils are in landscape positions similar to those of the
Mahtomedi soil. They have more silt and clay in the
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upper part than does the Mahtomedi soil. Also included
are areas where erosion has removed the upper part of
the Mahtomedi soil. Included soils make up about 5 to
15 percent of individual mapped areas.

Permeability is rapid in this Mahtomedi soil. Available
water capacity is low. The organic matter content in the
surface layer is very low or low.

Most areas are used as woodland or unimproved
pasture.

This soil is generally unsuited to corn and small grain
and to grasses and legumes for rotational hay and
pasture because of the low avaitable water capacity, the
slope, and the hazards of water erosion and soil
blowing. Maintaining a permanent cover of vegetation is
the best way to control soil loss.

Permanently vegetated areas can be used for
pasture. During periods of low rainfall, however, yields
are reduced because of the low available water
capacity. Proper stocking rates, pasture renovation,
rotational grazing, and timely deferment of grazing help
to keep the pasture in good condition.

This soil is suited to trees. Seedling survival can be
improved by careful planting of vigorous nursery stock.
The use of some planting and harvesting equipment
can be limited by the slope and by poor traction when
the upper part of the soil is dry. Planting trees on the
contour and carefully locating skid roads during harvest
minimize erosion.

This soil is poorly suited to the development of
wildlife habitat. Because of excessive soil drainage and
the slope, establishing the vegetation that provides food
and cover is difficult.

Because of the slope, this soil is poorly suited to
septic tank absorption fields, dwellings, and local roads
and streets. This limitation can be overcome by cutting
and filling. Also, a trench absorption system can be
installed on the contour in places. Although the soil can
readily absorb the effluent in septic tank absorption
fields, it does not adequately filter it. The poor filtering
capacity can result in the pollution of ground water.
Dwellings can be designed so that they conform to the
natural slope of the land, and roads can be constructed
in the less sloping areas.

The land capability classification is VIis. The
woodland ordination symbol is 6R.

McA—Mahtomedi loamy sand, moderately well
drained, 0 to 3 percent slopes. This deep, nearly level
and gently sloping. moderately well drained soil is on
broad or narrow flats adjacent to lower depressional
areas on stream terraces and outwash plains. Most
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areas are irregular in shape and range from about 4 to
480 acres in size.

Typically, the surface layer is very dark grayish
brown loamy sand about 7 inches thick. The subsoil is
about 12 inches thick. It is dark yellowish brown loamy
sand in the upper part and dark brown gravelly loamy
coarse sand in the lower part. The next layer is dark
brown gravelly coarse sand about 7 inches thick. The
substratum to a depth of about 60 inches is gravelly
sand. It is strong brown in the upper part and light
yellowish brown and mottled in the lower part. In some
places the surface layer is sandy loam. In other places
the subsoil and substratum are sand or have thin strata
of loamy sand, loamy fine sand, or fine sandy loam.

Included with this soil in mapping are small areas of
the excessively drained Mahtomedi and somewhat
excessively drained Chetek soils in the higher
landscape positions and the somewhat poorly drained
Meehan and Oesterle soils in the lower positions. Also
included are small areas of Scott Lake soils in
landscape paositions similar to those of the Mahtomedi
soil. Scott Lake soils have more silt and clay in the
upper part than does the Mahtomedi soil. Included soils
make up about 5 to 15 percent of individual mapped
areas.

Permeability is rapid in this Mahtomedi soil. Surface
runoff is slow. Available water capacity is low. The
organic matter content in the surface layer is low or
very low. During wet periods a seasonal high water
table is at a depth of 2.5 to 6.0 feet.

Many areas of this soil are used as cropiand. Some
have been planted to trees or are used for pasture.

This soil is poorly suited to corn and small grain and
to grasses and legumes for rotational hay and pasture.
It tends to be droughty during periods of low rainfall and
is subject to soil blowing. Where an adequate water
supply is available, irrigation can supplement rainfall. If
irrigated, the soil is suited to vegetable crops, such as
potatoes, sweet corn, and snap beans. Conservation
tillage practices, such as chisel planting, that leave a
protective amount of crop residue on the surface, wind
stripcropping, cover crops, and field windbreaks help to
prevent excessive soil loss. A cropping system that
includes rotational hay and pasture also is effective in
controlling soil blowing. Proper management of crop
residue and green manure crops help to prevent
excessive sail loss, increase the organic matter content,
and conserve moisture.

This soil is suited to permanent pasture and hayland.
During periods of low rainfall, however, yields are
reduced because of the low available water capacity.
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Proper stocking rates, pasture renovation, rotational
grazing. and timely deferment of grazing help to keep
the pasture in good condition.

This soll is suited to trees. The traction of some
equipment used for planting and harvesting is limited
when the upper part of the soil is dry.

This soil is suited to the development of openland
wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.

Because of wetness and a poor filtering capacity, this
soil is poorly suited to septic tank absorption fields. It
can readily absorb the effluent but does not adequate
filter it. The poor filtering capacity can result in the
pollution of ground water. In some areas both of the
limitations can be overcome by constructing a mound of
suitable filtering material. In places the effluent can be
pumped to an absorption field in better suited soils that
are higher on the landscape.

Because of the wetness, this soil is only moderately
suited to dwellings with basements. It is suited to
dwellings without basements. The basement can be
constructed above the level of wetness.

This soil is suited to local roads and streets.

The land capability classification is IVs. The
woodland ordination symbol is 6S.

MdB—Marathon silt loam, 2 to 6 percent slopes.
This deep. gently sloping, well drained soil is on broad
knolls and ridgetops in the uplands. Most areas are
irregular in shape and range from about 4 to 320 acres
in size.

Typically, the surface layer is dark grayish brown silt
loam about 7 inches thick. The subsurface layer is
brown silt loam about 3 inches thick. The next layer is
brown, dark yellowish brown, and dark brown silt loam
about 19 inches thick. The subsoil is about 28 inches
thick. It is brown and dark brown very gravelly coarse
sandy loam in the upper part and dark brown, strong
brown, and yellowish red extremely gravelly loamy
coarse sand in the lower part. The substratum to a
depth of about 80 inches is strong brown extremely
gravelly loamy coarse sand. In some places the
substratum is very gravelly or extremely gravelly sandy
loam. In other places the slope is more than 6 percent.

Included with this soil in mapping are small areas of
the somewhat poorly drained Mylrea soils in the lower
landscape positions and small areas of Fenwood,
Moberg, Mosinee, and Rozellville soils. These soils are
in landscape positions similar to those of the Marathon
soil. Fenwood and Mosinee soils have bedrock at a
depth of 40 to 60 inches. Moberg soils are somewhat
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excessively drained and have thinner silty deposits and
more gravel in the upper part than does the Marathon
soil. Rozellville soils have more clay in the subsoil and
less gravel in the subsoil and substratum than does the
Marathon soil. Also included are small areas of
Marathon soils that have bedrock within a depth of 60
inches, that have cobbles and stones in the surface
layer, or that have a seasonal high water table at a
depth of 3 to 5 feet. Included soils make up about 10 to
15 percent of individual mapped areas.

Permeability is moderate or moderately rapid in the
subsoil of this Marathon soil and rapid or very rapid in
the substratum. Surface runoff is medium. Available
water capacity is moderate. The organic matter content
in the surface layer also is moderate.

Many areas are used as cropland. Some are used for
pasture, for woodland, or as a source of roadfill
commonly known as rotten granite.

This soll is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. It
also is suited to ginseng. If this soil is cultivated, water
erosion is a slight or moderate hazard. Conservation
tillage practices, such as chisel planting, that leave a
protective amount of crop residue on the surface,
contour farming, contour stripcropping, terraces, and
diversions help to prevent excessive soil loss. A
cropping system that includes rotational hay and
pasture also is effective in controlling water erosion.
Proper management of crop residue and green manure
crops help to prevent excessive soil loss, maintain or
increase the organic matter content, and increase the
rate of water infiltration.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of low sail
strength, the use of harvesting or planting equipment is
limited during the spring thaw and during extended
periods of high rainfail. This limitation can be overcome
by restricting the use of equipment during these times.
Competing vegetation interferes with natural
regeneration following harvest. It can be controlled by
applying suitable herbicides or by mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

This soil is suited to septic tank absorption fields and
to dwellings. Because of frost action, it is only
moderately suited to local roads and streets. The
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potential for frost action can be reduced by replacing
the upper part of the soil with coarse textured base
material, such as sand or gravel.

The land capability classification is lle. The woodland
ordination symbol is 3L.

MdC—Marathon silt loam, 6 to 12 percent slopes.
This deep, sloping, well drained soil is on the sides of
knolls and ridges in the uplands. Most areas are long
and narrow or irregular in shape and range from about
4 to 80 acres in size.

Typically, the surface layer is very dark grayish
brown silt loam about 8 inches thick. The next layer is
brown and dark brown silt loam about 15 inches thick.
The subsoil is about 27 inches thick. It is dark brown
very gravelly coarse sandy loam in the upper part and
strong brown extremely gravelly loamy coarse sand in
the lower part. The substratum to a depth of about 60
inches is strong brown extremely gravelly loamy coarse
sand. In some places the substratum is very gravelly or
extremely gravelly sandy loam. In other places the
slope is less than 6 or more than 12 percent.

Included with this soil in mapping are small areas of
Fenwood, Moberg, and Mosinee soils. These soils are
in landscape positions similar to those of the Marathon
soil. Fenwood and Mosinee soils have bedrock at a
depth of 40 to 60 inches. Moberg soils are somewhat
excessively drained. They have thinner silty deposits
and have more gravel in the upper part than does the
Marathon soil. Also included are small areas of
Marathon soils that have bedrock at a depth of less
than 60 inches or that have cobbles and stones in the
surface layer. Included soils make up 10 to 15 percent
of individual mapped areas.

Permeability is moderate or moderately rapid in the
subsoil of this Marathon soil and rapid or very rapid in
the substratum. Surface runoff is medium. Available
water capacity is moderate. The organic matter content
in the surface layer also is moderate.

Some areas of this soil are used as cropland. Some
are used for pasture or woodland or as a source of
roadfill commonly known as rotten granite.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. It
also is suited to ginseng. If this soil is cultivated, water
erosion is a moderate hazard. Conservation tillage
practices, such as chisel planting, that leave a
protective amount of crop residue on the surface,
contour farming, contour stripcropping, terraces, and
diversions help to prevent excessive soil loss. A
cropping system that includes rotational hay and
pasture also is effective in controlling water erosion.
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Proper management of crop residue and green manure
crops help to prevent excessive sail loss, maintain or
increase the organic matter content, and increase the
rate of water infiltration.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of low sail
strength, the use of harvesting or planting equipment is
limited during the spring thaw and during extended
periods of high rainfall. This limitation can be overcome
by restricting the use of equipment during these times.
Competing vegetation interferes with natural
regeneration following harvest. It can be controlled by
applying suitable herbicides or by mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of slope, this soil is only moderately suited
to septic tank absorption fields. The slope can be
reduced by cutting and filling, or trench absorption
systems can be installed on the contour.

Because of the slope, this soil is only moderately
suited to dwellings. The slope can be reduced by
cutting and filling, or the dwellings can be designed so
that they conform to the natural slope of the land.

This soil is only moderately suited to local roads and
streets because of the slope and frost action. The slope
can be reduced by cutting and filling to shape the
roadway. The potential for frost action can be reduced
by replacing the upper part of the soil with coarse
textured base material, such as sand or gravel.

The land capability classification is ille. The
woodland ordination symbol is 3L.

MeC—Marathon silt loam, 2 to 15 percent slopes,
stony. This deep, gently sloping to moderately steep,
well drained soil is on the tops and sides of knolls and
ridges on uplands. Many cobbles, stones, and boulders
are in the surface layer. Most areas are long and
narrow or irregular in shape and range from about 4 to
200 acres in size.

Typically, the surface layer is very dark grayish
brown silt loam about 4 inches thick. The next layer is
dark yellowish brown silt loam about 8 inches thick.
Below that is dark brown and pale brown silt loam about
6 inches thick. The subsoil is about 23 inches thick. It is
dark brown. It is very gravelly coarse sandy loam in the
upper part and extremely gravelly loamy coarse sand in
the lower part. The substratum to a depth of about 60
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inches is strong brown extremely gravelly loamy coarse
sand. In some places the upper part of the soil is
gravelly silt loam or gravelly loam. In other places the
slope is more than 15 percent.

Included with this soil in mapping are small areas of
the somewhat poorly drained Mylrea soils in the lower
landscape positions. Also included are small areas of
Fenwood and Mosinee soils in landscape positions
similar to those of the Marathon soil; small areas of
Marathon soils that have bedrock at a depth of less
than 60 inches, that do not have cobbles, stones, and
boulders in the surface layer, or that have a seasonal
high water table at a depth of 3 to 5 feet; and areas of
rock outcrops. Fenwood and Mosinee soils have
bedrock at a depth of 40 to 60 inches. Included soils
make up about 5 to 15 percent of individual mapped
areas.

Permeability is moderate or moderately rapid in the
subsoil of this Marathon soil and rapid or very rapid in
the substratum. Available water capacity is moderate.
The organic matter content is moderate or high in the
surface layer.

Most areas of this soil are used as woodland. A few
are used for pasture or as a source of roadfill commonly
known as rotten granite.

This soil is generally unsuited to cultivated crops,
hay. and pasture because of the many stones and
boulders.

This soil is suited to trees. The use of planting and
harvesting equipment is limited by the stones and
boulders. Because of low soil strength, it also is limited
during the spring thaw and during extended periods of
high rainfall. This limitation can be overcome by
restricting the use of equipment during these times.
Competing vegetation interferes with natural
regeneration following harvest. It can be controlied by
applying suitable herbicides or by mechanical removal.

This soil is suited to the development of woodland
wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.

Because of slope, this soil is only moderately suited
to septic tank absorption fields. The slope can be
reduced by cutting and filling, or a trench absorption
system can be installed on the contour.

Because of the slope, this soil is only moderately
suited to dwellings. The slope can be reduced by
cutting and filling, or the dwellings can be designed so
that they conform to the natural slope of the land.

This soil is only moderately suited to local roads and
streets because of the slope and frost action. The slope
can be reduced by cutting and filling to shape the
roadway. or the road can be built in the less sloping
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areas. The potential for frost action can be reduced by
replacing the upper part of the soil with coarse textured
base material, such as sand or gravel.

The land capability classification is Vis. The
woodland ordination symbol is 3X.

MfA—Marshfield silt loam, 0 to 3 percent siopes.
This deep, nearly level and gently sloping, poorly
drained soil is in depressions and drainageways on
ground moraines. It is subject to ponding. Most areas
are long and narrow or irregular in shape and range
from about 10 to 480 acres in size.

Typically, the surface layer is very dark brown,
mottled silt loam about 8 inches thick. The subsurface
layer is grayish brown, mottled silt loam about 8 inches
thick. The subsoil is light brownish gray, mottled silt
loam and loam about 18 inches thick. The substratum
to a depth of about 60 inches is dark yellowish brown,
mottled sandy loam. In some places the subsoil is
sandy loam. In other places the substratum is gravelly
loam, gravelly clay loam, gravelly sandy loam, or
gravelly loamy sand.

fncluded with this soil in mapping are small areas of
the somewhat poorly drained Withee soils in the higher
landscape positions and small areas of the very poorly
drained Cathro soils in the tower positions in the
drainageways and depressions. The upper part of the
Cathro soils is muck. Included soils make up about 5 to
15 percent of individual mapped areas.

Permeability is moderately slow in this Marshfield
soil. Surface runoff is very slow or ponded. Available
water capacity is high. The organic matter content in
the surface layer is moderate to very high. During wet
periods a seasonal high water table is within a depth of
1 foot.

Many areas of this soil are used as cropland. Some
are used as woodland or pasture.

Undrained areas are generally unsuitable as cropland
because of wetness. If drained, this soil is suited to
corn and small grain and to grasses and legumes for
rotational hay and pasture. Land smoothing and surface
drains help to remove excess water. Many areas are in
intermittent drainageways and should be used as
grassed waterways.

Drained areas are suited to permanent pasture and
hayland. Proper stocking rates, rotational grazing,
pasture renovation, and timely deferment of grazing
help to keep the pasture in good condition.

This soil is suited to trees. Because of the wetness,
the trees should be planted by hand or machine on
prepared ridges. Planting vigorous nursery stock helps
to overcome seedling mortality. Harvesting is frequently
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limited to periods when the soil is frozen. Harvesting by
clear-cut or area-selection methods helps to prevent
windthrow of the remaining trees. Competing vegetation
interferes with natural regeneration following harvest. It
can be controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of wetland
wildlife habitat. Shallow ponds can be excavated, and
the vegetation that provides food and cover can be
planted or can naturally regenerate.

Because of the ponding and the moderately slow
permeability, this soil is generally unsuited to septic
tank absorption fields. Because of the ponding, it is
generally unsuited to dwellings. Overcoming these
limitations is difficult.

This soil is poorly suited to local roads and streets
because of low soil strength, ponding, and frost action.
The ponding can be overcome by removing the surface
water through culverts and ditches or by adding fill
material to raise the road above the ponding level.
Culverts also help to prevent road damage by
equalizing the water level on each side of the road. Low
strength and frost action can be overcome by
excavating the upper part of the soil and replacing it
with coarse textured base material, such as sand or
gravel.

The land capacity classification is lllw in drained
areas and Vlw in undrained areas. The woodland
ordination symbol is 3W.

MgA—Meadiand loam, 0 to 3 percent slopes. This
deep. nearly level and gently sloping, somewhat poorly
drained soil is in slightly convex and concave areas on
broad ground moraines. Most areas are long and
narrow or irregulfar in shape and range from about 10 to
640 acres in size.

Typically, the surface layer is very dark brown loam
about 2 inches thick. The next layer is dark brown loam
about 5 inches thick. Below this is brown and dark
yellowish brown, mottled loam about 18 inches thick.
The subsoil is dark yellowish brown, mottled loam about
16 inches thick. The substratum to a depth of about 60
inches is multicolored gravelly loam. In some places the
upper part of the soil is silt loam or sandy lcam. In other
places the subsoil and substratum are clay loam or
clay.

Included with this soil in mapping are small areas of
the well drained Mosinee soils, the moderately well
drained Guenther soils, and the poorly drained Dancy
and Sherry soils. Guenther and Mosinee soils are in the
higher tandscape positions. Dancy and Sherry soils are
in depressions and drainageways. Also included are
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small areas of Rockers soils in landscape positions
similar to those of the Meadland soil and small areas of
Meadland soils that have cobbles and stones in the
surface layer or that have bedrock within a depth of 60
inches. Rockers soils are loamy sand in the upper part.
Included soils make up about 5 to 15 percent of
individual mapped areas.

Permeability is moderate or moderately slow in this
Meadland soil. Surface runoff is slow. Available water
capacity is high. The organic matter content in the
surface layer is moderate or moderately low. During wet
periods a seasonal high water table is at a depth of 1.0
to 2.5 feet.

Some areas of this soil are used as cropland. Others
are used for pasture or woodland.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture.
Unless the soil is adequately drained, excess water
limits the choice of crops or results in crop damage in
most years. It also delays field preparation, planting, or
harvest. Land smoothing, surface drains, and diversions
help to remove this water.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of wetness, the
trees should be planted by hand or machine on
prepared ridges. Harvesting is frequently limited to
periods when the soil is frozen. Harvesting by clear-cut
or area-selection methods helps to prevent windthrow of
the remaining trees. Competing vegetation interferes
with natural regeneration following harvest. It can be
controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of the wetness and the moderately slow
permeability, this soil is poorly suited to septic tank
absorption fields. In some areas the effluent can be
pumped to an absorption field in better suited soils that
are higher on the landscape.

Because of the wetness, this soil is poorly suited to
dwellings. Building dwellings without basements on fill
material, which raises the level of the site, or
constructing basements above the level of wetness
helps to overcome this limitation. The iimitation also can
be overcome by installing a subsurface drainage system
that has a dependable outlet, such as a gravity outlet.

Because of frost action, this soil is poorly suited to
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local roads and streets. This limitation can be overcome
by replacing the upper part of the soil with coarse
textured base material, such as sand or gravel, or by
installing a good surface and subsurface drainage
system.

The land capability classification is llw. The woodland
ordination symbol is 5W.

MhA—Meadland loam, 0 to 3 percent slopes,
stony. This deep, nearly level and gently sloping,
somewhat poorly drained soil is in slightly convex and
concave areas on broad ground moraines. Many
cobbles and stones are in the surface layer. Most areas
are irregular in shape and range from about 4 to 1,280
acres in size.

Typically, the surface layer is very dark gray loam
about 3 inches thick. The subsurface layer is dark
grayish brown loam about 2 inches thick. The next layer
is dark brown, mottled sandy loam about 4 inches thick.
Below this is about 6 inches of dark brown and brown,
mottled loam and sandy loam. The subsoil is dark
brown, mottled loam about 10 inches thick. The
substratum to a depth of about 60 inches is brown,
mottled loam. In some places the upper part of the soil
is silt loam, sandy loam, or loamy sand. In other places
the subsoil and substratum are clay loam or clay.

Included with this soil in mapping are small areas of
the well drained Mosinee soils, the moderately well
drained Guenther soils, and the poorly drained Dancy
soils. Guenther and Mosinee soils are in the higher
landscape positions. Dancy soils are in drainageways
and depressions. Also included are small areas of
Meadland soils that have bedrock within a depth of 60
inches or have rock outcrops. These outcrops are
mostly igneous and metamorphic rock but are
sandstone in some areas in the southeastern part of
Guenther Township. Inclusions make up about 5 to 15
percent of individual mapped areas.

Permeability is moderate or moderately slow in this
Meadland soil. Available water capacity is high. The
organic matter content in the surface layer is moderate
or high. During wet periods a seasona! high water table
is at a depth of 1.0 to 2.5 feet.

Many areas of this soil are used as woodland. A few
are used for pasture or wildlife habitat.

This soil is generally unsuited to corn and small grain
and to grasses and legumes for rotational hay and
pasture because of wetness and the many stones.

This soil is suited to trees. The use of planting and
harvesting equipment is limited by the stones and
wetness. Harvesting is frequently limited to periods
when the soil is frozen. Harvesting by clear-cut or area-
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selection methods helps to prevent windthrow of the
remaining trees. Competing vegetation interferes with
natural regeneration following harvest. It can be
controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of woodland
wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.

Because of the wetness and the moderately slow
permeability, this soil is poorly suited to septic tank
absorption fields. In some areas the effluent can be
pumped to an absorption field in better suited soils that
are higher on the landscape.

Because of the wetness, this soil is poorly suited to
dwellings. Building dwellings without basements on fill
material, which raises the level of the site, or
constructing basements above the level of wetness
helps to overcome this limitation. The wetness also can
be overcome by installing a subsurface drainage system
that has a dependable outlet, such as a gravity outlet.

Because of frost action, this soil is poorly suited to
local roads and streets. This limitation can be overcome
by replacing the upper part of the soil with coarse
textured base material, such as sand or gravel, or by
installing a good surface and subsurface drainage
system.

The land capability classification is Vls. The
woodland ordination symbol is 5X.

Mm—Meehan loamy sand, 0 to 2 percent slopes.
This deep, nearly level, somewhat poorly drained soil is
on flats around depressions and along drainageways on
outwash plains, stream terraces, and glacial lake plains.
Most areas are long and narrow or irregular in shape
and range from about 4 to 80 acres in size.

Typically, the surface layer is very dark grayish
brown loamy sand about 10 inches thick. The subsoil is
about 12 inches thick. It is dark brown loamy sand in
the upper part and strong brown, mottled loamy sand in
the lower part. The next layer is strong brown, mottled
sand about 8 inches thick. The substratum to a depth of
about 60 inches is grayish brown, mottled sand. In
some places the surface layer is sandy loam. In other
places the subsoil and substratum are gravelly sand.

fncluded with this soil in mapping are small areas of
the moderately well drained Mahtomedi soils and the
poorly drained and very poorly drained Newson soils.
Mahtomedi soils are in the slightly higher landscape
positions. Newson soils are in the depressions and
drainageways. Included soils make up about 5 to 15
percent of individual mapped areas.

Permeability is rapid in this Meehan soil. Surface
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runoff is slow. Available water capacity is low. The
organic matter content in the surface layer is low to
moderate. During wet periods a seasonal high water
table is at a depth of 1 to 3 feet.

Some areas of this soil are used as woodland. Some
are used as cropland or pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture.
Unless the soil is adequately drained, excess water
limits the choice of crops or resuits in crop damage
most years. It also delays field preparation, planting, or
harvest. Controlled open ditch or tile drainage can lower
the water table. When drained and cultivated, however,
this soil is subject to sail blowing. Also, crop yields are
limited by the low available water capacity. lrrigation
can supplement rainfall. Conservation tillage practices,
such as chisel planting. that leave a protective amount
of crop residue on the surface, cover crops, wind
stripcropping, and field windbreaks heip to prevent
excessive soil loss. Proper management of crop residue
and green manure crops help to reduce soil loss,
maintain or increase the organic matter content, and
conserve moisture.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Harvesting is frequently
limited to periods when the soil is frozen. Harvesting by
clear-cut or area-selection methods helps to prevent
windthrow of the remaining trees. Competing vegetation
interferes with natural regeneration following harvest. It
can be controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of woodland
wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.

Because of the wetness and a poor filtering capacity,
this soil is poorly suited to septic tank absorption fields.
It can readily absorb but does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water. In some areas both of the
limitations can be overcome by constructing a mound of
suitable filtering material. In places the effluent can be
pumped to an absorption field in better suited soils that
are higher on the landscape.

Because of the wetness, this soil is poorly suited to
dwellings. Building dwellings without basements on fill
material, which raises the level of the site, or
constructing basements above the level of wetness
helps to overcome this limitation. Otherwise, the
wetness can be reduced by installing a subsurface
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drainage system that has a dependable outlet, such as
a gravity outlet.

This soil is only moderately suited to local roads and
streets because of the wetness and frost action. Fill
material can be used to raise the road above the level
of wetness. The potential for frost action can be
reduced by adding fill material, such as sand or gravel,
or by installing a good subsurface drainage system.

The land capability classification is IVw. The
woodland ordination symbol is 5W.

Mn—Minocqua sandy loam, 0 to 2 percent slopes.
This deep, nearly level, poorly drained and very poorly
drained soil is in drainageways and depressions on
outwash plains. It is subject to ponding. Most areas are
fong and narrow or irregular in shape and range from
about 4 to 80 acres in size.

Typically, the surface layer is very dark brown sandy
loam about 5 inches thick. The subsoil is gray and
grayish brown, mottled sandy loam about 14 inches
thick. The next layer is dark grayish brown, mottled
gravelly loamy sand about 4 inches thick. The
substratum to a depth of about 60 inches is grayish
brown gravelly sand. In some places the surface layer
is muck, mucky silt loam, mucky loarn, or mucky sandy
loam. In other places the upper part of the soil is silt
loam or loam. In some areas the substratum is stratified
with loam, silt loam, sandy loam, loamy fine sand, fine
sand, loamy sand, or sand.

Included with this soil in mapping are small areas of
the somewhat poorly drained Oesterle soils in the
slightly higher landscape positions. Also included are
small areas of Newson soils in landscape positions
similar to those of the Minocqua soil and areas of
Minocqua soils that have cobbles and stones in the
surface layer. Newson soils have more sand and less
silt and clay in the upper part than does the Minocqua
soil. Included soils make up about 5 to 15 percent of
individual mapped areas.

Permeability is moderate in the upper part of this
Minocqua soil and rapid or very rapid in the substratum.
Surface runoff is very slow or ponded. Available water
capacity is low. The organic matter content in the
surface layer is high or very high. During wet periods a
seasonal high water table is within a depth of 1 foot.

Many areas of this soil are used as woodland. Some
are used for unimproved pasture or wetland wildlife
habitat. A few areas have been drained and are used
as cropland.

Undrained areas are generally unsuitable as cropland
because of wetness and because of frost late in spring
and early in fall. If drained, this soil is suited to oats and
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to clover and timothy for rotational hay and pasture. It is
generally unsuited to corn because of the hazard of
freezing. If drained. it is subject to soil blowing. Cover
crops. conservation tillage, wind stripcropping, and a
cropping system that includes rotational hay and
pasture help to prevent excessive soil loss.

Drained areas are suited to permanent pasture and
hayland. Proper stocking rates, pasture renovation,
rotational grazing. and timely deferment of grazing help
to keep the pasture in good condition.

This soil is suited to trees. Because of the wetness,
the trees should be planted by hand or machine on
prepared ridges. Planting vigorous nursery stock helps
to overcome seedling mortality. Harvesting is frequently
limited to periods when the soil is frozen. Harvesting by
clear-cut or area-selection methods helps to prevent
windthrow of the remaining trees. Competing vegetation
interferes with natural regeneration following harvest. It
can be controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of wetland
wildlife habitat. Shallow ponds can be excavated, and
the vegetation that provides food and cover can be
planted or can naturally regenerate.

Because of the ponding, this soil is generally
unsuited to septic tank absorption fields and to
dwellings. Overcoming this hazard is difficult.

This soil is poorly suited to local roads because of
the ponding and frost action. The ponding can be
overcome by removing the surface water through
culverts and ditches or by adding fill material to raise
the roads above the ponding level. Culverts also help to
prevent road damage by equalizing the water level on
each side of the road. The potential for frost action can
be reduced by excavating the upper part of the soil and
replacing it with coarse textured base material, such as
sand or gravel.

The land capability classification is Vlw in undrained
areas. The woodland ordination symbol is 7W.

MoB—Moberg gravelly silt loam, 2 to 6 percent
slopes. This deep, undulating, somewhat excessively
drained soil is on knolls and ridgetops in the uplands.
Most areas are irregular in shape and range from about
4 to 240 acres in size.

Typically, the surface layer is dark brown gravelly silt
loam about 5 inches thick. The subsoil is dark yellowish
brown gravelly silt loam about 8 inches thick. The next
layer is dark brown very gravelly sandy loam about 13
inches thick. The substratum to a depth of about 60
inches is yellowish red extremely gravelly loamy coarse
sand. In some places the upper part of the soil is silt
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loam, gravelly loam, or gravelly sandy loam. In other
places the slope is more than 6 percent.

Included with this soil in mapping are small areas of
the somewhat poorly drained Mylrea soils in the lower
landscape positions. Also included are small areas of
the well drained Marathon and Mosinee soils in
landscape positions similar to those of the Moberg soil,
small areas of Moberg soils that have cobbles and
stones in the surface layer, and areas of soils that have
a seasonal high water table at a depth of 3 to 5 feet.
Marathon soils have thicker silty deposits and have
more clay in the subsoil than does the Moberg soil.
Mosinee soils have bedrock at a depth of 40 to 60
inches. Included soils make up about 5 to 15 percent of
individual mapped areas.

Permeability is rapid or very rapid in this Moberg soil.
Surface runoff is slow. Available water capacity is low.
The organic matter content in the surface layer is
moderate or high.

Many areas of this soil are used as woodland. Some
are used as cropland. Some are used as a source of
roadfill commonly known as rotten granite.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. It
also is suited to ginseng (fig. 7). If this soil is cultivated,
water erosion is a slight or moderate hazard.
Conservation tillage practices, such as chisel planting,
that leave a protective amount of crop residue on the
surface, contour farming, contour stripcropping,
terraces, and diversions help to prevent excessive soil
loss. A cropping system that includes rotational hay and
pasture also is effective in controlling water erosion.
The soil tends to be droughty during periods of low
rainfall. Proper management of crop residue and green
manure crops help to prevent excessive soil loss,
maintain or increase the organic matter content, and
conserve moisture.

This soil is suited to permanent pasture and hayland.
During periods of low rainfall, however, yields are
reduced because of the low available water capacity.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Planting vigorous nursery
stock helps to overcome seedling mortality.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

This soil is suited to dwellings and to local roads and
streets. It can readily absorb the effluent in septic tank
absorption fields but does not adequately filter it. The
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Figure 7.—A ginseng garden in an area of Moberg gravelly silt loam, 2 to 6 percent slopes.

poor filtering capacity can result in the pollution of in shape and range from about 4 to 320 acres in size.
ground water. Typically, the surface layer is very dark grayish
The land capability classification is llle. The brown gravelly silt loam about 4 inches thick. The
woodland ordination symbol is 3F. subsoil is dark brown gravelly silt [oam about 8 inches
thick. The next layer is strong brown very gravelly
MoC—Moberg gravelly silt loam, 6 to 15 percent coarse sandy loam about 8 inches thick. The
slobes. This deep, rolling and hilly, somewhat substratum to a depth of about 60 inches is strong
excessively drained soil is on the sides and tops of brown extremely gravelly loamy coarse sand. In some

ridges and knolls on uplands. Most areas are irregular places the upper part of the soil is silt loam, gravelly
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loam. or gravelly sandy loam. In other places the
original surface layer has been removed by water
ercsion. In some areas the slope is less than 6 or more
than 15 percent.

Included with this soil in mapping are small areas of
the well drained Marathon and Mosinee soils. These
scils are in landscape positions similar to those of the
Moberg soil. Marathon soils have thicker silty deposits
and have more clay in the subsoil than does the
Moberg soil. Mosinee soils have bedrock at a depth of
40 to 60 inches. Also included are small areas of
Moberg soils in which the surface layer has cobbles and
stones or in which the original surface layer and subsaoil
have been removed by water erosion. Included soils
make up about 5 to 15 percent of individual mapped
areas.

Permeability is rapid or very rapid in this Moberg soil.
Surface runoff is medium. Available water capacity is
low. The organic matter content in the surface layer is
moderate or high.

Many areas are used as woodland. Some are used
as cropland. Some are used as a source of roadfill
commonly known as rotten granite.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. It
also is suited to ginseng. If this soil is cultivated, water
erosion is a moderate hazard. The complex slopes
generally limit the erosion-control measures used on
this soil. Effective measures include a conservation
tillage system, such as chisel planting, that leaves a
protective amount of crop residue on the surface and a
cropping system that includes rotational hay and
pasture. The soil tends to be droughty during periods of
low rainfall. Proper management of crop residue and
green manure crops help to prevent excessive soil loss,
maintain or increase the organic matter content, and
conserve moisture.

This soil is suited to permanent pasture and hayland.
During periods of low rainfall, however, yields are
reduced because of the low available water capacity.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Planting vigorous nursery
stock helps to overcome seedling mortality.

This soil is suited to the development of openland
and woodliand wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

This soil can readily absorb the effluent in septic tank
absorption fields but does not adequately filter it. The
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poor filtering capacity can result in the pollution of
ground water.

Because of the slope, this soil is only moderately
suited to dwellings and to local roads and streets. The
slope can be reduced by cutting and filling. Also,
dwellings can be designed so that they conform to the
natural slope of the land.

The land capability classification is IVe. The
woodland ordination symbol is 3F.

MsB—Mosinee sandy loam, 2 to 6 percent slopes.
This deep, gently sloping, well drained soil is on knolls
and ridgetops in the uplands. Most areas are irregular
in shape and range from about 4 to 200 acres in size.

Typically. the surface layer is dark brown sandy loam
about 7 inches thick. The subsoil is about 35 inches
thick. It is dark yellowish brown gravelly sandy loam in
the upper part, yellowish brown gravelly and very
gravelly sandy loam in the next part, and yellowish
brown extremely gravelly sandy loam in the lower part.
Fractured igneous and metamorphic bedrock is at a
depth of about 42 inches. The depth to hard bedrock
ranges from 40 to 60 inches. In some places the upper
part of the soil is loamy sand, loam, or silt loam. In
other places the slope is more than 6 percent.

Included with this soil in mapping are small areas of
the somewhat poorly drained Meadland and Rietbrock
soils in the lower landscape positions and small areas
of the Fenwood, Guenther, and Moberg soils. Fenwood,
Guenther, and Moberg soils are in landscape positions
similar to those of the Mosinee soil. Fenwood soils have
more silt in the surface layer and more clay in the
subsoil than does the Mosinee soil. Guenther and
Moberg soils do not have bedrock within a depth of 60
inches. Guenther soils are moderately well drained and
are loamy sand in the surface layer and in the upper
part of the subsoil. Moberg soils are somewhat
excessively drained and are underlain by extremely
gravelly loamy coarse sand. Also included are small
areas of Mosinee soils that have bedrock at a depth
more than 60 inches, that have a seasonal high water
table at a depth of 3 to 5 feet, or that have cobbles and
stones in the surface layer and areas of soils that have
bedrock within a depth of 40 inches. Included soils
make up about 10 to 15 percent of individual mapped
areas.

Permeability is moderate or moderately rapid in this
Mosinee soil. Surface runoff is slow. Available water
capacity is low. The organic matter content in the
surface layer is moderate.

Many areas of this soil are used as cropland. Some
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are used as woodland. A few are used for pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. It
also is suited to ginseng. If this soil is cultivated, water
erosion is a moderate hazard. Also, yields are affected
by the low available water capacity during most years.
Conservation tillage practices, such as chisel planting,
that leave a protective amount of crop residue on the
surface, contour farming, contour stripcropping,
terraces. and diversions help to prevent excessive soil
loss. Construction of terraces and diversions is limited
by the gravelly and cobbly subsoil and the bedrock. A
cropping system that includes rotational hay and
pasture also is effective in controlling water erosion.
Proper management of crop residue and green manure
crops help to prevent excessive soil l0ss, maintain or
increase the organic matter content, increase the rate of
water infiltration, and conserve moisture.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing. and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. The use of site
preparation and planting equipment may be limited by
the gravel and cobbles in the subsoil. Competing
vegetation interferes with natural regeneration following
harvest. It can be controlled by applying suitable
herbicides or by mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of the depth to bedrock and seepage of
effluent into fractures and cracks in the bedrock, this
soil is only moderately suited to septic tank absorption
fields. These limitations can be overcome by
constructing a mound of suitable filtering material (fig.
8).

Because of large stones and the depth to bedrock,
this soil is only moderately suited to dwellings. The
depth to bedrock can be overcome by ripping and
excavating the bedrock with suitable power equipment,
by adding fill material to raise the site, or by
constructing the dwellings without basements or with
only partially exposed basements. The larger stones
can be removed by mechanical means.

This soil is only moderately suited to local roads and
streets because of frost action and the large stones.
The potential for frost action can be reduced by
replacing the upper part of the soil with coarse textured
base material, such as sand or gravel. Additions of
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suitable fill material can raise the roadbed a sufficient
distance above the large stones.

The land capability classification is llle. The
woodland ordination symbol is 4F.

MsC—Mosinee sandy loam, 6 to 12 percent
slopes. This deep, sloping, well drained soil is on the
sides of knolls and ridges on uplands. Most areas are
irregular in shape and range from about 4 to 160 acres
in size.

Typically, the surface layer is dark brown sandy loam
about 7 inches thick. The subsoil is about 29 inches
thick. It is dark yellowish brown and dark brown gravelly
sandy loam in the upper part and yellowish brown very
gravelly sandy loam in the lower part. The next layer is
yellowish brown very cobbly sandy loam about 6 inches
thick. Fractured igneous and metamorphic bedrock is at
a depth of about 42 inches. The depth to hard bedrock
ranges from 40 to 60 inches. In some places the upper
part of the soil is loamy sand, loam, or silt loam. In
other places the slope is less than 6 or more than 12
percent.

Included with this soil in mapping are small areas of
the somewhat poorly drained Meadland and Rietbrock
soils in the lower landscape positions. Also included are
small areas of Fenwood and Moberg soils in landscape
positions similar to those of the Mosinee soil, small
areas of Mosinee soils that have bedrock at a depth of
more than 60 inches or that have cobbles and stones in
the surface layer, and areas of soils that have bedrock
within a depth of 40 inches. Fenwood soils have more
silt in the surface layer and more clay in the subsoil
than does the Mosinee soil. Moberg soils are somewhat
excessively drained, are underlain by extremely gravelly
loamy coarse sand, and do not have bedrock within a
depth of 60 inches. Included soils make up about 10 to
15 percent of individual mapped areas.

Permeability is moderate or moderately rapid in this
Mosinee soil. Surface runoff is medium. Available water
capacity is low. The organic matter content in the
surface layer is moderate.

Some areas of this soil are used as cropland. Some
are used as woodland. A few are used for pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. It
also is suited to ginseng. If this soil is cultivated, water
erosion is a moderate hazard. Also, yields are affected
by the low available water capacity during most years.
Conservation tillage practices, such as chisel planting,
that leave a protective amount of crop residue on the
surface, contour farming, contour stripcropping,
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Figure 8.—A mounded septic tank absorption field in an area of Mosinee sandy loam, 2 to 6 percent slopes.

terraces. and diversions help to prevent excessive soil
loss. Construction of terraces and diversions is limited
by the gravelly and cobbly subsoil and the bedrock. A
cropping system that includes rotational hay and
pasture also is effective in controlling water erosion.
Proper management of crop residue and green manure
crops help to reduce soil loss, maintain or increase
organic matter content, increase the rate of water
infiltration, and conserve moisture.

This scil is suited to permanent pasture and hayland.

Proper stocking rates. pasture renovation, rotational
grazing. and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. The use of site
preparation and planting equipment may be limited by

the gravel and cobbles in the subsoil. Competing
vegetation interferes with natural regeneration following
harvest. It can be controlled by applying suitable
herbicides or by mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of the depth to bedrock, seepage of effluent
into fractures and cracks in the bedrock, and the slope,
this soil is only moderately suited to septic tank
absorption fields. The depth to bedrock and seepage
can be overcome by constructing a mound of suitable
filtering material. Reducing the slope is difficult because
cutting and filling can expose the bedrock. Selection of
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a less sloping area should be considered.

Because of the depth to bedrock, the large stones,
and the slope. this soil is only moderately suited to
dwellings. The depth to bedrock can be overcome by
ripping and excavating the bedrock with suitable power
equipment, by adding fill material to raise the site, or by
constructing the dwellings without basements or with
only partially exposed basements. The excessively
large stones that interfere with construction can be
removed by mechanical means. Reducing the slope is
difficult because cutting and filling can expose the
bedrock. The dwellings can be designed so that they
conform to the natural slope of the land, or a less
sloping site can be selected.

This soil is only moderately suited to local roads and
streets because of the slope, the potential for frost
action. and the large stones. The slope can be reduced
by cutting and filling. The cutting can expose the
bedrock. which can be removed by blasting or by using
a jackhammer or other suitable power equipment. The
potential for frost action can be reduced by replacing
the upper part of the soif with coarse textured base
material. such as sand or gravel. The large stones can
be removed by mechanical means. Otherwise, additions
of suitable fill material can raise the roadbed a sufficient
distance above the stones.

The land capability classification is IVe. The
woodland ordination symbol is 4F.

MsD—Mosinee sandy loam, 12 to 20 percent
slopes. This deep, moderately steep, well drained soil
is on the sides of hills and ridges on uplands. Most
areas are iong and narrow and range from about 4 to
80 acres in size.

Typically, the surface layer is very dark grayish
brown sandy foam about 3 inches thick. The subsoil is
about 23 inches thick. It is dark brown and dark
yellowish brown gravelly sandy loam in the upper part
and dark brown very gravelly sandy loam in the lower
part. The next layer is strong brown very cobbly sandy
loam about 14 inches thick. Fractured igneous and
metamorphic bedrock is at a depth of about 40 inches.
The depth to bedrock ranges from 40 to 60 inches. In
some places the upper part of the soil is loamy sand,
loam, or silt loam. In other places the slope is less than
12 or more than 20 percent.

Included with this soil in mapping are small areas of
Fenwood and Moberg soils. These soils are in
landscape positions similar to those of the Mosinee soil.
Fenwood soils have more silt in the surface layer and
more clay in the subsoil than does the Mosinee soil.
Moberg soils are somewhat excessively drained, are
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underiain by extremely gravelly loamy coarse sand, and
do not have bedrock within a depth of 60 inches. Also
included are small areas of Mosinee soils in which the
original surface layer and the upper part of the subsoil
have been removed by water erosion or in which the
surface layer has cobbles and stones and areas of soils
that have bedrock within a depth of 40 inches. Included
soils make up about 10 to 15 percent of individual
mapped areas.

Permeability is moderate or moderately rapid in this
Mosinee soil. Surface runoff is rapid. Available water
capacity is low. The organic matter content in the
surface layer is moderate.

Many areas are used as woodland. A few are used
as cropland or pasture.

Because water erosion is a severe hazard, this soil is
generally unsuited to corn and small grain. It is suited to
a cropping system of grasses and legumes for hay and
pasture grown in rotation with cultivated crops. During
most years, however, yields are affected by the low
available water capacity.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help keep the
pasture in good condition.

This soil is suited to trees. Slope and plant
competition are the main management concerns.
Planting trees on the contour and carefully locating skid
roads during harvest minimize erosion. Seedling
survival on the steeper slopes facing south or west can
be improved by carefully planting vigorous nursery
stock. Competing vegetation interferes with natural
regeneration following harvest. It can be controlled by
applying suitable herbicides or by mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of slope, this soil is poorly suited to septic
tank absorption fields, dwellings, and local roads and
streets. Overcoming this limitation is difficult because
any excavation of the soil exposes the underlying
bedrock.

The land capability classification is Vle. The
woodland ordination symbaol is 4R.

MtC—Mosinee sandy loam, 2 to 15 percent slopes,
stony. This deep, gently sloping to moderately steep,
well drained soil is on the tops and sides of knolls and
ridges on uplands. Many cobbles and stones are in the
surface layer. Most areas are irregular in shape and
range from about 4 to 320 acres in size.
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Typically. the surface layer is very dark brown sandy
loam about 3 inches thick. The subsurface layer is
grayish brown sandy loam about 4 inches thick. The
subsoil is about 34 inches thick. It is dark brown
gravelly sandy loam in the upper part, dark yellowish
brown very gravelly sandy loam in the next part, and
yellowish brown extremely gravelly sandy loam in the
lower part. Fractured igneous and metamorphic bedrock
is at a depth of about 42 inches. The depth to hard
bedrock ranges from 40 to 60 inches. In places the
upper part of the soil is loamy sand, toam, or silt loam.
In some areas in the southeastern part of Guenther
Township, the bedrock is sandstone. In some areas the
slope is more than 15 percent.

Included with this soil in mapping are small areas of
the somewhat poorly drained Rietbrock and Meadland
soils in the lower landscape positions and small areas
of the Fenwood, Guenther, and Moberg soils. These
soils are in landscape positions similar to those of the
Mosinee soil. Fenwood soils have more silt in the
surface layer and more clay in the subsoil than does the
Mosinee soil. Guenther soils are moderately well
drained. are loamy sand in the surface layer and in the
upper part of the subsoil, and do not have bedrock
within a depth of 60 inches. Moberg soils are somewhat
excessively drained. are underlain by extremely gravelly
loamy ccarse sand. and have bedrock at a depth of
more than 60 inches. Also included are small areas of
Mosinee soils that have bedrock at a depth of more
than 60 inches, that have a seasonal high water table at
a depth of 3 to 5 feet, or do not have cobbles and
stones in the surface layer; areas of soils that have
bedrock within a depth of 40 inches; and areas of
bedrock outcrop. Inclusions make up 10 to 15 percent
of individual mapped areas.

Permeability is moderate or moderately rapid in this
Mosinee soil. Available water capacity is low. The
organic matter content in the surface layer is moderate
or high.

Most areas of this soil are used as woodland. A few
are used for pasture. In some of the pastured areas, the
surface stones have been removed.

This soil is generally unsuited to cultivated crops,
hay, and pasture because of the many surface stones
and the rock outcrops.

This soil is suited to trees. The use of planting and
harvesting equipment is limited by the stones and the
rock outcrops. Competing vegetation interferes with
natural regeneration following harvest. It can be
controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of woodland
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wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.

Because of the depth to bedrock, seepage of effluent
into fractures and cracks in the bedrock, and the slope,
this soil is only moderately suited to septic tank
absorption fields. The depth to bedrock and the
seepage can be overcome by constructing a mound of
suitable filtering material. Reducing the slope is difficult
because cutting and filling can expose the bedrock.

Because of the depth to bedrock, large stones, and
the slope, this soil is only moderately suited to
dwellings. The depth to bedrock can be overcome by
ripping and excavating the bedrock with suitable power
equipment, by adding fill material to raise the site, or by
constructing the dwellings without basements or with
only partially exposed basements. The large stones that
interfere with construction can be removed by
mechanical means. Reducing the slope is difficult
because cutting and filling can expose the bedrock. The
dwellings can be designed so that they conform to the
natural slope of the land, or less sloping sites can be
selected.

This soil is only moderately suited to local roads and
streets because of the slope, the potential for frost
action, and the large stones. The slope can be reduced
by cutting and filling. The cutting and filling can expose
the bedrock, which can be removed by blasting or by
using a jackhammer or other suitable power equipment.
The potential for frost action can be reduced by
replacing the upper part of the soil with coarse textured
base material, such as sand or gravel. The large stones
can be removed by mechanical means. Otherwise,
additions of suitable fill material can raise the roadbed a
sufficient distance above the stones.

The land capability classification is VIs. The
woodland ordination symbol is 4X.

MyB-—Myilrea silt loam, 1 to 6 percent slopes. This
deep, nearly level and gently sloping, somewhat poorly
drained soil is in convex and concave areas on ground
moraines. Most areas are long and narrow or irregular
in shape and range from 10 to 200 acres in size.

Typically, the surface layer is very dark grayish
brown silt loam about 3 inches thick. The next layer is
dark yellowish brown silt loam about 6 inches thick. The
subsurface layer is light brownish gray, mottled silt loam
about 3 inches thick. Below this is dark yellowish brown
and pale brown, mottled silt loam about 7 inches thick.
The subsoil is about 14 inches thick. It is mottled. It is
yellowish brown silt loam in the upper part and dark
brown fine sandy loam in the lower part. The next layer
is dark brown, mottled gravelly fine sandy loam about 5
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inches thick. The substratum to a depth of about 60
inches is brown, mottled extremely gravelly loamy
coarse sand. In some places the silty deposits are less
than 15 inches thick. In other places the upper part of
the soil is gravelly silt loam, gravelly loam, or loam.

Included with this soil in mapping are small areas of
the somewhat excessively drained Moberg soils, the
well drained Marathon soils, the somewhat poorly
drained Rietbrock and Withee soils, and the poorly
drained and very poorly drained Sherry soils. Moberg
and Marathon soils are in the higher landscape
positions. Rietbrock and Withee soils are in landscape
positions similar to those of the Mylrea soil. They have
more clay in the subsoil than does the Mylrea soil. Also,
Rietbrock soils have bedrock at a depth of 40 to 60
inches. Sherry soils are in drainageways and
depressions. Also included are areas of Mylrea soils
that have cobbles, stones, boulders in the surface layer
and areas of bedrock outcrop. Inclusions make up
about 5 to 15 percent of individual mapped areas.

Permeability is moderate in the subsoil of this Mylrea
soil and rapid or very rapid in the substratum. Surface
runoff is slow or medium. Available water capacity is
moderate. The organic matter content in the surface
layer also is moderate. During wet periods a seasonal
high water table is at a depth of 1 to 3 feet.

Many areas of this soil are used as woodland. Some
are used as cropland or pasture.

This socil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. If
this soil is cultivated. water erosion is a slight or
moderate hazard. Conservation tillage practices, such
as chisel planting. that leave a protective amount of
crop residue on the surface, terraces, diversions, cover
crops. and contour stripcropping help to prevent
excessive soil loss. Excess water is a problem, mainly
in the less sloping areas. It limits the choice of crops or
results in crop damage in most years. It also delays
field preparation, planting, or harvest. Land smoothing,
surface drains, and diversions help to remove this
water.

This soll is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing. and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of the wetness,
the trees should be planted by hand or machine on
prepared ridges. Harvesting is frequently limited to
periods when the soil is frozen. Harvesting by clear-cut
or area-selection methods helps to prevent windthrow of
the remaining trees. Competing vegetation interferes
with natural regeneration following harvest. It can be
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controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of the wetness and a poor filtering capacity,
this soil is poorly suited to septic tank absorption fields.
It can readily absorb but does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water. In some areas both of these
limitations can be overcome by constructing a mound of
suitable filtering material. In places the effluent can be
pumped to an absorption field in betler suited soils that
are higher on the landscape.

Because of the wetness, this soil is poorly suited to
dwellings. Building dwellings without basements on fill
material, which raises the level of the site, and
constructing basements above the level of wetness help
to overcome this limitation. The wetness also can be
overcome by installing a subsurface drainage system
that has a dependable outlet, such as a gravity outlet.

Because of frost action, this soil is poorly suited to
local roads and streets. This limitation can be overcome
by replacing the upper part of the soil with coarse
textured base material, such as sand or gravel, or by
installing a good surface and subsurface drainage
system.

The land capability classification is lle. The woodland
ordination symbol is 3W.

MzB—Mylrea silt loam, 1 to 6 percent slopes,
stony. This deep, nearly level and gently sloping,
somewhat poorly drained soil is in convex and concave
areas on ground moraines. Many cobbles, stones, and
boulders are in the surface layer. Most areas are long
and narrow or irregular in shape and range from 10 to
200 acres in size.

Typically, the surface layer is very dark brown silt
loam about 3 inches thick. The subsurface layer is
brown silt loam about 6 inches thick. The next layer is
brown and dark yellowish brown, mottled silt loam about
10 inches thick. The subsoil is about 15 inches thick. It
is dark brown and mottled. It is silt loam in the upper
part and loam in the lower part. The next layer is strong
brown gravelly sandy loam about 5 inches thick. The
substratum to a depth of about 60 inches is strong
brown extremely gravelly loamy coarse sand. In places
the surface layer is loam, gravelly locam, or gravelly silt
loam.

Included with this soil in mapping are small areas of
the somewhat excessively drained Moberg soils, the
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well drained Marathon soils, the somewhat poorly
drained Rietbrock and Withee soils, and the poorly
drained and very poorly drained Sherry soils. Moberg
and Marathon soils are in the higher landscape
positions. Rietbrock and Withee soils are in landscape
positions similar to those of the Mylrea soil. They have
more clay in the subsoil than does the Mylrea soil. Also,
Rietbrock soils have bedrock at a depth of 40 to 60
inches. Sherry soils are in drainageways and
depressions. Also included are areas of Mylrea soils
that do not have cobbles, stones, and boulders in the
surface layer and areas of bedrock outcrop. Inclusions
make up about 5 to 15 percent of individual mapped
areas.

Permeability is moderate in the subsoil of this Mylrea
soil and rapid or very rapid in the substratum. Available
water capacity is moderate. The organic matter content
in the surface layer is moderate or high. During wet
periods a seasonal high water table is at a depth of 1 to
3 feet.

Most areas of this soil are used as woodland. A few
are used for pasture or wildlife habitat.

This soil is generally unsuited to corn and small grain
and to grasses and legumes for rotational hay and
pasture because of wetness and the many cobbles,
stones, boulders, and rock outcrops on the surface.

This soil is suited to trees. The use of planting and
harvesting equipment is limited by the stones and the
wetness. Harvesting is frequently limited to periods
when the soil is frozen. Harvesting by clear-cut or area-
selection methods helps to prevent windthrow of the
remaining trees. Competing vegetation interferes with
natural regeneration following harvest. It can be
controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of woodland
wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.

Because of the wetness and a poor filtering capacity,
this soil is poorly suited to septic tank absorption fields.
It can readily absorb but does not adequately filter the
effluent. The poor filtering capacity can result in the
poliution of ground water. In some areas both of these
limitations can be overcome by constructing a mound of
suitable filtering material. In places the effluent can be
pumped to an absorption fietd in better suited soils that
are higher on the landscape.

Because of the wetness, this soil is poorly suited to
dwellings. Building dwellings without basements on fill
material. which raises the level of the site, and
constructing basements above the level of wetness help
to overcome this limitation. The wetness also can be
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overcome by installing a subsurface drainage system
that has a dependable outlet, such as a gravity outlet.

Because of frost action, this soil is poorly suited to
local roads and streets. This limitation can be overcome
by replacing the upper part of the soil with coarse
textured base material, such as sand or gravel, or by
installing a good surface and subsurface drainage
system.

The land capability classification is VIs. The
woodland ordination symbol is 3X.

Ne—Newson mucky loamy sand, 0 to 1 percent
slopes. This deep, nearly level, poorly drained and very
poorly drained soil is in drainageways and depressions
on outwash plains, stream terraces, or glacial lake
basins. It is subject to ponding. Most areas are long and
narrow or irregular in shape and range from about 4 to
80 acres in size.

Typically, the surface layer is black mucky loamy
sand about 3 inches thick. The subsoil is grayish brown,
mottled loamy sand about 9 inches thick. The next layer
is grayish brown sand about 11 inches thick. The
substratum to a depth of about 60 inches is grayish
brown sand. In some places the surface layer is loamy
sand or sandy loam. In other places the upper part of
the soil is muck.

Included with this soil in mapping are small areas of
the somewhat poorly drained Meehan soils in the higher
landscape positions. Also included are small areas of
Minocqua soils in landscape positions similar to those
of the Newson soil. Minocqua soils have more silt and
clay in the surface layer and subsoil than does the
Newson soil. Included soils make up about 5 to 15
percent of individual mapped areas.

Permeability is rapid in this Newson soil. Available
water capacity is low. The organic matter content in the
surface layer is high or very high. During wet periods a
seasonal high water table is within a depth of 1 foot.

Most areas of this soil are used as wildlife habitat. A
few are used as cropland, pasture, or woodland.

Undrained areas are generally unsuitable as cropland
because of wetness and because of frost late in spring
and early in fall. Drainage of most areas is impractical
because of a lack of adequate outlets. A few areas can
be drained by open ditches. If drained, this soil is suited
to oats and to clover and timothy for rotational hay and
pasture. it is generally unsuited to corn because of the
hazard of freezing. If drained, it is subject to soil
blowing. Conservation tillage practices, such as chisel
planting, that leave a protective amount of crop residue
on the surface, wind stripcropping, cover crops, and a
cropping system that includes rotational hay and
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pasture help to prevent excessive soil loss.

Drained areas are suited to permanent pasture and
hayland. Proper stocking rates. pasture renovation,
rotational grazing. and timely deferment of grazing help
to keep the pasture in good condition.

This soil is suited to trees. Because of wetness, the
trees should be planted by hand or machine on
prepared ridges. Planting vigorous nursery stock
reduces the seedling mortality rate. Harvesting is
frequently limited to periods when the soil is frozen.
Harvesting by clear-cut or area-selection methods helps
to prevent windthrow of the remaining trees. Competing
vegetation interferes with natural regeneration following
harvest. It can be controlled by applying suitable
herbicides or by mechanical removal.

This soil is suited to the development of wetland
wildlife habitat. Shallow ponds can be excavated, and
the vegetation that provides food and cover can be
planted or can naturally regenerate.

Because of the ponding, this soil is generally
unsuited to septic tank absorption fields and dwellings.
Overcoming this hazard is difficult.

Because of the ponding, this soil is poorly suited to
local roads. This hazard can be overcome by removing
the surface water through culverts and ditches or by
adding fill material to raise the roads above the ponding
level. Culverts also help to prevent road damage by
equalizing the water level on each side of the road.

The land capability classification is Viw in undrained
areas. The woodland ordination symbol is 6W.

Oe—Oesterle loam, 0 to 2 percent slopes. This
deep. nearly level, somewhat poorly drained soil is on
flats adjacent to depressions and drainageways on
outwash plains and stream terraces. Most areas are
long and narrow or irregular in shape and range from
about 4 to 80 acres in size.

Typically, the surface layer is very dark grayish
brown loam about 7 inches thick. The next layer is
brown. dark yellowish brown, and dark brown, mottled
sandy loam about 7 inches thick. The subsoil is about
16 inches thick. It is mottled. It is dark brown sandy
loam in the upper part and light yellowish brown loamy
sand in the lower part. The substratum to a depth of
about 60 inches is light yellowish brown, mottled sand.
In some places thin strata of sandy loam. loamy sand,
loam, or silt loam are in the substratum. In other places
the surface layer is sandy loam. In some areas the
upper part of the soil is loamy sand or silt loam.

Included with this soil in mapping are small areas of
the moderately well drained Mahtomedi and Scott Lake
soils and the poorly drained and very poorly drained
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Minocqua soils. Mahtomedi and Scott Lake soils are in
the slightly higher landscape positions. Minocqua soils
are in depressions and drainageways. Also included are
small areas of Meehan soils in landscape positions
similar to those of the Oesterle soil. Meehan soils have
more sand and less silt and clay in the surface layer
and subsoil than does the Oesterle soil. Included soils
make up about 5 to 15 percent of individual mapped
areas.

Permeability is moderate in the upper part of the
subsoil in this Oesterle soil and rapid or very rapid in
the substratum. Surface runoff is slow. Available water
capacity is low. The organic matter content in the
surface layer is moderate. During wet periods a
seasonal high water table is at a depth of 1 to 3 feet.

Many areas of this soil are used as cropland. Some
are used as woodland. A few are used for pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture.
Unless the soil is adequately drained, excess water
limits the choice of crops or results in crop damage in
most years. It also delays field preparation, planting,
and harvesting. Controlled open ditch or tile drainage is
needed to lower the water table. Where this soil is
drained, however, crop yields are limited by the low
available water capacity. Irrigation can supplement
rainfall. Proper management of crop residue and green
manure crops help to maintain or increase organic
matter content and conserve moisture.

This soil is suited to permanent pasture and hay.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of wetness, the
trees should be planted by hand or machine on
prepared ridges. Harvesting is frequently limited to
periods when the soil is frozen. Harvesting by clear-cut
or area-selection methods helps to prevent windthrow of
the remaining trees. Competing vegetation interferes
with natural regeneration following harvest. It can be
controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of the wetness and a poor filtering capacity,
this soil is poorly suited to septic tank absorption fields.
{t can readily absorb the effluent but does not
adequately filter it. The poor filtering capacity can result
in the pollution of ground water. In some areas both of
these limitations can be overcome by constructing a
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mound of suitable filtering material. In places the
effluent can be pumped to an absorption field in better
suited soils that are higher on the landscape.

Because of the wetness, this soil is poorly suited to
dwellings. Building dwellings without basements on fill
material. which raises the level of the site, or
constructing the basement above the level of wetness
helps to overcome this limitation. Otherwise, the
wetness can be reduced by installing a subsurface
system that has a dependable outlet, such as a gravity
outlet.

Because of frost action. this soil is poorly suited to
local roads and streets. This limitation can be overcome
by installing a subsurface drainage system in the
roadbed or by replacing the upper part of the soil with
coarse textured base material, such as sand or gravel.

The land capability classification is llw. The woodland
ordination symbol is 3W.

Pg—Pits, gravel. This map unit occurs as areas
where sand and gravel or weathered bedrock has been
removed to a depth of at least several feet. Most areas
are irregular in shape and range from about 4 to 160
acres in size.

Typically, the material remaining on the bottom and
sidewalls of the pits is sand and gravel; weathered, soft
sandstone; or gravelly and sandy material weathered
from coarse grained granite, which is locally known as
rotten granite.

Included in mapping are areas of spoil from the
excavated pits. The spoil includes soil material that was
pushed from the pit area before excavation and piles of
other discarded material, such as stones or boulders
that are too large to be crushed.

Many pits are still in use; however, other pits have
been abandoned. Some of the spoil areas are
overgrown with trees, brush, and weeds. Some
abandoned pits have water in them. In reclaiming the
areas. land shaping and the addition of suitable topsoil
generally are required to establish a plant cover.

Onsite investigation is needed to determine the
suitability of the pit areas for septic tank absorption
fields. for dwellings, and for local roads and streets.

This map unit has not been assigned a land
capability classification or a woodland ordination
symbol.

Ph—Pits, quarries. This map unit occurs as areas
where bedrock has been removed to a depth of at least
several feet. Most areas are irregular in shape and
range from about 4 to 160 acres in size.

Typically. the material remaining on the bottom and
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Figure 9.—A red granite quarry in Marathon County. The quarried
rock is used mainly for gravestones and monuments.

sidewalls of the quarries is dark, fine grained igneous
rock; quartzite; hard sandstone; or reddish igneous
rock, commonly known as red granite (fig. 9).

Included in mapping is spoil from the excavated pits.
The spoil includes soil material that was pushed from
the pit area before excavation and pites of other
discarded material, such as stones or boulders.

Many pits are still in use; however, other pits have
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been abandoned. Some of the spoil areas are
overgrown with trees, brush, and weeds. Some
abandoned pits have water in them. Reclamation of
these pits is difficult and generally is impractical.

These pits are unsuited to septic tank absorption
fields. to dwellings with or without basements, and to
local roads and streets because of the slope, ponded
water, and exposed bedrock.

This map unit has not been assigned a land
capability classification or a woodland ordination
symbot.

Po—Plover sandy loam, 0 to 2 percent slopes. This
deep. nearly level, somewhat poorly drained soil is on
slightly concave flats in glacial iake basins, on delta
kames. and on stream terraces. Most areas are
irregular in shape and range from about 4 to 80 acres in
size.

Typically, the surface layer is very dark grayish
brown sandy loam about 7 inches thick. The subsurface
layer is brown, mottled sandy loam about 7 inches thick.
The next layer is dark brown and brown, mottied sandy
loam about 14 inches thick. The subsoil is about 14
inches thick. It is dark brown and mottled. It is sandy
loam in the upper part and loam in the lower part. The
upper part of the substratum is dark brown, mottled,
stratified sandy loam and toamy fine sand. The lower
part to a depth of about 60 inches is yellowish brown,
mottled, stratified sand and sandy loam. In some places
the upper part of the soil is loamy sand, loam, or silt
loam. In other places the substratum is sand and
gravel.

Included with this soil in mapping are small areas of
the moderately well drained Alban and Graycalm soils
in the slightly higher landscape positions and areas of
the poorly drained and very poorly drained Minocqua
soils in depressions and drainageways. Included soils
make up about 5 to 15 percent of individual mapped
areas.

Permeability is moderate in this Plover soil. Surface
runoff is slow. Available water capacity is moderate.
The organic matter content in the surface layer also is
moderate. During wet periods a seasonal high water
table is at a depth of 1 to 3 feet.

Many areas of this soil are used as cropland. Some
are used as woodland. A few are used for pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture.
Unless the soil is adequately drained, excess water
limits the choice of crops or results in crop damage
most years. It also delays field preparation, planting, or
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harvest. Land smoothing, surface drains, and open
ditches help to remove this water.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of the wetness,
the trees should be planted by hand or machine on
prepared ridges. Harvesting is frequently limited to
periods when the soil is frozen. Harvesting by clear-cut
or area-selection methods helps to prevent windthrow of
the remaining trees. Competing vegetation interferes
with natural regeneration foliowing harvest. It can be
controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of the wetness, this soil is poorly suited to
septic tank absorption fields. In some areas the effluent
can be pumped to an absorption field in better suited
soils that are higher on the landscape.

Because of the wetness, this soil is poorly suited to
dwellings. Building dwellings without basements on fill
material, which raises the level of the site, and
constructing basements above the level of wetness help
to overcome this limitation. The wetness also can be
overcome by installing a subsurface drainage system
that has a dependable outlet, such as a gravity outlet.

Because of frost action, this soil is poorly suited to
local roads and streets. This limitation can be overcome
by replacing the upper part of the soil with coarse
textured base material, such as sand or gravel, or by
installing a good surface and subsurface drainage
system.

The land capability classification is llw. The woodland
ordination symbol is 3W.

RbC-—Ribhill cobbly silt loam, 6 to 15 percent
slopes, stony. This moderately deep, sloping and
moderately steep, well drained soil is on the tops and
sides of ridges and hills on quartzite monadnocks. Many
stones and cobbles are in the surface layer. Most areas
are long and narrow or irregular in shape and range
from about 20 to 1,280 acres in size.

Typically, the surface layer is very dark brown cobbly
silt loam about 4 inches thick. The next layer is dark
brown cobbly silt loam about 6 inches thick. The next
layer is brown and dark yellowish brown cobbly siit loam
about 13 inches thick. The subsoil is dark yellowish
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brown very cobbly silt loam about 12 inches thick.
Fractured quartzite bedrock is at a depth of about 35
inches. The depth to quartzite bedrock ranges from 20
to 40 inches. In places the slope is less than 6 or more
than 15 percent.

Included with this soil in mapping are small areas of
the somewhat poorly drained Rietbrock soils in the
lower landscape positions. Also included are small
areas of Ribhill soils that have bedrock at a depth more
than 40 inches, areas of rock outcrops, and areas of
soils that have bedrock within a depth of 20 inches.
Inclusions make up about 5 to 15 percent of individual
mapped areas.

Permeability is moderate in this Ribhill soil. Availabie
water capacity is low. The organic matter content in the
surface layer is high or very high.

Most areas of this soil are used as woodland. A few
are used for recreation. pasture. or wildlife habitat.

This soil is generally unsuited to use as cropland,
hayland. or pasture because of the slope and the many
cobbles, stones, and rock outcrops.

This soil is suited to trees. The use of planting and
harvesting equipment is limited by the cobbles, stones,
and rock outcrops. Competing vegetation interferes with
natural regeneration following harvest. It can be
controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of woodland
wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.

Because of the depth to bedrock, seepage of effluent
into fractures and cracks in the bedrock, and the large
stones. this soil is generally unsuited to septic tank
absorption fields. Because of the depth to bedrock and
the large stones. it is generally unsuited to dwellings.
Overcoming these limitations is difficult.

Because of the large stones. this soil is poorly suited
to local roads and streets. The stones can be removed
by hand or by mechanical means. Otherwise, additions
of suitable fill material can raise the roadbed a sufficient
distance above the stones.

The land capability classification is VIs. The
woodland ordination symbol is 4X.

RbE-—Ribhiil cobbly silt loam, 15 to 30 percent
slopes, stony. This moderately deep, moderately steep
and steep. well drained soil is on the sides of ridges
and hills on quartzite monadnocks. Many stones and
cobbles are in the surface layer. Most areas are long
and narrow or irregular in shape and range from about
20 to 320 acres in size.

Typically, the surface layer is very dark brown cobbly
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silt loam about 3 inches thick. The next layer is dark
brown cobbly silt loam about 7 inches thick. Below this
is brown and dark yellowish brown cobbly silt loam
about 4 inches thick. The subsoil is about 16 inches
thick. It is dark yellowish brown cobbly silt loam in the
upper part and yellowish brown very cobbly silt loam in
the lower part. Fractured quartzite bedrock is at a depth
of about 30 inches. The depth to hard bedrock ranges
from 20 to 40 inches. In places the slope is less than 15
or more than 30 percent.

Included with this soil in mapping are small areas of
Ribhill soils that have bedrock at a depth of more than
40 inches and areas of rock outcrops. Also included are
areas of soils that have bedrock within a depth of 20
inches. Inclusions make up about 5 to 15 percent of
individual mapped areas.

Permeability is moderate in this Ribhill soil. Available
water capacity is low. The organic matter content in the
surface layer is high or very high.

Most areas of this soil are used as woodland. Some
are used for recreation and wildlife habitat.

This soil is generally unsuited to use as cropland,
hayland, or pasture because of the slope and the many
cobbles, stones, and rock outcrops.

This soil is suited to trees. The slope and plant
competition are the main management concerns. Also,
the use of planting and harvesting equipment is limited
by the cobbles, stones, and rock outcrops. Seedling
survival on the steeper slopes facing south or west can
be improved by carefully planting vigorous nursery
stock. Competing vegetation interferes with natural
regeneration following harvest. It can be controlled by
applying suitable herbicides or by mechanical means.

This soil is suited to the development of woodiand
wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.

Because of the depth to bedrock, seepage of effluent
into fractures and cracks in the bedrock, and the large
stones, this soil is generally unsuited to septic tank
absorption fields. It is generally unsuited to dwellings
because of the depth to bedrock, the siope, and the
large stones. Overcoming these limitations is difficult.

This soil is poorly suited to local roads because of
the slope and the large stones. The slope can be
reduced by cutting and filling. The cutting and filling can
expose the bedrock, which in turn can be removed by
blasting or by using a jackhammer or other suitable
power equipment. The large stones can be removed by
mechanical means. Otherwise, additions of suitable fill
material can raise the roadbed a sufficient distance
above the stones.
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The land capability classification is Vils. The
woodland ordination symbol is 4R.

RcB—Rietbrock silt loam, 1 to 8 percent slopes.
This deep. nearly level to sloping, somewhat poorly
drained soil is along the edges of drainageways, at the
base of slopes, and on the convex or concave tops of
broad knolls on ground moraines and uplands. Most
areas are irregular in shape or long and narrow and
range from about 10 to 360 acres in size.

Typically, the surface layer is very dark grayish
brown silt loam about 8 inches thick. The subsurface
layer is brown, mottled silt loam about 3 inches thick.
The next 11 inches is brown, mottled silt loam and dark
brown, mottled loam. The subsoil is about 23 inches
thick. It is dark brown and mottled. It is gravelly loam in
the upper part, gravelly clay loam in the next part, and
cobbly loam in the lower part. Shattered igneous and
metamorphic bedrock is at a depth of about 45 inches.
The depth to hard bedrock ranges from 40 to 60 inches.
in some places the upper part of the soil is loam or
sandy loam. In other places the slope is less than 1 or
more than 8 percent.

Included with this soil in mapping are small areas of
Dolph, Fenwood, Meadland, Mylrea, Sherry, and Withee
soils. Dolph, Meadiand, Mylrea, and Withee soils are in
landscape positions similar to those the Rietbrock soil.
They do not have bedrock within a depth of 60 inches.
The well drained Fenwood soils are in the higher
landscape positions. The poorly drained and very poorly
drained Sherry soils are in depressions and
drainageways. Also included are small areas of
Rietbrock soils that have cobbles and stones in the
surface layer and areas of soils that have bedrock
within a depth of 40 inches. Included soils make up
about 5 to 15 percent of individual mapped areas.

Permeability is moderate or moderately slow in this
Rietbrock soil. Surface runoff is slow or medium.
Available water capacity is moderate. The organic
matter content in the surface layer also is moderate.
During wet periods a seasonal high water table is at a
depth of 1 to 3 feet.

Many areas of this soil are used as cropland. Some
are used as woodland. A few are used for pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. If
this soil is cultivated, water erosion is a slight or
moderate hazard. Conservation tillage practices, such
as chisel planting. that leave a protective amount of
crop residue on the surface, terraces, diversions, cover
crops. and contour stripcropping help to prevent
excessive soil loss. Construction of the terraces and
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diversions is limited by the gravelly and cobbly subsoil
and the bedrock. Excess water also is a problem,
mainly in the less sloping areas. It limits the choice of
crops or resuits in crop damage in most years. It also
delays field preparation, planting, or harvest. Land
smoothing, surface drains, and diversions help to
remove this water. Hillside seeps and springs are
common on this soil. Excess water from these areas
can be removed by diversions, tile drains, and grassed
waterways. The depth to which the tile can be installed,
however, is limited by the gravelly and cobbly subsoit
and the bedrock.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of the wetness,
the trees should be planted by hand or machine on
prepared ridges. Harvesting is frequently limited to
periods when the soil is frozen. Harvesting by clear-cut
or area-selection methods helps to prevent windthrow of
the remaining trees. Competing vegetation interferes
with natural regeneration following harvest. It can be
controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of the wetness and the moderately slow
permeability, this soil is poorly suited to septic tank
absorption fields. In some areas the effluent can be
pumped to an absorption field in better suited soils that
are higher on the landscape.

Because of the wetness, this soil is poorly suited to
dwellings. Building dwellings withoul basements on fill
material, which raises the level of the site, and
constructing basements abaove the level of wetness help
to overcome this limitation. The wetness also can be
overcome by installing a subsurface drainage system
that has a dependable outlet, such as a gravity outlet.

Because of frost action, this soil is poorly suited to
local roads and streets. This limitation can be overcome
by replacing the upper part of the soil with coarse
textured base material, such as sand or gravel, or by
installing a good surface and subsurface drainage
system.

The land capability classification is lle. The woodland
ordination symbol is 3W.

ReB—Rietbrock silt loam, 1 to 8 percent slopes,
stony. This deep, nearly level to sloping, somewhat
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poorly drained soil is on the convex or concave tops of
broad knolls. at the base of slopes, and along the
edges of drainageways on ground moraines and
uplands. Many cobbles and stones are in the surface
layer. Most areas are long and narrow or irregular in
shape and range from about 10 to 640 acres in size.

Typically, the surface layer is very dark grayish
brown silt loam about 5 inches thick. The subsurface
layer is brown, mottled silt loam about 4 inches thick.
The next layer is about 11 inches thick. It is mottled. It
is brown silt loam and dark brown loam. The subsoil is
about 22 inches thick. It is dark brown and mottled. It is
gravelly loam in the upper part and cobbly loam in the
lower part. Shattered igneous and metamorphic bedrock
is at a depth of about 42 inches. The depth to hard
bedrock ranges from 40 to 60 inches. In places the
upper part of the soil is loam. sandy loam, or gravelly
loam.

Included with this soil in mapping are small areas of
the well drained Fenwood soils in the higher landscape
positions and areas of the poorly drained and very
poorly drained Sherry soils in drainageways and
depressions. Also included are small areas of Rietbrock
soils that do not have cobbles and stones in the surface
layer or have bedrock at a depth of more than 60
inches, areas of soils that have bedrock within a depth
of 40 inches, and areas of rock outcrops. Inclusions
make up about 5 to 15 percent of individual mapped
areas.

Permeability is moderate or moderately slow in this
Rietbrock soil. Available water capacity is moderate.
The organic matter content in the surface layer is
moderate or high. During wet periods a seasonal high
water table is at a depth of 1 to 3 feet.

Most areas of this soil are used as woodland. A few
are used for pasture or wildlife habitat.

This soil is generally unsuited to corn and small grain
and to grasses and legumes for rotational hay and
pasture because of wetness and cobbles, stones, and
rock outcrops on the surface.

This soil is suited to trees. The use of planting and
harvesting equipment is limited by the cobbles, stones,
and rock outcrops and by the wetness. Harvesting is
frequently limited to periods when the soil is frozen.
Harvesting by clear-cut or area-selection methods helps
to prevent windthrow of the remaining trees. Competing
vegetation interferes with natural regeneration following
harvest. It can be controlled by applying suitable
herbicides or by mechanical removal.

This soil is suited to the development of woodland
wildlife habitat. The vegetation that provides food and
cover can be planted or can naturally regenerate.
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Because of the wetness and the moderately slow
permeability, this soil is poorly suited to septic tank
absorption fields. In some areas the effluent can be
pumped to an absorption field in better suited soils that
are higher on the landscape.

Because of the wetness, this soil is poorly suited to
dwellings. Building dwellings without basements on fill
material, which raises the level of the site, and
constructing basements above the level of wetness help
to overcome this limitation. The wetness also can be
overcome by installing a subsurface drainage system
that has a dependable outlet, such as a gravity outlet.

Because of frost action, this soil is poorly suited to
local roads and streets. This limitation can be overcome
by replacing the upper part of the soil with coarse
textured base material, such as sand or grave!, or by
installing a good surface and subsurface drainage
system.

The land capability classification is VIs. The
woodland ordination symbol is 3X.

RhA—Rockers loamy sand, 0 to 3 percent slopes.
This deep, nearly level and gently sloping, somewhat
poorly drained soil is in slightly convex and concave
areas on ground moraines. Most areas are long and
narrow or irregular in shape and range from about 4 to
200 acres in size.

Typically, the surface layer is black loamy sand about
3 inches thick. The subsurface layer is grayish brown
loamy sand about 3 inches thick. The upper part of the
subsoil is about 12 inches thick. It is dark reddish brown
loamy sand and dark brown, mottled loamy sand. The
next layer is brown and dark yellowish brown, mottled
loamy sand about 9 inches thick. The lower part of the
subsoil is grayish brown, mottled gravelly loam about 11
inches thick. The substratum to a depth of about 60
inches is dark brown, mottled gravelly sandy loam. In
places the upper part of the soil is sandy loam.

Included with this soil in mapping are small areas of
the moderately well drained Guenther soils and the
poorly drained Dancy soils. Guenther soils are in the
higher landscape positions. Dancy soils are in
drainageways and depressions. Also included are small
areas of the Rockers soils that have cobbles and stones
in the surface layer or have bedrock at a depth of less
than 60 inches and small areas of Meadland soils in
landscape positions similar to those of the Rockers soil.
Meadland soils have more silt and clay and less sand in
the upper part than does the Rockers soil. Included
soils make up about 5 to 15 percent of individual
mapped areas.

Permeability is moderate or moderately rapid in the
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upper part of the subsoil in this Rockers soil and
moderately slow in the substratum. Surface runoff is
slow. Available water capacity is moderate. The organic
matter content in the surface layer is moderately low.
During wet periods a seasonal high water table is at a
depth of 1 to 3 feet.

Many areas of this soil are used as woodland. Some
are used as cropland. A few are used for pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture.
Unless the soil is adequately drained. excess water
limits the choice of crops or results in crop damage in
maost years. It also delays field preparation, planting, or
harvest. Land smoothing. surface drains, and diversions
help to remove this water. The soil is subject to soll
blowing. Conservation tillage practices, such as chisel
planting. that leave a protective amount of crop residue
on the surface., cover crops, wind stripcropping, and
field windbreaks help to prevent excessive soil loss. A
cropping system that includes rotational hay and
pasture also help to prevent excessive soil loss. Proper
management of crop residue and green manure crops
help to control soil blowing, maintain or increase the
organic matter content, and increase the rate of water
infiltration.

This soil is suited to permanent pasture and hayland.
Proper stocking rates. pasture renovation, rotational
grazing. and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of the wetness,
the trees should be planted by hand or machine on
prepared ridges. Harvesting is frequently limited to
periods when the soil is frozen. Harvesting by clear-cut
or area-selection methods helps to prevent windthrow of
the remaining trees. Competing vegetation interferes
with natural regeneration following harvest. It can be
controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of the wetness and the moderately slow
permeability, this soil is poorly suited to septic tank
absorption fields. In some areas the effluent can be
pumped to an absorption field in better suited soils that
are higher on the landscape.

Because of the wetness, this soil is poorly suited to
dwellings. Building dwellings without basements on fill
material, which raises the leve! of the site, or
constructing basements above the level of wetness
helps to overcome this limitation. The wetness also can

Soil Survey

be overcome by installing a subsurface drainage system
that has a dependable outlet, such as a gravity outlet.

Because of frost action, this soil is poorly suited to
local roads and streets. This limitation can be overcome
by replacing the upper part of the soil with coarse
textured base material, such as sand or gravel, or by
installing a good surface and subsurface drainage
system.

The land capability classification is lllw. The
woodland ordination symbol is 3W.

RoA—Rosholt sandy loam, 0 to 2 percent slopes.
This deep, nearly level, well drained soi! is on flats on
outwash plains and stream terraces. Most areas are
irreguiar in shape and range from about 4 to 80 acres in
size.

Typically, the surface layer is dark brown sandy loam
about 8 inches thick. The next layer is brown and dark
brown sandy loam about 10 inches thick. The subsaoil is
about 13 inches thick. It is dark brown sandy loam in
the upper part and strong brown loamy sand in the
lower part. The substratum to a depth of about 60
inches is strong brown gravelly sand (fig. 10). In some
places the surface layer is loam or loamy sand. In other
places the slope is more than 2 percent.

Included with this soil in mapping are small areas of
the moderately well drained Scott Lake soils in the
slightly lower landscape positions. Also inciuded are
small areas of Chetek soils in landscape positions
similar to those of the Rosholt soil and small areas of
Rosholt soils that have cobbles in the surface layer and
subsoil. Chetek soils have a thinner solum than does
the Rosholt soil and are somewhat excessively drained.
Included soils make up about 5 to 15 percent of
individual mapped areas.

Permeability is moderate or moderately rapid in the
subsoil of this Rosholt soil and rapid or very rapid in the
substratum. Surface runoff is slow. Available water
capacity is low. The organic-matter content in the
surface layer is moderately low or moderate.

Most areas of this soil are used as cropland. A few
are used as woodiand or pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. It
also is suited to ginseng. It tends to be droughty during
periods of low rainfall. Where an adequate water supply
is available, irrigation can supplement rainfall. If
irrigated, this soil is suited to vegetable crops, such as
potatoes, sweet corn, and snap beans. Soil blowing is a
hazard. Conservation tillage practices, such as chisel
planting, that leave a protective amount of crop residue
on the surface, wind stripcropping, cover crops, and
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Figure 10.—Typical profile of Rosholt sandy loam, 0 to 2 percent
slopes, which formed in loamy deposits and the underlying
sand and gravel. Depth is marked in feet.

field windbreaks help to prevent excessive soil loss. A
cropping system that includes rotational hay and
pasture also is effective in preventing excessive soil
loss. Proper management of crop residue and green
manure crops help to prevent excessive soil loss,
maintain or increase the organic matter content, and
conserve moisture.
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This soil is suited to permanent pasture and hayland.
During periods of low rainfall, however, yields are
reduced because of the low available water capacity.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This sail is suited to trees. Because of low soil
strength, the use of harvesting or planting equipment is
limited during the spring thaw and during extended
periods of high rainfall. This limitation can be overcome
by restricting the use of equipment during these times.
Competing vegetation interferes with natural
regeneration following harvest. It can be controlled by
applying suitable herbicides or by mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturaily
regenerate.

This soil can readily absorb the effluent in septic tank
absorption fields but does not adequately filter it. The
poor filtering capacity can result in the pollution of
ground water.

This soil is suited to dwellings. Because of frost
action, it is only moderately suited to local roads and
streets. This limitation can be overcome by covering or
replacing the upper part of the soil with coarse textured
base material, such as sand or gravel.

The land capability classification is Ils. The woodland
ordination symbol is 3L.

RoB—Rosholt sandy loam, 2 to 6 percent slopes.
This deep, gently sloping, well drained soil is in convex
and concave areas on outwash plains and stream
terraces. Most areas are irregular in shape and range
from about 10 to 400 acres in size.

Typically, the surface layer is very dark grayish
brown sandy loam about 10 inches thick. The next layer
is brown and dark brown sandy loam about 7 inches
thick. The subsoil is about 13 inches thick. It is dark
brown. It is gravelly sandy loam in the upper part and
very gravelly loamy coarse sand in the lower part. The
substratum to a depth of about 60 inches is brown and
reddish yellow very gravelly sand. In some places the
upper part of the sail is loam or loamy sand. In other
places the substratum is loamy sand. In some areas the
slope is less than 2 or more than 6 percent.

Included with this soil in mapping are small areas of
the moderately well drained Scott Lake soils in the
slightly lower landscape positions. Also included are
small areas of Chetek soils in landscape positions
similar to those of the Rosholt soil and small areas of
Rosholt soils that have cobbles in the surface layer and
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subsoil. Chetek soils have a thinner solum than does
the Rosholt soil and are somewhat excessively drained.
included soils make up about 5 to 15 percent of
individual mapped areas.

Permeability is moderate or moderately rapid in the
subsoil of this Rosholt soil and rapid or very rapid in the
substratum. Surface runoff is slow. Available water
capacity is low. The organic matter content in the
surface tayer is moderately low or moderate.

Many areas are used as cropland. Some are used as
woodland or pasture. :

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. It
also is suited to ginseng. If this sail is cultivated, water
erosion is a slight or moderate hazard. Also soil blowing
is a hazard. Conservation tillage practices, such as
chisel planting. that leave a protective amount of crop
residue on the surface, contour stripcropping, and
contour farming help to prevent excessive water
erosion. Wind stripcropping. cover crops, conservation
tilage, and field windbreaks reduce the hazard of soil
blowing. A cropping system that includes rotational hay
and pasture also is effective in preventing excessive
soil loss. The soil tends to be droughty during periods
of low rainfall. Where an adequate water supply is
available. irrigation can supplement rainfall. If irrigated,
the soil is suited to vegetable crops, such as potatoes,
sweet corn, and snap beans. Proper management of
crop residue and green manure crops help to prevent
excessive soil loss, maintain or increase the organic
matter content, and conserve moisture.

This soil is suited to permanent pasture and hayland.
During periods of low rainfall, however, yields are
reduced because of the low available water capacity.
Proper stocking rates. pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of low soil
strength. the use of harvesting or planting equipment is
limited during the spring thaw and during extended
periods of high rainfall. This limitation can be overcome
by restricting the use of equipment during these times.
Competing vegetation interferes with natural
regeneration following harvest. It can be controlled by
applying suitable herbicides or by mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

This soil can readily absorb the effluent in septic tank
absorption fields but does not adequately filter it. The
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poor filtering capacity can result in the pollution of
ground water.

This soil is suited to dwellings. Because of frost
action, it is only moderately suited to local roads and
streets. This limitation can be overcome by covering or
replacing the upper part of the soil with coarse textured
base material, such as sand or gravel.

The land capability classification is lle. The woodiand
ordination symbol is 3L.

RsA—Rosholt silt loam, 0 to 2 percent slopes. This
deep, nearly level, well drained soil is on flats on
outwash plains and stream terraces. Most areas are
irregular in shape and range from about 4 to 80 acres in
size.

Typically, the surface layer is very dark grayish
brown silt loam about 8 inches thick. The next layer is
about 17 inches thick. It is brown and dark brown. It is
silt loam in the upper part and loam in the lower part.
The subsoil is about 14 inches thick. It is dark brown. It
is loam in the upper part and gravelly sandy loam in the
lower part. The substratum to a depth of about 60
inches is brown very gravelly sand. In some places the
upper part of the soil is fine sandy loam or loam. In
other places the slope is more than 2 percent.

Included with this soil in mapping are small areas of
the moderately well drained Scott Lake soils in the
slightly lower landscape positions. These soils make up
about 5 to 15 percent of individual mapped areas.

Permeability is moderate in the upper part of the
subsoil in this Rosholt soil and rapid or very rapid in the
substratum. Surface runoff is slow. Available water
capacity is moderate. The organic matter content in the
surface layer also is moderate.

Most areas of this soil are used as cropland. A few
are used as woodland or pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. It
also is suited to ginseng. It tends to be droughty during
periods of low rainfall. Where an adequate water supply
is available, irrigation can supplement rainfall. If
irrigated, the soil is suited to vegetable crops, such as
potatoes, sweet corn, and snap beans. Proper
management of crop residue and green manure crops
increase the rate of water infiltration, maintain or
increase the organic matter content, and conserve
moisture.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.
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This soil is suited to trees. Because of low sail
strength. the use of harvesting or planting equipment is
limited during the spring thaw and during extended
periods of high rainfall. This limitation can be overcome
by restricting the use of equipment during these times.
Competing vegetation interferes with natural
regeneration following harvest. It can be controlled by
applying suitable herbicides or by mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

This soil can readily absorb the effluent in septic tank
absorption fields but does not adequately filter it. The
poor filtering capacity can result in the pollution of
ground water.

This soil is suited to dwellings. Because of frost
action. it is only moderately suited to local roads and
streets. This limitation can be overcome by covering or
replacing the upper part of the soil with coarse textured
base material. such as sand or gravel.

The land capability classification is lls. The woodland
ordination symbol is 3L.

RsB—Rosholt silt loam, 2 to 6 percent slopes. This
deep. gently sloping. well drained soil is in convex and
concave areas on outwash plains and stream terraces.
Most areas are irregular in shape and range from about
4 to 120 acres in size.

Typically, the surface layer is dark brown silt loam
about 7 inches thick. The next layer is about 11 inches
thick. It is brown and dark brown. It is silt loam in the
upper part and loam in the lower part. The subsoil is
about 16 inches thick. It is dark brown. It is loam in the
upper part and gravelly sandy loam in the lower part.
The substratum to a depth of about 60 inches is strong
brown very gravelly sand. In some places the upper
part of the soil is fine sandy loam or loam. In other
places the slope is less than 2 or more than 6 percent.

Included with this soil in mapping are small areas of
the moderately well drained Scott Lake soils in the
slightly lower landscape positions. These soils make up
about 5 to 15 percent of individual mapped areas.

Permeability is moderate in the upper part of the
subsoil in this Rosholt soil and rapid or very rapid in the
substratum. Surface runoff is slow or medium. Available
water capacity is moderate. The organic matter content
in the surface layer also is moderate.

Many areas of this soil are used as cropland. Some
areas are used as woodland. A few are used for
pasture.

This soil is suited to corn and small grain and to
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grasses and legumes for rotational hay and pasture. It
also is suited to ginseng. If this soil is cultivated, water
erosion is a slight or moderate hazard. Conservation
tillage practices, such as chisel planting, that leave a
protective amount of crop residue on the surface,
contour stripcropping, and contour farming help to
prevent excessive soil 10ss. A cropping system that
includes rotational hay or pasture also is effective in
controlling water erosion. The soil tends to be droughty
during periods of low rainfall. Where an adequate water
supply is available, irrigation can supplement rainfall. If
irrigated, the soil is suited to vegetable crops, such as
potatoes, sweet corn, and snap beans. Proper
management of crop residue and green manure crops
help to prevent excessive soil loss, increase the rate of
water infiltration, maintain or increase the organic
matter content, and conserve moisture.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of low soil
strength, the use of harvesting or planting equipment is
limited during the spring thaw and during extended
periods of high rainfall. This limitation can be overcome
by restricting the use of equipment during these times.
Competing vegetation interferes with natural
regeneration following harvest. It can be controlled by
applying suitable herbicides or by mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

This soil can readily absorb the effluent in septic tank
absorption fields but does not adequately filter it. The
poor filtering capacity can result in the pollution of
ground water.

This soil is suited to dwellings. Because of frost
action, it is only moderately suited to local roads and
streets. This limitation can be overcome by covering or
replacing the upper part of the soil with coarse textured
base material, such as sand or gravel.

The land capability classification is lle. The woodland
ordination symbol is 3L.

ScA—Scott Lake sandy loam, 0 to 3 percent
slopes. This deep, nearly level and gently sloping,
moderately well drained soil is on broad or narrow flats
adjacent to lower lying depressions on outwash plains
and stream terraces. Most areas are irregular in shape
and range from about 4 to 120 acres in size.

Typically, the surface layer is dark brown sandy loam
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about 8 inches thick. The next layer is brown and dark
brown sandy loam about 14 inches thick. The subsoil is
about 11 inches thick. It is dark brown sandy loam in
the upper part and strong brown, mottled loamy sand in
the lower part. The substratum to a depth of about 60
inches is light yellowish brown, mottied gravelly coarse
sand. In places the upper part of the soil is loam or
loamy sand.

Included with this soil in mapping are small areas of
the somewhat excessively drained Chetek soils, the
well drained Rosholt soils, and the somewhat poorly
drained Qesterle soils. Chetek and Rosholt soils are in
the slightly higher landscape positions. Oesterle soils
are in the slightly lower positions. Also included are
small areas of Mahtomedi soils in landscape positions
similar to those of the Scott Lake soil. Mahtomedi soils
have more sand and less silt and clay in the surface
layer and subsoil than does the Scott Lake soil.
Included soils make up about 5 to 15 percent of
individual mapped areas.

Permeability is moderate or moderately rapid in the
subsoil of this Scott Lake soil and rapid or very rapid in
the substratum. Surface runoff is slow. Available water
capacity is low. The organic matter content in the
surface layer is moderately low or moderate. During wet
periods a seasonal high water table is at a depth of 2.5
to 6.0 feet.

Many areas of this soil are used as cropland. Some
are used as woodland. A few are used for pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. It
also is suited to ginseng. It tends to be droughty during
periods of low rainfall. Where an adequate water supply
is available. irrigation can supplement rainfall. If
irrigated. the soil is suited to vegetable crops, such as
potatoes, sweet corn, and snap beans. Soil blowing is a
hazard. Conservation tillage practices, such as chisel
planting, that leave a protective amount of crop residue
on the surface. wind stripcropping. cover crops, field
windbreaks. and a cropping system that includes
rotational hay and pasture help to prevent excessive
soil loss. Proper management of crop residue and
green manure crops help to prevent excessive soil loss,
maintain or increase the organic matter content, and
conserve moisture.

This soil is suited to permanent pasture and hayland.
During periods of low rainfall, however, yields are
reduced because of the low available water capacity.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of low soil
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strength, the use of harvesting or planting equipment is
limited during the spring thaw and during extended
periods of high rainfall. This limitation can be overcome
by restricting the use of equipment during these times.
Competing vegetation interferes with natural
regeneration following harvest. It can be controlled by
applying suitable herbicides or by mechanical removal.

This soil is suited to the development of openiand
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of wetness and a poor filtering capacity, this
soil is poorly suited to septic tank absorption fields. It
can readily absorb effluent but does not adequately
filter it. The poor filtering capacity can result in the
pollution of ground water. In some areas both of the
limitations can be overcome by constructing a mound of
suitable filtering material. In places the effluent can be
pumped to an absorption field in better suited soils that
are higher on the landscape.

Because of the wetness, this soil is only moderately
suited to dwellings with basements. It is suited to
dwellings without basements. The basement can be
constructed above the level of wetness. Otherwise, the
wetness can be reduced by installing a subsurface
drainage system that has a dependable outlet, such as
a gravity outlet.

Because of frost action, this soil is only moderately
suited to local roads and streets. This limitation can be
overcome by installing a subsurface drainage system in
the roadbed or by replacing the upper part of the soil
with coarse textured base material, such as sand or
gravel.

The land capability classification is lls. The woodland
ordination symbol is 3L.

SdA—Scott Lake silt loam, 0 to 3 percent slopes.
This deep, nearly level and gently sloping, moderately
well drained soil is on broad or narrow flats adjacent to
lower lying depressions on outwash plains and stream
terraces. Most areas are irregular in shape and range
from about 4 to 120 acres in size.

Typically, the surface layer is dark brown silt loam
about 8 inches thick. The next layer is about 15 inches
thick. It is brown and dark yellowish brown silt loam in
the upper part and dark brown loam in the lower part.
The subsoil is about 8 inches thick. It is mottled. It is
dark brown loam in the upper part and yellowish red
sandy loam in the lower part. The substratum to a depth
of about 60 inches is yellowish brown, mottied sand. In
places the upper part of the soil is loam or fine sandy
loam.
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Included with this soil in mapping are smalil areas of
the well drained Rosholt soils and the somewhat poorly
drained Oesterle soils. Rosholt soils are in the slightly
higher landscape positions. Oesterle soils are in the
slightly lower positions. Included soils make up about 5
to 15 percent of individual mapped areas.

Permeability is moderate in the upper part of the
subsoil in this Scott Lake soil and rapid or very rapid in
the substratum. Surface runoff is slow. Available water
capacity is moderate. The organic matter content in the
surface layer also is moderate. During wet periods a
seasonal high water table is at a depth of 2.5 to 6.0
feet.

Many areas of this soil are used as cropland. Some
are used as woodland. A few are used for pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. It
also is suited to ginseng. It tends to be droughty during
periods of low rainfall. Where an adequate water supply
is available, sprinkler irrigation can supplement rainfall.
If irrigated. the soil is suited to vegetable crops, such as
potatoes, sweet corn, -and snap beans. Proper
management of crop residue and green manure crops
help to maintain or increase the organic matter content
and conserve moisture.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing. and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of low soil
strength. the use of harvesting or planting equipment is
limited during the spring thaw and during extended
periods of high rainfall. This limitation can be overcome
by restricting the use of equipment during these times.
Competing vegetation interferes with natural
regeneration following harvest. It can be controlled by
applying suitable herbicides or by mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of wetness and a poor filtering capacity, this
soil is poorly suited to septic tank absorption fields. It
can readily absorb but does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water. In some areas both of the
limitations can be overcome by constructing a mound of
suitable filtering material. In places the effluent can be
pumped to an absorption field in better suited soils that
are higher on the landscape.

Because of the wetness. this soil is only moderately
suited to dwellings with basements. It is suited to
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dwellings without basements. The basement can be
constructed above the level of wetness. Otherwise, the
wetness can be reduced by installing a subsurface
drainage system that has a dependable outlet, such as
a gravity outlet.

Because of frost action, this soil is only moderately
suited to local roads and streets. This limitation can be
overcome by installing a subsurface drainage system in
the roadbed or by replacing the upper part of the soil
with coarse textured base material, such as sand or
gravel.

The land capability classification is Ils. The woodland
ordination symbol is 3L.

Se—Seelyeville muck, 0 to 1 percent slopes. This
deep, nearly level, very poorly drained soil is in bogs,
depressions, and drainageways on outwash plains,
glacial lake plains, and ground moraines. It is subject to
ponding. Most areas are irregular in shape and range
from about 4 to 400 acres in size.

Typically, black muck extends to a depth of at least
60 inches. In some places the surface layer is peat. In
other places sandy or loamy deposits are at a depth of
16 to 51 inches.

Included with this soil in mapping are small areas of
the somewhat poorly drained Hatley and Oesterle soils
in the higher landscape positions. These soils make up
about 5 to 10 percent of individual mapped areas.

Permeability is moderately slow to moderately rapid
in this Seelyeville soil. Available water capacity is very
high. The organic matter content also is very high.
During wet periods a seasonal high water table is within
a depth of 1 foot.

Many areas of this soil are used as wetland wildlife
habitat. Some are used as woodiand.

Undrained areas are generally unsuited to cultivated
crops because of wetness and because of frost late in
spring and early in fall. Most areas cannot be drained
because of a lack of adequate outlets, but a few areas
can be drained by open ditches. Drained areas are
suited to oats and to grasses and legumes for rotational
hay and pasture. This soil is generally unsuited to corn
because of the hazard of freezing. If drained and used
as cropland, the soil is subject to subsidence and soil
blowing. A system of controlled drainage that keeps the
water table directly below the root zone of the crops
reduces the susceptibility to subsidence and soil
blowing. Field windbreaks, wind stripcropping, and
cover crops also help to control soil blowing.

Drained areas are suited to permanent pasture and
hayland. Proper stocking rates, pasture renovation,
rotational grazing, and timely deferment of grazing help
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to keep the pasture in good condition.

This soil is suited to trees. Because of wetness,
reforestation is limited to natural regeneration.
Harvesting is frequently limited to periods when the soil
is frozen. Harvesting by clear-cut or area-selection
methods helps to prevent windthrow of the remaining
trees. Competing vegetation interferes with natural
regeneration following harvest. it can be controlled by
applying suitable herbicides or by mechanical removal.

This soil is suited to the development of wetland
wildlife habitat. Shallow ponds can be excavated, and
the vegetation that provides food and cover can be
planted or can naturally regenerate.

This soil is generally unsuited to septic tank
absorption fields. dwellings. and local roads and streets
because of ponding and subsidence. Overcoming these
limitations is difficult.

The land capability classification is Vlw in undrained
areas. The woodland ordination symbol is 8W.

ShA—Sherry silt loam, 0 to 3 percent slopes. This
deep. nearly level and gently sloping, poorly drained
and very poorly drained soil is in drainageways and
depressions on ground moraines. It is subject to
ponding. Most areas are long and narrow or irregular in
shape and range from about 4 to 280 acres in size.

Typically. the surface layer is very dark brown and
very dark grayish brown, mottled silt loam about 8
inches thick. The subsurface layer is light brownish
gray. mottied silt loam about 5 inches thick. The subsoil
is about 25 inches thick. It is mottled. It is light brownish
gray silt loam in the upper part, grayish brown silt loam
in the next part. and brown loam in the lower part. The
next layer is dark brown, mottled loam about 6 inches
thick. The substratum to a depth of about 60 inches is
multicolored loam. In some places the upper part of the
soil is loamy sand, sandy loam, or loam. In other places
the subsoil and substratum are clay.

Included with this soil in mapping are small areas of
the somewhat poorly drained Meadland, Mylrea,
Rietbrock. and Withee soils in the higher landscape
positions. Also included are areas of Sherry soils that
have cobbles and stones in the surface layer. included
soils make up about 5 to 15 percent of individual
mapped areas.

Permeability is moderately slow or moderate in the
upper part of this Sherry soil and moderately slow in the
lower part. Surface runoff is very slow or ponded.
Available water capacity is high. The organic matter
content in the surface layer is high or very high. During
wet periods a seasonal high water table is within a
depth of 1 foot.
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Many areas of this soil are used as woodland. A few
are used as cropland or pasture.

Undrained areas are generally unsuitable as cropland
because of the wetness and the hazard of frost late in
spring and early in fall. If drained, this soil is suited to
oats and to clover and timothy for rotational hay and
pasture. It is generally unsuited to corn because of the
hazard of freezing. Land smoothing and surface drains
help to remove excess water. Cleared areas in
intermittent drainageways can be used as grassed
waterways.

Drained areas are suited to permanent pasture and
hayland. Proper stocking rates, pasture renovation,
rotational grazing, and timely deferment of grazing help
to keep the pasture in good condition.

This soil is suited to trees. Because of the wetness,
the trees should be planted by hand or machine on
prepared ridges. Planting vigorous nursery stock helps
to overcome seedling mortality. Harvesting is frequently
limited to periods when the soil is frozen. Harvesting by
clear-cut or area-selection methods helps to prevent
windthrow of the remaining trees. Competing vegetation
interferes with natural regeneration following harvest. It
can be controlled by applying suitable herbicides or by
mechanical removal.

This soil is suited to the development of wetland
wildlife habitat. Shallow ponds can be excavated, and
the vegetation that provides food and cover can be
planted or can naturally regenerate.

Because of the ponding and the moderately slow
permeability, this soil is generally unsuited to septic
tank absorption fields. Because of the ponding, it is
generally unsuited to dwellings. Overcoming these
limitations is difficuit.

This soil is poorly suited to local roads because of
the ponding and frost action. The ponding can be
overcome by removing the surface water through
culverts and ditches or by adding fill material to raise
the roads above the ponding tevel. Culverts also help to
prevent road damage by equalizing the water level on
each side of the road. The potential for frost action can
be reduced by excavating the upper part of the soil and
replacing it with coarse textured base material, such as
sand or gravel.

The land capability classification is Vlw in undrained
areas and lllw in drained areas. The woodland
ordination symbol is 3W.

St—Sturgeon silt loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained soil is in
convex areas on flood plains and on islands in large
rivers. Many areas have been dissected by overflow
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channels. The soil is subject to occasional flooding of
brief duration. Individual areas are long and narrow or
irregular in shape and range from about 4 to 120 acres
in size.

Typically. the surface layer is very dark grayish
brown silt loam about 8 inches thick. The upper 10
inches of the substratum is dark yellowish brown silt
loam. The next 13 inches is dark brown, mottled,
stratified silt loam, sandy loam, and lcam. The next 10
inches is dark yellowish brown, mottled sand. The lower
part of the substratum to a depth of about 60 inches is
brown sand. In some places the surface layer and the
upper part of the substratum are loam, fine sandy loam.
or sandy loam. in other places the lower part of the
substratum is gravelly or very gravelly sand.

Included with this soil in mapping are small areas of
the moderately well drained Dunnville soils in the higher
landscape positions and small areas of the poorly
drained and very poorly drained Fordum sails in the
lower positions. Included soils make up about 5 to 15
percent of individual mapped areas.

Permeability is moderate in the loamy upper part of
this Sturgeon soil and rapid in the sandy lower part.
Surface runoff is slow. Available water capacity is
moderate. The organic matter content in the surface
layer also is moderate. During wet periods a seasonal
high water table is at a depth of 0.5 foot to 1.5 feet.

Many areas of this soil are used as woodland. A few
are used as cropland. pasture, or wildlife habitat.

Because of the wetness and the hazard of flooding,
this soil is poorly suited to corn and small grain and to
grasses and legumes for rotational hay and pasture.
Many areas are inaccessible because they are
separated from the uplands by areas of water or the
included Fordum soils. A few areas can be artificially
drained. protected from flooding, and used as cropland,
but excess water limits the choice of crops or results in
crop damage in most years. The wetness also delays
field preparation, planting, or harvest. Proper
management of crop residue and green manure crops
help to maintain or increase the organic matter content
and increase the rate of water infiltration.

This soil is suited to permanent pasture and hayland.
The wetness and the flooding, however, limit the kind of
plants that can be grown. Proper stocking rates, pasture
renovation, rotational grazing, and timely deferment of
grazing help to keep the pasture in good condition.

This soil is suited to trees. Because of the wetness,
the trees should be planted by hand or machine on
prepared ridges. Planting vigorous nursery stock
reduces the seedling mortality rate. Harvesting is
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frequently limited to periods when the soil is frozen.
Harvesting by clear-cut or area-selection methods helps
to prevent windthrow of the remaining trees. Competing
vegetation interferes with natural regeneration following
harvest. It can be controlled by applying suitable
herbicides or by mechanical removal.

This soil is suited to the development of openland
and woodland wildlife habitat. The vegetation that
provides food and cover can be planted or can naturally
regenerate.

Because of the flooding and the wetness, this soil
generally is unsuited to septic tank absorption fields and
dwellings. Overcoming these limitations is difficult.

This soil is poorly suited to local roads because of
the wetness, the flooding, and frost action. Fill material
can be used to raise the roadbed above the wetness
level. The hazard of flooding can be reduced by building
on fill material, which can raise the roads above the
level of flooding, and by establishing stable overflow
sections. Covering a dip in the road with strong
concrete and installing riprap on the roadsides help to
establish these stable sections. Installing large bridges
and culverts permits the floodwater to drain away from
the site. The potential for frost action can be reduced by
excavating the upper part of the soil and replacing it
with coarse textured base material, such as sand or
gravel, and by increasing the thickness of the
pavement.

The land capability classification is Illw. The
woodland ordination symbol is 2W.

UoB—Udorthents, loamy, gently sloping. These
moderately deep or deep, nearly level and gently
sloping, somewhat poorly drained to well drained soils
are mostly near or within urban areas and major
highway interchanges. In these areas the original soil
has been excavated or covered with fill. Most areas are
irregular in shape and range from about 4 to 200 acres
in size. Slope ranges from 0 to 6 percent.

Typically, these soils are loamy and have a wide
range of color. The thickness of the fill or depth of
excavation is more than 3 feet. In many places topsoil
has been spread over the surface so that vegetation
can grow. In some areas the slope is more than 6
percent.

Included in mapping are small areas that have not
been excavated or filled, areas covered with buildings,
roads, and parking lots, and areas where the fill is
nonsoil material, such as broken concrete, stones,
boulders, wood, or other trash. Also included are areas
where the fill is sand, gravel, or sand and gravel and
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gravel pits that have been reshaped and revegetated.
Included areas make up about 10 to 15 percent of the
map unit.

These soils have a seasonal high water table at a
depth of 1 foot to more than 5 feet. Permeability and
available water capacity vary. The depth to bedrock is
20 inches to more than 60 inches.

Most areas are used for urban development or as
highway rights-of-way. A few are used as cropland or
pasture or have been planted to trees or shrubs. The
present use of these soils, or their variable nature,
make it difficult to rate the suitability for cultivated
crops. pasture, and trees without onsite investigation. In
most areas. erosion is a hazard and a plant cover is
needed. In cultivated areas conservation tillage
practices. such as chisel planting, that leave a
protective amount of crop residue on the surface. cover
crops. or stripcropping helps to prevent excessive sait
loss.

The suitability of these soils for septic tank
absorption fields, dwellings with or without basements,
and local roads and streets can be determined only by
onsite investigation.

These soils are not assigned a land capability
classification or a woodland ordination symbotl.

WtB—Withee silt loam, 1 to 6 percent slopes. This
deep. nearly level and gently sloping, somewhat poorly
drained soil is in convex and concave areas on broad
ground moraines. Most areas are irregular in shape and
range from about 40 to 2,500 acres in size.

Typically. the surface layer is very dark grayish
brown silt loam about 8 inches thick. The subsurface
layer is brown, mottled silt loam about 5 inches thick.
The next layer is about 19 inches thick. It is mottled. It
is brown and dark brown silt loam in the upper part and
dark brown loam and brown silt loam in the lower part.
The subsoil is about 13 inches thick. It is reddish brown
and mottled. It is clay loam in the upper part and sandy
clay loam in the fower part. The substratum to a depth
of about 60 inches is reddish brown sandy clay loam. In
some places the subsoil and substratum are sandy
loam. gravelly sandy loam, or gravelly sandy clay loam.
In other places the substratum is loamy material
weathered from igneous and metamorphic bedrock. In
some areas the slope is less than 1 percent.

Included with this soil in mapping are small areas of
the well drained Fenwood and Rozellville soils, the
moderately well drained Freeon soils, the somewhat
poorly drained Mylrea and Rietbrock soils, and the
poorly drained Marshfield and Sherry soils and areas of
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Withee soils that have cobbles and stones in the
surface layer. Fenwood and Rozellville soils are in the
higher landscape positions. Freeon soils are on knolls
and the sides of knolls. Mylrea and Rietbrock soils are
in landscape positions similar to those of the Withee
soil. Mylrea soils have more gravel in the subsoil and
substratum than does the Withee soil. Rietbrock soils
have bedrock at a depth of 40 to 60 inches. Marshfield
and Sherry soils are in drainageways and depressions.
Also included, in southwestern Spencer Township, are
small areas of Withee soils that have sandstone
bedrock at a depth of less than 60 inches. Included
soils make up about 5 to 15 percent of individual
mapped areas.

Permeability is moderately slow or moderate in the
silty upper part of this Withee soil and very slow in the
substratum. Surface runoff is slow or medium. Available
water capacity is moderate. The organic matter content
in the surface layer also is moderate. During wet
periods a seasonal high water table is at a depth of 0.5
foot to 2.0 feet.

Many areas of this soil are used as cropland. A few
are used as woodland or pasture.

This soil is suited to corn and small grain and to
grasses and legumes for rotational hay and pasture. If
this soil is cultivated, water erosion is a slight or
moderate hazard. Conservation tillage practices, such
as chisel planting, that leave a protective amount of
crop residue on the surface, terraces, diversions, and
contour stripcropping help to prevent excessive soil
loss. Excess water is a problem, mainly in the less
sloping areas. It limits the choice of crops or results in
crop damage in most years. It also delays field
preparation, planting, and harvesting. Land smoothing,
surface drains, and diversions help to remove this
water.

This soil is suited to permanent pasture and hayland.
Proper stocking rates, pasture renovation, rotational
grazing, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is suited to trees. Because of wetness, the
trees should be planted by hand or machine on
prepared ridges. Planting vigorous nursery stock
reduces the seedling mortality rate. Harvesting is
frequently limited to periods when the soil is frozen.
Harvesting by clear-cut or area-selection methods helps
to prevent windthrow of the remaining trees. Competing
vegetation interferes with natural regeneration following
harvest. It can be controlied by applications of suitable
herbicide or by mechanical removal.

This soil is suited to the development of openland
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Figure 11.—Urban development in an area of Fenwood-Rozellville silt loams, 2 to 6 percent slopes. This map unit is considered prime

farmiand.
and woodland wildlife habitat. The vegetation that permeability, this soil is poorly suited to septic tank
provides food and cover can be planted or can naturally absorption fields. In some areas the effluent can be
regenerate. pumped to an absorption field in better suited soils that

Because of the wetness and the very slow are higher on the landscape.
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Because of the wetness. this soil is poorly suited to
dwellings. Building dwellings without basements on fill
material, which raises the level of the site. and
constructing basements above the level of wetness help
to overcome this limitation. The wetness also can be
overcome by installing a subsurface drainage system
that has a dependable outlet, such as a gravity outlet.

This soil is poorly suited to local roads and streets
because of the wetness and frast action. The wetness
can be overcome by using filt material to raise the
roadbed above the level of wetness; by installing a
subsurface drainage system, which lowers the water
table; or by increasing the thickness of the subbase.
The potential for frost action can be reduced by
installing a subsurface drainage system in the roadbed
or by replacing the upper part of the soil with coarse
textured base material, such as sand or gravel.

The land capability classification is lle. The woodland
ordination symbol is 4W.

Prime Farmland

Prime farmland is one of several kinds of important
farmland defined by the U.S. Department of Agriculture.
It is of major importance in meeting the Nation's short-
and long-range needs for food and fiber. Because the
supply of high-quality farmland is limited, the U.S.
Department of Agriculture recognizes that responsible
levels of government. as well as individuals, should
encourage and facilitate the wise use of our Nation's
prime farmland.

Prime farmland, as defined by the U.S. Department
of Agriculture, is the land that is best suited to food,
feed. forage, fiber. and oilseed crops. It may be
cultivated land. pasture, woodland, or other land, but it
is not urban and built-up land or water areas. It either is
used for food or fiber crops or is available for those
crops. The soil qualities, growing season, and moisture
supply are those needed for a well managed soil to
produce a sustained high yield of crops in an economic
manner. Prime farmland produces the highest yields
with minimal inputs of energy and economic resources,
and farming it results in the least damage to the
environment.

Prime farmiand has an adequate and dependable
supply of moisture from precipitation or irrigation. The
temperature and growing season are favorable. The
level of acidity or alkalinity is acceptable. Prime
farmland has few or no rocks and is permeable to water
and air. It is not excessively erodible or saturated with
water for long periods and is not frequently flooded
during the growing season. The slope ranges mainly
from 0 to 6 percent. More detailed information about the
criteria for prime farmiand is available at the local office
of the Soil Conservation Service.

About 500,000 acres in the survey area, or nearly 50
percent of the total land acreage, meets the soil
requirements for prime farmland. Scattered areas of this
land are throughout the county, but most are in
associations 1, 2, and 5, which are described under the
heading “General Soil Map Units.” About 330,000 acres
of this prime farmland is used for crops. The crops
grown on this land, mainly corn and alfalfa, account for
an estimated two-thirds of the county’s total agricultural
income each year.

A recent trend in land use in some parts of the
county has been the loss of some prime farmland to
industrial and urban uses (fig. 11). The loss of prime
farmland to other uses puts pressure on marginal lands,
which generally are more erodible, droughty, and less
productive and cannot be easily cultivated.

The map units in the survey area that are considered
prime farmland are listed in table 5. This list does not
constitute a recommendation for a particular land use.
The extent of each listed map unit is shown in table 4.
The location is shown on the detailed soil maps at the
back of this publication. The soil qualities that affect use
and management are described under the heading
“Detailed Soil Map Units.”

Some soils that have a seasonal high water table
qualify for prime farmland only in areas where this
limitation has been overcome by drainage measures.
The need for these measures is indicated after the map
unit name in table 5. Onsite evaluation is needed to
determine whether or not this limitation has been
overcome by corrective measures.
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Use and Management of the Soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural
resources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, soil scientists,
conservationists, engineers, and others collect
extensive field data about the nature and behavior
characteristics of the soils. They collect data on erosion,
droughtiness, flooding, and other factors that affect
various soil uses and management. Field experience
and collected data on soil properties and performance
are used as a basis in predicting soil behavior.

Information in this section can be used to plan the
use and management of soils for crops and pasture; as
woodland; as sites for buildings, sanitary facilities,
highways and other transportation systems, and parks
and other recreation facilities; and for wildlife habitat. It
can be used to identify the suitability and limitations of
each soil for specific land uses and to help prevent
construction failures caused by unfavorable soil
properties.

Planners and others using soil survey information
can evaluate the effect of specific land uses on
productivity and on the environment in all or part of the
survey area. The survey can help planners to maintain
or create a land use pattern in harmony with the natural
soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials. highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

Crops and Pasture

General management needed for crops and pasture
is suggested in this section. The crops or pasture plants

best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
fand capability classification used by the Soil
Conservation Service is explained; and the estimated
yields of the main crops and hay and pasture plants are
listed for each sail.

Planners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under “Detailed Soil Map
Units.” Specific information can be obtained from the
local office of the Soil Conservation Service or the
Cooperative Extension Service.

About 410,000 acres in Marathon County was used
for crops and pasture in 1982, according to the Census
ot Agriculture. Of this total about 38,000 acres was
used for permanent pasture; 94,000 acres for row
crops, mainly corn; 42,000 acres for small grain, mainly
oats; and 227,000 acres for hay and pasture. The rest
was idle cropland.

The potential of the soils in Marathon County for
increased production of crops is good. About 245,000
acres of potentially good cropland is used as woodland,
and about 35,000 acres is used for pasture. In addition
to the reserve capacity represented by this land, food
production could also be increased considerably by
extending better crop production technology to all parts
of the county.

Water erosion is the major soil problem on about 75
percent of the cropland and pasture in Marathon
County. Where the slope is more than 2 percent, water
erosion is a hazard.

Loss of the surface layer through water erosion is
damaging for two reasons. First, productivity is reduced
as the surface layer is lost and part of the subsoil is
incorporated into the plow layer. Erosion is especially
damaging on soils that have an acid subsoil, such as
that of the Withee soils. It is also damaging on soils that
have a cobbly subsoil and bedrock at a depth of 40 to
60 inches, such as the Fenwood soils. Water erosion
also reduces the productivity of soils that tend to be
droughty, such as the Mahtomedi soils. Secondly,
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erosion on farmland results in the sedimentation of
streams. reducing the guality of water available for
municipal use, for recreation, and for fish and wildlife.

Water erosion can generally be controlied by
practices that provide a protective surface cover, reduce
the runoff rate, and increase the rate of water
infiltration. A cropping system that keeps a plant cover
on the soil for extended periods can hold soil losses to
amounts small enough that yields will not be reduced.
On dairy farms, which require pasture and hay,
including forage crops of grasses and legumes in the
cropping system reduces the hazard of water erosion
on sloping land and also provides nitrogen and
improves tilth for the other crops grown in the rotation.

Conservation tillage systems that leave protective
amounts of crop residue on the surface, such as no-till,
till-plant, chisel planting, and disk planting. increase the
infiltration rate and reduce the runoff rate and the
hazard of water erosion. These systems can be
adapted to most of the soils in the county, but they are
less successful on the poorly drained soils.

Terraces and diversions help to control runoff and
water erosion by reducing the length of slopes. Contour
farming and stripcropping also help to control runoff and
water erosion. Grassed waterways prevent excessive
water erosion in channels and increase the infiltration
rate by slowing the velocity of runoff.

Soil blowing is a hazard on the sandy Graycaim,
Guenther, Mahtomedi, Meehan, Newson, and Rockers
soils and on the organic Cathro and Seeyleville soils. It
also is a hazard on the Chetek, Dancy, Minocqua,
Rosholt, and Scott Lake soils. Soil blowing can damage
these soils in a few hours if winds are strong and the
soils are dry and bare of vegetation or surface muich.
Maintaining a plant cover, surface mulching, wind
stripcropping, and establishing field windbreaks
minimize soil blowing on these soils.

A drainage system is a major management need on
about 20 percent of the acreage used for crops and
pasture in the county. Some soils are naturally so wet
that it is generally not possible for them to produce the
crops commonly grown in the county unless they are
drained. These are poorly drained and very poorly
drained soils, such as those of the Altdorf, Cable,
Dancy. Marshfield, Minocqua, Newson, and Sherry
series. Also in this category are organic soils, such as
those of the Cathro and Seeyleville series.

Unless artificially drained, the somewhat poorly
drained soils are so wet that the choice of crops is
limited or crop damage results in most years. The
wetness also delays field preparation, planting, or
harvesting. These problems are evident in areas of the
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Dolph, Meadland, Meehan, Qesterle, Plover, and
Rockers soils and the less sloping Hatley, Magnor,
Mylrea, Rietbrock, and Withee soils.

The best design of both surface and subsurface
drainage systems depends on the kind of soil and the
site conditions. A combination of surface and
subsurface drains is needed in most areas of the poorly
drained and very poorly drained soils that are used for
intensive row cropping. Diversions are needed in some
areas to divert runoff from the adjacent slopes.

It organic soils are used as cropland, controlled
drainage is necessary. When water is removed, the
pore spaces fill with air and the organic material
oxidizes and subsides. Special drainage systems are
needed to control the depth and the period of drainage.
Keeping the water table at the level required for crops
during the growing season and raising it to the surface
during other parts of the year minimize the oxidation
and subsidence of organic soils.

Crops are subject to frost damage in most areas of
poorly drained and very poorly drained soils because of
a low position on the landscape. The number of frost-
free growing days per season is less on these soils
than on the adjacent upland soils because of cold air
drainage to the lowlands.

Soil fertility varies in the soils of Marathon County,
depending on the cropping history. Nearly all of the
soils in the county have been weathered to a great
depth and are now acid. If they have never been limed,
they require applications of ground limestone to raise
the pH level sufficiently for the protection of alfalfa and
other crops that grow best in nearly neutral soils.

In general, coarse textured and moderately coarse
soils require less lime than medium textured soils.
Available potash levels are naturally low in many soils
of the county. On all soils additions of iime and fertilizer
should be based on the results of soil tests, on the
needs of the crop, and on the desired level of yields.
The Cooperative Extension Service can help in
determining the kinds and amounts of fertilizer and lime
to be applied.

Soil tilth is an important factor affecting the
germination and emergence of seeds and in the
infiltration of water into the soil. Soils that have good
tilth are granular and porous. Tilling or grazing when the
soil is too wet can cause poor tilth, especially on soils
that have a loam or silt loam surface layer. Intense
rainfall on bare soil can cause the formation of a
surface crust that reduces the infiltration rate and
increases the hazards of runoff and erosion.
Maintaining good tilth is more difficult on eroded soils
because they have a lower content of organic matter.
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Figure 12.—Ginseng, a high-value specialty crop, is commonly grown on well drained soils, such as the Fenwood and Marathon soils.

Returning crop residue to the soil and regularly adding
manure or other organic material improve soil structure
and tilth and help to prevent surface crusting.

Corn is the most common row crop grown in the
county. It is used for grain or silage. Oats is the most
common small grain. Wheat, barley, and rye are grown
in small amounts. Because of the predominance of
dairying in the county, hay is an important crop. The
dominant hay crop mixture is bromegrass and alfalfa,
but red clover. alsike clover, and timothy are also
grown. Birdsfoot trefoil is well adapted to the wet soils
that are not sandy. The forage species grown on
improved pasture are the same as those grown for hay,
and much of the forage is cut and hauled to feeding
areas.

Specialty crops grown commercially in the county are
vegetables and ginseng (fig. 12). The most common
vegetables are potatoes, sweet corn, and cucumbers.

Information about growing specialty crops can be
obtained from local offices of the Cooperative Extension
Service and the Soil Conservation Service.

Yields Per Acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 6. In any given year, yields may be
higher or lower than those indicated in the table
because of variations in rainfall and other climatic
factors. The land capability classification of each map
unit also is shown in the table.
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The yields are based mainly on the experience and
records of farmers. conservationists, and extension
agents (9). Available yield data from nearby counties
and results of field trials and demonstrations are also
considered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of sail
and the crop. Management can include drainage,
erosion control, and protection from flooding; the proper
planting and seeding rates: suitable high-yielding crop
varieties: appropriate and timely tillage; control of
weeds, plant diseases, and harmful insects; favorable
soil reaction and optimum levels of nitrogen,
phosphorus, potassium, and trace elements for each
crop. effective use of crop residue, barnyard manure,
and green manure crops; and harvesting that ensures
the smallest possible loss.

The estimated yields reflect the productive capacity
of each soil for each of the principal crops. Yields are
likely to increase as new production technology is
developed. The productivity of a given soil compared
with that of other soils. however, is not likely to change.

Crops other than those shown in table 6 are grown in
the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Soil Conservation Service or of the
Cooperative Extension Service can provide information
about the management and productivity of the soils for
those crops.

Land Capability Classification

Land capability classification shows, in a general
way, the suitability of soils for most kinds of field crops
(14). Crops that require special management are
excluded. The soils are grouped according to their
limitations for field crops, the risk of damage if they are
used for crops, and the way they respond to
management. The criteria used in grouping the soils do
not include major and generally expensive landforming
that would change slope, depth, or other characteristics
of the soils, nor do they include possible but unfikely
major reclamation projects. Capability classification is
not a substitute for interpretations designed to show
suitability and limitations of groups of soils for woodiand
and for engineering purposes.

In the capability system, soils are generally grouped
at three levels: capability class, subclass, and unit. Only
class and subclass are used in this survey.

Capability classes. the broadest groups, are
designated by Roman numerals | through VII. The
numerals indicate progressively greater limitations and
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narrower choices for practical use. The classes are
defined as follows:

Class | soils have few limitations or hazards that
restrict their use.

Class Il soils have moderate limitations or hazards
that reduce the choice of plants or that require
moderate conservation practices.

Class Il soils have severe limitations or hazards that
reduce the choice of plants or that require special
conservation practices, or both.

Class IV soils have very severe limitations or hazards
that reduce the choice of plants or that 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.

Class VI soils have severe limitations or hazards that
make them generally unsuitable for cultivation.

Class VIl soils have very severe limitations or
hazards that make them unsuitable for cultivation.

Class VIl soils and miscellanecus areas have
limitations or hazards that nearly preclude their use for
commercial crop production.

Capability subclasses are soil groups within one
class. They are designated by adding a small letter, g,
w. s, or ¢, to the class numeral, for example, tie. The
letter e shows that the main hazard is the 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
very cold or very dry.

In class | there are no subclasses because the soils
of this class have few limitations. Class V contains only
the subclasses indicated by w, s, or ¢ because the soils
in class V are subject to little or no erosion. They have
other limitations that restrict their use to pasture,
woodland, wildlife habitat, or recreation.

The capability classification of each map unit is given
in the section “Detailed Soil Map Units” and in the
yields table.

Woodland Management and Productivity

George W. Alley, forester, Soil Conservation Service, helped
prepare this section.

Before settlement, Marathon County was entirely
covered by forest. The forested area now is about 37

percent of the land area. The rest of the county has
been cleared for agricultural or other uses. Most of the



Marathon County, Wisconsin

present forest is commercial. It is dominated by two
forest types. Maple-birch makes up 43 percent of the
total. and aspen-paper birch makes up 28 percent. The
oak-hickory type grows on 5 percent. while elm-ash-soft
maple. on the wetter soils. grows on about 4 percent.
Approximately 2 percent of the total is mostly pine in
areas of sandy soils. Fir. spruce, and cedar grow on
about 1 percent. Nonstocked forest land accounts for
the remaining commercial forest.

Ownership of woodland in Marathon County is
concentrated in the private sector. Approximately 45
percent is in farm woodlots. Other private individuals
and corporations own 35 percent. The forest industry
owns about 9 percent of the forest area. Marathon
County owns about 7 percent of the total, and state and
Indian tribal forests account for the balance (7).

The extensive forests of the county support a diverse
wood-using industry ranging from small sawmills to
large paper mills.

Most of the privately owned forest is in need of more
intensive management. Probably the greatest need is
for removal of defective trees and trees of inferior
species.

Table 7 can be used by woodland owners or forest
managers in planning the use of soils for wood crops.
Only those soils suitable for wood crops are listed. The
table lists the ordination symbol for each suitable soil.
Soils assigned the same ordination symbol require the
same general management and have about the same
potential productivity.

The first part of the ordination symbol, a number,
indicates the potential productivity of the soils for an
indicator tree species. The number indicates the
volume, in cubic meters per hectare per year, which the
indicator species can produce. The number 1 indicates
low potential productivity; 2 and 3, moderate; 4 and 5,
moderately high: 6 to 8, high; 9 to 11, very high; and 12
to 39. extremely high. The second part of the symbol, a
tetter, indicates the major kind of soil limitation. The
letter R indicates steep slopes; X, stoniness or
rockiness: W, excess water in or on the soil; T, toxic
substances in the soil: D, restricted rooting depth; C,
clay in the upper part of the soil; S, sandy texture; F, a
high content of rock fragments in the soil; and L, low
strength. The letter A indicates that limitations or
restrictions are insignificant. If a soil has more than one
limitation. the priority is as follows: R. X, W, T. D, C, S,
F.and L.

In table 7, slight. moderate. and severe indicate the
degree of the major soil limitations to be considered in
management,

Erosion hazard is the probability that damage will
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occur as a result of site preparation and cutting where
the soil is exposed along roads, skid trails, fire lanes,
and log-handling areas. Forests that have been burned
or overgrazed are also subject to erosion. Ratings of
the erosion hazard are based on the percent of the
slope. A rating of slight indicates that no particular
prevention measures are needed under ordinary
conditions. A rating of moderate indicates that erosion-
control measures are needed in certain silvicultural
activities. A rating of severe indicates that special
precautions are needed to control erosion in most
silvicultural activities.

Equipment limitation reflects the characteristics and
conditions of the soil that restrict use of the equipment
generally needed in woodland management or
harvesting. The chief characteristics and conditions
considered in the ratings are slope, stones on the
surface, rock outcrops, soil wetness, and texture of the
surface layer. A rating of slight indicates that under
normal conditions the kind of equipment or season of
use is not significantly restricted by soil factors. Soil
wetness can restrict equipment use, but the wet period
does not exceed 1 month. A rating of moderate
indicates that equipment use is moderately restricted
because of one or more soil factors. If the soil is wet,
the wetness restricts equipment use for a period of 1 to
3 months. A rating of severe indicates that equipment
use is severely restricted either as to the kind of
equipment that can be used or the season of use. If the
soil is wet, the wetness restricts equipment use for
more than 3 months.

Seedling mortality refers to the death of naturally
occurring or planted tree seedlings, as influenced by the
kinds of soil, soil wetness, or topographic conditions.
The factors used in rating the soils for seediing mortality
are texture of the surface layer, depth to a seasonal
high water table and the length of the period when the
water table is high, rock fragments in the surface layer,
effective rooting depth, and slope aspect. A rating of
slight indicates that seedling mortality is not likely to be
a problem under normal conditions. Expected mortality
is less than 25 percent. A rating of moderate indicates
that some problems from seedling mortality can be
expected. Extra precautions are advisable. Expected
mortality is 25 to 50 percent. A rating of severe
indicates that seedling mortality is a serious problem.
Extra precautions are important. Replanting may be
necessary. Expected mortality is more than 50 percent.

Windthrow hazard is the likelihood that trees will be
uprooted by the wind because the soil is not deep
enough for adequate root anchorage. The main
restrictions that affect rooting are a seasonal high water
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table and the depth to bedrock, a fragipan. or other
limiting layers. A rating of slight indicates that under
normal conditions no trees are blown down by the wind.
Strong winds may damage trees, but they do not uproot
them. A rating of moderate indicates that some trees
can be blown down during periods when the soil is wet
and winds are moderate or strong. A rating of severe
indicates that many trees can be blown down duting
these periods.

The potential productivity of merchantable or common
trees on a soil is expressed as a site index and as a
volume number. The site index is the average height, in
feet, that dominant and codominant trees of a given
species attain in a specified number of years. The site
index applies to fully stocked. even-aged, unmanaged
stands. Commonly grown trees are those that woodland
managers generally favor in intermediate or
improvement cuttings. They are selected on the basis of
growth rate. quality. value, and marketability.

The volume, a number, is the yield likely to be
produced by the most important trees. This number,
expressed as cubic feet per acre per year, indicates the
amount of fiber produced in a fully stocked, even-aged.
unmanaged stand.

The first species listed under common trees for a soil
is the indicator species for that soii. It is the dominant
species on the soil and the one that determines the
ordination class.

Trees to plant are those that are suitable for
commercial wood production.

Additional information about woodland management
and productivity can be obtained from the Wisconsin
Department of Natural Resources or the local office of
the Soil Conservation Service or the Cooperative
Extension Service.

Windbreaks and Environmental Plantings

Windbreaks protect livestock, buildings, and yards
from wind and snow. They also protect fruit trees and
gardens, and they furnish habitat for wildlife. Several
rows of low- and high-growing broadleaf and coniferous
trees and shrubs provide the most protection.

Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field. The interval depends on the erodibility
of the soil. Field windbreaks protect cropland and crops
from wind, help to keep snow on the fields, and provide
food and cover for wildlife.

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The
plants. mostly evergreen shrubs and trees, are closely
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spaced. To ensure plant survival, a healthy planting
stock of suitable species should be planted properly on
a well prepared site and maintained in good condition.

Table 8 shows the height that locally grown trees and
shrubs are expected to reach in 20 years on various
soils. The estimates in table 8 are based on
measurements and observation of established plantings
that have been given adequate care. They can be used
as a guide in planning windbreaks and screens.
Additional information on planning windbreaks and
screens and planting and caring for trees and shrubs
can be obtained from the Soil Conservation Service, the
Cooperative Extension Service, the Wisconsin
Department of Natural Resources, or from a commercial
nursery.

Recreation

Marathon County offers many year-round recreation
opportunities. Rib Mountain State Park, 23 county
parks, about 25,000 acres of county forest land, and
about 23,000 acres of state public hunting and fishing
land are available for public recreational use. These
areas are used for skiing, camping. hiking, fishing,
hunting, sightseeing, picnicking, swimming, and boating.
Water-related activities, such as fishing, boating, and
swimming, also are available on several lakes in the
southeastern part of the county and on rivers, such as
the Big Rib, Little Rib, Big Eau Pleine, Plover, and
Wisconsin Rivers.

Use of recreation facilities has increased greatly in
the past several years in Marathon County. Many soils
are suited to the development of recreation facilities.
Soils that are best suited are in associations 3, 5, and
8, which are described under the heading “General Soll
Map Units.” These associations are characterized by
hilly terrain, wooded slopes, exposed rock formations,
and lakes and streams that provide a variety of
recreation opportunities.

The soils of the survey area are rated in table 9
according to limitations that affect their suitability for
recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considered.
Not considered in the ratings, but important in
evaluating a site, are the location and accessibility of
the area, the size and shape of the area and its scenic
quality, vegetation, access to water, potential water
impoundment sites, and access to public sewerlines.
The capacity of the soil to absorb septic tank effluent
and the ability of the soil to support vegetation are also
important. Soils subject to flooding are limited for
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recreation use by the duration and intensity of flooding
and the season when flooding occurs. In planning
recreation facilities. onsite assessment of the height,
duration. intensity. and frequency of flooding is
essential.

[n table 9. the degree of soil limitation is expressed
as slight. moderate, or severe. Slight means that sail
properties are generally favorable and that limitations
are minor and easily overcome. Moderate means that
limitations can be overcome or alleviated by planning,
design. or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be
offset only by costly soil reclamation, special design,
intensive maintenance. limited use. or by a combination
of these measures.

The information in table 9 can be supplemented by
other information in this survey, for example,
interpretations for septic tank absorption fields in table
12 and interpretations for dwellings without basements
and for local roads and streets in table 11.

Camp areas require site preparation, such as shaping
and leveling the tent and parking areas, stabilizing
roads and intensively used areas, and installing sanitary
facilities and utility lines. Camp areas are subject to
heavy foot traffic and some vehicular traffic. The best
soils are gently sloping and are not wet or subject to
flooding during the period of use. The surface has few
or no stones or boulders. absorbs rainfall readily but
remains firm. and is not dusty when dry. Strong slopes
and stones or boulders can greatly increase the cost of
constructing campsites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for picnic areas are firm when wet,
are not dusty when dry. are not subject to flooding
during the period of use. and do not have slopes or
stones or boulders that increase the cost of shaping
sites or of building access roads and parking areas.

Playgrounds reqguire soils that can withstand intensive
foot traffic. The best scils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones and boulders, is firm after
rains. and is not dusty when dry. If grading is needed,
the depth of the soil over bedrock or a hardpan should
be considered.

Paths and trails for hiking and horseback riding
should require little or no cutting and filling. The best
soils are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once a year during the period of use. They have
moderate slopes and few or no stones or boulders on
the surface.
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Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be
required. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject
to prolonged flooding during the period of use. They
have moderate slopes and no stones or boulders on the
surface. The suitability of the soil for tees or greens is
not considered in rating the soils.

Wildlife Habitat

Thomas P. Thrall, biologist. Soil Conservation Service, helped
prepare this section.

Wildlife habitat is closely related to soils because
soils have a great influence on the kind of vegetation
that grows in an area as well as on land use. Generally
speaking, the more diverse the soils are the more
diverse the wildlife species. Marathon County has
diverse soils and land uses; therefore, there is a varied
wildlife community.

In the paragraphs that follow, the associations
described under the heading “General Soil Map Units”
are related to wildlife habitat and species. Although
there are no clear-cut boundaries for wildlife, these
associations can generally be described in terms of the
wildlife they produce.

Association 1.—This area consists mainly of large
tracts of northern hardwoods, particularly in the
northwestern part of the county. The balance of the
area is in farms and is characterized by smaller areas
of woodland. Representative wildlife species are white-
tailed deer, black bear, porcupine, squirrel, and bobcat.

Association 2.—This area is predominantly cropland
with tracts of northern red oak, sugar maple, and white
ash. Many of the woodlots are pastured. As a result,
their value as wildlife habitat is reduced. Wildlife
species are those typical of agricultural areas. They
include red fox, cotiontail rabbit, raccoon, skunk, and
woodchuck.

Association 3.—This area has diverse types of
habitat. There are some large blocks of northern
hardwoods and scattered areas of aspen. Many small
crop fields add edge effect and diversity to the habitat.
Many scattered areas of cedar bogs as well as some
open pothole areas are used by mallards and wood
ducks. This is a prime area for deer, ruffed grouse,
snowshoe hare, and gray squirrel.

Association 4.—This area includes some large tracts
of hardwoods as well as cropland. There is a fair
amount of aspen, which is important to deer and ruffed
grouse. Major wildlife species include the white-tailed
deer, ruffed grouse, gray squirrel, and fox squirrel.
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Association 5.—The habitat and wildiife in this area
are similar to those in association 2. Because of the
steepness of woodlots, pasturing is not so heavy in this
area. As a result, this area tends to provide better
wildlife habitat than does association 2. The southern
part of this area includes the Big Eau Pleine reservoir,
which is an important area for geese. ducks, and other
waterfowl. including the double-crested cormorant, baid
eagles, and ospreys. which are endangered species.

Association 6.—This area includes many tracts of
hardwoods. paper birch, and aspen. Some areas are
farmed. and many areas formerly were farmed but have
reverted to grassland. These idle grasslands provide
nesting cover for birds as well as hunting areas for bird
and mammal predators.

Association 7.—This area includes wooded flood
plains that commonly support silver maple, ash, willows,
red maple. and alder. The area provides habitat for
mink. muskrat. gray fox. deer, beaver, otter, and wood
ducks. Bald eagles, ospreys, and cormorants also use
the area. Some pine and scrub oak grow on sandy
uplands in this area. These uplands are important areas
for some nongame bird species.

Association 8. —The more steeply sloping areas of
this association support many hardwood forests. Much
of the more nearly level land is used for crops. This
area includes the Plover River, which is extensively
used for duck hunting. There are several trout streams
in this area. The riparian habitat along the streams
supports many furbearer species. Other species in this
association are similar to those in association 3.

Association 9.—This area includes many tracts of
pine and northern hardwoods. Much of the more nearly
level land is cropped. This area provides good habitat
for deer, ruffed grouse, woodcock, sandhill cranes,
snowshoe hare, and gray squirrel. It includes the Plover
River and numerous small lakes and ponds, which
provide habitat for waterfow! and many furbearers.

Association 10.—This is a very important wildlife
area. It includes many cedar bogs, which provide
valuable habitat for deer, snowshoe hare, and many
other wildlife species. The major deer yards in the
county are in this association. This association is an
important part of the Mead and McMillan Wildiife Areas,
which are two of the state’'s most important wildlife
areas. These wildlife areas provide habitat for
waterfowl, furbearers, deer, prairie chicken, sharp-tailed
grouse, double-crested cormorants, sandhill cranes, and
many other unique wildlife species.

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
the construction of water impoundments. The kind and
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abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat
can be created or improved by planting appropriate
vegetation, by maintaining the existing plant cover, or
by promoting the natural establishment of desirable
plants.

In table 10, the soils in the survey area are rated
according to their potential for providing habitat for
various kinds of wildlife. This information can be used in
planning parks, wildlife refuges, nature study areas, and
other developments for wildlife; in selecting soils that
are suitable for establishing, improving, or maintaining
specific elements of wildlife habitat; and in determining
the intensity of management needed for each element
of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good indicates that the element or
kind of habitat is easily established, improved, or
maintained. Few or no limitations affect management,
and satisfactory results can be expected. A rating of fair
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management is required for
satisfactory results. A rating of poor indicates that
limitations are severe for the designated element or
kind of habitat. Habitat can be created, improved, or
maintained in most places, but management is difficuit
and must be intensive. A rating of very poor indicates
that restrictions for the element or kind of habitat are
very severe and that unsatisfactory results can be
expected. Creating, improving, or maintaining habitat is
impractical or impossible.

The elements of wildlife habitat are described in the
following paragraphs.

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and
features that affect the growth of grain and seed crops
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, slope, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of grain
and seed crops are corn, wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, flood
hazard, and slope. Soil temperature and soil moisture
are also considerations. Examples of grasses and
legumes are timothy, bromegrass, clover, and alfalfa.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds. Soil



Marathon County, Wisconsin

properties and features that affect the growth of these
plants are depth of the root zone, texture of the surface
layer, available water capacity, wetness, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of wild
herbaceous plants are curly dock, goldenrod,
smartweed, and ragweed.

Hardwood trees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage.
Soil properties and features that affect the growth of
hardwood trees and shrubs are depth of the root zone,
available water capacity, and wetness. Examples of
these plants are oak, poplar, cherry, apple, hawthorn,
dogwood, hickory, blackberry, and blueberry. Examples
of fruit-producing shrubs that are suitable for planting on
soils rated good are dogwood, highbush cranberry, and
crabapple.

Coniferous plants furnish browse and seeds. Soil
properties and features that affect the growth of
coniferous trees, shrubs, and ground cover are depth of
the root zone, available water capacity, and wetness.
Examples of coniferous plants are pine, spruce, fir,
cedar, and juniper.

Wetland plants are annual and perennial wild
herbaceous plants that grow on moist or wet sites.
Submerged or floating aquatic plants are excluded. Soil
properties and features affecting wetland plants are
texture of the surface layer, wetness, reaction, slope,
and surface stoniness. Examples of wetland plants are
smartweed, wild millet, wildrice, cordgrass, rushes,
sedges, and reeds.

Shallow water areas have an average depth of less
than 5 feet. Some are naturally wet areas. Others are
created by dams, levees, or other water-control
structures. Soil properties and features affecting shallow
water areas are depth to bedrock, wetness, surface
stoniness, slope, and permeability. Examples of shallow
water areas are marshes, waterfowl-feeding areas, and
ponds.

The habitat for various kinds of wildlife is described
in the following paragraphs.

Habitat for openland wildlife consists of cropland,
pasture, meadows, and areas that are overgrown with
grasses, herbs, shrubs, and vines. These areas
produce grain and seed crops, grasses and legumes,
and wild herbaceous plants. The wildlife attracted to
these areas include red-tailed hawk, bobolink,
meadowlark, field sparrow, sandhill crane, cottontail,
and red fox.

Habitat for woodland wildlife consists of areas of
deciduous plants or coniferous plants or both and
associated grasses, legumes, and wild herbaceous
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plants. Wildlife attracted to these areas include ruffed
grouse, woodcock, thrushes, woodpeckers, squirrels,
gray fox, raccoon, deer, and bear.

Habitat for wetiand wildlife consists of open, marshy
or swampy shallow water areas. Some of the wildlife
attracted to such areas are ducks, geese, herons, shore
birds, muskrat, mink, and beaver.

Engineering

Michael J. Tiry, civil engineer, Soil Conservation Service, helped
prepare this section.

This section provides information for planning land
uses related to urban development and to water
management. Soils are rated for various uses, and the
most limiting features are identified. The ratings are
given in the following tables: Building site development,
Sanitary facilities, Construction materials, and Water
management. The ratings are based on observed
performance of the soils and on the estimated data and
test data in the “Soil Properties” section.

Information in this section is intended for land use
planning, for evaluating land use alternatives, and for
planning site investigations prior to design and
construction. The information, however, has limitations.
For example, estimates and other data generally apply
only to that part of the soil within a depth of 5 or 6 feet.
Because of the map scale, small areas of different soils
may be included within the mapped areas of a specific
soil.

The information is not site specific and does not
eliminate the need for onsite investigation of the soils or
for testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this
section. Local ordinances and regulations need to be
considered in planning, in site selection, and in design.

Soil properties, site features, and observed
performance were considered in determining the ratings
in this section. During the fieldwork for this soil survey,
determinations were made about grain-size distribution,
liquid limit, plasticity index, soil reaction, depth to
bedrock, hardness of bedrock within 5 or 6 feet of the
surface, soil wetness, depth to a seasonal high water
table, slope, likelihood of flooding, natural soil structure
aggregation, and soil density. Data were collected about
kinds of clay minerals, mineralogy of the sand and silt
fractions, and the kind of adsorbed cations. Estimates
were made for erodibility, permeability, corrosivity,
shrink-swell potential, available water capacity, and
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other behavioral characteristics affecting engineering
uses.

This information can be used to (1) evaluate the
potential of areas for residential, commercial, industrial,
and recreation uses; (2) make preliminary estimates of
construction conditions; (3) evaluate alternative routes
for roads, streets, highways, pipelines, and underground
cables. (4) evaluate alternative sites for sanitary
landfills. septic tank absorption fields, and sewage
fagoons: (5) plan detailed onsite investigations of soils
and geology: (6) locate potential sources of gravel,
sand, earthfill, and topsoil; (7) plan drainage systems,
irrigation systems, ponds, terraces, and other structures
for soil and water conservation; and (8) predict
performance of proposed small structures and
pavements by comparing the performance of existing
similar structures on the same or similar soils.

The information in the tables, along with the soil
maps, the soil descriptions, and other data provided in
this survey, can be used to make additional
interpretations.

Some of the terms used in this soil survey have a
special meaning in soil science and are defined in the
Glossary.

Building Site Development

Table 11 shows the degree and kind of soil
limitations that affect shallow excavations, dwellings
with and without basements, small commercial
buildings, local roads and streets, and lawns and
landscaping. The limitations are considered slight if soil
properties and site features are generally favorable for
the indicated use and limitations are minor and easily
overcome, moderate if soil properties or site features
are not favorable for the indicated use and special
planning, design, or maintenance is needed to
overcome or minimize the limitations; and severe if soil
properties or site features are so unfavorable or so
difficult to overcome that special design, significant
increases in construction costs, and possibly increased
maintenance are required. Special feasibility studies
may be required where the soil limitations are severe.

Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The
ratings are based on soil properties, site features, and
observed performance of the soils. The ease of digging,
filling. and compacting is affected by the depth to
bedrock or a very firm dense layer, stone content, soil
texture, and slope. The time of the year that
excavations can be made is affected by the depth to a

Soil Survey

seasonal high water table and the susceptibility of the
soil to flooding. The resistance of the excavation walls
or banks to sloughing or caving is affected by soil
texture and the depth to the water table.

Dwellings and small commercial buildings are
structures built on shallow foundations on undisturbed
soil. The load limit is the same as that for single-family
dwellings no higher than three stories. Ratings are
made for small commercial buildings without
basements, for dwellings with basements, and for
dwellings without basements. The ratings are based on
soil properties, site features, and observed performance
of the soils. A high water table, fiooding, shrink-swell
potential, and organic layers can cause the movement
of footings. A high water table, depth to bedrock, large
stones, slope, and flooding affect the ease of
excavation and construction. Landscaping and grading
that require cuts and fills of more than 5 or 6 feet are
not considered.

Local roads and streets have an all-weather surface
and carry automobile and light truck traffic all year.
They have a subgrade of cut or fill soil material, a base
of gravel, crushed rock, or stabilized soil material, and a
flexible or rigid surface. Cuts and fills are generally
limited to less than 6 feet. The ratings are based on soil
properties, site features, and observed performance of
the soils. Depth to bedrock, a high water table, flooding,
large stones, and slope affect the ease of excavating
and grading. Soil strength (as inferred from the
engineering classification of the soil), shrink-swell
potential, frost action potential, and depth to a high
water table affect the traffic-supporting capacity.

Lawns and landscaping require soils on which turf
and ornamental trees and shrubs can be established
and maintained. The ratings are based on soil
properties, site features, and observed performance of
the soils. Soil reaction, a high water table, depth to
bedrock, the available water capacity in the upper 40
inches, and the content of salts affect plant growth.
Flooding, wetness, slope, stoniness, and the amount of
sand, clay, or organic matter in the surface layer affect
trafficability after vegetation is established.

Sanitary Facilities

Table 12 shows the degree and kind of sail
limitations that affect septic tank absorption fields,
sewage lagoons, and sanitary landfills. The limitations
are considered slight if soil properties and site features
are generally favorable for the indicated use and
limitations are minor and easily overcome; moderate if
soil properties or site features are not favorable for the
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indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
costs. and possibly increased maintenance are
required.

Table 12 also shows the suitability of the soils for
use as daily cover for landfills. A rating of good
indicates that soil properties and site features are
favorable for the use and good performance and low
maintenance can be expected; fair indicates that soil
properties and site features are moderately favorable
for the use and one or more soil properties or site
features make the soil less desirable than the soils
rated good; and poor indicates that one or more soil
properties or site features are unfavorable for the use
and overcoming the unfavorable properties requires
special design, extra maintenance, or costly alteration.

Septic tank absorption fields are areas in which
effluent from a septic tank is distributed into the soil
through subsurface tiles or perforated pipe. Only that
part of the soil between depths of 24 and 72 inches is
evaluated. The ratings are based on soil properties, site
features. and observed performance of the soils.
Permeability, a high water table, depth to bedrock, and
flooding affect absorption of the effluent. Large stones
and bedrock interfere with installation.

Unsatisfactory performance of septic tank absorption
fields. including excessively slow absorption of effluent,
surfacing of effluent, and hillside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption field, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material
beneath the absorption field to filter the effluent
effectively. Many local ordinances require that this
material be of a certain thickness.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the
solid and liquid wastes. Lagoons should have a nearly
level floor surrounded by cut slopes or embankments of
compacted soil. Lagoons generally are designed to hold
the sewage within a depth of 2 to 5 feet. Nearly
impervious soil material for the lagoon floor and sides is
required to minimize seepage and contamination of
ground water.

Table 12 gives ratings for the natural soil that makes
up the lagoon floor. The surface layer and, generally, 1
or 2 feet of soil material below the surface layer are
excavated to provide material for the embankments.
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The ratings are based on soil properties, site features,
and observed performance of the soils. Considered in
the ratings are slope, permeability, a high water tabie,
depth to bedrock, flooding, large stones, and content of
organic matter.

Excessive seepage due to rapid permeability of the
soil or a water table that is high enough to raise the
level of sewage in the lagoon causes a lagoon to
function unsatisfactorily. Pollution results if seepage is
excessive or if floodwater overtops the lagoon. A high
content of organic matter is detrimental to proper
functioning of the lagoon because it inhibits aerobic
activity. Slope and bedrock can cause construction
problems, and large stones can hinder compaction of
the lagoon floor.

Sanitary landfills are areas where solid waste is
disposed of by burying it in soil. There are two types of
landfill—trench and area. In a trench landfill, the waste
is placed in a trench. It is spread, compacted, and
covered daily with a thin layer of soil excavated at the
site. In an area !andfill, the waste is placed in
successive layers on the surface of the soil. The waste
is spread, compacted, and covered daily with a thin
layer of soil from a source away from the site.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types invoive a risk of ground
water pollution. Ease of excavation and revegetation
needs to be considered.

The ratings in table 12 are based on soil properties,
site features, and observed performance of the soils.
Permeability, depth to bedrock, a high water table,
slope, and flooding affect both types of landfill. Texture,
stones and boulders, highly organic layers, soil reaction,
and content of salts affect trench type landfills. Unless
otherwise stated, the ratings apply only to that part of
the soil within a depth of about 6 feet. For deeper
trenches, a limitation rated slight or moderate may not
be valid. Onsite investigation is needed.

Daily cover for landfill is the soil material that is used
to cover compacted solid waste in an area type sanitary
landfill. The soil material is obtained offsite, transported
to the landfill, and spread over the waste.

Soil texture, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that are
free of large stones or excess gravel are the best cover
for a landfill. Clayey soils are sticky or cloddy and are
difficult to spread; sandy soils are subject to soil
blowing.

After soil material has been removed, the soil
material remaining in the borrow area must be thick
enough over bedrock or the water table to permit
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revegetation. The soil material used as final cover for a
landfill should be suitable for plants. The surface layer
generally has the best workability, more organic matter,
and the best potential for plants. Material from the
surface layer should be stockpited for use as the final
cover.

Construction Materials

Table 13 gives information about the soils as a
source of roadfill, sand, gravel, and topsoil. The soils
are rated good., fair, or poor as a source of roadfill and
topsoil. They are rated as a probable or improbable
source of sand and gravel. The ratings are based on
soil properties and site features that affect the removal
of the soil and its use as construction material. Normal
compaction, minor processing, and other standard
construction practices are assumed. Each soil is
evaluated to a depth of 5 or 6 feet.

Roadfill is soil material that is excavated in one place
and used in road embankments in another place. In this
table, the soils are rated as a source of roadfill for low
embankments, generally less than 6 feet high and less
exacting in design than higher embankments.

The ratings are for the soil material below the surface
layer to a depth of 5 or 6 feet. It is assumed that soil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitability within
their profile. The table showing engineering index
properties provides detailed information about each soil
layer. This information can help determine the suitability
of each layer for use as roadfill. The performance of soll
after it is stabilized with lime or cement is not
considered in the ratings.

The ratings are based on soil properties, site
features. and observed performance of the soils. The
thickness of suitable material is a major consideration.
The ease of excavation is affected by large stones, a
high water table, and slope. How well the soil performs
in place after it has been compacted and drained is
determined by its strength (as inferred from the
engineering classification of the soil) and shrink-swell
potential.

Soils rated good contain significant amounts of sand
or gravel or both. They have at least 5 feet of suitable
material. a low shrink-swell potential, few cobbles and
stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feet. Soils rated fair are more
than 35 percent silt- and clay-sized particles and have a
plasticity index of less than 10. They have a moderate
shrink-swell potential. slopes of 15 to 25 percent, or
many stones. Depth to the water table is 1 to 3 feet.
Soils rated poor have a plasticity index of more than 10,
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a high shrink-swell potential, many stones, or slopes of
more than 25 percent. They are wet, and the depth to
the water table is less than 1 foot. These soils may
have layers of suitable material, but the material is less
than 3 feet thick.

Sand and gravel are natural aggregates suitable for
commercial use with a minimum of processing. Sand
and gravel are used in many kinds of construction.
Specifications for each use vary widely. In table 13,
only the probability of finding material in suitable
quantity is evaluated. The suitability of the material for
specific purposes is not evaluated, nor are factors that
affect excavation of the material.

The properties used to evaluate the soil as a source
of sand or gravel are gradation of grain sizes (as
indicated by the engineering classification of the soil),
the thickness of suitable material, and the content of
rock fragments. Kinds of rock, acidity, and stratification
are given in the soil series descriptions. Gradation of
grain sizes is given in the table on engineering index
properties.

A soil rated as a probable source has a layer of
clean sand or gravel or a layer of sand or gravel that is
up to 12 percent silty fines. This material must be at
least 3 feet thick and less than 50 percent, by weight,
large stones. All other soils are rated as an improbable
source. Coarse fragments of soft bedrock, such as
shale and siitstone, are not considered to be sand and
gravel.

Topsoil is used to cover an area so that vegetation
can be established and maintained. The upper 40
inches of a soil is evaluated for use as topsoil. Also
evaluated is the reclamation potential of the borrow
area.

Plant growth is affected by toxic material and by such
properties as soil reaction, available water capacity, and
fertility. The ease of excavating, loading, and spreading
is affected by rock fragments, slope, a water table, soil
texture, and thickness of suitable material. Reclamation
of the borrow area is affected by slope, a water table,
rock fragments, bedrock, and toxic material.

Soils rated good have friable loamy material to a
depth of at least 40 inches. They are free of stones and
cobbles, have little or no gravel, and have slopes of
fess than 8 percent. They are low in content of soluble
salts, are naturally fertile or respond well to fertilizer,
and are not so wet that excavation is difficult.

Soils rated fair are sandy soils, loamy soils that have
a relatively high content of clay, soils that have only 20
to 40 inches of suitable material, soils that have an
appreciable amount of gravel, stones, or soluble salts,
or soils that have slopes of 8 to 15 percent. The soils
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are not so wet that excavation is difficult.

Soils rated poor are very sandy or clayey, have less
than 20 inches of suitable material, have a large
amount of gravel. stones, or soluble salts, have slopes
of more than 15 percent, or have a seasonal water
table at or near the surface.

The surface layer of most soils is generally preferred
for topsoil because of its organic matter content.
Organic matter greatly increases the absorption and
retention of moisture and nutrients for plant growth.

Water Management

Table 14 gives information on the soil properties and
site features that affect water management. The degree
and kind of soil limitations are given for pond reservoir
areas and for embankments, dikes, and levees. The
limitations are considered slight if soil properties and
site features are generally favorable for the indicated
use and limitations are minor and are easily overcome;
moderate if soil properties or site features are not
favorable for the indicated use and special planning,
design, or maintenance is needed to overcome or
minimize the limitations; and severe if soil properties or
site features are so unfavorable or so difficult to
overcome that special design, significant increase in
construction costs, and possibly increased maintenance
are required.

This table also gives for each soil the restrictive
features that affect drainage, irrigation, terraces and
diversions. and grassed waterways.

Pond reservoir areas hold water behind a dam or
embankment. Soils best suited to this use have low
seepage potential in the upper 60 inches. The seepage
potential is determined by the permeability of the soil
and the depth to fractured bedrock or other permeable
material. Excessive stope can affect the storage
capacity of the reservoir area.

Embankments, dikes, and levees are raised structures
of soil material, generally less than 20 feet high,
constructed to impound water or to protect land against
overflow. In this table, the soils are rated as a source of
material for embankment fill. The ratings apply to the
soil material below the surface layer to a depth of about
5 feet. It is assumed that soil layers will be uniformly
mixed and compacted during construction.

The ratings do not indicate the ability of the natural
soil to support an embankment. Soil properties to a
depth even greater than the height of the embankment
can affect performance and safety of the embankment.
Generally, deeper onsite investigation is needed to
determine these properties.

93

Soil material in embankments must be resistant to
seepage, piping, and erosion and have favorable
compaction characteristics. Unfavorable features
include less than 5 feet of suitable material and a high
content of stones or boulders, organic matter, or salts.
A high water table affects the amount of usable
material. It also affects trafficability.

Drainage is the removal of excess surface and
subsurface water from the soil. How easily and
effectively the soil is drained depends on the depth to
bedrock or to other layers that affect the rate of water
movement, permeability, depth to a high water table or
depth of standing water if the soil is subject to ponding,
slope, susceptibility to flooding, subsidence of organic
layers, and potential frost action. Excavating and
grading and the stability of ditchbanks are affected by
depth to bedrock, large stones, slope, and the hazard of
cutbanks caving. The productivity of the soil after
drainage is adversely affected by extreme acidity or by
toxic substances in the root zone, such as salts.
Availability of drainage outlets is not considered in the
ratings.

Irrigation is the controlled application of water to
supplement rainfall and support plant growth. The
design and management of an irrigation system are
affected by depth to the water table, the need for
drainage, flooding, available water capacity, intake rate,
permeability, erosion hazard, and slope. The
construction of a system is affected by large stones and
depth to bedrock. The performance of a system is
affected by the depth of the root zone, the amount of
salts, and soil reaction.

Terraces and diversions are embankments or a
combination of channels and ridges constructed across
a slope to reduce water erosion and conserve moisture
by intercepting runoff. Slope, wetness, large stones,
and depth to bedrock affect the construction of terraces
and diversions. A restricted rooting depth, a severe
hazard of soil blowing or water erosion, an excessively
coarse texture, and restricted permeability adversely
affect maintenance.

Grassed waterways are natural or constructed
channels, generally broad and shallow, that conduct
surface water to outlets at a nonerosive velocity. Large
stones, wetness, slope, and depth to bedrock affect the
construction of grassed waterways. A hazard of soil
blowing, low available water capacity, restricted rooting
depth, toxic substances such as salts, and restricted
permeability adversely affect the growth and
maintenance of the grass after construction.
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Data relating to soil properties are collected during
the course of the soil survey. The data and the
estimates of soil and water features, listed in tables, are
explained on the following pages.

Soil properties are determined by field examination of
the soils and by laboratory index testing of some
benchmark soils. Established standard procedures are
followed. During the survey, many shallow borings are
made and examined to identify and classify the soils
and to delineate them on the soil maps. Samples are
taken from some typical profiles and tested in the
laboratory to determine grain-size distribution, plasticity,
and compaction characteristics. These results are
reported in table 18.

Estimates of soil properties are based on field
examinations, on laboratory tests of samples from the
survey area, and on laboratory tests of samples of
similar soils in nearby areas. Tests verify field
observations, verify properties that cannot be estimated
accurately by field observation, and help characterize
key soils.

The estimates of soil properties shown in the tables
include the range of grain-size distribution and Atterberg
limits, the engineering classification, and the physical
and chemical properties of the major layers of each soil.
Pertinent soil and water features also are given.

Engineering Index Properties

Michael J. Tiry. civil engineer. Soil Conservation Service. helped
prepare this section.

Table 15 gives estimates of the engineering
classification and of the range of index properties for
the major layers of each soil in the survey area. Most
soils have layers of contrasting properties within the
upper 5 or 6 feet.

Depth to the upper and lower boundaries of each
layer is indicated. The range in depth and information
on other properties of each layer are given for each soil
series under "Soil Series and Their Morphology.”

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are

3 % % 5 % %

percent sand
-—

Figure 13.—Percentages of clay, silt, and sand in the basic USDA
soil textural classes.

defined according to percentages of sand, silt, and clay
in the fraction of the soil that is less than 2 millimeters
in diameter (fig. 13). “Loam,” for example, is soil that is
7 to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If the content of particles coarser than
sand is as much as about 15 percent, an appropriate
modifier is added, for example, “gravelly.” Textural
terms are defined in the Glossary.

Classification of the soils is determined according to
the Unified soil classification system (2) and the system
adopted by the American Association of State Highway
and Transportation Officials (7).

The Unified system classifies soils according to
properties that affect their use as construction material.
Soils are classified according to grain-size distribution
of the fraction less than 3 inches in diameter and
according to plasticity index, liquid limit, and organic
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matter content. Sandy and gravelly soils are identified
as GW. GP. GM. GC, SW, SP. SM, and SC; silty and
clayey soils as ML, CL, OL, MH, CH. and OH; and
highly organic soils as PT. Soils exhibiting engineering
properties of two groups can have a dual classification,
for example, CL-ML.

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral
soil that is less than 3 inches in diameter is classified in
one of seven groups from A-1 through A-7 on the basis

of grain-size distribution. liquid limit, and plasticity index.

Soils in group A-1 are coarse grained and low in
content of fines (silt and clay). At the other extreme,
soils in group A-7 are fine grained. Highly organic soils
are classified in group A-8 on the basis of visual
inspection.

If laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b, A-2-4,
A-2-5, A-2-8, A-2-7, A-7-5, or A-7-6. As an additional
refinement. the suitability of a soil as subgrade material
can be indicated by a group index number. Group index
numbers range from 0 for the best subgrade material to
20 or higher for the poorest. The AASHTO classification
for soils tested. with group index numbers in
parentheses. is given in table 18.

Rock fragments larger than 3 inches in diameter are
indicated as a percentage of the total soil on a dry-
weight basis. The percentages are estimates
determined mainly by converting volume percentage in
the field to weight percentage.

Percentage (of soil particles) passing designated
sieves is the percentage of the soil fraction less than 3
inches in diameter based on an ovendry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard
Series). have openings of 4.76, 2.00, 0.420, and 0.074
millimeters, respectively. Estimates are based on
laboratory tests of soils sampled in the survey area and
in nearby areas and on estimates made in the field.

Liquid limit and plasticity index (Atterberg limits)
indicate the plasticity characteristics of a soil. The
estimates are based on test data from the survey area
or from nearby areas and on field examination.

Physical and Chemical Properties

Table 16 shows estimates of some characteristics
and features that affect soil behavior. These estimates
are given for the major layers of each soit in the survey
area. The estimates are based on field observations
and on test data for these and similar soils.

Clay as a soil separate consists of mineral soil
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particles that are less than 0.002 millimeter in diameter.
In this table, the estimated clay content of each major
soil layer is given as a percentage, by weight, of the
soil material that is less than 2 millimeters in diameter.

The amount and kind of clay greatly affect the fertility
and physical condition of the soil. They determine the
ability of the soil to adsorb cations and to retain
moisture. They influence shrink-swell potential,
permeability, and plasticity, the ease of soil dispersion,
and ather sail properties. The amount and kind of clay
in a soil also affect tillage and earthmoving operations.

Moist bulk density is the weight of soil (ovendry) per
unit volume. Volume is measured when the soil is at
field moisture capacity, that is, the moisture content at
1/3 bar moisture tension. Weight is determined after
drying the soil at 105 degrees C. In this table, the
estimated moist bulk density of each major soil horizon
is expressed in grams per cubic centimeter of soil
material that is less than 2 millimeters in diameter. Bulk
density data are used to compute shrink-swell potential,
available water capacity, total pore space, and other
soil properties. The moist bulk density of a soil indicates
the pore space available for water and roots. A bulk
density of more than 1.6 can restrict water storage and
root penetration. Moist bulk density is influenced by
texture, kind of clay, content of organic matter, and sail
structure.

Permeability refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of
downward movement of water when the soil is
saturated. They are based on soil characteristics
observed in the field, particularly structure, porosity, and
texture. Permeability is considered in the design of soil
drainage systems, septic tank absorption fields, and
construction where the rate of water movement under
saturated conditions affects behavior.

Available water capacity refers to the quantity of
water that the soil is capable of storing for use by
plants. The capacity for water storage is given in inches
of water per inch of soil for each major soil layer. The
capacity varies, depending on soil properties that affect
the retention of water and the depth of the root zone.
The most important properties are the content of
organic matter, soil texture, bulk density, and soil
structure. Available water capacity is an important factor
in the choice of plants or crops to be grown and in the
design and management of irrigation systems. Available
water capacity is not an estimate of the quantity of
water actually available to plants at any given time.

Soil reaction is a measure of acidity or alkalinity and
is expressed as a range in pH values. The range in pH
of each major horizon is based on many field tests. For
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many soils. values have been verified by laboratory
analyses. Soil reaction is important in selecting crops
and other plants. in evaluating soil amendments for
fertility and stabilization, and in determining the risk of
corrosion.

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture. Volume
change occurs mainly because of the interaction of clay
minerals with water and varies with the amount and
type of clay minerals in the soil. The size of the load on
the soil and the magnitude of the change in soil
moisture content influence the amount of swelling of
soils in place. Laboratory measurements of swelling of
undisturbed clods were made for many soils. For
others, swelling was estimated on the basis of the kind
and amount of clay minerals in the soil and on
measurements of similar soils.

It the shrink-swell potential is rated moderate to very
high. shrinking and swelling can cause damage to
buildings. roads. and other structures. Special design is
often needed.

Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture
content is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2
millimeters in diameter. The classes are low, a change
of less than 3 percent; moderate. 3 to 6 percent; and
high. more than 6 percent. Very high. greater than 9
percent, is sometimes used.

Erosion factor K indicates the susceptibility of a soil
to sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, sand, and
organic matter (up to 4 percent) and on soil structure
and permeability. Values of K range from 0.05 to 0.609.
The higher the value, the more susceptible the soil is to
sheet and rill erosion by water.

Erosion factor T is an estimate of the maximum
average annual rate of soil erosion by wind or water
that can occur without affecting crop productivity over a
sustained period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to soil
blowing in cultivated areas. The groups indicate the
susceptibility to soil blowing. Soils are grouped
according to the following distinctions:

1. Sands. coarse sands, fine sands, and very fine
sands. These soils are generally not suitable for crops.
They are extremely erodible. and vegetation is difficult
to establish.
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2. Loamy sands, loamy fine sands, and loamy very
fine sands. These sails are very highly erodible. Crops
can be grown if intensive measures to control soil
blowing are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are
highly erodible. Crops can be grown if intensive
measures to control soil blowing are used.

4L. Calcareous, loamy soils that are less than 35
percent clay and more than 5 percent finely divided
calcium carbonate. These soils are erodible. Crops can
be grown if intensive measures to control soil blowing
are used.

4. Clays, silty clays, clay loams, and silty clay
loams that are more than 35 percent clay. These soils
are moderately erodible. Crops can be grown if
measures to control soil blowing are used.

5. Loamy soils that are less than 20 percent clay
and less than 5 percent finely divided calcium
carbonate and sandy clay loams and sandy clays that
are less than 5 percent finely divided calcium
carbonate. These soils are slightly erodible. Crops can
be grown if measures to control soil blowing are used.

6. Loamy soils that are 20 to 35 percent clay and
less than 5 percent finely divided calcium carbonate,
except silty clay loams. These soils are very slightly
erodible. Crops can easily be grown.

7. Silty clay loams that are less than 35 percent
clay and less than 5 percent finely divided calcium
carbonate. These soils are very slightly erodible. Crops
can easily be grown.

8. Stony or gravelly soils and other soils not subject
to soil blowing.

Organic matter is the plant and animal residue in the
soil at various stages of decomposition. In table 16, the
estimated content of organic matter is expressed as a
percentage, by weight, of the soil material that is less
than 2 millimeters in diameter.

The content of organic matter in a soil can be
maintained or increased by returning crop residue to the
soil. Organic matter affects the available water capacity,
infiltration rate, and tilth. It is a source of nitrogen and
other nutrients for crops.

Soil and Water Features

Table 17 gives estimates of various soil and water
features. The estimates are used in land use planning
that involves engineering considerations.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
assigned to one of four groups. They are grouped
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according to the infiltration of water when the soils are
thoroughly wet and receive precipitation from long-
duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low
runoff potential) when thoroughly wet. These consist
mainly of deep. well drained to excessively drained
sands or gravelly sands. These soils have a high rate of
water transmission.

Group B. Soils having a moderate infiltration rate
when thoroughly wet. These consist chiefly of
moderately deep or deep. moderately well drained or
well drained soils that have moderately fine texture to
moderately coarse texture. These soils have a
moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils having a
layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These
sqils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate
(high runoff potential) when thoroughly wet. These
consist chiefly of clays that have a high shrink-swell
potential, soils that have a permanent high water table,
soils that have a claypan or clay fayer at or near the
surface, and soils that are shallow over nearly
impervious material. These soils have a very slow rate
of water transmission.

If a soil is assigned to two hydrologic groups in table
17. the first letter is for drained areas and the second is
for undrained areas.

Flooding, the temporary inundation of an area, is
caused by overflowing streams or by runoff from
adjacent slopes. Water standing for short periods after
rainfall or snowmelt is not considered flooding, nor is
water in swamps and marshes.

Table 17 gives the frequency and duration of flooding
and the time of year when flooding is most likely.

Frequency. duration, and probable dates of
occurrence are estimated. Frequency is expressed as
none, rare, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but
passible under unusual weather conditions; occasional
that it occurs, on the average, once or less in 2 years;
and frequent that it occurs, on the average, more than
once in 2 years. Duration is expressed as very brief if
less than 2 days. brief if 2 to 7 days, and long if more
than 7 days. Probable dates are expressed in months.

The information is based on evidence in the soil
profile. namely thin strata of gravel, sand, silt, or clay
deposited by floodwater; irregular decrease in organic
matter content with increasing depth; and absence of
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distinctive horizons that form in soils that are not
subject to flooding.

Also considered are local information about the
extent and levels of flooding and the refation of each
soil on the landscape to historic floods. Information on
the extent of flooding based on soil data is less specific
than that provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.

High water table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
seasonal high water table applies to undrained soils.
The estimates are based mainly on the evidence of a
saturated zone, namely grayish colors or motties in the
soil. Indicated in table 17 are the depth to the seasonal
high water table; the kind of water table—that is,
perched or apparent; and the months of the year that
the water table commonly is high. A water table that is
seasonally high for less than 1 month is not indicated in
table 17.

An apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding soil. A
perched water table is water standing above an
unsaturated zone. In places an upper, or perched, water
table is separated from a lower one by a dry zone.

Only saturated zones within a depth of about 6 feet
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of
the soil. The first numeral in the range indicates how
high the water rises above the surface. The second
numeral indicates the depth below the surface.

Depth to bedrock is given if bedrock is within a depth
of 5 feet. The depth is based on many soil borings and
on observations during soil mapping. The rock is either
soft or hard. If the rock is soft or fractured, excavations
can be made with trenching machines, backhoes, or
small rippers. If the rock is hard or massive, blasting or
special equipment generally is needed for excavation.

Subsidence is the settlement of organic soils or of
saturated mineral soils of very low density. Subsidence
results from either desiccation and shrinkage or
oxidation of organic matetial, or both, following
drainage. Subsidence takes place gradually, usually
over a period of several years. Table 17 shows the
expected total subsidence, which usually is a result of
oxidation.

Not shown in the table is subsidence caused by an
imposed surface load or by the withdrawal of ground
water throughout an extensive area as a result of
lowering the water table.
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Potential frost action is the likelihood of upward or
lateral expansion of the soil caused by the formation of
segregated ice lenses (frost heave) and the subsequent
collapse of the soil and loss of strength on thawing.
Frost action occurs when moisture moves into the
freezing zone of the soil. Temperature, texture, density,
permeability. content of organic matter, and depth to the
water table are the most important factors considered in
evaluating the potential for frost action. It is assumed
that the soil is not insulated by vegetation or snow and
is not artificially drained. Silty and highly structured
clayey soils that have a high water table in winter are
the most susceptible to frost action. Well drained, very
gravelly. or very sandy soils are the least susceptible.
Frost heave and low soil strength during thawing cause
damage mainly to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissclves or
weakens uncoated steel or concrete. The rate of
corrosion of uncoated steel is related to such factors as
soil moisture. particle-size distribution, acidity, and
electrical conductivity of the soil. The rate of corrosion
of concrete is based mainly on the sulfate content,
texture. moisture content. and acidity of the soil. Special
site examination and design may be needed if the
combination of factors creates a severe corrosion
environment. The steel in instailations that intersect soil
boundaries cr soil layers is more susceptible to
corrosion than steel in installations that are entirely
within one kind of soil or within one soil layer.
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For uncoated steel, the risk of corrosion, expressed
as low, moderate, or high, is based on soil drainage
class, total acidity, electrical resistivity near field
capacity, and electrical conductivity of the saturation
extract.

For concrete, the risk of corrosion is also expressed
as low, moderate, or high. It is based on soil texture,
acidity, and amount of sulfates in the saturation extract.

Engineering Index Test Data

Table 18 shows laboratory test data for several
pedons sampled at carefully selected sites in the survey
area. The pedons are representative of the series
described in the section “Soil Series and Their
Morphology.” The soil samples were tested by the
Wisconsin Department of Transportation, Division of
Highways and Transportation Facilities.

The testing methods generally are those of the
American Association of State Highway and
Transportation Officials (AASHTO) or the American
Society for Testing and Materials (ASTM).

The tests and methods are AASHTO classification—
M 145 (AASHTO), D 3282 (ASTM); Unified
classification—D 2487 (ASTM); Mechanical analysis—T
88 (AASHTO), D 2217 (ASTM); Liquid limit—T 89
{AASHTOQ), D 423 (ASTM); Plasticity index—T 90
(AASHTO), D 424 (ASTM); and Moisture density,
Method A—T 99 (AASHTO), D 698 (ASTM).
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Classification of the Soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (15).
Beginning with the broadest, these categories are the
order. suborder, great group, subgroup, family, and
series. Classification is based on soil properties
observed in the field or inferred from those observations
or from laboratory measurements. Table 19 shows the
classification of the soils in the survey area. The
categories are defined in the following paragraphs.

ORDER. Ten soil orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in sol. An
example is Alfisol.

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence soil
genesis and are important to plant growth or properties
that reflect the most important variables within the
orders. The last syllable in the name of a suborder
indicates the order. An example is Boralf (Bor, meaning
cool, plus alf, from Alfisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes; and
base status. Each great group is identified by the name
of a suborder and by a prefix that indicates a property
of the soil. An example is Glossoboralfs (Gloss,
meaning tongued, plus boralf, the suborder of the
Alfisols that has a cool temperature regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are
transitions to other orders, suborders, or great groups.
Extragrades have some properties that are not
representative of the great group but do not indicate
transitions to any other known kind of soil. Each
subgroup is identified by one or more adjectives
preceding the name of the great group. The adjective
Typic identifies the subgroup that typifies the great

group. An example is Typic Glossoboralfs.

FAMILY. Families are established within a subgroup
on the basis of physical and chemical properties and
other characteristics that affect management. Generally,
the properties are those of horizons below plow depth
where there is much biological activity. Among the
properties and characteristics considered are particle-
size class, mineral content, temperature regime, depth
of the root zone, consistence, moisture equivalent,
slope, and permanent cracks. A family name consists of
the name of a subgroup preceded by terms that indicate
soil properties. An example is fine-loamy, mixed Typic
Glossoboralfs.

SERIES. The series consists of soils that have
similar horizons in their profile. The horizons are similar
in color, texture, structure, reaction, consistence,
mineral and chemical composition, and arrangement in
the profile. The texture of the surface layer or of the
substratum can differ within a series.

Soil Series and Their Morphology

In this section, each soil series recognized in the
survey area is described. The descriptions are arranged
in alphabetic order.

Characteristics of the soil and the material in which it
formed are identified for each series. A pedon, a small
three-dimensional area of soil, that is typical of the
series in the survey area is described. The detailed
description of each soil horizon follows standards in the
Soil Survey Manual (13). Many of the technical terms
used in the descriptions are defined in Soil Taxonomy
(15). Unless otherwise stated, colors in the descriptions
are for moist soil. Following the pedon description is the
range of important characteristics of the soils in the
series.

The map units of each soil series are described in
the section “Detailed Soil Map Units.”

Alban Series
The Alban series consists of deep, moderately well
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drained. moderately permeable soils on glacial lake
plains. delta kames. and stream terraces. These soils
formed in loamy lacustrine deposits over stratified
sandy and loamy deposits. Slope ranges from 1 1o 6
percent.

Typical pedon of Alban loam, 1 to 6 percent slopes,
1,750 feet east and 700 feet south of the northwest
corner of sec. 35, T.29 N., R. 10 E.

Ap—o0 to 7 inches; very dark grayish brown (10YR 3/2)
loam. light brownish gray (10YR 6/2) dry; moderate
fine granular structure; friable; many fine roots;
medium acid; abrupt smooth boundary.

E—7 to 11 inches; brown (10YR 5/3) loam, very paie
brown (10YR 7/3) dry; moderate thin platy structure;
friable: common fine roots; slightly acid; clear wavy
boundary.

E/B—11 to 22 inches; 70 percent brown (10YR 5/3)
loam (E), very pale brown (10YR 7/3) dry; weak thin
platy structure; friable; remnants of dark brown
(7.5YR 4/4) fine sandy loam (Bt); weak very fine
subangular blocky structure; friable; few fine roots;
slightly acid; gradual wavy boundary.

B/E—22 to 34 inches; 70 percent dark brown (7.5YR
4/4) fine sandy loam (Bt); moderate fine subangular
blocky structure; friable; few fine roots; tongues of
brown (10YR 5/3) sandy loam (E): few faint clay
films on faces of peds (Bt); slightly acid; clear wavy
boundary.

Bt—34 to 38 inches,; dark brown (7.5YR 4/4) fine sandy
foam; common fine distinct strong brown (7.5YR
5/8) mottles; weak fine subangular blocky structure;
very friable; few fine roots; common clay coatings
on sand grains; medium acid; clear wavy boundary.

C—38 to 60 inches; brown (7.5YR 5/4) fine sand;
common fine distinct strong brown (7.5YR 5/8)
motties; single grain; loose; strata of dark brown
(7.5YR 4/4) loamy fine sand 4 to 5 inches apart and
0.25 to 1 inch thick; massive; very friable; few fine
roots: slightly acid.

The thickness of the solum ranges from 27 to 45
inches. The Ap horizon has value of 3 or 4 and chroma
of 2 or 3. The A horizon, where it occurs, has value of 2
or 3 and chroma of 1 or 2. The E horizon has hue of
10YR or 7.5YR, value of 4 to 6, and chroma of 2 or 3. It
is sandy lcam, fine sandy loam, loam, or silt loam. The
Bt horizon has hue of 10YR, 7.5YR, or 5YR; value of 4
or 5: and chroma of 3 to 6. This horizon has mottles
with chroma of 6 to 8. It is sandy loam, fine sandy loam,
or loam. The C horizon is stratified with sand, fine sand,
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loamy sand, loamy fine sand, very fine sandy loam,
loam, silt loam, or silt.

Altdorf Series

The Altdorf Series consists of deep, poorly drained,
slowly permeable sails on ground moraines. These soils
formed in silty deposits underlain by clayey and loamy
glacial till or in residuum derived from metamorphic
rock, or in both. Slope ranges from 0 to 2 percent.

Typical pedon of Altdorf mucky siit loam, 0 to 2
percent slopes, 2,450 feet south and 2,400 feet east of
the northwest corner of sec. 21, T. 28 N., R. 9 E.

Oi—1 inch to 0; litter layer of dead roots, leaves, and
twigs.

A—0 to 3 inches; black (10YR 2/1) mucky silt loam,
very dark gray (10YR 3/1) dry; moderate very fine
subangular blocky structure; friable; common fine
roots; about 3 percent gravel; about 20 percent
organic matter; strongly acid; abrupt wavy
boundary.

Eg—3 to 8 inches; dark gray (10YR 4/1) silt loam, gray
(10YR 5/1) dry; few fine prominent strong brown
(7.5YR 5/6) mottles; weak medium platy structure
parting to moderate very fine subangular blocky;
friable; about 3 percent gravel; strongly acid; clear
wavy boundary.

B/Eg—8 to 12 inches; 60 percent dark grayish brown
{2.5Y 4/2) silty clay loam; common fine prominent
strong brown (7.5YR 5/6) mottles; moderate fine
subangular blocky structure; firm; tonques of dark
gray (10YR 4/1) silt loam (E); few fine roots; few
distinct very dark gray (10YR 3/1) clay films on
faces of Bt peds and in tubular pores; strongly acid;
clear wavy boundary.

2Bt1—12 to 16 inches; reddish brown (5YR 4/4) clay;
common medium distinct yellowish red (5YR 5/8)
mottles; moderate medium prismatic structure
parting to moderate fine subangular blocky; firm;
few fine roots; common distinct dark gray (10YR
4/1) clay films on faces of peds and in tubuiar
pores; medium acid; clear wavy boundary.

2Bt2-—16 to 28 inches; reddish brown (5YR 4/4) clay;
few medium distinct yeliowish red (5YR 5/8)
mottles; moderate medium prismatic structure
parting to moderate fine subangular blocky; firm;
few distinct reddish gray (5YR 5/2) clay films on
faces of peds; neutral; clear wavy boundary.

2Bt3—28 to 44 inches; reddish brown (5YR 5/4) and
dark red (2.5YR 3/6) clay; weak medium prismatic
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structure parting to weak medium subangular
blocky: firm: few distinct dark reddish brown (2.5YR
3/4) clay films on faces of peds; neutral; clear wavy
boundary.

2C—44 to 60 inches; yellow (2.5Y 7/8), dark reddish
brown (5YR 3/4), and dusky red (2.5YR 3/2) clay
loam; massive; firm; neutral.

The thickness of the solum ranges from 41 to 50
inches. The thickness of the silty deposits ranges from
7 to 15 inches. The content of gravel in the solum and
the substratum ranges from 0 to 5 percent.

The A horizon has value of 2 or 3 and chroma of 1 or
2. The Eg horizon has hue of 10YR or 2.5Y and value
of 4 to 6. The 2Bt horizon has hue of 5YR, 2.5YR, or
10R; value of 3 to 5; and chroma of 3 to 6. It is clay or
clay loam. The 2C horizon is dominantly clay loam or
clay. Some pedons have thin strata of loam, sandy
foam. or sandy clay loam in the 2C horizon.

Amery Series

The Amery series consists of deep, well drained,
moderately permeable soils on ground moraines. These
soils formed in silty and loamy deposits and in the
underlying loamy and sandy glacial till. Slope ranges
from 5 to 15 percent.

Typical pedon of Amery silt loam, 5 to 15 percent
slopes. 750 feet south and 250 feet east of the center
ofsec. 4, T.30N..R. 7 E.

A—O0 toc 4 inches; very dark brown (10YR 2/2) silt loam,
grayish brown (10YR 5/2) dry; moderate fine
granular structure: friable; many fine roots; about 4
percent gravel: slightly acid; abrupt wavy boundary.

Bs—4 to 8 inches: dark brown (7.5YR 4/4) silt loam;
weak fine subangular blocky structure; friable; many
fine roots; about 6 percent gravel, medium acid;
clear wavy boundary.

E/B—8 to 16 inches; 65 percent brown (10YR 5/3) loam
(E). very pale brown (10YR 7/3) dry; weak thin platy
structure; friable; dark brown (7.5YR 4/4) loam (Bt);
moderate very fine subangular blocky structure;
friable: few fine roots; about 6 percent gravel and 2
percent cobbles; medium acid; gradual wavy
boundary.

B/E—16 to 24 inches: 80 percent dark brown (7.5YR
4/4) fine sandy loam (Bt); moderate fine’subangular
blocky structure; friable; tongues of brown (10YR
5/3) fine sandy loam (E); few fine roots; few clay
coatings on sand grains of Bt peds; about 10
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percent gravel and 2 percent cobbles; strongly acid;
gradual wavy boundary.

Bt—24 to 34 inches; dark reddish brown (5YR 3/4)
sandy loam; moderate medium subangular blocky
structure; friable; few fine roots; common clay
coatings on sand grains; about 10 percent gravel
and 3 percent cobbles; strongly acid; gradual wavy
boundary.

C—34 to 60 inches; reddish brown (5YR 4/4) gravelly
sandy loam; massive; friable; about 15 percent
gravel and 5 percent cobbles; medium acid.

The thickness of the solum ranges from 30 to 50
inches. The thickness of the silty deposits ranges from
5 to 15 inches. The content of gravel ranges from 0 to
15 percent in the silty deposits and from 10 to 35
percent in the glacial till. The content of cobbles and
stones ranges from 0 to 3 percent in the silty deposits
and from 2 to 10 percent in the glacial till.

The A horizon has value of 2 or 3 and chroma of 1 or
2. The Ap horizon, where it occurs, has value and
chroma of 2 or 3. The Bt horizon has value and chroma
of 3 to 6. It is fine sandy loam, sandy loam, or gravelly
sandy foam. The C horizon is loamy sand, gravelly
loamy sand, sandy loam, or gravelly sandy loam.

Cable Series

The Cable series consists of deep, poorly drained
and very poorly drained soils on ground moraines.
These soils formed in silty deposits and in the
underlying loamy glacial till. Permeability is moderate or
moderately slow in the subsoil and moderately slow in
the substratum. Slope ranges from 0 to 3 percent.

Typical pedon of Cable silt loam, 0 to 3 percent
slopes, stony, 1,600 feet south and 500 feet west of the
northeast corner of sec. 8, T. 30 N.,, R. 9 E.

Oa—a0 to 3 inches; sapric material, very dark brown
(10YR 2/2) unrubbed, black (10YR 2/1) rubbed;
about 25 percent fiber, 8 percent rubbed; moderate
fine granular structure; nonsticky; many fine roots;
very strongly acid; clear wavy boundary.

A—3 to 6 inches; very dark brown (10YR 2/2) silt loam;
weak fine subangular blocky structure; friable; about
15 percent organic matter; about 10 percent gravel
and 4 percent cobbles; common fine roots; very
strongly acid; clear wavy boundary.

Eg—6 to 10 inches; dark gray (10YR 4/1) silt loam; few
medium distinct dark yellowish brown (10YR 4/4)
motties; moderate thick platy structure parting to
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moderate fine subangular blocky: friable; about 10
percent gravel and 4 percent cobbles; few fine
roots; very strongly acid; clear wavy boundary.

Bg1—10 to 20 inches; grayish brown (10YR 5/2) silt
loam; common medium distinct yellowish brown
(10YR 5/6) mottles; moderate medium subangular
blocky structure; friable; about 10 percent gravel,
few fine roots; medium acid; clear wavy boundary.

2Bg2—20 to 30 inches; grayish brown (10YR 5/2) loam;
many medium prominent strong brown (7.5YR 5/8)
mottles; moderate coarse subangular blocky
structure; friable; about 13 percent gravel; few fine
roots; strongly acid; clear wavy boundary.

2C—30 to 60 inches; reddish brown (5YR 4/4) gravelly
sandy loam; few medium distinct yellowish red (5YR
5/6) mottles; massive; friable; about 15 percent
gravel and 5 percent cobbles; slightly acid.

The thickness of the solum ranges from 27 to 40
inches. The thickness of the silty deposits ranges from
15 to 30 inches. The content of gravel ranges from 0 to
15 percent in the silty upper part of the solum and from
10 to 25 percent in the loamy lower part and in the
substratum. The content of cobbles and stones ranges
from 15 to 35 percent in the upper part of the solum
and from 0 to 15 percent in the lower part and in the
substratum.

The Oa horizon is 0 to 6 inches thick. The A horizon
or the Ap horizon. where it occurs, has value of 2 or 3
and chroma of 1 or 2. The Bg horizon has hue of 10YR,
2.5Y. or 5Y: value of 4 to 6; and chroma of 1 or 2. It is
silt loam. loam. or fine sandy loam. The 2Bg horizon
has colors similar to those of the Bg horizon. 1t is sandy
loam, gravelly sandy loam. loam, or gravelly loam. The
2C horizon is sandy loam. gravelly sandy loam, loamy
sand. or gravelly loamy sand.

Cathro Series

The Cathro series consists of deep, very poorly
drained soils in depressions and drainageways on
ground moraines. glacial lake plains, and outwash
plains. These soils formed in 16 to 51 inches of
herbaceous organic material and are underlain by
loamy and silty deposits. Permeability is moderately
slow to moderately rapid in the organic material and
moderately slow or moderate in the loamy and silty
deposits. Slope is 0 to 1 petcent.

Typical pedon of Cathro muck, 0 to 1 percent slopes,
1,875 feet north and 50 feet east of the southwest
corer of sec. 5, T.29 N., R. 3 E.
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Oe—0 to 5 inches; hemic material, dark reddish brown
(5YR 3/2) broken face, dark brown (7.5YR 3/2)
rubbed; about 50 percent fiber, 15 percent rubbed;
weak thick platy structure; nonsticky; herbaceous
fibers; common roots; medium acid (pH 5.6 in
water); clear wavy boundary.

Oal1—5 to 14 inches; sapric material, black (10YR 2/1)
broken face, black (5YR 2/1) rubbed; about 10
percent fiber, 2 percent rubbed; moderate coarse
subangular blocky structure; slightly sticky;
herbaceous fibers; few roots; medium acid (pH 5.6
in water); ctear wavy boundary.

0Oa2—14 to 21 inches; sapric material, dark reddish
brown (5YR 3/2) broken face and rubbed; about 10
percent fiber, 2 percent rubbed; moderate thick
platy structure; nonsticky; herbaceous fibers; few
roots; medium acid (pH 5.7 in water); clear wavy
boundary.

Oa3—21 to 28 inches; sapric material, black (5YR 2/1)
broken face and rubbed; about 10 percent fiber, 2
percent rubbed; moderate medium subangular
blocky structure; nonsticky; herbaceous fibers;
medium acid (pH 5.7 in water); abrupt wavy
boundary.

C1—28 to 33 inches; dark gray (10YR 4/1) silt loam:;
weak coarse subangular blocky structure; friable;
about 10 percent sapric material;, medium acid;
clear wavy boundary.

C2—33 to 60 inches; gray (5Y 5/1) loam; common
medium prominent yellowish brown (10YR 5/8) and
few medium prominent strong brown (7.5YR 5/8)
mottles; massive; firm; medium acid.

The thickness of the organic material ranges from 16
to 51 inches. The surface, subsurface, and bottom tiers
have hue of 10YR, 7.5YR, or 5YR or are neutral in hue.
They have chroma of 0 to 3. Some pedons have 5 to 15
percent, by volume, woody fragments mixed throughout
the organic material. The C horizon is silt loam, loam,
sandy loam, clay loam, or sandy clay loam.

Chetek Series

The Chetek series consists of deep, somewhat
excessively drained soils on glacial outwash plains and
stream terraces. These soils formed in loamy deposits
and in the underlying sand and gravel. Permeability is
moderately rapid in the upper part of the profile and
rapid or very rapid in the lower part. Slope ranges from
0 to 30 percent.

Typical pedon of Chetek sandy loam, 2 to 6 percent
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slopes. 500 feet north and 650 feet west of the
southeast corner of sec. 15, T. 28 N.. R. 8 E.

Ap—0 to 8 inches: very dark grayish brown (10YR 3/2)
sandy loam. pale brown (10YR 6/3) dry; moderate
fine granular structure; very friable; many fine roots;
slightly acid. abrupt smooth boundary.

E—8 to 13 inches: brown (10YR 4/3) sandy loam, very
pale brown (10YR 7/3) dry; weak medium platy
structure parting to moderate very fine subangular
blocky: friable: few fine roots; slightly acid; clear
wavy boundary.

Bt1—13 to 19 inches: dark brown (7.5YR 4/4) sandy
loam: moderate coarse subangular blocky structure;
friable: common clay coatings on sand grains; few
fine roots: about 12 percent gravel; slightly acid:
clear wavy boundary.

2Bt2—19 to 23 inches; brown (7.5YR 5/4) gravelly
loamy sand: weak coarse subangular blocky
structure. very friable: few clay bridges between

sand grains: few fine roots; about 22 percent gravel;

medium acid; clear wavy boundary.

2C—23 to 60 inches: yellowish brown (10YR 5/4)
gravelly coarse sand; single grain: loose; about 15
percent gravel and 4 percent cobbles; slightly acid.

The thickness of the solum ranges from 16 to 24
inches. The content of gravel in the upper part of the
solum ranges from 0 to 15 percent. The content of
gravel in the lower part of the subsoil and in the
substratum ranges from 15 to 35 percent. The content
of cobbles ranges from 0 to 10 percent throughout the
pedon.

The Ap horizon has hue of 10YR or 7.5YR, value of
3 or 4, and chroma of 2 or 3. The A horizon, where it
occurs, has hue of 10YR or 7.5YR, value of 2 or 3, and
chroma of 1 or 2. The Bt horizon has hue of 7.5YR or
SYR and value and chroma of 3 or 4. It is sandy loam
or loam. The 2Bt horizon has hue of 10YR or 7.5YR
and value and chroma of 4 or 5. It is gravelly loamy
sand or gravelly sandy loam. The 2C horizon is gravelly
coarse sand or sand and gravel. Stratification of these
materials is common.

Dancy Series

The Dancy series consists of deep, poorly drained
soils in drainageways and depressions on ground
moraines. These soils formed in sandy loam and loamy
sand deposits underlain by loamy glacial till or in loamy
residuum derived from igneous and metamorphic rock,

105

or in both. Permeability is moderately rapid in the upper
part of the profile and moderate in the lower part. Slope
ranges from O to 2 percent.

Typical pedon of Dancy sandy loam, 0 to 2 percent
slopes, 550 feet west and 100 feet south of the
northeast corner of sec. 31, T. 28 N.,, R. 9 E.

A—0 to 4 inches; black (10YR 2/1) sandy loam, gray
(10YR 5/1) dry; moderate fine subangular blocky
structure; very friable; few fine roots; about 3
percent gravel, medium acid; abrupt wavy
boundary.

E—4 to 10 inches; gray (10YR 5/1) loamy sand; few
fine distinct yellowish brown (10YR 5/6) mottles;
weak fine subangular blocky structure; very friable;
few fine roots; about 3 percent gravel; medium acid;
clear wavy boundary.

E/B-—10 to 21 inches; 80 percent gray (10YR 5/1)
loamy sand (E); many medium distinct yellowish
brown (10YR 5/6) mottles; weak fine subangular
blocky structure; very friable; isolated remnants of
brown (10YR 4/3) sandy loam (Bt); about 5 percent
gravel, medium acid; clear wavy boundary.

2Btg—21 to 30 inches; light brownish gray (2.5Y 6/2)
loam; many medium prominent yellowish brown
(10YR 5/6) mottles; moderate medium subangular
blocky structure; firm; common faint patchy grayish
brown (2.5Y 5/2) clay films on faces of peds; about
8 percent gravel, medium acid; clear wavy
boundary.

2BCg—30 to 41 inches; dark grayish brown (2.5Y 4/2)
loam; common medium prominent yellowish brown
{10YR 5/6) mottles; weak medium subangular
blocky structure; friable; about 12 percent gravel;
medium acid; gradual wavy boundary.

2Cg—41 to 60 inches; dark grayish brown (2.5Y 4/2),
dark yellowish brown (10YR 4/4), and strong brown
(7.5YR 5/6) sandy loam; massive; friable; about 12
percent gravel; slightly acid.

The thickness of the solum ranges from 35 to 48
inches. The thickness of the loamy sand and sandy
loam deposits ranges from 20 to 40 inches. The content
of gravel ranges from 0 to 10 percent in the upper part
and from 0 to 30 percent in the lower part and in the
substratum. The content of cobbles and stones ranges
from O to 10 percent in the solum and substratum.

The A horizon or the Ap horizon, where it occurs, has
value of 2 or 3 and chroma of 1 or 2. The 2Btg horizon
has hue of 10YR, 2.5Y, or 5Y; value of 4 to 6; and
chroma of 1 or 2. It is sandy loam, loam, sandy clay
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loam. clay loam. or the gravelly analogs of these
textures. The 2Cg horizon has textures similar to those
of the 2Btg horizon.

Dolph Series

The Dolph series consists of deep, somewhat poorly
drained. slowly permeable soils on ground moraines.
These soils formed in silty deposits underlain by clayey
and loamy glacial till or in residuum derived from
metamorphic rock. or in both. Slope ranges from 0 to 3
percent.

Typical pedon of Dolph silt loam. 0 to 3 percent
slopes. 1.350 feet west and 450 feet north of the center
of sec. 28. T. 28 N.. R. 9 E.

Oi—1 inch to 0. litter layer of leaves. twigs. and
grasses.

A—0 to 3 inches: black (10YR 2/1) silt loam, strong fine
and very fine granular structure: very friable;
common fine roots; strongly acid: abrupt smooth
boundary.

E-—3 to 6 inches:; brown (10YR 4/3) silt loam, light
brownish gray (10YR 6/2) dry; common fine faint
grayish brown (10YR 5/2) and common fine
prominent strong brown (7.5YR 5/8) mottles; weak
medium platy structure parting to moderate very fine
subangular blocky; very friable; common fine roots;
strongly acid: clear wavy boundary.

E/B—6 to 9 inches; 70 percent brown (10YR 4/3) silt
loam (E). light brownish gray (10YR 6/2) dry.
common fine faint grayish brown (10YR 5/2) and
common fine prominent strong brown (7.5YR 5/8)
mottles: weak medium platy structure parting to
moderate very fine subangular blocky; friable;
isolated remnants of dark brown (7.5YR 4/4) silt
loam (Bt): common fine roots; strongly acid; clear
wavy boundary.

B/E—9 to 15 inches; 80 percent reddish brown (5YR
4/3) silty clay loam (Bt); common fine distinct brown
(7.5YR 5/2) and common medium prominent strong
brown (7.5YR 5/8) mottles; strong fine angular
blocky structure; firm; tongues of brown (7.5YR 5/4)
silt loam (E). pink (7.5YR 7/4) dry: few fine roots;
common faint dark reddish gray (5YR 4/2)
continuous clay films on faces of Bt peds; strongly
acid; clear wavy boundary.

2Bt1—15 to 25 inches; dark red (2.5YR 3/6) clay;
common medium distinct red (2.5YR 4/8) mottles;
moderate fine subangular biocky structure; firm; few
fine roots; common distinct dusky red (2.5YR 3/2)
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continuous clay films in pores; strongly acid; clear
wavy boundary.

2Bt2—25 to 37 inches; dark reddish brown (2.5YR 3/4)
clay; common medium distinct red (2.5YR 4/8)
mottles; moderate fine subangular blocky structure;
firm; few fine roots; common distinct dusky red
{2.5YR 3/2) continuous clay films in pores; strongly
acid; clear wavy boundary.

2C—37 to 60 inches; dark reddish brown (2.5YR 3/4)
clay loam; few fine prominent red (2.5YR 4/8)
mottles; massive; firm; few fine roots; about 5
percent gravel, slightly acid.

The thickness of the solum ranges from 24 to 45
inches. The thickness of the silty deposits ranges from
9 to 16 inches.

The A horizon has value of 2 or 3 and chroma of 1 or
2. The Ap horizon, where it occurs, has value of 3 or 4
and chroma of 2. The 2Bt horizon has hue of 5YR or
2.5YR, value of 3 or 4, and chroma of 3 to 6. It is clay
loam or clay. The 2C horizon is sandy clay loam or clay
foam.

Dunnville Series

The Dunnville series consists of deep, moderately
well drained soils on low stream terraces along large
rivers. These soils formed in loamy and sandy alluvial
deposits. Permeability is moderate or moderately rapid
in the subsoil and rapid or very rapid in the substratum.
Slope ranges from 1 to 4 percent.

Typical pedon of Dunnville fine sandy loam, 1 to 4
percent siopes, 1,000 feet north of the center of sec. 2,
T.28N.,R. 7 E.

Ap—0 to 8 inches; dark brown (7.5YR 3/2) fine sandy
loam, brown (10YR 4/3) dry; moderate fine granular
structure; friable; comman fine roots; strongly acid;
abrupt smooth boundary.

Bw1—8 to 16 inches; dark reddish brown (5YR 3/3) fine
sandy loam, brown (7.5YR 5/4) dry; moderate fine
subangular blocky structure; friable; few fine roots;
medium acid; gradual wavy boundary.

Bw2—16 to 26 inches; dark reddish brown (5YR 3/4)
fine sandy loam; weak fine subangular blocky
structure; friable; few fine roots; medium acid; clear
wavy boundary.

BC—26 to 36 inches; reddish brown (5YR 4/4) loamy
fine sand; weak medium subangular blocky
structure; very friable; few fine roots; medium acid;
clear wavy boundary.
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2C1—36 to 44 inches; yellowish brown (10YR 5/4) fine
sand. common medium prominent strong brown
(7.5YR 5/8) mottles: single grain; loose; medium
acid: clear wavy boundary.

2C2—44 to 60 inches: brown (10YR 5/3) gravelly sand:;
single grain: loose: about 20 percent gravel: slightly
acid.

The thickness of the solum ranges from 20 to 40
inches. The content of gravel ranges from 0 to 5
percent in the solum and from 0 to 35 percent in the
substratum.

The Ap horizon or the A horizon, where it occurs, has
hue of 10YR or 7.5YR and value and chroma of 2 or 3.
The Bw horizon has hue of 7.5YR or 5YR, value of 3 or
4, and chroma of 3 to 6. It is loam, fine sandy loam, or
sandy loam. The 2C horizon is sand. fine sand, or
gravelly sand.

Fenwood Series

The Fenwood series consists of deep, well drained,
moderately permeable soils on uplands underlain by
bedrock. These soils formed in silty deposits underlain
by loamy glacial till or in loamy residuum derived from
the underlying bedrock, or in both. They are underlain
by igneous and metamorphic rock. Slope ranges from 2
to 30 percent.

Typical pedon of Fenwood silt loam, in an area of
Fenwood-Rozellville silt loams, 2 to 6 percent slopes:
125 feet west and 1,780 feet north of the southeast
corner of sec. 28, T.29 N., R. 6 E.

Ap—O0 to 8 inches: very dark grayish brown (10YR 3/2)
silt loam, light brownish gray (10YR 6/2) dry; weak
fine and very fine subangular blocky structure:
friable: many fine roots; about 3 percent angular
gravel; strongly acid; abrupt smooth boundary.

E—8 to 12 inches: grayish brown (10YR 5/2) and brown
(10YR 5/3) loam. very pale brown (10YR 7/3) dry;
weak medium platy structure parting to weak very
fine subangular blocky; friable; common fine fibrous
roots: about 3 percent angular gravel; strongly acid;
clear wavy boundary.

E/B—12 to 18 inches; 60 percent brown (10YR 5/3)
loam (E). very pale brown (10YR 7/3) dry: weak thin
platy structure: friable: remnants of dark yellowish
brown (10YR 4/4) loam (Bt); weak fine subangular
blocky structure: friable: common fine fibrous roots:
few faint clay films on faces of peds and in pores:
about 7 percent angular gravel; strongly acid; clear
wavy boundary.
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B/E—18 to 24 inches; 70 percent dark brown (7.5YR
4/4) loam (Bt); moderate medium subangular blocky
structure; firm; many faint clay films on faces of
peds and in tubular pores; tongues of brown (10YR
5/3) loam (E); weak thin platy structure; friable;
about 7 percent angular gravel; extremely acid;
clear wavy boundary.

Bt1—24 to 31 inches; dark brown (7.5YR 4/4) gravelly
loam; moderate medium angular and subangular
blocky structure; very firm; few fine fibrous roots;
many faint clay films on faces of peds and in tubular
pores; about 15 percent angular gravel; extremely
acid; clear wavy boundary.

Bt2—31 to 43 inches; dark brown (7.5YR 4/4) cobbly
loam; moderate medium angular blocky structure;
very firm; common continuous faint clay films on
faces of most peds and in tubular pores; about 20
percent angular gravel and 15 percent angular
cobbles; extremely acid; gradual irregular boundary.

R—43 inches: shattered igneous and metamorphic rock
with dark brown (7.5YR 4/4) loam in joints that
diminish with depth.

The thickness of the solum ranges from 36 to 48
inches. The thickness of the silty deposits ranges from
7 to 15 inches. The depth to bedrock ranges from 40 to
60 inches. The content of gravel ranges from 0 to 10
percent in the surface horizon, from 5 to 15 percent in
the upper part of the subsoil, and from 15 to 35 percent
in the lower part of the subsoil. The content of cobbles
ranges from 0 to 15 percent in the upper part of the
solum and from 5 to 35 percent in the lower part and in
the substratum. The content of cobbles and stones in
the surface horizon of the stony phases is 15 to 35
percent.

The Ap horizon or the A horizon, where it occurs, has
value and chroma of 2 or 3. The Bt1 horizon has hue of
7.5YR or 10YR and value and chroma of 4 or 5. It is
loam, sandy clay loam, or clay loam. The Bt2 horizon
has colors similar to those of the Bt1 horizon. It is
gravelly, cobbly, or very cobbly loam; gravelly or cobbly
sandy clay loam; or gravelly or cobbly clay loam. The
BC and C horizons, where they occur, are cobbly or
very cobbly sandy loam or cobbly or very cobbly loam.

Fordum Series

The Fordum series consists of deep, poorly drained
and very poorly drained soils on flood plains. These
soils formed in alluvial deposits. Permeability is
moderate or moderately rapid in the upper part of the
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profile and rapid or very rapid in the lower part. Slope is
0 to 1 percent.

Typical pedon of Fordum silt loam, 0 to 1 percent
slopes. 125 feet west and 500 feet south of the center
of sec. 33. T.29 N.. R. 7 E.

A—0 to 6 inches: very dark brown (10YR 2/2) silt loam,
grayish brown (10YR 5/2) dry: moderate fine
subangular blocky structure; friable; many fine and
medium roots; neutral: abrupt wavy boundary.

Cg1—6 to 18 inches; dark gray (5Y 4/1) siit loam;
common medium prominent yellowish brown (10YR
5/6) mottles; weak coarse subangular biocky
structure; friable; few fine roots; many thin strata of
fine sandy loam; medium acid, clear wavy
boundary.

Cg2—18 to 30 inches; dark gray (10YR 4/1) fine sandy
{oam; common fine prominent strong brown (7.5YR
5/6) mottles; massive; friable; many thin strata of silt
loam and fine sand: medium acid; clear wavy
boundary.

Cg3-—30 to 60 inches; gray (10YR 5/1) sand; single
grain; loose: few thin strata of silt loam; slightly
acid.

The thickness of the solum ranges from 6 o 9
inches. The depth to sand or sand mixed with gravel
ranges from 24 to 40 inches. The content of gravel
ranges from 0 to 20 percent throughout the profile.

The A horizon has hue of 5Y, 2.5Y, 10YR, or 7.5YR
or is neutral in hue. It has value of 2 or 3 and chroma of
0 to 3. The Oa horizon, where it occurs, is as much as
6 inches thick. The Cg1 and Cg2 horizons are
commonly stratified silt loam, loam, sandy loam, or fine
sandy foam. but in some pedons they have thin strata
of very fine sand. fine sand, or the mucky analogs of
these textures. The Cg3 horizon is sand, fine sand,
loamy sand. loamy fine sand, or the gravelly analogs of
these textures.

Freeon Series

The Freeon series consists of deep, moderately well
drained soils on ground moraines. These soils formed in
silty deposits and in the underlying loamy glacial till.
Permeability is moderate in the silty upper part of the
subsoil and very slow in the substratum. Slope ranges
from 6 to 12 percent.

Typical pedon of Freeon silt loam, 6 to 12 percent
slopes, 2,650 feet south and 400 feet west of the
northeast corner of sec. 6, T. 29 N., R. 4 E.

Ap—0 to 9 inches: dark brown (10YR 3/3) silt loam,
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light brownish gray (10YR 6/2) dry; moderate very
fine subangular blocky structure; friable; common
fine roots: about 6 percent gravel; strongly acid;
abrupt smooth boundary.

E/B—9 to 16 inches; 70 percent brown (10YR 5/3) silt
loam (E), very pale brown (10YR 7/3) dry; remnants
of dark yellowish brown (10YR 4/4) silt loam (B);
weak medium platy structure parting to moderate
very fine subangular blocky; friable; few fine roots;
about 8 percent gravel; strongly acid; gradual wavy
boundary.

B/E—16 to 21 inches; 70 percent dark yellowish brown
(10YR 4/4) silt loam (B); common medium distinct
strong brown (7.5YR 5/6) mottles; moderate fine
subangular blocky structure; friable; few faint dark
brown (7.5YR 4/4) clay films on horizontal faces of
peds; tongues of brown (10YR 5/3) silt loam (E),
very pale brown (10YR 7/3) dry; about 5 percent
gravel; very strongly acid; clear wavy boundary.

2Bt1—21 to 28 inches; reddish brown (5YR 4/4) loam;
common medium distinct yellowish red (5YR 5/6)
mottles; moderate medium subangular blocky
structure, firm; common distinct strong brown
{7.5YR 4/6) clay films on all faces of peds; few fine
distinct brown (7.5YR 5/2) mottles in root channels;
fingers of brown (10YR 5/3) E horizon material
extend into the upper part of the horizon; about 14
percent gravel; very strongly acid; clear wavy
boundary.

2Bt2—28 to 31 inches; reddish brown (5YR 4/4)
gravelly loam; few fine distinct yellowish red (5YR
5/6) mottles; weak fine prismatic structure parting to
moderate medium subangular blocky; firm: common
faint dark reddish brown (5YR 3/4) clay films on
vertical faces of peds; about 16 percent gravel; very
strongly acid; clear wavy boundary.

2Bt3—31 to 35 inches; reddish brown (5YR 4/4)
gravelly sandy loam; few fine distinct yellowish red
(5YR 5/6) mottles; weak medium subangular blocky
structure; firm; a few clay coatings on sand grains;
about 30 percent gravel and 3 percent cobbles;
strongly acid; gradual wavy boundary.

2Cd—35 to 60 inches; yellowish red (5YR 4/6) gravelly
sandy foam; massive; firm; about 25 percent gravel
and 3 percent cobbles; strongly acid.

The thickness of the solum ranges from 30 to 45
inches. The thickness of the silty deposits ranges from
15 to 30 inches. The content of gravel ranges from 0 to
5 percent in the silty upper part of the solum and from 5
to 20 percent in the loamy lower part and in the
substratum. The content of cobbles ranges from 0 to 10
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percent in the lower part of the solum and in the
substratum.

The Ap horizon has value and chroma of 2 or 3. The
A horizon, where it occurs, has value of 2 or 3 and
chroma of 1 or 2. The 2Bt horizon has hue of 7.5YR,
5YR. or 2.5YR and value and chroma of 3 or 4. This
horizon has mottles with chroma of 6 to 8. It is loam,
gravelly loam, sandy loam, or gravelly sandy loam. The
2Cd horizon is typically sandy loam or gravelly sandy
loam, but some pedons have pockets of loamy sand,
fine sandy loam, loam, clay loam, or the gravelly
analogs of these textures.

Graycalm Series

The Graycalm series consists of deep, somewhat
excessively drained and moderately well drained,
rapidly permeable soils on recessional moraines, glacial
lake plains, and outwash plains. These soils formed in
sandy deposits. Slope ranges from 0 to 6 percent.

Typical pedon of Graycalm loamy sand, 2 to 6
percent slopes, 1,950 feet east and 25 feet north of the
southwest corner of sec. 26, T. 27 N., R. 9 E.

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2)
loamy sand. light brownish gray (10YR 6/2) dry.
weak fine granular structure; very friable; common
fine roots: neutral; abrupt smooth boundary.

Bw1—9 to 18 inches; dark brown (7.5YR 4/4) loamy
sand: weak very fine subangular biocky structure;
very friable: few fine roots; mildly alkaline; clear
wavy boundary.

Bw2—18 to 26 inches; strong brown (7.5YR 5/8) loamy
sand: weak very fine subangular blocky structure;
very friable: few fine roots; medium acid: clear wavy
boundary.

E&Bt—26 to 52 inches; yellowish brown (10YR 5/4)
loamy sand (E); single grain; loose; lamellae of
brown (7.5YR 4/4) fine sandy loam (Bt): weak fine
subangular blocky structure; friabte; few fine roots;
wavy and discontinuous lamellae spaced 2 to 3
inches apart and s to "2 inch thick; medium acid;
abrupt wavy boundary.

C—52 to 60 inches: brownish yellow (10YR 6/6) sand:;
single grain: loose; few fine roots; medium acid.

The thickness of the solum ranges from 40 to 54
inches. The content of gravel ranges from 0 to 15
percent in the solum and the substratum.

The Ap horizon has hue of 10YR or 7.5YR, value of
3 or 4. and chroma of 2 or 3. The A horizon, where it
occurs, has hue of 10YR or 7.5YR, value of 2 or 3, and
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chroma of 1 or 2. The Bw horizon has hue of 10YR or
7.5YR. It is loamy sand or sand. The E part of E&Bt
horizon has hue of 10YR or 7.5YR, value of 5 or 6, and
chroma of 3 or 4. It is sand, loamy sand, fine sand, or
loamy fine sand. The Bt part has hue of 10YR or
7.5YR, value of 4 or 5, and chroma of 4 to 6. It is loamy
sand, sandy loam, or fine sandy loam. In some pedons
it has mottles with high chroma below a depth of 30
inches.

Greenwood Series

The Greenwood series consists of deep, very poorly
drained, moderately or moderately rapidly permeable
soils in depressions on ground moraines, outwash
plains, and glacial lake plains. These soils formed in
herbaceous organic material more than 51 inches thick.
Slope is 0 to 1 percent.

Typical pedon of Greenwood peat, 0 to 1 percent
slopes, 1,000 feet east and 300 feet north of the center
of sec. 13, T. 28 N., R. 10 E.

0i—0 to 4 inches; fibric material, very dark grayish
brown (2.5Y 3/2) broken face, dark brown (7.5YR
3/2) rubbed; about 95 percent fiber, 75 percent
rubbed; moderate thin platy structure; nonsticky;
common roots; primarily sphagnum moss; very
strongly acid (pH 4.4 in water); clear wavy
boundary.

Oet—4 to 13 inches; hemic material, very dark brown
(10YR 2/2) broken face and rubbed; about 50
percent fiber, 20 percent rubbed; moderate very thin
platy structure; slightly sticky; common roots;
primarily herbaceous fibers; very strongly acid (pH
4.4 in water); gradual wavy boundary.

0e2—13 to 20 inches; hemic material, dark reddish
brown (5YR 2/2) broken face and rubbed; about 50
percent fiber, 20 percent rubbed; moderate medium
platy structure; slightly sticky; few roots; primarily
herbaceous fibers; very strongly acid (pH 4.4 in
water); gradual wavy boundary.

0e3—20 to 29 inches; hemic material, dark reddish
brown (5YR 2/2) broken face and rubbed; about 75
percent fiber, 35 percent rubbed; moderate very thin
platy structure; slightly sticky; few roots; primarily
woody fibers; about 12 percent woody fragments 1
inch in diameter and 1 to 6 inches in length; very
strongly acid (pH 4.4 in water); clear wavy
boundary.

Oed4—29 to 60 inches; hemic material, very dark brown
(10YR 2/2) broken face and rubbed; about 50
percent fiber, 20 percent rubbed; massive; slightly
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sticky; primarily herbaceous fibers; extremely acid
(pH 4.4 in water).

The thickness of the organic material exceeds 51
inches. The subsurface and bottom tiers have hue of
10YR. 7.5YR. or 5YR; value of 2 to 5; and chroma of 2
to 4. Some pedons have 5 to 15 percent, by volume,
woody fragments mixed throughout the organic
material.

Guenther Series

The Guenther series consists of deep, moderately
well drained soils on uplands. These soils formed in
sandy deposits underlain by loamy glacial till or in
residuum derived from igneous and metamorphic rock,
or in both. Permeability is rapid in the upper part of the
subsoil and moderate in the lower part and in the
substratum. Slope ranges from 2 to 6 percent.

These soils have a thicker transition layer between
the sandy upper deposits and the gravelly loam tower
deposits than is defined as the range for the Guenther
series. This difference, however, does not affect the
usefulness or behavior of the soils.

Typical pedon of Guenther loamy sand, 2 to 6
percent slopes. 1.250 feet east and 300 feet south of
the center of sec. 10. T. 28 N., R. 8 E.

Ap—0 to 9 inches: dark brown (10YR 3/3) loamy sand,
brown (10YR 5/3) dry; weak fine subangular blocky
structure; very friable: common fine roots; about 5
percent gravel, very strongly acid; abrupt smooth
boundary.

Bs1—8 to 19 inches: dark brown (7.5YR 4/4) loamy
sand; weak medium subangular blocky structure;
very friable; few fine roots; about 5 percent gravel;
strongly acid: gradual wavy boundary.

Bs2—19 to 26 inches; brown (7.5YR 5/4) loamy sand;
weak medium subangular blocky structure; very
friable: few fine roots; about 4 percent gravel;
strongly acid; clear wavy boundary.

B/E—26 to 31 inches; 80 percent dark yellowish brown
(10YR 4/4) loamy sand (Bt); common medium
prominent yellowish red (5YR 4/8) mottles in the
lower part; moderate coarse subangular blocky
structure; friable; few fine roots; few clay bridges
between sand grains in the Bt part; tongues of
brown (10YR 5/3) loamy sand (E); about 4 percent
gravel, strongly acid; clear wavy boundary.

2Bt—31 to 37 inches; dark brown (7.5YR 4/4) fine
sandy loam; common coarse prominent yellowish
red (5YR 4/8) mottles; moderate medium and
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coarse subangular blocky structure; friable; few fine
roots; common faint discontinuous clay films and
uncoated sand grains on vertical faces of peds;
about 10 percent gravel and 4 percent cobbles;
strongly acid; clear wavy boundary.

2C—37 to 60 inches; dark brown (7.5YR 4/4) and
brown (10YR 5/3) gravelly loam; common medium
prominent yellowish red (5YR 4/8) mottles in the
upper 15 inches; massive; friable; about 15 percent
gravel and 10 percent cobbles; medium acid.

The thickness of the solum ranges from 30 to 45
inches. The thickness of the sandy deposits ranges
from 20 to 40 inches. The content of gravel ranges from
0 to 5 percent in the upper part of the solum, from 0 to
10 percent in the lower part of the solum, and from 0 to
30 percent in the substratum. The content of cobbles in
the loamy lower part of the subsoil and in the
substratum ranges from 0 to 10 percent.

The Ap horizon or the A horizon, where it occurs, has
value and chroma of 2 or 3. The Bs horizon has hue of
7.5YR or 5YR, value of 3 to 5, and chroma of 3 or 4. It
is sand or loamy sand. The 2Bt horizon has hue of
10YR or 7.5YR and value and chroma of 4 or 5. This
horizon has mottles with chroma of 6 to 8. it is sandy
loam, fine sandy loam, or loam. The 2C horizon is
sandy loam, gravelly sandy loam, loam, or gravelly
loam.

Hatley Series

The Hatley series consists of deep, somewhat poorly
drained soils on terminal, recessional, and ground
moraines. These soils formed in silty and loamy
deposits and in the underlying loamy or sandy glacial
till. Permeability is moderate in the subsoil and
moderate or moderately rapid in the substratum. Slope
ranges from 1 to 6 percent.

Typical pedon of Hatley cobbly silt loam, 1 to 6
percent slopes, bouldery, 750 feet north and 1,800 feet
east of the southwest corner of sec. 25, T. 28 N., R. 10
E.

A—a0 to 5 inches; very dark grayish brown (10YR 3/2)
cobbly silt loam, light brownish gray (10YR 6/2) dry;
common fine prominent yellowish brown (10YR 5/8)
mottles in root channels; weak very fine subangular
blocky structure; very friable; about 15 percent
cobbles and 2 percent gravel, common fine roots;
very strongly acid; abrupt wavy boundary.

Bs—?5 to 8 inches; dark brown (10YR 4/3) cobbly silt
loam; common fine prominent yellowish brown
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(10YR 5/8) mottles in root channels; weak fine
subangular blocky structure; very friable; about 15
percent cobbles and 4 percent gravel; few fine
roots; common very dark gray (10YR 3/1)
earthworm casts; strongly acid; clear wavy
boundary.

E/B—8 to 14 inches; 80 percent brown (10YR 5/3)
cobbly silt loam (E), light gray (10YR 7/2) dry; few
fine prominent yellowish brown (10YR 5/8) and few
fine faint light brownish gray (10YR 6/2) mottles;
weak medium platy structure; very friable; remnants
of dark brown (7.5YR 4/4) loam (Bt); weak very fine
subangular blocky structure; very friable; about 15
percent cobbles and 5 percent gravel; few fine
roots; common fine very dark gray (10YR 3/1)
earthworm casts; strongly acid; gradual irregular
boundary.

B/E—14 to 20 inches; 75 percent dark brown (7.5YR
4/4) loam (Bt); common fine distinct light brownish
gray (10YR 6/2) and few fine prominent yellowish
brown (10YR 5/8) mottles; weak fine subangular
blocky structure; friable; tongues of brown (10YR
5/3) silt loam (E), light gray (10YR 7/2) dry; weak
thin platy structure; friable; few faint dark brown
(7.5YR 3/4) patchy clay films of faces of Bt peds;
about 5 percent cobbles and 5 percent gravel; few
fine roots; very strongly acid; gradual wavy
boundary.

Bt—20 to 32 inches; dark brown (7.5YR 4/4) loam;
common medium prominent strong brown (7.5YR
5/8) and common medium distinct pinkish gray
(7.5YR 6/2) mottles; moderate very fine subangular
blocky structure; friable; common distinct strong
brown (7.5YR 4/6) discontinuous clay films on faces
of peds; about 5 percent cobbles and 5 percent
gravel; few fine roots; very strongly acid; gradual
wavy boundary.

BC—32 to 44 inches; dark brown (7.5YR 4/4) sandy
loam; common fine prominent strong brown (7.5YR
5/8) and few fine distinct pinkish gray (7.5YR 6/2)
mottles; weak very fine subangular blocky structure;
very friable; about 5 percent cobbles and 8 percent
gravel; very strongly acid; gradual wavy boundary.

C—44 to 60 inches; brown (7.5YR 5/4) loamy sand; few
fine prominent strong brown (7.5YR 5/8) mottles:
massive; very friable; about 5 percent cobbles and
stones and 8 percent gravel; strongly acid.

The thickness of the solum ranges from 40 to 60
inches. The thickness of the silty deposits ranges from
0 to 15 inches. The content of gravel ranges from 0 to
20 percent throughout the solum and from 5 to 25
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percent in the substratum. The content of cobbles
ranges from 0 to 15 percent throughout the solum and
substratum. The content of cobbles, stones, and
boulders in the surface horizon of the bouldery phase is
15 to 35 percent.

The A horizon has value of 2 or 3 and chroma of 1 or
2. Itis silt loam or cobbly silt loam. The Ap horizon,
where it occurs, has value and chroma of 2 or 3. The Bt
horizdn has hue of 10YR or 7.5YR and value and
chroma of 4 or 5. It is loam, gravelly loam, sandy loam,
or gravelly sandy loam. Mottles with chroma of 1 or 2
and 6 to 8 are in this horizon. The C horizon is sandy
loam, gravelly sandy loam, loamy sand, or gravelly
loamy sand. Small pockets of sand and gravel occur in
some pedons.

Kennan Series

The Kennan series consists of deep, well drained
soils on terminal and recessional moraines and
drumlins. These soils formed in loamy deposits and in
the underlying loamy sand or sandy loam glacial till (fig.
14). Permeability is moderate in the subsoil and
moderate or moderately rapid in the substratum. Slope
ranges from 2 to 30 percent.

Typical pedon of Kennan sandy loam, 8 to 15
percent slopes, 2,000 feet east and 250 feet north of
the southwest corner of sec. 27, T. 28 N., R. 9 E.

Ap—oO0 to 8 inches; dark brown (10YR 3/3) sandy loam,
brown (10YR 5/3) dry; weak fine granular structure;
friable; many fine roots; about 5 percent gravel;
strongly acid; abrupt smooth boundary.

E/B—8 to 16 inches; 80 percent brown (10YR 5/3)
sandy loam, very pale brown (10YR 7/3) dry (E);
weak thick platy structure parting to moderate very
fine subangular blocky; friable; dark brown (7.5YR
4/4) sandy loam (Bt); moderate fine subangular
blocky structure; friable; few faint dark brown
(7.5YR 3/4) clay films on faces of peds; common
fine roots; about 5 percent gravel; medium acid;
gradual wavy boundary.

B/E—16 to 26 inches; 70 percent dark brown (7.5YR
4/4) sandy loam (Bt); moderate fine subangular
blocky structure; friable; few faint dark brown
(7.5YR 3/4) clay films on faces of peds; tongues of
brown (10YR 5/3) sandy loam (E), very pale brown
(10YR 7/3) dry; weak medium platy structure;
friable; common fine roots; about 10 percent gravel;
strongly acid; gradual wavy boundary.

Bt1—26 to 40 inches; dark brown (7.5YR 4/4) sandy
loam; moderate fine subangular blocky structure;



Figure 14.—Profile of a Kennan sandy loam. Unweathered glacial
till is at a depth of about 4 feet. Depth is marked in feet.

triable; common faint dark brown (7.5YR 3/4) clay
films on faces of peds; brown (10YR 5/3) uncoated
silt and very fine sand grains on vertical faces of
peds, mainly in the upper 6 inches of the horizon;
few fine roots; about 10 percent gravel and 2
percent cobbles; medium acid; gradual wavy
boundary.

Bt2—40 to 48 inches; dark brown (7.5YR 4/4) sandy
loam; weak fine subangular blocky structure; friable;
common clay coatings on sand grains; few fine
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roots; about 10 percent gravel and 2 percent
cobbles; medium acid; clear wavy boundary.

C—48 to 60 inches; brown (7.5YR 5/4) loamy sand;
massive; friable; few fine roots; about 10 percent
gravel and 5 percent cobbles; neutral.

The thickness of the solum ranges from 40 to more
than 60 inches. The content of gravel ranges from 0 to
15 percent in the upper part of the solum, from 5 to 20
percent in the lower part of the solum, and from 10 to
25 percent in the substratum. The content of boulders,
stones, and cobbles in the surface horizon of the
bouldery phases is 15 to 35 percent.

The Ap horizon has hue of 10YR or 7.5YR, value of
3 or 4, and chroma of 2 or 3. The A horizon, where it
occurs, has value of 2 or 3 and chroma of 1 or 2. The
Bt1 horizon has hue of 7.5YR or 10YR, value of 3 or 4,
and chroma of 4 or 5. It is loam, fine sandy loam, or
sandy loam. The Bt2 horizon has hue of 7.5YR or 5YR,
value of 4 to 6, and chroma of 4 or 5. It is loam, sandy
loam, loamy sand, or the gravelly analogs of these
textures. The C horizon is sandy loam, gravelly sandy
loam, loamy sand, or gravelly loamy sand. Small
pockets or discontinuous lenses of sand and gravel
occur in some pedons.

Magnor Series

The Magnor series consists of deep, somewhat
poorly drained soils on ground moraines. These soils
formed in silty deposits and in the underlying loamy
glacial till. Permeability is moderate in the silty upper
part of the profile and very slow in the substratum.
Slope ranges from 1 to 6 percent.

Typical pedon of Magnor silt loam, 1 to 6 percent
slopes, 2,800 feet north and 1,200 feet east of the
southwest corner of sec. 6, T. 30 N.,, R. 9 E.

Ap—0 to 10 inches; very dark grayish brown (10YR 3/2)
silt loam, light brownish gray (10YR 6/2) dry;
moderate very fine subangular blocky structure;
friable; many fine roots; about 4 percent gravel;
medium acid; abrupt smooth boundary.

E/B—10 to 16 inches; 70 percent pale brown (10YR
6/3) silt ioam (E), very pale brown (10YR 7/3) dry;
common medium prominent strong brown (7.5YR
5/8) and common medium faint light brownish gray
(10YR 6/2) mottles; moderate medium platy
structure; friable; remnants of strong brown (7.5YR
5/6) silt loam (Bt); moderate very fine subangular
blocky structure; friable; few fine roots; about 4
percent gravel; strongly acid; clear wavy boundary.
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2B/E—16 to 24 inches: 75 percent yellowish red (5YR
4/6) sandy loam (Bt): common medium distinct
yellowish red (5YR 5/8) and commaon medium
prominent pinkish gray (5YR 6/2) mottles; moderate
very fine subangular blocky structure; friable; few
prominent weak red (2.5YR 5/2) clay films on faces
of peds (Bt); tongues and a few interfingers of
pinkish gray (7.5YR 7/2) sandy loam (E); weak
medium platy structure; friable; few fine roots; about
9 percent gravel; strongly acid; gradual wavy
boundary.

2Bt1—24 to 29 inches; yellowish red (5YR 4/6) sandy
loam: common medium distinct yellowish red (5YR
5/8) and common medium distinct pinkish gray
(5YR 6/2) mottles; weak coarse prismatic structure
parting to moderate medium subangular blocky;
friable: common prominent weak red (2.5YR 5/2)
clay films on vertical and horizonta! faces of peds; a
few pinkish gray (7.5YR 7/2) uncoated sand grains
on vertical faces of peds; about 8 percent gravel;
strongly acid; gradual wavy boundary.

2Bt2—29 to 39 inches; reddish brown (2.5YR 4/4)
sandy loam; common medium prominent yellowish
red (5YR 5/8) mottles; moderate medium
subangular biocky structure; firm; common faint
weak red (2.5YR 5/2) clay films on vertical faces of
peds; about 10 percent gravel; medium acid;
gradual wavy boundary.

2Bt3—39 to 50 inches; reddish brown (5YR 4/4) sandy
loam: few medium distinct yellowish red (5YR 5/8)
mottles; weak medium subangular blocky structure;
firm: few distinct weak red (2.5YR 5/2) clay films on
vertical faces of peds; about 14 percent gravel;
medium acid; clear wavy boundary.

2Cd—50 to 60 inches; dark reddish brown (2.5YR 3/4)
gravelly sandy loam; few medium prominent
yellowish red (5YR 5/8) motties; massive; firm;
about 16 percent gravel and 1 percent cobbles;
slightly acid.

The thickness of the solum ranges from 30 to 50
inches. The thickness of the silty deposits ranges from
15 to 30 inches. The content of gravel ranges from O to
5 percent in the upper part of the solum and from 5 to
20 percent in the lower part and in the substratum. The
content of cobbles and stones ranges from 0 to 10
percent in the solum and substratum.

The Ap horizon has chroma of 2 or 3. The A horizon,
where it occurs, has value of 2 or 3 and chroma of 1 or
2. Some pedons have a Bt horizon. This horizon is silt
loam. The 2Bt horizon has hue of 2.5YR, 5YR, or
7.5YR; value of 4 or 5; and chroma of 3 to 6. It is sandy
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loam, loam, or the gravelly analogs of these textures.
The 2Cd horizon has textures similar to those of the 2Bt
horizon.

Mahtomedi Series

The Mahtomedi series consists of deep, excessively
drained and moderately well drained, rapidly permeable
soils on outwash plains and stream terraces. These
soils formed in sandy deposits. Slope ranges from 0 to
45 percent.

Typical pedon of Mahtomedi loamy sand, 0 to 6
percent slopes, 100 feet north and 850 feet east of the
southwest corner of sec. 14, T. 28 N., R. 7 E.

Ap—-0 to 8 inches; dark brown (10YR 3/3) loamy sand,
brown (10YR 5/3) dry; weak fine subangular blocky
structure; very friable; common fine roots; about 2
percent gravel; strongly acid; abrupt smooth
boundary.

Bw1—8 to 18 inches; dark brown (7.5YR 4/4) loamy
sand; weak medium subangular blocky structure;
very friable; few fine roots; about 1 percent gravel,
strongly acid; gradual wavy boundary.

Bw2—18 to 24 inches; dark brown (7.5YR 4/4) gravelly
loamy sand; weak coarse subangular blocky
structure; very friable; few fine roots; about 23
percent gravel; strongly acid; gradual wavy
boundary.

C—24 to 60 inches; light brown (7.5YR 6/4) gravelly
coarse sand; single grain; loose; about 23 percent
gravel,; medium acid.

The thickness of the solum ranges from 20 to 40
inches. The content of gravel ranges from 0 to 15
percent in the upper part of the solum and from 10 to
35 percent in the lower part and in the substratum.

The Ap horizon has hue of 10YR or 7.5YR and value
and chroma of 2 or 3. The A horizon, where it occurs,
has hue of 10YR or 7.5YR, value of 2 or 3, and chroma
of 1 or 2. The Bw1 horizon has hue of 10YR or 7.5YR
and value and chroma of 3 or 4. It is loamy sand or
sand. The Bw2 horizon has hue of 7.5YR or 5YR, value
of 4 or 5, and chroma of 4 to 6. It is loamy sand, loamy
coarse sand, sand, coarse sand, or the gravelly analogs
of these textures. The C horizon is sand, gravelly sand,
coarse sand, or gravelly coarse sand. In some pedons
there is stratification of the sand and gravel. Some
pedons have mottles with chroma of 6 to 8 at a depth of
30 to 60 inches.

Marathon Series
The Marathon series consists of deep, well drained
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soils on uplands. These soils formed in silty deposits
and the underlying loamy glacial till and residuum (grus)
derived from granite. Permeability is moderate or
moderately rapid in the subsoil and rapid or very rapid
in the substratum. Slope ranges from 2 to 15 percent.

Typical pedon of Marathon silt loam, 2 to 6 percent
slopes. 150 feet west and 2,440 feet north of the
southeast corner of sec. 34, T. 28 N, R. 6 E.

Ap—O0 to 7 inches; dark grayish brown (10YR 4/2) silt
loam. light brownish gray (10YR 6/2) dry; moderate
fine subanguiar blocky structure; friable; many fine
fibrous roots; about 2 percent gravel; very strongly
acid: abrupt smooth boundary.

E—7 to 10 inches; brown (10YR 5/3) silt loam, very
pale brown (10YR 7/3) dry; weak thin platy
structure; friable; common fine fibrous roots; about
2 percent gravel; very strongly acid; abrupt smooth
boundary.

E/B—10 to 18 inches; 80 percent brown (10YR 5/3) silt
loam, very pale brown (10YR 7/3) dry (E); weak thin
platy structure; very friable; remnants of brown
(7.5YR 5/4) and dark brown (7.5YR 4/4) silt loam
(Bt); weak fine subangular blocky structure; friable;
common fine fibrous roots; few faint clay films on
faces of peds in Bt remnants and in some pores;
about 2 percent gravel; very strongly acid, clear
wavy boundary.

B/E—18 to 29 inches; 60 percent dark yellowish brown
(10YR 4/4) and dark brown (7.5YR 4/4) silt loam
(Bt); moderate medium subangular blocky structure;
friable; common faint clay films on faces of peds
and in tubular pores; tongues of brown (10YR 5/3)
silt loam, very pale brown (10YR 7/3) dry (E);, weak
thin platy structure; very friable; few fine fibrous
roots; about 2 percent gravel; strongly acid; clear
wavy boundary.

2Bt1—29 to 38 inches; dark brown (7.5YR 4/4) and
brown (7.5YR 5/4) very gravelly coarse sandy loam;
weak medium subangular blocky structure; firm;
many distinct dark brown (7.5YR 3/2) clay films on
surfaces of gravel and coatings on sand grains,
about 55 percent angular and subangular gravel;
very strongly acid; clear wavy boundary.

2Bt2—38 to 57 inches, mixed dark brown (7.5YR 4/4),
strong brown (7.5YR 5/6 and 5/8), and yellowish red
(5YR 5/8) extremely gravelly loamy coarse sand;
weak coarse subangular blocky structure; friable;
common distinct dark brown (7.5YR 3/2) clay films
on surfaces of gravel and sand grains and as
bridges between sand grains, about 75 percent
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angular and subangular gravel; strongly acid;
gradual wavy boundary.

2C—57 to 60 inches; strong brown (7.5YR 5/6 and 5/8)
extremely gravelly loamy coarse sand; single grain;
about 90 percent gravel; strongly acid.

The thickness of the solum ranges from 40 to 65
inches. The thickness of the silty deposits ranges from
15 to 35 inches. The content of gravel ranges from 0 to
15 percent in the silty upper part of the solum, from 30
to 75 percent in the lower part of the solum, and from
15 to 90 percent in the substratum. The content of
cobbles or stones ranges from 0 to 2 percent in the silty
deposits and from 0 to 8 percent in the till and
residuum. The content of cobbles and stones in the
surface horizon of the stony phase is 15 to 35 percent.

The Ap horizon has value of 2 to 4 and chroma of 2
or 3. The A horizon, where it occurs, has value of 2 or 3
and chroma of 1 or 2. The 2Bt1 horizon has hue of
10YR or 7.5YR, value of 4 or 5, and chroma of 4 to 6. It
is gravelly or very gravelly sandy loam, gravelly or very
gravelly coarse sandy loam, or gravelly or very gravelly
loam. The 2Bt2 horizon has colors similar to those of
the 2Bt1 horizon. It is gravelly, very gravelly or
extremely gravelly loamy coarse sand or gravelly, very
gravelly, or extremely coarse sandy loam. The 2C
horizon is extremely gravelly or very gravelly loamy
coarse sand.

Marshfield Series

The Marshfield series consists of deep, poorly
drained, moderately slowly permeable soils in
depressions and drainageways on ground moraines.
These soils formed in silty deposits and in the
underlying loamy glacial till. Slope ranges from 0 to 3
percent.

Typical pedon of Marshfield silt ioam, 0 to 3 percent
slopes, 2,600 feet south and 50 feet east of the
northwest corner of sec. 1, T. 26 N., R. 3 E.

Ap—0 to 8 inches; very dark brown (10YR 2/2) silt
loam, light brownish gray (10YR 6/2) dry; few fine
prominent yellowish brown (10YR 5/6) mottles;
moderate medium granular structure; friable;
common fine roots; about 3 percent gravel; very
strongly acid; abrupt smooth boundary.

Eg—8 to 16 inches; grayish brown (2.5Y 5/2) silt loam;
common fine prominent strong brown (7.5YR 5/8)
mottles; moderate thin platy structure; friable; few
fine roots; about 3 percent gravel; strongly acid;
clear wavy boundary.



Marathon County. Wisconsin

Btg1—16 to 23 inches: light brownish gray (2.5Y 6/2)
silt loam: common fine prominent yellowish brown
(10YR 5/8) and common medium prominent strong
brown (7.5YR 5/8) mottles; strong medium
subangutar blocky structure; firm; common faint
dark grayish brown (10YR 4/2) discontinuous ciay
films on faces of all peds; few fine roots; about 7
percent gravel: slightly acid; clear wavy boundary.

2Btg2—23 to 34 inches; light brownish gray (2.5Y 6/2)
loam: common fine prominent yellowish brown
(10YR 5/8) and common medium prominent strong
brown (7.5YR 5/8) mottles; weak medium
subangular blocky structure; firm; few faint dark
grayish brown (10YR 4/2) discontinuous clay films
on vertical faces of peds; about 8 percent gravel,
neutral: clear wavy boundary.

2C—34 to 60 inches; dark yellowish brown (10YR 4/4)
sandy loam; common medium prominent strong
brown (7.5YR 5/8) and common medium distinct
light brownish gray (10YR 6/2) mottles; massive;
friable: about 12 percent gravel!; neutral.

The thickness of the solum ranges from 30 to 50
inches. The thickness of the silty deposits ranges from
15 to 36 inches. The content of gravel ranges from 0 to
15 percent in the solum and substratum. The content of
cobbles ranges from 0 to 15 percent in the lower part of
the solum and in the substratum.

The Ap horizon or the A horizon, where it occurs, has
value of 2 or 3 and chroma of 1 or 2. The Eg horizon
has hue of 10YR or 2.5Y, value of 4 to 6, and chroma
of 1 or 2. The Btg horizon has hue of 10YR, 2.5Y, or
SY; value of 4 to 6; and chroma of 1 or 2. The 2Btg
horizon has the same colors as those of the Btg
horizon. It is loam, sandy clay loam, or clay loam. The
2C horizon is sandy loam, clay loam, sandy clay loam,
or foam.

Meadland Series

The Meadland series consists of deep, somewhat
poorly drained, moderately permeable or moderately
slowly permeable soils on ground moraines. These soils
formed in loamy deposits and in the underlying loamy
glacial till, in loamy residuum derived from igneous and
metamorphic rock, or in both. Slope ranges from 0 to 3
percent.

Typical pedon of Meadland loam, 0 to 3 percent
slopes. 1.000 feet east and 1,000 feet north of the
center of sec. 20, T. 27 N., R. 8 E.

Oe—2 inches to 0; black (10YR 2/1) layer of partially
decomposed leaves, twigs, and roots.
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A—O0 to 2 inches; very dark brown (10YR 2/2) loam;
weak very fine granular structure; friable; many fine
roots; about 3 percent gravel; medium acid; clear
wavy boundary.

Bs—2 to 7 inches; dark brown (10YR 4/3) loam;
moderate fine subangular blocky structure; very
friable; common fine roots; about 3 percent gravel;
medium acid; clear wavy boundary.

E/B—7 to 16 inches; 70 percent brown (10YR 5/3) loam
(E), very pale brown (10YR 7/3) dry; few fine faint
grayish brown (10YR 5/2) and few fine distinct
yellowish brown (10YR 5/6) mottles; weak medium
platy structure parting to moderate very fine
subangular blocky; friable; remnants of dark
yellowish brown (10YR 4/4) loam (Bt); weak fine
subangular blocky structure; friable; common fine
roots; about 3 percent gravel, medium acid; gradual
wavy boundary.

B/E—16 to 25 inches; 70 percent dark yellowish brown
(10YR 4/4) loam (Bt); common medium distinct
grayish brown (10YR 5/2) and common medium
prominent strong brown (7.5YR 5/6) mottles; weak
fine subangular blocky structure; friable; few faint
dark brown (7.5YR 4/4) clay films on horizontal
faces of peds (Bt); common fine roots; tongues of
brown (10YR 5/3) loam (E); about 3 percent gravel;
strongly acid; clear wavy boundary.

Bt1—25 to 36 inches; dark yellowish brown (10YR 4/4)
loam; common medium distinct grayish brown
(10YR 5/2) and many medium prominent strong
brown (7.5YR 5/6) mottles; weak fine prismatic
structure parting to moderate fine subangular
blocky; friable; few fine roots; brown (10YR 5/3)
sandy loam coatings on vertical faces of some
peds; few faint dark brown (7.5YR 4/4) clay films on
horizontal faces of peds; about 12 percent gravel;
strongly acid; clear wavy boundary.

Bt2—36 to 41 inches; dark yellowish brown (10YR 4/4)
loam; common medium distinct grayish brown
(10YR 5/2) and common medium prominent strong
brown (7.5YR 5/8) mottles; moderate medium
prismatic structure parting to moderate medium
subangular blocky; firm; common distinct dark
grayish brown (10YR 4/2) clay films on vertical
faces of peds; about 4 percent gravel; strongly acid;
clear wavy boundary.

C—41 to 60 inches; dark yellowish brown (10YR 4/4),
grayish brown (10YR 5/2), strong brown (7.5YR
5/6), and olive brown (2.5Y 4/4) gravelly loam;
massive,; friable; about 16 percent gravel; strongly
acid.
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The thickness of the solum ranges from 24 to 48
inches. The content of gravel ranges from 0 to 15
percent in the solum and from O to 30 percent in the
substratum. The content of cobbles and stones in the
surface horizon of the stony phase is 15 to 35 percent.

The A horizon has value of 2 or 3 and chroma of 1 or
2. The Ap horizon, where it occurs, has value and
chroma of 2 or 3. The Bt horizon has hue of 5YR,
7.5YR. or 10YR; value of 4 or 5; and chroma of 4 to 8.
This horizon has mottles with chroma of 2 to 8. It is
sandy loam. loam, sandy clay loam, or clay loam. The
C horizon is sandy loam, loam, sandy clay loam, clay
loam. or the gravelly analogs of these textures.

Meehan Series

The Meehan series consists of deep, somewhat
poorly drained, rapidly permeable soils on outwash
plains, stream terraces, and glacial lake plains. These
soils formed in sandy deposits. Slope ranges from 0 to
2 percent.

Typical pedon of Meehan loamy sand, 0 to 2 percent
slopes, 1,700 feet north and 1,500 feet west of the
southeast corner of sec. 34, T. 26 N., R. 6 E.

Ap—O0 to 10 inches; very dark grayish brown (10YR 3/2)
loamy sand, brown (10YR 5/3) dry; moderate fine
granufar structure; very friable; common fine roots;
slightly acid; abrupt smooth boundary.

Bw1—10 to 13 inches; dark brown (7.5YR 4/4) loamy
sand; weak fine subangular blocky structure; very
friable: few fine roots; slightly acid; clear wavy
boundary.

Bw2—13 to 22 inches; strong brown (7.5YR 4/6) loamy
sand: common medium distinct yellowish red (5YR
5/6) and few fine distinct brown (7.5YR 5/2) mottles;
weak fine subangular blocky structure; very friable;
few fine roots, slightly acid; clear wavy boundary.

BC—22 to 30 inches; strong brown (7.5YR 5/6) sand,;
common medium distinct brown (7.5YR 5/2) and
many medium prominent reddish brown (5YR 4/4)
mottles; single grain; loose; slightly acid; clear wavy
boundary.

C—30 to 60 inches; grayish brown (10YR 5/2) sand;
single grain; loose; slightly acid.

The thickness of the solum ranges from 24 to 36
inches. The content of gravel in the solum and
substratum ranges from 0 to 15 percent.

The Ap horizon or the A horizon, where it occurs, has
value of 2 or 3 and chroma of 1 or 2. The Bw horizon
has hue of 7.5YR or 5YR, value of 4 or 5, and chroma
of 2 to 6. It is sand or loamy sand.
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Minocqua Series

The Minocqua series consists of deep, poorly drained
and very poorly drained soils in drainageways and
depressions on outwash plains. These soils formed in
loamy deposits and in the underlying sand and gravel.
Permeability is moderate in the upper part of the soils
and rapid or very rapid in the substratum. Slope ranges
from 0 to 2 percent.

These soils have more sand in the upper part of the
control section than is defined as the range for the
Minocqua series. This difference, however, does not
affect the usefulness or behavior of the soils.

Typical pedon of Minocqua sandy loam, 0 to 2
percent slopes 1,420 feet south and 2,550 feet east of
the northwest corner of sec. 26, T. 28 N, R. 8 E.

A—O0 to 5 inches; very dark brown (10YR 2/2) sandy
loam, dark grayish brown (10YR 4/2) dry; moderate
fine granular structure; friable; many fine roots;
about 10 percent gravel; strongly acid; abrupt wavy
boundary.

Bg1—5 to 13 inches; gray (10YR 5/1) sandy loam; few
fine prominent yellowish brown (10YR 5/8) mottles;
weak fine subangular blocky structure; friable; few
fine roots; about 5 percent gravel; strongly acid;
clear wavy boundary.

Bg2—13 to 19 inches; grayish brown (10YR 5/2) sandy
loam; common fine prominent yellowish brown
(10YR 5/8) mottles; moderate medium subangular
blocky structure; friable; few fine roots; about 10
percent gravel; medium acid; clear wavy boundary.

2BCg—19 to 23 inches; dark grayish brown (10YR 4/2)
gravelly loamy sand; few fine prominent yellowish
brown (10YR 5/6) mottles; weak medium
subangular blocky structure; very friable; few fine
roots; about 25 percent gravel; medium acid; clear
wavy boundary.

2Cg—23 to 60 inches; grayish brown (10YR 5/2)
gravelly sand; single grain; [oose; about 30 percent
gravel; slightly acid.

The thickness of the solum ranges from 20 to 40
inches. The content of gravel ranges from 0 to 15
percent in the upper part of the solum, from 0 to 35
percent in the fower part of the solum, and from 0 to 60
percent in the substratum.

Some pedons have an Oa horizon. This horizon
ranges from 0 to 8 inches in thickness. The A horizon
has value of 2 or 3 and chroma of 1 or 2. The Bg
horizon has hue of 10YR or 2.5Y and value of 4 to 6. It
is silt loam, loam, sandy loam, or fine sandy loam. The
2BCg horizon has hue of 10YR or 2.5Y, value of 4 or 5,



Marathon County, Wisconsin

and chroma of 1 or 2. It is loamy coarse sand, gravelly
loamy coarse sand, loamy sand, gravelly loamy sand,
or gravelly sandy loam. The 2Cg horizon is sand,
coarse sand, loamy sand, or the gravelly or very
gravelly analogs of these textures.

Moberg Series

The Moberg series consists of deep, somewhat
excessively drained soils on uplands. These soils
formed in thin deposits of silty material and in the
underlying residuum (grus) derived from granite.
Permeability is rapid or very rapid. Slope ranges from 2
to 15 percent.

Typical pedon of Moberg gravelly silt loam, 6 to 15
percent slopes, 1,500 feet east and 50 feet north of the
southwest corner of sec. 32, T. 28 N., R. 6 E.

A—0 to 4 inches; very dark grayish brown (10YR 3/2)
gravelly silt loam, grayish brown (10YR 5/2) dry;
moderate very fine granular structure; friable; many
fine roots; about 15 percent angular granitic gravel;
very strongly acid; abrupt wavy boundary.

Bw—4 to 12 inches; dark brown (7.5YR 4/4) gravelly silt
loam; moderate very fine subangular blocky
structure; friable; common fine roots; about 30
percent angular granitic gravel; very strongly acid;
clear wavy boundary.

2BC—12 to 20 inches; strong brown (7.5YR 4/6) very
gravelly coarse sandy loam; weak very fine
subangular blocky structure; very friable; few fine
roots; about 60 percent angular granitic gravel; very
strongly acid; clear wavy boundary.

2C—20 to 60 inches; strong brown (7.5YR 5/6)
extremely gravelly loamy coarse sand; single grain;
loose; about 80 percent coarse fragments; very
strongly acid.

The thickness of the solum ranges from 15 to 30
inches. The thickness of the silty deposits ranges from
0 to 15 inches. The content of gravel ranges from 10 to
35 percent in the A and Bw horizons and from 35 to 90
percent in the 2BC and 2C horizons. The content of
cobbles is 0 to 2 percent in the A and Bw horizons and
0 to 8 percent in the 2BC and 2C horizons.

The A horizon has value of 2 or 3 and chroma of 1 or
2. The Ap horizon, where it occurs, has value of 3 or 4
and chroma of 1 or 2. The Bw horizon has hue of 10YR
or 7.5YR and value and chroma of 4 or 5. it is silt loam,
loam, or the gravelly analogs of these textures. The
2BC horizon has hue of 7.5YR or 5YR and value and
chroma of 4 to 6. It is very gravelly or extremely
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gravelly loamy sand, very gravelly or extremely gravelly
loamy coarse sand, very gravelly or extremely gravelly
coarse sandy loam, or very gravelly or extremely
gravelly sandy loam. The 2C horizon is extremely
gravelly loamy coarse sand or very gravelly loamy
coarse sand.

Mosinee Series

The Mosinee series consists of deep, well drained,
moderately permeable or moderately rapidly permeable
soils on uplands underlain by bedrock. These soils
formed in loamy deposits and the underlying shattered
igneous and metamorphic bedrock. Slope ranges from 2
to 20 percent.

Typical pedon of Mosinee sandy loam, 2 to 6 percent
slopes, 2,500 feet south and 1,000 feet east of the
northwest corner of sec. 3, T. 26 N., R..7 E.

Ap—0 to 7 inches; dark brown (10YR 3/3) sandy loam,
pale brown (10YR 6/3) dry; moderate very fine
subangular blocky structure; friable; some dark
yellowish brown (10YR 4/4) soil mixed in by
plowing; few fine roots; about 12 percent angular
gravel and 1 percent angular cobbles; very strongly
acid; abrupt smooth boundary.

Bw1—7 to 14 inches; dark yellowish brown (10YR 4/4)
gravelly sandy loam; moderate fine subangular
blocky structure; friable; few fine roots; about 25
percent angular gravel and 1 percent angular
cobbles; very strongly acid; clear wavy boundary.

Bw2—14 to 19 inches; yellowish brown (10YR 5/4) very
gravelly sandy loam; moderate fine subangular
blocky structure; friable; few fine roots; about 33
percent angular gravel and 2 percent angular
cobbles; strongly acid; clear wavy boundary.

Bw3—19 to 30 inches; yellowish brown (10YR 5/4) very
gravelly sandy loam; moderate fine and very fine
subangular blocky structure; friable; few dark brown
(7.5YR 4/4) clay films on pebbles and cobbles; few
fine roots; about 50 percent angular gravel and 5
percent angular cobbles; strongly acid; gradual
wavy boundary.

Bw4—30 to 42 inches; yellowish brown (10YR 5/4)
extremely gravelly sandy loam; weak very fine
subangular blocky structure; few dark brown (7.5YR
4/4) clay films on pebbles and cobbles; about 75
percent angular gravel and 10 percent angular
cobbles; medium acid; abrupt irregular boundary.

R—42 inches; fine grained igneous and metamorphic
rock, fractured in place.
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The thickness of the solum ranges from 25 to 45
inches. Some pedons have a substratum. The depth to
fractured igneous and metamorphic rock ranges from 40
to 60 inches. The content of gravel ranges from 0 to 15
percent in the surface horizon, from 5 to 35 percent in
the upper part of the subsoil, and from 20 to 75 percent
in the lower part and in the substratum. The content of
cobbles ranges from 0 to 10 percent in the surface
horizon, from 2 to 15 percent in the upper part of the
subsoil, and from 5 to 50 percent in the lower part of
the subsoil. It is 40 to 60 percent in the substratum. The
content of cobbles and stones in the surface horizon of
the stony phase is 15 to 35 percent.

The Ap horizon has chroma of 2 or 3. The A horizon,
where it occurs, has value of 2 or 3 and chroma of 1 or
2. The Bw1 and Bw2 horizons have hue of 10YR or
7.5YR and value and chroma of 4 or 5. They are loam,
fine sandy loam, sandy loam, or the gravelly analogs of
these textures. The Bw3 and Bw4 horizons have hue of
10YR or 7.5YR, value of 4 or 5, and chroma of 4 to 6.
They are gravelly or cobbly sandy loam, gravelly or
cobbly loam, very gravelly or very cobbly sandy loam,
very gravelly or very cobbly loam, or extremely gravelly
sandy lcam.

Mylrea Series

The Mylrea series consists of deep, somewhat poorly
drained soils on ground moraines. These soils formed in
silty deposits and in the underlying loamy glacial till and
residuum (grus) derived from granite. Permeability is
moderate in the subsoil and rapid or very rapid in the
substratum. Slope ranges from 1 to 6 percent.

Typical pedon of Mylrea silt loam, 1 to 6 percent
slopes, 750 feet east and 100 feet south of the
northwest corner of sec. 3, T. 27 N., R. 6 E.

A—0 to 3 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; moderate
medium subangular blocky structure; friable; many
fine roots; about 3 percent gravel; very strongly
acid; clear wavy boundary.

Bs—3 to 9 inches: dark yellowish brown (10YR 4/4) silt
loam; moderate medium and coarse subangular
blocky structure; friable; common fine roots; about 3
percent gravel; very strongly acid; clear wavy
boundary.

E—9 to 12 inches; light brownish gray (10YR 6/2) silt
loam; few fine prominent strong brown (7.5YR 5/6)
mottles; moderate medium platy structure parting to
moderate very fine subangular blocky; friable;
common fine roots; about 4 percent gravel; very
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strongly acid; clear wavy boundary.

B/E—12 to 19 inches; 80 percent dark yellowish brown
(10YR 4/4) silt loam (Bt); few fine distinct strong
brown (7.5YR 5/6) mottles; moderate medium and
coarse subangular blocky structure; friable; tongues
of pale brown (10YR 6/3) silt loam (E); weak thin
platy structure; very friable; few fine roots; about 4
percent gravel; very strongly acid; gradual wavy
boundary.

Bt1—19 to 28 inches; yelliowish brown (10YR 5/4) silt
loam; common medium distinct strong brown
(7.5YR 5/6) and light brownish gray (10YR 6/2)
mottles; moderate coarse subangular blocky
structure; friable; few fine roots; few faint dark
brown (7.5YR 4/4) clay films on horizontal faces of
peds; pale brown (10YR 6/3) tongues in the upper
part of this horizon; about 8 percent gravel; very
strongly acid; clear wavy boundary.

2Bt2—28 to 33 inches; dark brown (7.5YR 4/4) fine
sandy loam; common medium distinct strong brown
(7.5YR 5/6) and pinkish gray (7.5YR 6/2) mottles;
moderate coarse subangular blocky structure;
friable; common distinct dark brown (7.5YR 4/2)
clay films on faces of peds; about 5 percent gravel;
very strongly acid; gradual wavy boundary.

2BC—33 to 38 inches; dark brown (7.5YR 4/4) gravelly
fine sandy loam; common medium distinct strong
brown (7.5YR 5/6) and pinkish gray (7.5YR 6/2)
mottles; moderate coarse subangular blocky
structure; friable; about 15 percent gravel; strongly
acid; clear wavy boundary.

3C—38 to 60 inches; brown (10YR 5/3) extremely
gravelly loamy coarse sand; few fine prominent
strong brown (7.5YR 5/6) mottles; single grain;
loose; about 60 percent angular gravel; strongly
acid.

The thickness of the sclum ranges from 24 to 60
inches. The thickness of the silty deposits ranges from
15 to 36 inches. The content of grave! ranges from 0 to
10 percent in the silty upper part of the solum; from 2 to
20 percent in the lower part of the solum, which formed
in till; and from 15 to 90 percent in the substratum. The
content of cobbles is 0 to 2 percent in the silty upper
part of the solum and 0 to 8 percent in the lower part
and in the substratum. The content of cobbles and
stones in the surface horizon of the stony phase is 15
to 35 percent.

The A horizon has value of 2 or 3 and chroma of 0 to
2. The Ap horizon, where it occurs, has value of 2 1o 4
and chroma of 2 or 3. The Bt horizon has hue of 10YR
or 7.5YR, value of 4 or 5, and chroma of 4 to 6. lt has
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mottles with chroma of 2 to 8. The 2Bt horizon has hue
of 2.5Y, 10YR, 7.5YR, or 5YR: value of 4 or 5; and
chroma of 3 to 6. It has mottles with chroma of 2 to 8.
This horizon is sandy loam, fine sandy loam, loam, or
the gravelly analogs of these textures. The 3C horizon
is extremely gravelly loamy coarse sand or very gravelly
coarse sandy loam.

Newson Series

The Newson series consists of deep, poorly drained
and very poorly drained, rapidly permeable soils in
drainageways and depressions on stream terraces, on
outwash plains. and in glacial lake basins. These soils
formed in a layer of organic material less than 16
inches thick and in the underlying sandy deposits.
Slope is 0 to 1 percent.

These soils have a thinner surface layer than is
defined as the range for the Newson series. This
difference. however, does not affect the usefulness or
behavior of the soils.

Typical pedon of Newson mucky loamy sand, 0 to 1
percent slopes, 2,500 feet west and 700 feet north of
the southeast corner of sec. 26, T. 28 N., R. 8 E.

Oi—3 inches to 0; litter layer of dead leaves, twigs, and
grass.

A—0 to 3 inches; black (10YR 2/1) mucky loamy sand;
moderate fine subangular blocky structure; friable;
common medium roots; about 40 percent sapric
material; strongly acid; abrupt wavy boundary.

Bg—3 to 12 inches; grayish brown (2.5Y 5/2) loamy
sand. few fine prominent brownish yellow (10YR
6/6) motties; weak coarse subangular blocky
structure; very friable; few fine roots; strongly acid;
gradual wavy boundary.

BCg—12 to 23 inches; grayish brown (2.5Y 5/2) sand;
single grain; loose; very strongly acid; gradual wavy
boundary.

Cg—28 to 60 inches; grayish brown (10YR 5/2) sand;
single grain; loose; strongly acid.

The thickness of the solum ranges from 23 to 50
inches. The thickness of the organic material ranges
from 0 to 16 inches. It is typically less than 8 inches.
The content of gravel ranges from 0 to 15 percent in the
solum and substratum.

The A horizon has hue of 10YR or 2.5Y, value of 2
or 3. and chroma of 1 or 2. The Bg horizon has hue of
10YR, 2.5Y, or 5Y; value of 4 or 5; and chroma of 1 or
2. It is sand or loamy sand.
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Oesterle Series

The Oesterle series consists of deep, somewhat
poorly drained soils on outwash plains and stream
terraces. These soils formed in loamy deposits and in
the underlying sand or very gravelly sand. Permeability
is moderate in the upper part of the subsoil and rapid or
very rapid in the substratum. Slope ranges from 0 to 2
percent.

Typical pedon of Oesterle loam, 0 to 2 percent
slopes, 300 feet north and 1,100 feet west of the
southeast corner of sec. 26, T. 28 N., R. 9 E.

Ap—0 to 7 inches; very dark grayish brown (10YR 3/2)
loam, grayish brown (10YR 5/2) dry; weak very fine
subangular blocky structure; very friable; common
fine roots; about 5 percent gravel; slightly acid;
abrupt smooth boundary.

E/B—7 to 10 inches; 60 percent brown (10YR 5/3)
sandy loam (E), very pale brown (10YR 7/3) dry;
common fine prominent strong brown (7.5YR 5/6)
and few fine faint light brownish gray (10YR 6/2)
mottles; weak fine subangular blocky structure; very
friable; few fine roots; remnants of dark yellowish
brown (10YR 4/4) sandy loam (Bt); about 5 percent
gravel; slightly acid; clear wavy boundary.

B/E—10 to 14 inches; 70 percent dark brown (7.5YR
4/4) sandy loam (Bt); common medium distinct
strong brown (7.5YR 5/6) and light brownish gray
(10YR 6/2) mottles; weak fine subangular blocky
structure; friable; few fine roots; few clay coatings
on sand grains; tongues of pale brown (10YR 6/3)
sandy loam (E); about 5 percent gravel; slightly
acid; clear wavy boundary.

Bt1-—14 to 27 inches; dark brown (7.5YR 4/4) sandy
loam; common medium distinct strong brown
(7.5YR 5/6) and brown (7.5YR 5/2) mottles;
moderate fine subangular blocky structure; friable;
few fine roots; common clay coatings on sand
grains; about 5 percent gravel, medium acid; clear
wavy boundary.

2Bt2—27 to 30 inches; light yellowish brown (10YR 6/4)
loamy sand; common medium distinct strong brown
(7.5YR 5/6) and light brownish gray (10YR 6/2)
mottles; weak fine subangular blocky structure; very
friable; few clay bridges between sand grains; about
7 percent gravel; medium acid; clear wavy
boundary.

2C—30 to 60 inches; light yellowish brown (10YR 6/4)
sand; common medium distinct strong brown
(7.5YR 5/6) and light brownish gray (10YR 6/2)
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mottles: single grain; loose; about 10 percent
gravel; medium acid.

The thickness of the solum ranges from 20 to 40
inches. The content of gravel ranges from 0 to 20
percent in the the solum and from 5 to 60 percent in the
substratum.

The Ap horizon has value and chroma of 2 or 3. The
A horizon, where it occurs, has value of 2 or 3 and
chroma of 1 or 2. The Bt horizon has hue of 7.5YR or
10YR and value and chroma of 4 to 6. It is sandy loam
or loam. The mottles in this horizon have chroma of 1
or 2 or 6 to 8. The 2Bt horizon has hue of 10YR, 7.5YR,
or 5YR and value and chroma of 4 to 6. It is loamy
sand. gravelly loamy sand, sandy loam, or gravelly
sandy loam. The 2C horizon is sand, gravelly sand,
very gravelly sand, or gravelly or very gravelly loamy
sand.

Plover Series

The Plover series consists of deep, somewhat poorly
drained, moderately permeable soils in glacial lake
basins, on delta kames, and on stream terraces. These
soils formed in loamy lacustrine deposits underlain by
stratified sandy and loamy deposits. Slope ranges from
0 to 2 percent.

Typical pedon of Plover sandy loam, O to 2 percent
slopes, 1,520 feet west and 1,200 feet north of the
southeast corner of sec. 7, T. 27 N, R. 10 E.

Ap—0 to 7 inches; very dark grayish brown (10YR 3/2)
sandy loam, dark grayish brown (10YR 4/2) dry;
moderate fine granular structure; very friable; many
fine roots; strongly acid; abrupt smooth boundary.

E—7 to 14 inches; brown (10YR 4/3) sandy loam, very
pale brown (10YR 7/3) dry; few fine prominent
strong brown (7.5YR 5/6) mottles; weak fine
subangular blocky structure; very friable; few fine
roots; strongly acid; clear wavy boundary.

B/E—14 to 28 inches: 60 percent dark brown (7.5YR
4/4) sandy loam (Bt); common fine distinct light
brownish gray (10YR 6/2) and common fine
prominent strong brown (7.5YR 5/8) mottles;
moderate fine subangular blocky structure; friable;
few fine roots; tongues of brown (10YR 5/3) sandy
loam (E). very pale brown (10YR 7/3) dry; medium
acid; clear wavy boundary.

Bt1—28 to 35 inches; dark brown (7.5YR 4/4) sandy
loam; common fine prominent strong brown (7.5YR
5/8) and common medium distinct light brownish
gray (10YR 6/2) mottles; moderate fine subangular
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blocky structure; friable; few faint patchy dark brown
(7.5YR 3/4) clay films on faces of peds; medium
acid; clear wavy boundary.

Bt2—35 to 42 inches; dark brown (7.5YR 4/4) loam;
many medium prominent strong brown (7.5YR 5/8)
and many medium distinct light brownish gray
(10YR 6/2) mottles; moderate fine subangular
blocky structure; friable; few faint patchy dark brown
(7.5YR 3/4) clay films on faces of peds; medium
acid; clear wavy boundary.

C1-—42 to 48 inches; dark brown (7.5YR 4/4), stratified
sandy loam and loamy fine sand; common fine
prominent strong brown (7.5YR 5/8) and many fine
distinct light brownish gray (10YR 6/2) mottles;
weak medium platy structure; very friable; medium
acid; clear wavy boundary.

C2--48 to 60 inches; yellowish brown (10YR 5/4),
stratified sand and sandy loam; common medium
prominent strong brown (7.5YR 5/8) mottles; single
grain in sand strata; massive in sandy loam strata;
very friable; medium acid.

The thickness of the solum ranges from 36 to 48
inches. The Ap horizon has value of 3 or 4 and chroma
of 2 or 3. The A horizon, where it occurs, has value of 2
or 3 and chroma of 1 or 2. The Bt horizon has hue of
10YR or 7.5YR, value of 4 to 6, and chroma of 4 or 5. It
is typically loam, sandy loam, or fine sandy loam, but in
some pedons it has thin subhorizons of silt loam, very
fine sandy loam, loamy fine sand, or loamy sand. The C
horizon is stratified with silt loam, sandy loam, loamy
fine sand, fine sand, loamy sand, or sand.

Ribhill Series

The Ribhill series consists of moderately deep, well
drained, moderately permeable soils on quartzite
monadnocks. These soils formed in silty deposits over
quartzite bedrock. Slope ranges from 6 to 30 percent.

Typical pedon of Ribhill cobbly silt loam, 6 to 15
percent slopes, stony, 350 feet north and 600 feet west
of the center of sec. 15, T. 28 N.,, R. 7 E.

Oe—4 inches to 0; litter layer of leaves, twigs, and
branches.

A—0 to 4 inches; very dark brown (10YR 2/2) cobbly
silt loam, grayish brown (10YR 5/2) dry; moderate
fine granular structure; friable; common fine roots;
about 15 percent angular gravel and 20 percent
angular cobbles; very strongly acid; abrupt wavy
boundary.

Bs—4 to 10 inches; dark brown (10YR 4/3) cobbly silt
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loam: moderate fine subangular blocky structure;
friable; common fine roots; about 5 percent angular
gravel and 20 percent angular cobbles; very
strongly acid; clear wavy boundary.

E/B—10 to 17 inches; 60 percent brown (10YR 5/3)
cobbly silt loam (E). very pale brown (10YR 7/3)
dry. moderate medium subangular blocky structure;
friable; remnants of dark yellowish brown (10YR
4/4) cobbly silt toam (Bt); moderate medium
subangular blocky structure; friable; few fine roots;
about 5 percent angular grave! and 20 percent
angular cobbles; strongly acid; gradual wavy
boundary.

B/E—17 to 23 inches; 70 percent dark yellowish brown
(10YR 4/4) cobbly silt loam (Bt); moderate medium
subangular blocky structure; friable; few faint patchy
dark brown (7.5YR 4/4) clay films on horizontal
faces of peds; tongues of brown (10YR 5/3) cobbly
silt loam (E), very pale brown (10YR 7/3) dry; few
fine roots; about 15 percent angular gravel and 25
percent angular cobbles; very strongly acid; gradual
wavy boundary.

Bt—23 to 35 inches; dark yellowish brown (10YR 4/4)
very cobbly silt loam; moderate fine and medium
subangular blocky structure; friable; few fine roots;
common faint dark brown (7.5YR 4/4) clay films on
faces of peds; about 20 percent angular gravel and
35 percent angular cobbles; very strongly acid;
abrupt wavy boundary.

R—35 inches: fractured quartzite with dark yellowish
brown (10YR 4/4) silt loam in joints.

The thickness of the solum and the depth to bedrock
range from 20 to 40 inches. The content of gravel
ranges from 2 to 15 percent in the upper part of the
solum and from 15 to 25 percent in the lower part. The
content of cobbles ranges from 5 to 25 percent in the
upper part of the solum and from 20 to 45 percent in
the lower part. The content of stones ranges from 15 to
35 percent in the surface horizon and is as much as 25
percent in the lower horizons.

The A horizon has value of 2 or 3 and chroma of 1 or
2. The Bt horizon has hue of 10YR or 7.5YR and value
and chroma of 4 or 5. It is gravelly, cobbly, or very
cobbly silt loam.

Rietbrock Series

The Rietbrock series consists of deep, somewhat
poorly drained, moderately permeable or moderately
slowly permeable soils on ground moraines and uplands
that are underlain by bedrock. These soils formed in
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silty deposits underlain by gravelly and cobbly, loamy
glacial till or in residuum derived from igneous and
metamorphic rock, or in both. They are underlain by
igneous and metamorphic bedrock. Slope ranges from 1
to 8 percent.

Typical pedon of Rietbrock silt loam, 1 to 8 percent
slopes, 1,200 feet north and 1,200 feet east of the
center of sec. 27, T.29 N., R. 6 E.

Ap—O0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam, light brownish gray (10YR 6/2) dry;
moderate very fine subangular blocky structure;
friable; common fine roots; about 3 percent gravel,
neutral; abrupt smooth boundary.

E—8 to 11 inches; brown (10YR 5/3) silt loam, very
pale brown (10YR 7/3) dry; few fine prominent
strong brown (7.5YR 5/6) mottles; weak medium
platy structure parting to moderate very fine
subangular blocky; friable; few fine roots; about 3
percent gravel; neutral; clear wavy boundary.

E/B—11 to 15 inches; 60 percent brown (10YR 5/3) silt
foam (E), very pale brown (10YR 7/3) dry; common
fine prominent strong brown (7.5YR 5/6) and few
fine faint light brownish gray (10YR 6/2) mottles;
weak medium platy structure; friable; few fine roots;
remnants of dark yellowish brown (10YR 4/4) silt
loam (Bt); moderate fine and medium subangular
blocky structure; friable; few faint patchy clay fiims
on faces of peds; about 3 percent gravel; neutral,
clear wavy boundary.

B/E—15 to 22 inches; 60 percent dark brown (7.5YR
4/4) loam (Bt); common fine distinct strong brown
(7.5YR 5/6) and few medium distinct brown (7.5YR
5/2) mottles; moderate fine subangular blocky
structure; friable; few faint patchy strong brown
(7.5YR 4/6) clay films on faces of Bt peds; tongues
of brown (10YR 5/3) loam (E), very pale brown
(10YR 7/3) dry; moderate fine subangular blocky
structure; friable; about 3 percent gravel; slightly
acid; clear wavy boundary.

Bt1—22 to 29 inches; dark brown (7.5YR 4/4) gravelly
loam; common fine distinct strong brown (7.5YR
5/6) and common medium distinct brown (7.5YR
5/2) mottles; moderate medium subangular blocky
structure; friable; common distinct discontinuous
dark brown (7.4YR 4/2) clay films on all faces of
peds; few fine roots; about 16 percent gravel and 3
percent cobbles; medium acid; clear wavy
boundary.

Bt2—29 to 38 inches; dark brown (7.5YR 4/4) gravelly
clay loam; common medium distinct strong brown
{7.5YR 5/6) and brown (7.5YR 5/2) mottles;
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moderate medium subangular blocky structure; firm;,
common distinct discontinuous dark brown (7.5YR
4/2) clay films on vertica! faces of peds; few fine
roots; about 20 percent gravel and 10 percent
angular cobbles; medium acid; clear wavy
boundary.

Bt3—38 to 45 inches; dark brown (7.5YR 4/4) very
cobbly loam; few fine distinct strong brown (7.5YR
5/6) and brown (7.5YR 5/2) mottles; weak medium
subangular blocky structure; friable; few distinct
discontinuous dark brown (7.5YR 4/2) clay films on
vertical faces of peds; about 20 percent gravel and
20 percent angular cobbles; medium acid; clear
wavy boundary.

R—45 inches; shattered igneous and metamorphic rock
with dark brown (7.5YR 4/4) foam in joints that
diminish with depth.

The thickness of the solum ranges from 36 to 55
inches. The thickness of the silty deposits ranges from
7 to 15 inches. The depth to bedrock ranges from 40 to
60 inches. The content of angular gravel ranges from 0
to 10 percent in the surface and subsurface horizons,
from 15 to 35 percent in the upper part of the subsoil,
and from 15 to 60 percent in the lower part of the
subsoil. The content of angular cobbles ranges from 0
to 5 percent in the surface horizon, from 5 to 15 percent
in the upper part of the subsoil, and from 5 to 40
percent in the lower part of the subsoil. The content of
stones and cobbles in the surface horizon of the stony
phase is 15 to 35 percent.

The Ap horizon has value of 3 or 4 and chroma of 2
or 3. The A horizon, where it occurs, has value of 2 or 3
and chroma of 1 or 2. The Bt horizon has hue of 7.5YR
or 5YR and value and chroma of 4 or 5. The Bt1 and
Bt2 horizons are gravelly or cobbly loam, gravelly or
cobbly sandy clay loam, or gravelly or cobbly clay loam.
The Bt3 horizon is gravelly, very gravelly, cobbly, or
very cobbly sandy loam; gravelly, very gravelly, cobbly,
or very cobbly loam; or gravelly, very gravelly, cobbly,
or very cobbly sandy clay loam.

Rockers Series

The Rockers series consists of deep, somewhat
poorly drained soils on ground moraines. These soils
formed in sandy deposits underlain by loamy glacial till
or in loamy residuum derived from igneous and
metamorphic rock, or in both. Permeability is moderate
or moderately rapid in the upper part of the subsoil and
moderately slow in the substratum. Slope ranges from 0
to 3 percent.

Soil Survey

Typical pedon of Rockers loamy sand, 0 to 3 percent
slopes, 1,800 feet east and 25 feet south of the
northwest corner of sec. 13, T. 26 N., R. 7 E.

A—0 to 3 inches; black (10YR 2/1) loamy sand, gray
(10YR 5/1) dry; weak very fine granular structure;
very friable; many fine roots; very strongly acid;
abrupt wavy boundary.

E—3 to 6 inches; grayish brown (10YR 5/2) loamy
sand; weak medium platy structure parting to weak
very fine subangular blocky; very friable; common
fine roots; very strongly acid; abrupt wavy
boundary.

Bhs—6 to 9 inches; dark reddish brown (5YR 3/3)
loamy sand; weak fine subangular blocky structure;
very friable; common fine roots; very strongly acid,
clear wavy boundary.

Bs—9 to 18 inches; dark brown (7.5 YR 4/4) loamy
sand; few medium distinct yellowish red (5YR 4/6)
and few fine distinct brown (7.5YR 5/2) mottles;
weak medium subangular blocky structure; very
friable; common fine roots; strongly acid; clear wavy
boundary.

E/B—18 to 27 inches; 70 percent brown (10YR 5/3)
loamy sand (E); common medium prominent
yellowish red (5YR 4/6) and common fine faint
brown (7.5YR 5/2) mottles; weak thick platy
structure parting to weak coarse subangular blocky;
very friable; few fine roots; remnants of dark
yellowish brown (10YR 4/4) loamy sand (B); a few
iron-cemented peds; strongly acid; clear wavy
boundary.

2Btg—27 to 38 inches; grayish brown (10YR 5/2)
gravelly loam; many medium prominent yellowish
red (5YR 4/6) and common medium faint gray
(10YR 6/1) mottles; moderate coarse subangular
blocky structure; friable; few faint patchy dark brown
(7.5YR 4/2) clay films on faces of peds; about 20
percent gravel; very strongly acid; clear wavy
boundary.

2C—38 to 60 inches; dark brown (7.5YR 4/4) gravelly
sandy loam; common medium prominent yellowish
red (5YR 5/8) and common medium distinct grayish
brown (2.5Y 5/2) mottles; massive; friable; about 30
percent gravel, very strongly acid.

The thickness of the solum ranges from 36 to 42
inches. The thickness of the sandy deposits ranges
from 15 to 30 inches. The content of gravel ranges from
0 to 15 percent in the sandy upper part of the solum
and from 5 to 30 percent in the loamy lower part and in
the substratum.
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The A horizon or Ap horizon, where it occurs, has
value of 2 or 3 and chroma of 1 or 2. The Bhs horizon
has hue of 5YR or 7.5YR and chroma of 2 or 3. ltis
loamy sand or sandy loam. The Bs horizon has hue of
5YR or 7.5YR and chroma of 3 or 4. This horizon has
mottles with chroma of 2 to 8. It is loamy sand or sandy
loam. The 2Btg horizon has hue of 7.5YR or 10YR,
value of 4 or 5, and chroma of 2 to 4. It has mottles
with chroma of 2 to 8. It is sandy loam, gravelly sandy
loam, loam, or gravelly loam. The 2C horizon has
textures similar to those of the 2Btg horizon.

Rosholt Series

The Rosholt series consists of deep, well drained
soils on outwash plains and stream terraces. These
soils formed in loamy deposits or in silty and loamy
deposits and in the underlying very gravelly sand.
Permeability is moderate or moderately rapid in the
subsoil and rapid or very rapid in the substratum. Slope
ranges from 0 to 6 percent.

Typical pedon of Roshoit sandy loam, 2 to 6 percent
slopes, 1,700 feet north and 2,100 feet east of the
southwest corner of sec. 3, T. 26 N., R. 9 E.

Ap—0 to 10 inches: very dark grayish brown (10YR 3/2)
sandy loam, light brownish gray (10YR 6/2) dry:
weak very fine subangular blocky structure; friable;
common fine roots; about 10 percent gravel;
strongly acid; abrupt smooth boundary.

E/B—10 to 13 inches: 75 percent brown (10YR 5/3)
sandy loam (E), very pale brown (10YR 7/3) dry;
moderate very fine and fine subangular blocky
structure; friable; few fine roots; about 14 percent
gravel; dark brown (7.5YR 4/4) sandy loam (Bt);
moderate very fine and fine subangular blocky
structure; friable; mixed with some Ap horizon
material by earthworms; strongly acid; clear wavy
boundary.

B/E—13 to 17 inches; 60 percent dark brown (7.5YR
4/4) sandy loam (Bt); moderate fine subangutar
blocky structure: friable; few distinct patchy strong
brown (7.5YR 4/6) clay films on faces of peds; clay
coatings on sand grains; few fine roots; about 14
percent gravel; tongues of brown (10YR 5/3) sandy
loam (E), very pale brown (10YR 7/3) dry; moderate
fine subangular blocky structure; friable; strongly
acid: clear wavy boundary.

2Bt1—17 to 27 inches; dark brown (7.5YR 4/4) gravelly
sandy loam; moderate fine and medium subangular
blocky structure; friable; few fine roots; about 30
percent gravel, common distinct discontinuous
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strong brown (7.5YR 4/6) clay films on faces of
peds; clay coatings on sand grains; strongly acid;
clear wavy boundary.

2Bt2—27 to 30 inches; dark brown (7.5YR 4/4) gravelly
loamy coarse sand; moderate medium subangular
blocky structure; very friable; very few fine roots;
about 30 percent gravel; a few clay bridges
between sand grains; medium acid; clear wavy
boundary.

2C—30 to 60 inches; brown (7.5YR 5/4) and reddish
yellow (7.5YR 6/6) very gravelly sand; single grain;
loose; very few fine roots; about 40 percent gravel;
stratified sand and gravel; slightly acid.

The thickness of the solum ranges from 24 to 40
inches. The content of gravel ranges from 0 to 15
percent in the loamy upper part of the solum, from 0 to
35 percent in the lower part of the solum, and from 0 to
65 percent in the substratum. The content of cobbles
ranges from O to 5 percent in the solum and from 0 to
15 percent in the substratum.

The Ap horizon has chroma of 2 or 3. It is silt loam
or sandy loam. The A horizon, where it occurs, has
textures similar to those of the Ap horizon. It has value
of 2 or 3 and chroma of 1 or 2. Some pedons have a Bt
horizon. This horizon has hue of 10YR or 7.5YR, value
of 4 or 5, and chroma of 4 to 6. It is sandy loam, loam,
or fine sandy loam. The 2Bt horizon has hue of 7.5YR
or 5YR and value and chroma of 4 to 6. It is sandy
loam, gravelly sandy loam, loamy sand, or gravelly
loamy coarse sand. The 2C horizon is sand, gravelly
sand, or very gravelly sand. Stratification is common.

Rozellville Series

The Rozellville series consists of deep, well drained,
moderately permeable soils on uplands. These soils
formed in silty deposits underlain by loamy glacial till or
in loamy residuum derived from igneous and
metamorphic bedrock, or in both. Slope ranges from 2
to 6 percent.

Typical pedon of Rozellville silt loam, in an area of
Fenwood-Rozellville silt loams, 2 to 6 percent slopes,
2,200 feet west and 1,100 feet north of the southeast
corner of sec. 36, T. 30 N.,, R. 7 E.

Ap—O0 to 7 inches; very dark grayish brown (10YR 3/2)
silt loam, light brownish gray (10YR 6/2) dry;
moderate very fine subangular blocky structure;
friable; common fine roots; about 3 percent gravel;
strongly acid; abrupt smooth boundary.

E—7 to 9 inches; brown (10YR 5/3) silt loam, light gray
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(10YR 7/2) dry: weak medium platy structure parting
to moderate very fine subangular blocky; friable;
few fine roots; about 3 percent gravel; strongly acid;
clear wavy boundary.

B/E—9 to 14 inches; 65 percent dark brown (7.5YR 4/4)
silt loam (Bt); moderate fine subangular blocky
structure: friable:; few fine roots; very few faint
patchy clay films on horizontal faces of peds;
tongues of brown (10YR 5/3) silt loam (E), light gray
(10YR 7/2) dry; about 3 percent gravel; strongly
acid; gradual wavy boundary.

2Bt1—14 to 26 inches; dark brown (7.5YR 4/4) clay
loam; moderate medium subangular blocky
structure; friable; few fine roots; fingers of brown
(10YR 5/3) E horizon material through the upper
part of the horizon; comman distinct discontinuous
strong brown (7.5YR 4/6) clay films on faces of
peds; about 10 percent grave! and 3 percent
cobbles; strongly acid; gradual wavy boundary.

2Bt2—26 to 35 inches; yeliowish brown (10YR 5/4)
sandy loam; weak medium subangular blocky
structure; friable: few fine roots; few faint patchy
dark brown (7.5YR 4/4) clay films on vertical faces
of peds; about 12 percent gravel and 3 percent
cobbles; strongly acid; clear wavy boundary.

2C—35 to 60 inches; olive brown (2.5Y 4/4) gravelly
loam; massive; friable; about 20 percent gravel and
10 percent cobbles; medium acid.

The thickness of the solum ranges from 30 to 40
inches. The content of gravel ranges from 0 to 15
percent in the solum and from 0 to 35 percent in the
substratum. The content of cobbles ranges from 0 to 5
percent in the solum and from 10 to 35 percent in the
substratum.

The Ap horizon has chroma of 2 or 3. The A horizon,
where it occurs. has value and chroma of 2 or 3. The
2Bt horizon has hue of 5YR, 7.5YR, or 10YR; value of 4
or 5: and chroma or 4 to 6. It is sandy loam, loam,
sandy clay loam, or clay loam. The 2C horizon is sandy
loam. gravelly sandy loam, loam, gravelly loam, cobbly
sandy loam, or cobbly loam.

Scott Lake Series

The Scott Lake series consists of deep, moderately
well drained soils on outwash plains and stream
terraces. These soils formed in loamy deposits or in
silty and loamy deposits and in the underlying sand to
very gravelly coarse sand. Permeability is moderate or
moderately rapid in the subsoil and rapid or very rapid
in the substratum. Slope ranges from 0 to 3 percent.
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Typical pedon of Scott Lake sandy loam, 0 to 3
percent slopes, 4,100 feet west and 50 feet south of the
northeast corner of sec. 6, T. 26 N., R. 9 E.

Ap—a0 to 8 inches; dark brown (10YR 3/3) sandy loam,
pale brown (10YR 6/3) dry; moderate fine granular
structure; friable; common fine roots; about 5
percent gravel; slightly acid; abrupt smooth
boundary.

E/B—8 to 15 inches; 70 percent brown (10YR 5/3)
sandy loam, very pale brown (10YR 7/3) dry (E);
weak medium platy structure parting to moderate
very fine subangular blocky; friable; dark brown
(7.5YR 4/4) sandy loam (Bt); moderate fine
subangular blocky structure; friable; few fine roots;
about 5 percent gravel; slightly acid; gradual wavy
boundary.

B/E—15 to 22 inches; 70 percent dark brown (7.5YR
4/4) sandy loam (Bt); moderate fine subangular
blocky structure; friable; few fine roots; few clay
coatings on sand grains; tongues of brown (10YR
5/3) sandy loam (E); about 5 percent gravel;
strongly acid; gradual wavy boundary.

Bt1—22 to 29 inches; dark brown (7.5YR 4/4) sandy
loam; moderate medium subangular blocky
structure, friable; few fine roots; clay coatings on
most sand grains; interfingering of brown (10YR
5/3) sandy loam (E); about 5 percent gravel;
strongly acid; clear wavy boundary.

2Bt2—29 to 33 inches; strong brown (7.5YR 5/6) loamy
sand; common medium distinct yellowish red (5YR
5/8) mottles; weak medium subangular blocky
structure; very friable; few fine roots; few ciay
bridges between sand grains; about 10 percent
gravel, medium acid; clear wavy houndary.

2C—33 to 60 inches; light yellowish brown (10YR 6/4)
gravelly coarse sand; common medium prominent
strong brown (7.5YR 5/8) mottles; single grain;
loose; about 25 percent gravel; slightly acid.

The thickness of the solum ranges from 24 to 40
inches. The thickness of the silty or loamy deposits
ranges from 20 to 36 inches. The content of gravel
ranges from O to 15 percent in the upper part of the
solum, from 2 to 35 percent in the lower part of the
solum, and from 10 to 60 percent in the substratum.
The content of cobbles ranges from 0 to 5 percent in
the upper part of the solum and from 0 to 25 percent in
the lower part and in the substratum.

The Ap horizon has value of 3 or 4 and chroma of 2
or 3. The A horizon, where it occurs, has value of 2 or 3
and chroma of 1 or 2. The Ap or A horizon is sandy
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loam or silt loam. The Bt horizon has hue of 10YR or
7.5YR, value of 4 or 5, and chroma of 3 or 4. It is silt
loam. loam. fine sandy loam, or sandy loam. The 2Bt
horizon has hue of 7.5YR or 5YR, value of 4 or 5, and
chroma of 3 to 6. It is sandy loam, loamy sand, or the
gravelly analogs of these textures. The 2C horizon is
sand, coarse sand, or the gravelly or very gravelly
analogs of these textures.

Seelyeville Series

The Seelyeville series consists of deep, very poorly
drained soils in depressions on ground moraines,
glacial lake plains, and outwash plains. These soils
formed in herbaceous organic material more than 51
inches thick. Permeability is moderately slow to
moderately rapid. Slope is 0 to 1 percent.

Typical pedon of Seelyeville muck, 0 to 1 percent
slopes. 500 feet west and 2,510 feet south of the
northeast corner of sec. 12, T. 26 N., R. 9 E.

Oa1—0 to 4 inches; sapric material, black (10YR 2/1)
broken face, very dark gray (10YR 3/1) rubbed:;
about 50 percent fiber, 15 percent rubbed;
moderate thick platy structure; nonsticky; common
fine roots; primarily herbaceous fibers; neutral (pH
6.9 in water); clear wavy boundary.

Oa2-—4 to 10 inches; sapric material, black (10YR 2/1)
broken face and rubbed; about 20 percent fiber, 3
percent rubbed; moderate medium subangular
blocky structure; slightly sticky; few fine roots;
primarily herbaceous fibers; slightly acid (pH 6.5 in
water): clear wavy boundary.

Oa3—10 to 20 inches; sapric material, black (10YR 2/1)
broken face and rubbed; about 30 percent fiber, 10
percent rubbed. moderate coarse subangular blocky
structure; nonsticky; primarily herbaceous fibers:
about 3 percent woody fragments 1 inch in diameter
and 1 to 3 inches in length; slightly acid (pH 6.5 in
water). clear wavy boundary.

Oad4—20 to 41 inches; sapric material, black (10YR 2/1)
broken face and rubbed; about 30 percent fiber, 10
percent rubbed. moderate coarse subangular blocky
structure: nonsticky; primarily herbaceous fibers;
about 8 percent woody fragments 1 inch in diameter
and 1 to 6 inches in length; neutral (pH 6.9 in
water); clear wavy boundary.

Oa5—41 to 60 inches; sapric material, black (10YR 2/1)
broken face and rubbed; about 30 percent fiber, 10
percent rubbed. massive; nonsticky; primarily
herbaceous fibers; about 8 percent woody
fragments 1 inch in diameter and 1 to 6 inches in
length; neutral (pH 7.1 in water).
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The organic material is more than 51 inches thick. It
has value of 2 or 3 and chroma of 1 or 2 throughout.

Sherry Series

The Sherry series consists of deep, poorly drained
and very poorly drained soils in depressions and
drainageways on ground moraines. These soils formed
in silty deposits underiain by toamy glacial till or in
loamy residuum derived from igneous and metamorphic
rock, or in both. Permeability is moderately slow or
moderate in the upper part of the profile and moderately
slow in the lower part. Slope ranges from 0 to 3
percent.

Typical pedon of Sherry silt loam, 0 to 3 percent
slopes, 1,500 feet north and 100 feet west of the
southeast corner of sec. 25, T. 30 N., R. 8 E.

A1—0 to 4 inches; very dark brown (10YR 2/2) silt
loam, grayish brown {10YR 5/2) dry; few fine
prominent dark brown (7.5YR 4/4) mottles;
moderate medium granular structure; friable; many
fine roots; about 1 percent gravel; very strongly
acid; clear wavy boundary.

A2—4 to 8 inches; very dark grayish brown (10YR 3/2)
sitt loam, light brownish gray (10YR 6/2) dry; few
fine prominent dark brown (7.5YR 4/4) mottles;
moderate very fine subangular blocky structure;
friable; common fine roots; about 1 percent gravel;
very strongly acid; clear wavy boundary.

Eg—8 to 13 inches; light brownish gray (2.5Y 6/2) silt
loam; common fine prominent dark brown (7.5YR
4/4) mottles; weak medium platy structure parting to
moderate very fine subanguliar blocky; friable; few
fine roots; about 5 percent gravel; common fine very
dark brown (10YR 2/2) concretions (iron and
manganese oxides); very strongly acid; clear wavy
boundary.

BEg—13 to 18 inches; light brownish gray (2.5Y 6/2) silt
loam; common medium prominent strong brown
(7.5YR 5/6) mottles; weak fine subangular blocky
structure; friable; few fine roots; about 5 percent
gravel; few fine very dark brown (10YR 2/2)
concretions (iron and manganese oxides); very
strongly acid; clear wavy boundary.

Btg—18 to 26 inches; grayish brown (10YR 5/2) silt
loam; common medium prominent yellowish red
(5YR 5/6) mottles; weak medium prismatic structure
parting to moderate fine subangular blocky; friable;
few fine roots; about 1 percent gravel; common
distinct dark gray (10YR 4/1) clay films on vertical
faces of peds; very strongly acid; clear wavy
boundary.
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2Bt—26 to 38 inches; brown (7.5YR 5/4) loam; common
medium distinct yellowish red (5YR 5/6) and many
medium distinct brown (7.5YR 5/2) mottles; weak
medium prismatic structure parting to moderate
medium subangular blocky; firm; few fine roots;
about 2 percent gravel; few distinct dark gray (10YR
4/1) clay films on vertical faces of peds; very
strongly acid; clear wavy boundary.

2BC—38 to 44 inches; dark brown (7.5YR 4/4) loam;
common medium distinct yellowish red (5YR 5/6)
and brown (7.5YR 5/2) mottles; weak medium
subangular blocky structure; firm; about 5 percent
gravel. strongly acid; clear wavy boundary.

3C—44 to 60 inches: yellowish brown (10YR 5/6),
grayish brown (2.5Y 5/2), light olive brown (2.5Y
5/4), and yellowish red (5YR 5/8) loam; massive,
firm: about 5 percent gravel; medium acid.

The thickness of the solum ranges from 30 to 60
inches. The thickness of the silty deposits ranges from
15 to 30 inches. The content of gravel ranges from 0 to
5 percent in the upper part of the solum and from 5 to
35 percent in the lower part and in the substratum. The
content of cobbles ranges from 0 to 5 percent in the
upper part of the solum and from 0 to 10 percent in the
lower part and in the substratum.

The A horizon or the Ap horizon, where it occurs, has
value of 2 or 3 and chroma of 1 or 2. The Eg, BEg, and
Btg horizons have hue of 10YR, 2.5Y, or 5Y; value of 4
to 6; and chroma of 1 or 2. They are silt loam or silty
clay loam. The 2Bt horizon has hue of 5Y, 2.5Y, 10YR,
7.5YR. 5YR. or 2.5YR; value of 4 or 5; and chroma of 2
to 8. It is loam, sandy loam, sandy clay loam, clay loam,
or the gravelly analogs of these textures. The 3C
horizon has textures similar to those of the 2Bt horizon.

Sturgeon Series

The Sturgeon series consists of deep, somewhat
poorly drained soils on flood plains. These soils formed
in silty, loamy, and sandy alluvial deposits. Permeability
is moderate in the silty and loamy upper part of the
profile and rapid in the sandy lower part. Slope ranges
from 0 to 2 percent.

These soils have more sand in the lower part of the
control section and have yellower hue than is defined
as the range for the Sturgeon series. These differences,
however, do not affect the usefulness or behavior of the
soils.

Typical pedon of Sturgeon silt loam, 0 to 2 percent
slopes, 1,250 feet south and 1,750 feet west of the
northeast corner of sec. 31, T. 30 N., R. 5 E.
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A—a0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; moderate
fine granular structure; friable; common fine roots;
about 2 percent gravel; strongly acid; clear wavy
boundary.

C1—8 to 18 inches; dark yellowish brown (10YR 3/4)
silt loam; weak very fine subangular blocky
structure; friable; few fine roots; about 3 percent
gravel; strongly acid; clear wavy boundary.

C2—18 to 31 inches; dark brown (7.5YR 3/4), stratified
silt loam, loam, and sandy loam; few fine distinct
dark grayish brown (10YR 4/2) and common fine
distinct strong brown (7.5YR 5/6) mottles; weak
medium subangular blocky structure; friable; few
fine roots; about 3 percent gravel; strongly acid;
abrupt wavy boundary.

C3—31 to 41 inches; dark yellowish brown (10YR 4/4)
sand; common medium distinct strong brown
(7.5YR 5/6) mottles; single grain; loose; about 5
percent gravel; strongly acid; clear wavy boundary.

C4—41 to 60 inches; brown (10YR 5/3) sand; single
grain; loose; about 10 percent gravel, strongly acid.

The thickness of the silty and loamy mantle ranges
from 16 to 36 inches. The content of gravel ranges from
0 to 10 percent throughout the profile.

The A horizon or the Ap horizon, where it occurs, has
hue of 10YR or 7.5YR and value and chroma of 2 or 3.
The part of the C horizon within a depth of about 36
inches is silt loam, loam, fine sandy loam, or sandy
loam. Stratification of these textures or with coarser
ones is common. The lower part of the C horizon is
sand, fine sand, loamy sand, or loamy fine sand.
Stratification of these textures or with finer ones is
common.

Withee Series

The Withee series consists of deep, somewhat poorly
drained soils on ground moraines. These soils formed in
silty deposits and in the underlying loamy glacial till (fig.
15). Permeability is moderately slow or moderate in the
silty upper part of the profile and very slow in the
substratum. Slope ranges from 1 to 6 percent.

Typical pedon of Withee silt loam, 1 to 6 percent
slopes, 1,800 feet north and 1,675 feet east of the
southwest corner of sec. 7, T. 27 N.,, R. 2 E.

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam, light brownish gray (10YR 6/2) dry;
moderate fine subangular blocky structure; friable;
common fine roots; slightly acid; abrupt smooth
boundary.
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Figure 15.—Typical profile of a Withee silt loam, which formed in
silty deposits and the underlying loamy glacial till. Depth is
marked in feet.

E—8 to 13 inches: brown (10YR 5/3) silt loam, very
pale brown (10YR 7/3) dry; few fine faint grayish
brown (10YR 5/2) and common medium prominent
strong brown (7.5YR 5/6) mottles; weak thick platy
structure parting to moderate fine subangular
blocky: friable; few fine roots; strongly acid; clear
wavy boundary.
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E/B—13 to 25 inches; 80 percent brown (10YR 5/3) silt
loam (E); many coarse faint grayish brown (10YR
5/2) and common medium prominent strong brown
(7.5YR 5/6) mottles; weak very thick platy structure
parting to moderate medium subangular blocky;
friable; dark brown (7.5YR 4/4) silt loam (Bt); few
fine roots; very strongly acid; gradual wavy
boundary.

B/E—25 to 32 inches; 70 percent dark brown (7.5YR
4/4) loam (Bt); many coarse distinct grayish brown
(10YR 5/2) and common medium prominent
yellowish red (5YR 5/8) mottles; moderate medium
subangular blocky structure; friable; few fine roots;
few faint discontinuous reddish brown (5YR 4/4)
clay films on horizontal faces of peds (Bt); tongues
of brown (10YR 5/3) silt loam (E); very strongly
acid; clear wavy boundary.

2Bt1—32 to 39 inches; reddish brown (5YR 4/4) clay
loam; common fine distinct pinkish gray (5YR 6/2)
and common medium prominent yellowish red (5YR
5/8) mottles; moderate medium prismatic structure
parting to strong coarse subangular blocky; firm;
common faint discontinuous reddish brown (5YR
4/3) clay films on all faces of peds; about 5 percent
gravel; very strongly acid; clear wavy boundary.

2Bt2—39 to 45 inches; reddish brown (5YR 4/4) sandy
clay loam; few medium prominent yellowish red
(5YR 5/8) mottles; moderate coarse subangular
blocky structure; firm; few faint discontinuous
reddish brown (5YR 4/3) clay films on vertical faces
of peds; about 10 percent gravel; very strongly acid;
gradual wavy boundary.

Cd—45 to 60 inches; reddish brown (5YR 4/4) sandy
clay loam; massive; firm; about 10 percent gravel,
very strongly acid.

The thickness of the solum ranges from 32 to 45
inches. The thickness of the silty deposits ranges from
15 to 36 inches. The content of gravel ranges from 0 to
S percent in the silty deposits and from 0 to 15 percent
in the underlying loamy till.

The Ap horizon has value and chroma of 2 or 3. The
A harizon, where it occurs, has value of 2 or 3 and
chroma of 1 or 2. Some pedons have a Bt horizon. This
horizon has hue of 10YR or 7.5YR, value of 4 or 5, and
chroma of 3 or 4. It is silt loam. The 2Bt horizon has
hue of 7.5YR or 5YR, value of 4 or 5, and chroma of 3
or 4. This horizon has mottles with chroma of 2 to 8. It
is loam, sandy clay loam, or clay loam. The 2Cd
horizon has textures similar to those of the 2Bt horizon.
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This section describes the geology and underlying
material in Marathon County, the processes of soil
formation. and the factors of soil formation.

Geology and Underlying Material

Robert N. Cheetham. geologist. Soil Conservation Service, and
John W. Attig. Jr.. geologist. Wisconsin Geological and Natural
History Survey. helped prepare this section.

Marathon County, within the Northern Highland of
Wisconsin, is underlain by a variety of Precambrian
igneous. volcanic, and metamorphic rocks (11). In about
5 percent of the area, mostly in the southwestern and
southern parts of the county, the Precambrian rock is
overlain by Upper Cambrian sandstone. Both the
Precambrian and Upper Cambrian rocks are quarried
for dimension stone. A distinctive red granite is quarried
in several areas, and well cemented Upper Cambrian
sandstone is quarried at a few sites. The Precambrian
rock has been weathered to a considerable depth in
many areas of the county. The weathered, coarse
grained. red granite, locally called “rotten granite,” is
extensively used in county road maintenance and
landscaping. The two most conspicuous landforms are
Rib Mountain, a monadnock of quartzite, and the valley
of the Wisconsin River.

The Precambrian and Upper Cambrian rock is
overlain by as much as 260 feet of Pleistocene material
(12). The thickest Pleistocene deposits occur in the
valleys of the Wisconsin, Rib, Eau Pleine, and Plover
Rivers. In these valleys the streams marginal to and
draining from the Pleistocene glaciers deposited thick
sequences of stratified sand and gravelly sand. These
are locally overlain by thin deposits of postglacial
alluvium or windblown silt. The sand and gravelly sand
deposited by meltwater streams is mined in many
areas. The extent of these outwash deposits coincides
generally with associations 7, 8, and 9, which are
described in the section “General Soil Map Units.”

Glacial materials were deposited by the Chippewa
and Western Green Bay ice lobes during the
Pleistocene epoch. The stratigraphic sequence of

glacial formational units is complex, and it is based on
the mineralogical, chemical, and physical characteristics
of till assemblages and associated alluvial and
lacustrine deposits. The oldest till deposited is the
Wausau Member of the Marathon Formation. It is
probably of pre-Wisconsinan age. It is in the central part
of the county. This till and the associated sand and
gravel, which were deposited by a glacial advance from
the west-northwest, form a discontinuous cover,
generally less than 10 feet thick, over the bedrock.
Glacial erratics throughout the area provide clear
evidence of glaciation. Adjacent to the major
drainageways, the thin deposits of glacial materiats
have been eroded and the underlying Precambrian rock
crops out. The area of this till generally coincides with
associations 4, 5, and 6.

A glacial deposit of intermediate age, the Edgar
Member of the Marathon Formation, overlies the
Wausau Member. This till, deposited by an advance of
ice from the northwest, is reddish brown to pinkish gray
loam, sandy loam, sandy clay loam, or clay loam. It is
calcareous but has been leached to depths of at least
10 feet. The extent of the Edgar Member is
approximately defined by association 2.

Another glacial deposit of intermediate age was
transported from the north in early Wisconsinan or pre-
Wisconsinan times. This deposit is reddish brown sandy
loam till and is in the northern part of the county. This
stratigraphic unit is the Merrill Member of the Lincoln
Formation. The till is as much as 200 feet thick. Its
extent generally coincides with association 1.

The most recent glacial stratigraphic unit in Marathon
County, the Mapleview Member of the Horicon
Formation, is late Wisconsinan in age. The till is reddish
brown or brown sandy loam or loamy sand. It occurs in
the eastern part of the county and was deposited by the
Western Green Bay ice lobe. Because this area was the
most recently glaciated in Marathon County, the
landforms are well preserved and undrained
depressions are common. The extent of this area
generally coincides with association 3.
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Processes of Soil Formation

Horizons are differentiated in a soil as a result of the
action of certain basic soil-forming processes. There are
four main processes. They are gains, losses, transfers,
and transformations, and they generally do not act
alone. Some changes promote and others retard or
offset horizon differentiation. The balance among the
changes determines the nature of the soil at any given
point.

Withee soils exemplify how these soil-forming
processes interact. The parent material of these soils
was acid loamy till and windblown silt loam. The silt
loam was probably deposited over the till during and
after the glacial period. Because these soils are nearly
level and gently sloping and are underlain by nonporous
till, they are somewhat poorly drained. The climate
favored the growth of plants. Plants and animals
contributed to the accumulation of organic matter and
organic acids, and they mixed the soii. These processes
accelerated as more and higher forms of organisms
grew in the soils and produced more organic residue
and acids.

Organic matter in various stages of decompasition
accumulated on or near the surface. Decomposed
organic matter gave the surface layer a darker color
than it originally had. Suspended particles of clay were
translocated downward in the soils by slowly percolating
water. Chemical weathering of minerals, along with the
accumulation of clay. gradually changed the middle part
of the soil profile to clay loam. Periodic wetting and
drying in the upper part of the soils caused oxidation
and reduction of the iron in the subsurface layer and
subsoil. This process gave these horizons a mottled
color.

As a result of these processes, the Withee soils have
a very dark grayish brown silt loam surface layer, a
mottled silt loam subsurface layer, and a mottled loam,
clay loam, and sandy clay loam subsoil. They are
underlain by acid sandy clay loam glacial till at a depth
of about 45 inches. This underlying till has changed
little since it was deposited.

Processes that took place in the formation of Withee
soils were gains of organic matter in the surface layer,
loss of clay in the subsurface layer and the subsequent
transfer of clay to the subsoil, and the. transformation of
iron compounds in the subsurface layer and subsoil. All
of these processes are active in the soils of Marathon
County. The kinds of parent material in Marathon
County together with the relief have, to a great extent,
determined the kinds of processes that are dominant in
the formation of all the soils. These processes are, in
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turn, largely responsible for the differences and
similarities among the soils.

Factors of Soil Formation

The factors that determine the kind of soil that forms
at any given point are the composition of the parent
material; the climate under which the soil material has
accumulated and weathered; the plant and animal life
on and in the soil; the relief, or lay of the land; and the
fength of time that the forces of soil formation have
acted on the soil material (8).

Climate and plant and animal life, chiefly plants, are
active factors of soil formation. They alter the
accumulated parent material and bring about the
development of genetically related horizons. The effects
of climate and plant and animal life are conditioned by
relief. The parent material affects the kind of profile that
can form and, in extreme cases, determines it almost
entirely. Finally, time is needed for the transformation of
the parent material into a soil. Usually, a long time is
required for the development of distinct horizons.

The factors of soil formation are so closely
interrelated that few generalizations can be made
regarding the effect of any one factor unless conditions
are specified for the other four.

Parent Material

Parent material is the unconsolidated mass in which
a soil forms. It largely determines the chemical and
mineralogical composition of the soil. All of the soils in
Marathon County formed in deposits that are directly or
indirectly the result of glacial action. Some soils formed
in more than one kind of parent material. Many have a
silty mantle of eolian origin.

Most of the soils in Marathon County formed partially
in glacial till or glacial outwash. Many formed in
residuum derived from the underlying igneous or
metamorphic bedrock or have this locally derived
residuum mixed into the till. A few soils formed in
glaciolacustrine deposits, alluvial deposits, or organic
material.

Glacial till is unstratified, unsorted glacial debris
consisting of clay, silt, and sand. it may contain gravel,
cobbles, stones, or boulders. There were three or more
glacial advances into Marathon County. These are
distinguished primarily by the textures of the tili and the
amount of locally derived residuum mixed with the till.

Hatley and Kennan soils formed in the youngest till.
They formed in a silty or loamy mantle over till that is
typically loamy sand.

Amery, Cable, Freeon, and Magnor are examples of
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soils that formed in till of intermediate age. They formed
in a silty or loamy mantie over till that is typically
gravelly sandy loam.

The oldest till contains varying amounts of residuum
derived locally from the underlying bedrock. Rozeliville
and Sherry soils formed in silty and loamy deposits over
mixed loamy till and residuum. Fenwood and Rietbrock
soils formed in silty deposits and in the underlying
mixed loamy till and residuum. Undifferentiated igneous
and metamorphic bedrock is within 5 feet of the surface
of these soils. Marathon, Moberg, and Mylrea soils
formed in silty and loamy deposits over extremely
gravelly residuum known as grus. Dancy. Guenther,
Meadland. Mosinee. and Rockers soils formed in loamy
or sandy deposits over mixed loamy glacial till and
residuum. Mosinee soils are underlain by
undifferentiated igneous and metamorphic bedrock
within 5 feet of the surface. Altdorf and Dolph soils
formed in silty deposits over mixed clayey glacial till and
residuum. Ribhill soils formed in silty deposits over
quarizite bedrock.

Glacial outwash was deposited by meltwater flowing
from glacial ice. It occurs as sandy and gravelly
deposits that are commonly stratified. This material is
adjacent to the major streams throughout the county
and on pitted outwash and outwash plains in the
eastern part of the county. Chetek, Minocqua, Oesterle,
Rosholt. and Scott Lake soils formed in silty or loamy
deposits and in the underlying sand and gravel. Meehan
and Newson soils formed in sandy outwash. Mahtomedi
soils formed in sandy and gravelly outwash.

Glaciolacustrine deposits are in glacial lake basins or
on plains. They were exposed when water levels
dropped or the elevation of the land rose. Alban and
Plover soils formed in stratified, loamy lacustrine
deposits. Graycalm soils formed mostly in sandy
deposits.

Organic material consists mainly of sedges, reeds,
grasses, and woody fragments in varying stages of
decomposition. Greenwood and Seelyeville soils formed
in more than 51 inches of organic material. Cathro soils
formed in organic material 16 to 51 inches deep over
silty and loamy deposits.

Alluvial deposits are of recent origin. They were
deposited on stream bottoms by floodwater. The soils
that formed in alluvium generally do not have distinct
horizons. They generally vary in texture. Dunnville,
Fordum, and Sturgeon soils formed in alluvial deposits.

Climate
Precipitation and temperature affect soil formation.
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They have a direct effect on the weathering of rock and
the alteration of the parent material. The weathering
and alteration occur through the mechanical action of
freezing and thawing and the chemical action generated
by the leaching of water.

Differences in climate within the county are too small
to have had any great effect on the differences among
the soils. Marathon County has a humid-temperate
continental climate that favors the growth of trees.

Plant and Animal Life

Plant and animal life, which includes trees, shrubs,
grasses, fungi, bacteria, earthworms, rodents, and
humans, affect soil formation. These living organisms
supply organic matter, mix the soil horizons, bring
nutrients up from the lower horizons, and improve the
movement of air and water through the soil.

The influence of vegetation on the characteristics of
soils is shown by the differences in color between soils
that formed under trees and those that formed under
grass. Most of the soils in Marathon County formed
under trees. These soils have a lighter colored or a
thinner surface layer and are generally more acid than
the soils that formed under grass.

Human activities have influenced the soils by
disturbing and altering the natural soil-forming
processes. These activities may be beneficial or
destructive. In some areas removal of the plant cover
has accelerated erosion, and in others bare soils have
been stabilized by a plant cover. Cultivation has mixed
the upper soil horizons, and applications of fertilizer and
lime have altered the fertility and reaction of the soils.
Cropping practices have resulted in gains or losses in
organic matter. The natural drainage of the soils has
been changed by the installation of various types of
drains and the construction of building structures. These
activities in turn have changed the kinds of vegetation.

Relief

Relief affects a number of soil properties. These
properties include the thickness of the solum, the
thickness and organic matter content of the surface
layer, drainage, color, horizon differentiation, reaction,
temperature, and nature of the original material. The
present-day relief of Marathon County is determined
both by glacial deposits and by the underlying bedrock.

The surface layer of sloping and steeper soils tends
to be thinner and lighter colored than that of the less
sloping soils. Normally, such soils are well drained,
exhibit mottle-free colors, have fewer horizons than the
less sloping soils and are less well developed, vary in
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reaction, and have soil temperatures that vary with the
slope aspect. Some of these features are related to the
smaller amount of water that moves through the profile
because of increased runoff.

Where runoff accumulates in depressions and nearly
level areas, the soils become saturated at various
depths for various lengths of time. For example, the
Rosholt soils are well drained and are free of the
mottles caused by saturation to a depth of at least 5
feet. In the gently sloping and nearly level Scott Lake
soils, reddish mottles are at a depth of 3 to 5 feet
because of saturation for short periods. The nearly level
Oesterle soils are saturated at a depth of 1 to 3 feet
and have gray mottles because of longer periods of
saturation. The Minocqua soils, which are in the lowest
areas on the landscape, are dominantly gray because
they have been saturated at or near the surface for long
periods. Generally, these saturated soils develop a
thicker and darker surface layer than do unsaturated
soils. The excess water stimulates plant growth and
results in a subsequent accumulation of organic matter
that exceeds the rate of decomposition.

The thickness of the solum and the differentiation of

horizons also are related to relief. The sloping to steep
Fenwood soils commonly have a thinner solum and
exhibit less subsoil development than do the gently
sloping Fenwood soils.

Time

Time modifies the effects of the other soil-forming
factors. The longer the factors have interacted, the
more highly developed or mature the soil is.

Probably the youngest soils in Marathon County are
the Fordum soils. These soils are in depressions, in
overflow channels, and on flood plains along rivers.
They may exhibit some layering of materials but little, if
any, subsoil development. This condition exists because
these materials have been in place only for a short
time, are often reworked by the streams or rivers, and
periodically receive deposits of new material.

Probably the oldest soils in the county are the
Meadland soils. These soils are on ground moraines,
mainly in the south-central part of the county. They
formed in loamy deposits over loamy glacial till that is at
least 40,000 years old. These soils exhibit distinct
profile development.
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Aggregate, soil. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alluvium. Material, such as sand, silt, or clay,
deposited on land by streams.

Area reclaim (in tables). An area difficult to reclaim
after the removal of soil for construction and other
uses. Revegetation and erosion control are
extremely difficult.

Argillic horizon. A subsoil horizon characterized by an
accumulation of illuvial clay.

Association, soil. A group of soils geographically
associated in a characteristic repeating pattern
and defined and delineated as a single map unit.

Available water capacity (available moisture
capacity). The capacity of soils to hold water
available for use by most plants. It is commonly
defined as the difference between the amount of
soil water at field moisture capacity and the
amount at wilting point. It is commonly expressed
as inches of water per inch of soil. The capacity, in
inches, in a 60-inch profile or to a limiting layer is
expressed as—

Verylow ... Oto3
Low ... . 3to06
Moderate ............................... 6to9
High. ... 9to 12
Very high ........................ more than 12

Bedrock. The solid rock that underlies the soil and
other unconsolidated material or that is exposed at
the surface.

Boulders. Rock fragments larger than 2 feet (60
centimeters) in diameter.

Cation. An ion carrying a positive charge of electricity.
The common soil cations are calcium, potassium,
magnesium, sodium, and hydrogen.

Chisel planting. Seedbed preparation by chiseling
without inversion of the soil, leaving a protective
cover of crop residue on the surface for erosion
control.

Clay. As a soil separate, the mineral soil particles less

than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
fess than 45 percent sand, and less than 40
percent silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root
channels. Synonyms: clay coating, clay skin.

Clayey soll material. Clay, silty clay, or sandy clay.

Coarse fragments. If round, mineral or rock particles 2
millimeters to 25 centimeters (10 inches) in
diameter; if flat, mineral or rock particles
(flagstone) 15 to 38 centimeters (6 to 15 inches)
long.

Coarse textured soil. Sand or loamy sand.

Cobblestone (or cobble). A rounded or partly rounded
fragment of rock 3 to 10 inches (7.5 to 25
centimeters) in diameter.

Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures on a complex slope is difficult.

Complex, soil. A map unit of two or more kinds of soil
in such an intricate pattern or so small in area that
it is not practical to map them separately at the
selected scale of mapping. The pattern and
proportion of the soils are somewhat similar in all
areas.

Conservation tillage. A tillage system that does not
invert the soil and that leaves a protective amount
of crop residue on the surface throughout the year.

Consistence, soil. The feel of the soil and the ease
with which a lump can be crushed by the fingers.
Terms commonly used to describe consistence
are—

Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can
be pressed together into a lump.

Firm.—When moist, crushes under moderate
pressure between thumb and forefinger, but
resistance is distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
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pressure but can be pressed into a lump; will form
a “wire" when rolled between thumb and
forefinger.

Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather
than to pull free from other material.

Hard. —When dry, moderately resistant to
pressure; can be broken with difficulty between
thumb and forefinger.

Soft.—When dry, breaks into powder or individual
grains under very slight pressure.
Cemented.—Hard; little affected by moistening.

Contour stripcropping. Growing crops in strips that
follow the contour. Strips of grass or close-growing
crops are alternated with strips of clean-tilled
crops or summer fallow.

Control section. The part of the soil on which
classification is based. The thickness varies
among different kinds of soil, but for many it is that
part of the soil profile between depths of 10 inches
and 40 or 80 inches.

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Deep to water (in tables). Deep to the permanent water
table during the dry part of the year. Typically, the
depth to the water table is more than 5 feet.

Deferred grazing. Postponing grazing or resting grazing
land for a prescribed period.

Depth, soil. The thickness of the soil over bedrock. In
this survey the depth classes are deep, more than
40 inches; moderately deep, 20 to 40 inches; and
shallow, 10 to 20 inches.

Depth to rock (in tables). Bedrock is too near the
surface for the specified use.

Diversion (or diversion terrace). A ridge of earth,
generally a terrace, built to protect downslope
areas by diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial
saturation during soil formation, as opposed to
altered drainage, which is commonly the result of
artificial drainage or irrigation but may be caused
by the sudden deepening of channels or the
blocking of drainage outlets. Seven classes of
natural soil drainage are recognized:

Excessively drained.—Water is removed from the
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soil very rapidly. Excessively drained soils are
commonly very coarse textured, rocky, or shallow.
Some are steep. All are free of the mottling related
to wetness.

Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious.
Some are shallow. Some are so steep that much
of the water they receive is lost as runoff. All are
free of the mottling related to wetness.

Well drained.—Water is removed from the soil
readily, but not rapidly. It is available to plants
throughout most of the growing season, and
wetness does not inhibit growth of roots for
significant periods during most growing seasons.
Well drained soils are commonly medium textured.
They are mainly free of mottling.

Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods.
Moderately well drained soils are wet for only a
short time during the growing season, but
periodically they are wet long enough that most
mesophytic crops are affected. They commonly
have a slowly pervious layer within or directly
below the solum, or periodically receive high
rainfall, or both.

Somewhat poorly drained.—Water is removed
slowly enough that the soil is wet for significant
periods during the growing season. Wetness
markedly restricts the growth of mesophytic crops
uniess artificial drainage is provided. Somewhat
poorly drained soils commonly have a slowly
pervious layer, a high water table, additional water
from seepage, nearly continuous rainfall, or a
combination of these.

Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free
water is commonly at or near the surface for long
enough during the growing season that most
mesophytic crops cannot be grown uniess the soil
is artificially drained. The soil is not continuously
saturated in layers directly below plow depth. Poor
drainage results from a high water table, a slowly
pervious layer within the profile, seepage, nearly
continuous rainfall, or a combination of these.
Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic
crops cannot be grown. Very poorly drained soils
are commonly level or depressed and are
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frequently ponded. Yet, where rainfall is high and
nearly continuous, they can have moderate or high
slope gradients.

Drainage, surface. Runoff, or surface flow of water,
from an area.

Drumlin. A low, smooth, elongated oval hill, mound, or
ridge of compact glacial till. The longer axis is
parallel to the path of the glacier and commonly
has a blunt nose pointing in the direction from
which the ice approached.

Eluviation. The movement of material in true solution or
colloidal suspension from one place to another
within the soil. Soil horizons that have lost material
through eluviation are eluvial; those that have
received material are illuvial.

Erosion. The wearing away of the land surface by
water, wind, ice, or other geologic agents and by
such processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic
processes acting over long geologic periods and
resulting in the wearing away of mountains and
the building up of such landscape features as
flood plains and coastal plains. Synonym: natural
erosion.

Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the
activities of man or other animals or of a
catastrophe in nature, for example, fire, that
exposes the surface.

Esker (geology). A narrow, winding ridge of stratified
gravelly and sandy drift deposited by a stream
flowing in a tunnel beneath a glacier.

Excess fines (in tables). Excess silt and clay in the soil.
The soil is not a source of gravel or sand for
construction purposes.

Fast intake (in tables). The rapid movement of water
into the soil.

Fertility, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Fibric soil material (peat). The least decomposed of all
organic soil material. Peat contains a large amount
of well preserved fiber that is readily identifiable
according to botanical origin. Peat has the lowest
bulk density and the highest water content at
saturation of all organic soil material.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Frost action (in tables). Freezing and thawing of soil

137

moisture. Frost action can damage roads,
buildings and other structures, and plant roots.

Genesis, soil. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Glacial drift (geology). Pulverized and other rock
material transported by glacial ice and then
deposited. Also, the sorted and unsorted material
deposited by streams flowing from glaciers.

Glacial outwash (geology). Gravel, sand, and silt,
commonly stratified, deposited by glacial
meltwater.

Glacial till (geology). Unsorted, nonstratified glacial drift
consisting of clay, silt, sand, and boulders
transported and deposited by glacial ice.

Glaciofluvial deposits (geology). Material moved by
glaciers and subsequently sorted and deposited by
streams flowing from the meiting ice. The deposits
are stratified and occur as kames, eskers, deltas,
and outwash plains.

Glaciolacustrine deposits. Material ranging from fine
clay to sand derived from glaciers and deposited
in glacial lakes mainly by glacial meltwater. Many
deposits are interbedded or laminated.

Gleyed soil. Soil that formed under poor drainage,
resulting in the reduction of iron and other
elements in the profile and in gray colors and
mottles.

Granite. An equigranular, light colored igneous rock that
has quartz as a dominant mineral and includes
feldspar and mica.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as
protection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.6 centimeters) in
diameter. An individual piece is a pebble.

Gravelly soil material. Material that is 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.6
centimeters) in diameter.

Green manure crop (agronomy). A soil-improving crop
grown to be plowed under in an early stage of
maturity or soon after maturity.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table.

Grus. An accumulation of angular, coarse grained
fragments resulting from the granular
disintegration of crystalline rocks. Commonly
known as rotten granite.
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Hemic soil material (mucky peat). Organic soil
material intermediate in degree of decomposition
between the less decomposed fibric and the more
decomposed sapric material.

Hill. A natural elevation of the land surface that has a
slope of 10 percent or more.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics
produced by soil-forming processes. In the
identification of soil horizons, an uppercase letter
represents the major horizons. Numbers or
lowercase letters that follow represent subdivisions
of the major horizons. The major horizons are as
follows:

O horizon.—An organic layer of fresh and
decaying plant residue.

A horizon.—The mineral horizon at or near the
surface in which an accumulation of humified
organic matter is mixed with the mineral material.
Also, any plowed or disturbed surface layer.

E horizon.—The mineral horizon in which the main
feature is loss of silicate clay, iron, aluminum, or
some combination of these.

B horizon.—The mineral horizon below an O, A, or
E horizon. The B horizon is in part a layer of
transition from the overlying horizon to the
underlying C horizon. The B horizon also has
distinctive characteristics, such as (1)
accumulation of clay, sesquioxides, humus, or a
combination of these; (2) granular, prismatic, or
blocky structure; (3) redder or browner colors than
those in the A horizon; or (4) a combination of
these.

C horizon.—The mineral horizon or layer,
excluding indurated bedrock, that is little affected
by soil-forming processes and does not have the
properties typical of the overlying horizon. The
material of a C horizon may be either like or unlike
that in which the solum formed. If the material is
known to differ from that in the solum, an Arabic
numeral, commonly a 2, precedes the letter C.

Cd horizon.—Dense, unconsolidated deposits or
material that has high bulk density; for example,
basal till.

Cr horizon.—Soft, consolidated bedrock beneath
the soil.

R layer.—Hard, consolidated bedrock beneath the
soil. The bedrock commonly underlies a C horizon
but can be directly below an A or a B horizon.

Humus. The well decomposed, more or less stable part
of the organic matter in mineral soils.

Hydrologic soil groups. Refers to soils grouped

Soil Survey

according to their runoff-producing characteristics.
The chief consideration is the inherent capacity of
soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are not
considered but are separate factors in predicting
runoff. Soils are assigned to four groups. In group
A are soils having a high infiltration rate when
thoroughly wet and having a low runoff potential.
They are mainly deep, well drained, and sandy or
gravelly. In group D, at the other extreme, are
soils having a very slow infiltration rate and thus a
high runoff potential. They have a claypan or clay
fayer at or near the surface, have a permanent
high water table, or are shallow over nearly
impervious bedrock or other material. A soil is
assigned to two hydrologic groups if part of the
acreage is artificially drained and part is
undrained.

Igneous rock. Rock formed by the solidification of
molten material that originated deep within the
earth.

llluviation. The movement of soil material from one
horizon to another in the soil profile. Generally,
material is removed from an upper horizon and
deposited in a lower horizon.

Infiltration. The downward entry of water into the
immediate surface of soil or other material, as
contrasted with percolation, which is movement of
water through soil layers or material.

Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually
expressed in inches per hour. The rate can be
limited by the infiltration capacity of the soil or the
rate at which water is applied at the surface.

Kame (geology). An irregular, short ridge or hill of
stratified glacial drift.

Knoll. A natural elevation of the fand surface that has a
slope of less than 10 percent.

Lacustrine deposit (geology). Material deposited in
lake water and exposed when the water level is
lowered or the elevation of the land is raised.

Lamellae. Thin, horizontal bands or layers of
accumulated clayey material, generally less than 2
centimeters thick.

Large stones (in tables). Rock fragments 3 inches (7.6
centimeters) or more across. Large stones
adversely affect the specified use of the soil.

Leaching. The removal of soluble material from soil or
other material by percolating water.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay
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particles, 28 to 50 percent silt particles, and less
than 52 percent sand particles.

Loamy soil material. Clay loam, sandy clay loam,
loam, very fine sandy loam, fine sandy loam, or
sandy loam.

Loess. Fine grained material, dominantly of silt-sized
particles, deposited by wind.

Low strength. The soil is not strong enough to support
loads.

Medium textured soil. Very fine sandy loam, loam, siit
loam, or silt.

Metamorphic rock. Rock of any origin altered in
mineralogical composition, chemical composition,
or structure by heat, pressure, and movement.
Nearly all such rocks are crystalline.

Mineral soil. Soil that is mainly mineral material and
tow in organic material. Its bulk density is more
than that of organic soil.

Minimum tillage. Only the tillage essential to crop
production and prevention of soil damage.

Miscellaneous area. An area that has little or no
natural soil and supports little or no vegetation.

Moderately coarse textured soil. Coarse sandy loam,
sandy loam, and fine sandy loam.

Monadnock. A prominent hill or isolated mountain that
rises conspicuously above the surrounding area.

Moraine (geology). An accumulation of earth, stones,
and other debris deposited by a glacier. Some
types are terminal, lateral, medial, and ground.

Morphology, soil. The physical makeup of the soil,
including the texture, structure, porosity,
consistence, color, and other physical, mineral,
and biological properties of the various horizons,
and the thickness and arrangement of those
horizons in the soil profile.

Mottling, soil. Irregular spots of different colors that
vary in number and size. Mottling generally
indicates poor aeration and impeded drainage.
Descriptive terms are as follows: abundance—few,
common, and many, size—fine, medium, and

coarse, and contrast—faint, distinct, and prominent.

The size measurements are of the diameter along
the greatest dimension. Fine indicates less than 5
millimeters (about 0.2 inch); medium, from 5 to 15
millimeters (about 0.2 to 0.6 inch); and coarse,
more than 15 millimeters (about 0.6 inch).

Muck. Dark colored, finely divided, well decomposed
organic soil material. (See Sapric soil material.)

Munsell notation. A designation of color by degrees of
three simple variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.
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Organic matter. Plant and animal residue in the soil in
various stages of decomposition. The content of
organic matter is expressed as—

Verylow.................. less than 0.5 percent
Low ... 0.5 to 1.0 percent
Moderately low ............... 1.0 to 2.0 percent
Moderate .................... 2.0 to 4.0 percent
High. . ... o 4.0 to 8.0 percent
Veryhigh ................ more than 8.0 percent

Organic soil. A soil in which the content of organic
carbon is 12 to 18 percent or more, depending on
the content of mineral material. The organic layer
is more than 16 inches thick.

Outwash plain. A landform of mainly sandy or coarse
textured material of glaciofluvial origin. An outwash
plain is commonly smooth; where pitted, it is
generally low in relief.

Parent material. The unconsolidated organic and
mineral material in which soil forms.

Peat. Unconsolidated material, largely undecomposed
organic matter, that has accumulated under
excess moisture. (See Fibric soil material.)

Pebble. See gravel.

Ped. An individual natural soil aggregate, such as a
granule, a prism, or a block.

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percolation. The downward movement of water through
the soil.

Percs slowly (in tables). The slow movement of water
through the soil, adversely affecting the specified
use.

Permeability. The quality of the soil that enables water
to move downward through the profile.
Permeability is measured as the number of inches
per hour that water moves downward through the
saturated soil. Terms describing permeability are:

Veryslow................... less than 0.06 inch
Slow......... 0.06 10 0.2 inch
Moderately slow ................. 0.2 to 0.6 inch
Moderate ................. 0.6 inch to 2.0 inches
Moderately rapid. .............. 2.0 to 6.0 inches
Rapid .......... ..o i, 6.0 to 20 inches
Veryrapid.................. more than 20 inches

Phase, soil. A subdivision of a soil series based on
features that affect its use and management. For
example, siope, stoniness, and thickness.

pH value. A numerical designation of acidity and
atkalinity in soil. (See Reaction, soil.)
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Piping (in tables). Formation of subsurface tunnels or
pipelike cavities by water moving through the soil.

Pitted outwash. An outwash area characterized by
many irregular depressions, such as kettles,
shallow pits, and potholes.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of
moisture content within which the soil remains
plastic.

Plastic limit. The moisture content at which a soil
changes from semisolid to plastic.

Ponding. Standing water on soils in closed
depressions. Unless the soils are artificially
drained, the water can be removed only by
percolation or evapotranspiration.

Poor filter (in tables). Because of rapid permeability,
the soil may not adequately filter effluent from a
waste disposal system.

Poorly graded. Refers to a coarse grained soil or soil
material consisting mainly of particles of nearly the
same size. Because there is little difference in size
of the particles, density can be increased only
slightly by compaction.

Profile, soil. A vertical section of the soil extending
through all its horizons.

Quartzite. A compact, granular rock composed of
quartz that is metamorphosed sandstone.

Reaction, soil. A measure of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to
pH 7.0 is described as precisely neutral in reaction
because it is neither acid nor alkaline. The
degrees of acidity or alkalinity, expressed as pH

values, are—
Extremely acid....................... below 4.5
Very strongly acid . ................... 4.5%05.0
Strongly acid. ............ ... 5.1t05.5
Mediumacid................... ... .. 5.6106.0
Slightly acid. ..................... ... 6.1 10 6.5
Neutral ... 6.6t0 7.3
Mildly alkaline........................ 74t07.8
Moderately alkaline................... 7.91t0 8.4
Strongly alkaline ..................... 8510 9.0
Very strongly alkaline ............ 9.1 and higher

Relief. The elevations or inequalities of a land surface,
considered collectively.

Residuum (residual soil material). Unconsolidated,
weathered or partly weathered mineral material
that accumulated as consolidated rock
disintegrated in place.

Ridge. A linear knoll or hill.

Rill. A steep-sided channel resulting from accelerated
erosion. A rill is generally a few inches deep and
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not wide enough to be an obstacle to farm
machinery.

Rippable. Bedrock or hardpan can be excavated using
a single-tooth ripping attachment mounted on a
tractor with a 200-300 draw bar horsepower rating.

Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example,
pebbles, cobbles, stones, and boulders.

Rooting depth (in tables). Shallow root zone. The sail
is shallow over a layer that greatly restricts roots.

Root zone. The part of the soil that can be penetrated
by plant roots.

Rotten granite. Common term used to describe gravelly
material (grus) that is excavated from pits and
used as roadbase or fill.

Runoff. The precipitation discharged into stream
channels from an area. The water that flows off
the surface of the land without sinking into the soil
is called surface runoff. Water that enters the soil
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral
fragments from 0.05 millimeter to 2.0 millimeters in
diameter. Most sand grains consist of quartz. As a
soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly
sand-size particles.

Sandy soil material. Loamy very fine sand, loamy fine
sand, loamy sand, loamy coarse sand, very fine
sand, fine sand, sand, or coarse sand.

Sapric soil material (muck). The most highly
decomposed of all organic soil material. Muck has
the least amount of plant fiber, the highest bulk
density, and the lowest water content at saturation
of all organic soil material.

Sedimentary rock. Rock made up of particles
deposited from suspension in water. The chief
kinds of sedimentary rock are conglomerate,
formed from gravel; sandstone, formed from sand;
shale, formed from clay; and limestone, formed
from soft masses of calcium carbonate. There are
many intermediate types. Some wind-deposited
sand is consolidated into sandstone.

Seepage (in tables). The movement of water through
the soil. Seepage adversely affects the specified
use.

Series, soil. A group of soils that have profiles that are
almost alike, except for differences in texture of
the surface layer or of the substratum. All the soils
of a series have horizons that are similar in
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composition, thickness, and arrangement.

Sheet erosion. The removal of a fairly uniform layer of
soil material from the land surface by the action of
rainfall and surface runoff.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay
(0.002 millimeter) to the lower limit of very fine
sand (0.05 millimeter). As a soil textural class, soil
that is 80 percent or more silt and less than 12
percent clay.

Silty soil material. Silt, silt loam, or silty clay loam.

Similar soils. Soils that share limits of diagnostic
criteria, behave and perform in a similar manner,
and have similar conservation needs or
management requirements for the major land uses
in the survey area.

Site index. A designation of the quality of a forest site
based on the height of the dominant stand at an
arbitrarily chosen age. For example, if the average
height attained by dominant and codominant trees
in a fully stocked stand at the age of 50 years is
75 feet, the site index is 75 feet.

Slope. The inclination of the land surface from the
horizontal. Percentage of slope is the vertical
distance divided by horizontal distance, then
multiplied by 100. Thus, a slope of 20 percent is a
drop of 20 feet in 100 feet of horizontal distance.
in this survey the following slope classes (by
percentage) are recognized:

Nearly level ............................ Oto2
Gently sloping or undulating .............. 2t0 6
Sloping orrolling ....................... 6to 12
Moderately steep or hilly ............... 1210 20
Steeporvery hilly ..................... 20 to 30
Verysteep ....................... More than 30

Slope (in tables). Slope is great enough that special
practices are required to ensure satisfactory
performance of the soil for a specific use.

Small stones (in tables). Rock fragments less than 3
inches (7.6 centimeters) in diameter. Small stones
adversely affect the specified use of the soil.

Soil. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resulting from the integrated effect of
climate and living matter acting on earthy parent
material, as conditioned by relief over periods of
time.

Soil separates. Mineral particles less than 2 millimeters
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in equivalent diameter and ranging between
specified size limits. The names and sizes, in
millimeters, of separates recognized in the United
States are as follows:

Verycoarsesand .................... 20to t.0
Coarsesand......................... 1.0t0 0.5
Mediumsand ....................... 0.5t0 0.25
Finesand ......................... 0.25t0 0.10
Very finesand..................... 0.10 to 0.05
Silt 0.05 to 0.002
Clay ... less than 0.002

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation
are active. The solum in soil consists of the A, E,
and B horizons. Generally, the characteristics of
the material in these horizons are unlike those of
the underlying material. The living roots and plant
and animal activities are largely confined to the
solum.

Stones. Rock fragments 10 to 24 inches (25 to 60
centimeters) in diameter.

Stony. Refers to a soil containing stones in numbers
that interfere with or prevent tillage.

Stripcropping. Growing crops in a systematic
arrangement of strips or bands which provide
vegetative barriers to soil blowing and water
erosion.

Structure, soil. The arrangement of primary soil
particles into compound particles or aggregates.
The principal forms of soil structure are—platy
(laminated), prismatic (vertical axis of aggregates
longer than horizontal), columnar (prisms with
rounded tops), blocky (angular or subangular), and
granular. Structureless soils are either single grain
(each grain by itself, as in dune sand) or massive
(the particles adhering without any regular
cleavage, as in many hardpans).

Subsides (in tables). The settlement of organic soils or
soils containing semifluid layers.

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Substratum. The part of the soil below the solum.

Subsurface layer. Any surface soil horizon (A, E, AB,
or EB) below the surface layer.

Surface layer. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth
from about 4 to 10 inches (10 to 25 centimeters).
Frequently designated as the “plow layer,” or the
“Ap horizon."”

Surface soil. The A, E, AB, and EB horizons. It
includes all subdivisions of these horizons.

Taxadjuncts. Soils that cannot be classified in a series
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recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series
because they differ in ways too small to be of
consequence in interpreting their use and
behavior.

Terminal moraine. A belt of thick glacial drift that
generally marks the termination of important
glacial advances.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff
so that water soaks into the soil or flows slowly to
a prepared outlet.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea.

Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
silt 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.”

Thin layer (in tables). Otherwise suitable soil material
too thin for the specified use.

Tiers. Layers in the control section of organic soils. The
organic material is divided into three tiers. The
surface tier is the upper 12 inches; the subsurface
tier is the next 24 inches; and the bottom tier is
the lower 16 inches.

Tilth, soil. The physical condition of the soil as related
to tillage, seedbed preparation, seedling
emergence, and root penetration.

Topsoil. The upper part of the soil, which is the most
favorable material for plant growth. It is ordinarily
rich in organic matter and is used to topdress
roadbanks, lawns, and land affected by mining.

Upland (geology). Land at a higher elevation, in
general, than the alluvial plain or stream terrace;
land above the lowlands along streams.

Weathering. All physical and chemical changes
produced in rocks or other deposits at or near the
earth’s surface by atmospheric agents. These
changes result in disintegration and decomposition
of the material.

Well graded. Refers to soil material consisting of
coarse grained particles that are well distributed
over a wide range in size or diameter. Such soil
normally can be easily increased in density and
bearing properties by compaction. Contrasts with
poorly graded soil.
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Tables
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TABLE 1.--TEMPERATURE AND PRECIPITATION
(Recorded in the period 1951-81 at Wausau, Wisconsin)
Temperature Precipitation
2 years in 2 years in 10 H
10 will have-- Average will have-- Average |
Month Average |Average (Average number of ;Average number of jAverage
daily daily Maximum Minimum growing Less | More jdays with|snowfall
maximum;minimum temperature, temperature; degree than--{than--{0.10 inch
higher lower days* or more
than-- than--
°F °F °F °F °F tnits | In | In | In In
January----- 20.6 1.9 11.3 44 -28 0 0.90 0.30, 1.39 3 10.6
February----y 26.5 5.6 16.1 48 -24 0 1.01 .271 1,60 3 9.7
March---~=-=- 36.9 17.6 27.3 64 =15 0 1.85 .68] 2.82 5 10.9
April------- 53.5 32.9 43,2 83 13 21 2.92 1.70, 4.00 7 2,6
May--=m===-- 66.9 43.8 55.4 89 26 218 3.73 2.33) 4.99 8 .2
June~--~===- 75.8 53.4 64.6 22 36 438 3.95 2.15] 5.53 8 .0
July--=--==== 80.3 58.4 69.4 94 45 601 3.95 2,38, 5.34 7 .0
August------ 77.8 56.4 67.1 93 40 530 4.14 2.49 5.61 8 .0
September-~-;} 68.0 47.3 57.7 89 29 236 3.87 1.69; 5.72 8 .0
October---~- 56.9 37.4 47.2 81 19 81 2.29 .79} 3.51 5 .2
November----} 39.8 24.5 32.2 65 0 0 1.75 .58 2.71 4 5.1
December--~-| 26.3 10.3 18.3 48 =20 0 1.25 .57 1.82 5 11.2
Yearly:
Average---{ 52.4 32.5 42.5 --- -—= -— -—- - -—- ——- -
Extreme-~~ -—- - -—- E a5 =29 —-- -—- ~—- -— -— -—
Total----- - -—- —-—- -— ——- 2,125 31.61 ; 27.03} 36.01 71 50.5

* A growing degree day is a unit of heat available for plant growth.

It can be calculated by adding the

maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which
growth is minimal for the principal crops in the area (50 degrees F).
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TABLE 2.-~FREEZE DATES IN SPRING AND FALL

(Recorded in the period 1951-81 at Wausau, Wisconsin)

Temperature

Probability 240 F 28° F 320 p

or lower or lower or lower

Last freezing
temperature
in spring:

1 year in 10
later than-- Apr. 30 May 12 May 23

2 years in 10
later than-- Apr. 26 May 7 May 18

5 years in 10

later than-- Apr. 18 Apr. 28 May 9

First freezing 1
temperature
in fall:

1 year in 10
earlier than-- Oct. 11 Sept. 26 Sept. 15

2 years in 10
earlier than-- Oct. 16 Oct. 1 Sept. 19

5 years in 10
earlier than-- Oct. 25 Oct. 12 Sept. 27

TABLE 3.--GROWING SEASON

(Recorded in the period 1951-81 at Wausau,

Wisconsin)
Daily minimum temperature
during growing season

Probability Higher Higher Higher
than than than
24° F 28° F 32°F
Days Days Days

9 years in 10 168 144 119

8 years in 10 175 151 126

5 years in 10 190 166 141

2 years in 10 205 180 156

1 year in 10 213 188 163
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

Map Soil name Acres Percent
symbol

AbB Alban loam, 1 to 6 percent slopeg=======--m=srmemm— o mAe e e oo —c o oo —oo oo 1,700 0.2
Ad Altdorf mucky silt loam, O to 2 percent slopeg--=-=-=-==--re--=-—-oecec——ccoaeocoooooo 490

AmC Amery silt loam, 5 to 15 percent slope§-—==-=---======—-memmecme o ——eeceo—e———o—ee 1,070 0.1
CbA Cable silt loam, O to 3 percent slopes, stony---------=-=-----=------s-cmoocoooooo—— 17,720 1.8
Ch Cathro muck, 0 to 1 percent slopes-========w--=—-m=—c—mmcccc——c oo e oo cooosomss o= 29,800 3.0
CkA Chetek sandy loam, 0 to 2 percent slopes-----—======-—rmecmcmecmo o cmr e oo oo 2,690 0.3
CkB Chetek sandy loam, 2 to 6 percent slopes-======----——o~—co—ooecococo—omeooomoooooo= 7,650 0.8
CkC Chetek sandy loam, 6 to 15 percent slopes=======------==-coeoocesoccccmmooonoo o 4,920 0.5
CKE Chetek sandy loam, 15 to 30 percent slopes====--rm==--=mcecc-—sroccc-cscmom—ooo—cones= 2,300 0.2
Da Dancy sandy loam, O to 2 percent slopes-===+=--==--c-—mm—eoo—o—socssco—csosossoom-- 9,920 1.0
DoA Dolph silt loam, O to 3 percent slopes--—===~—-=—===-——-=-cc—c——soosossocoosoomsemess 1,100 0.1
DuB Dunnville fine sandy loam, 1 to 4 percent slopes==-=—=====re----ceoo—ooconooooooo-- 3,040 0.3
FeC Fenwood silt loam, 6 to 12 percent slopes---=======-----meoc—cmcooco—nomoooooocoans 18,730 1.9
FeD Fenwood silt loam, 12 to 20 percent slopes-====-~=====recccec—--- -—— -—— 3,290 0.3
FfC Fenwood silt loam, 2 to 15 percent slopes, stony--=--- e bt 9,700 1.0
FfE Fenwood silt loam, 15 to 30 percent slopes, stony---- - ——— - 3,900 0.4
FgB Fenwood-Rozellville silt loams, 2 to 6 percent slopes-=~====--=---==r-cc--c--ccoo--- 80,900 8.0
Fh Fordum silt loam, O to 1 percent slopes-~-===--e=====-- emmmeneee——c e ———— 25,420 2.5
FnC Freeon silt loam, 6 to 12 percent slopes==========rro—sccemommoccomeoo oo nmom o 5,540 0.5
GcB Graycalm loamy sand, 2 to 6 percent slopes-=--—=—=-—-—-=--=-—----sssssocosooooooso-- 2,070 0.2
Gm Graycalm loamy sand, moderately well drained, 0 to 2 percent slopes--=-=---=---=----= 1,990 0.2
Gr Greenwood peat, 0 to 1 percent slopes - e et r e s — e ————— 5,990 0.6
GuB Guenther loamy sand, 2 to 6 percent slopes--=====--rm=-s-=es-ccco—c————cocacoooooooms 4,480 0.4
HtB Hatley silt loam, 1 to 6 percent slopes—----—--=---———=—coco--=osccoscacsooosnoose== 1,220 0.1
HyB Hatley cobbly silt loam, 1 to 6 percent slopes, bouldery------==-==-==--= - 9,790 1.0
KaB Kennan sandy loam, 2 to 8 percent slopes---==-==----=-s-——co--o-—--csoco——sosesooos 7,410 0.7
KaC Kennan sandy loam, 8 to 15 percent slopes ~-- e e 7,030 0.7
KaD2 !Kennan sandy loam, 15 to 30 percent slopes, eroded----==---=-==m--——-=cc—c——ca-onoo= 1,540 0.2
KeB Kennan sandy loam, 2 to 8 percent slopes, bouldery-=----=----=-----=c=c---sc=-c-ccccos 10,900 1.1
KeC Kennan sandy loam, 8 to 15 percent slopes, bouldery---===--=-===------c-oc-——cecono= 24,860 2.5
KeE Kennan sandy loam, 15 to 30 percent slopes, bouldery---=-==---==----rm==--c-—---==== 8,550 0.8
MaB Magnor silt loam, 1 to 6 percent slopes-=====—====----Smo--cosssossssoossommsssoooe 69,680 6.9
MbB Mahtomedi loamy sand, O to 6 percent slopes========---~==----co-——cco—co———ccoomo=o=- 21,280 2.1
MbC Mahtomedi loamy sand, 6 to 15 percent slopes-==-==-—=-=~-r=-—c--c———-ssmo———sessoooooe 2,340 0.2
MbE Mahtomedi loamy sand, 15 to 45 percent slopeg==-—=——=rm—=—=-==-----c=ccc--emossocscoess 1,860 0.2
McA Mahtomedi loamy sand, moderately well drained, O to 3 percent slopes~~=--=-===------ 7,110 0.7
MdB Marathon silt loam, 2 to 6 percent slopes=-==r===-==c--=-=c-—ccomco—ccocoomcomsoos~- 22,860 2.3
Mac Marathon silt loam, 6 to 12 percent slopes-===+==-===--==—mem-———cecoo-oooooscommoos= 3,010 0.3
MeC Marathon silt loam, 2 to 15 percent slopes, stony---—=-=--rm=---=--==sssc=-eaccccoomos== 3,730 0.4
M£A Marshfield silt loam, O to 3 percent slopes======--==sem——-r-—————sscco—smoooos—ess 51,860 5.1
MgA Meadland loam, O to 3 percent slopesS=—r—====sroom- o - oS soeo e e s sse e m e 25,780 2.6
MhA Meadland loam, O to 3 percent slopes, stony--------==-s---s-=c-osesscccesssoomemoos 19,130 1.9
Mm Meehan loamy sand, 0 to 2 percent slopes===«--—--=----=mc-——-ssocosomsscocmessssmmes 6,120 0.6
Mn Minocqua sandy loam, .0 to 2 percent slopes-===-——-=-------o--cssssssasccoscesesssss 6,370 0.6
MoB Moberg gravelly silt loam, 2 to 6 percent slopes-----=+-----=-=---socsccoocsosmcooo--=s 3,520 0.3
MoC Moberg gravelly silt loam, 6 to 15 percent slopes=--==~==-—---—--====---scssoso-ess 5,560 0.6
MsB Mosinee sandy loam, 2 to 6 percent slopes-==----==---—-=m---sccoosomsSsssocosesssoes 22,180 2.2
MsC Mosinee sandy loam, 6 to 12 percent slopes-=—---==--=--==----sso-sessoocosmossososos 5,250 0.5
MsD Mosinee sandy loam, 12 to 20 percent slopes===---- B e 1,810 0.2
MtC Mosinee sandy loam, 2 to 15 percent slopes, stony---- Bt it dadctttd 10,170 1.0
MyB Mylrea silt loam, 1 to 6 percent slopes—--—-=--—--======-== Bl bbbty 11,180 1.1
MzB Mylrea silt loam, 1 to 6 percent slopes, stony-=---==-s=ss==--sessssmessssossosooos 9,520 0.9
Ne Newson mucky loamy sand, O to 1 percent slopes--=-----<--- ———— ——— 4,850 0.5
Oe QOesterle loam, 0 to 2 percent slopes====-s-=-oroc—rrso—ccco—————coooo-somsmse s 11,590 1.1
Pg Pits, Qravel=—mm—mm-—— s e e e e e e e e TS eSS mmo e 4,090 0.4
Ph PitsS, QUarri@§=m====-== === e e eSS SSe S 284 *
Po Plover sandy loam, O to 2 percent slopes----------=s=c---—sc=c--wess=an-== - 2,470 0.2
RbC Ribhill cobbly silt loam, 6 to 15 percent slopes, stony-----=------===--—=====---=== 2,150 0.2
RbE Ribhill cobbly silt loam, 15 to 30 percent slopes, stony--===-----=-==--< - 960 0.1
RcB Rietbrock silt loam, 1 to 8 percent slopes----====---=-r=----==ss-csoScsoessssseomo- 40,400 4.0
ReB Rietbrock silt loam, 1 to 8 percent slopes, stony---=------==---===so-==cossoomsoos 36,760 3.6
RhA Rockers loamy sand, O to 3 percent slopeg----=---=----=-=---=== - === 5,640 0.6

See footnote at end of table,
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued

T T
1 |
Map Soll name Acres Percent
symbol
RoA Rosholt sandy loam, O to 2 percent slopes~==-=—====s=me—roo e cme e 2,690 0.3
RoB Rosholt sandy loam, 2 to 6 percent SlopeS—====m==m—m ;- e 6,830 0.7
Rsh Rosholt silt loam, O to 2 percent slopes—=--==m==e-cmm oo e 1,720 0.2
RsB Rosholt silt loam, 2 to 6 percent slopesS=—=====rm===—memeccec e e oo 4,350 0.4
ScA Scott Lake sandy loam, O to 3 percent slopes=—--—===mmc-omom e om e eme e e 5,790 0.6
SdA Scott Lake silt loam, O to 3 percent slopes-==-=---=cce——mme e 2,690 0.3
Se Seelyeville muck, 0 to 1 percent slopes-====~====mmcmmom oo e e 17,920 1.8
ShA Sherry silt loam, 0 to 3 percent slopes~-—-~-=-=-=r==c-—mmcr e e —ae 36,450 3.6
St Sturgeon silt loam, 0 to 2 percent slopes------—-====r-—=—=oc oo e ee 7,530 0.7
UoB Udorthents, loamy, gently sloping==--=-=====--mcmmmmm oo 1,800 0.2
WtB Withee silt loam, 1 to 6 percent slopes--—==========mc s e e 174,830 17.3
Water----- T e e e e e e e e e e e e e 10,944 1.1
Total e m e e e e e e e e e n 1,008,768 | 100.0

* Less than 0.1 percent.
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(Only the soils considered prime farmland are listed.
considered prime farmland.

TABLE 5.-~PRIME FARMLAND

are specified in parentheses after the soil name)

Soil Survey

Urban or built-up areas of the soils listed are not
If a soil is prime farmland only under certain conditions, the conditions

Map Soil name
symbol

AbB Alban loam, 1 to 6 percent slopes

DoA Dolph silt loam, O to 3 percent slopes {where drained)
DuB Dunnville fine sandy loam, 1 to 4 percent slopes

FgB Fenwood-Rozellville silt loams, 2 to 6 percent slopes
HtB Hatley silt loam, 1 to 6 percent slopes

KaB Kennan sandy loam, 2 to 8 percent slopes
MaB Magnor silt loam, 1 to 6 percent slopes

MdB Marathon silt loam, 2 to 6 percent slopes
MfA Marshfield silt loam, O to 3 percent slopes {(where drained)
MgA Meadland loam, O to 3 percent slopes (where drained)
MyB Mylrea silt loam, 1 to 6 percent slopes

Oe Qesterle loam, 0 to 2 percent slopes (where drained)

Po Plover sandy loam, O to 2 percent slopes (where drained)
RcB Rietbrock silt loam, 1 to 8 percent slopes
RhA Rockers loamy sand, 0 to 3 percent slopes (where drained)
RoA Rosholt sandy loam, O to 2 percent slopes
RoB Rosholt sandy loam, 2 to 6 percent slopes
RsA Rosholt silt loam, O to 2 percent slopes
RsB Rosholt silt loam, 2 to 6 percent slopes

ScA Scott Lake sandy loam, O to 3 percent slopes
SaA Scott Lake silt loam, O to 3 percent slopes

ShA Sherry silt loam, O to 3 percent slopes (where drained)
St Sturgeon silt loam, O to 2 percent slopes (where drained)
WtB Withee silt loam, 1 to 6 percent slopes
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS

(Yields are those that can be expected under a high level of management. Absence of a yield
indicates that the soil is not suited to the crop or the crop generally is not grown on the

so0il)
Soil name and Land Corn Bromegrass-, Timothy-
map symbol capability| Corn silage Oats alfalfa hay|red clover | Soybeans
hay
Bu Tons Bu Tons Tons Bu
AbB~-==~wemmmeeea Ile 85 13 70 4.0 3.5 28
Alban
Ade--mmemmeemaee VIiw -— .- -—- - --- -
Altdorf
AmC-==memmcen—ae IIle 80 12 70 4.0 --- 28
Amery
CbA-===memmeeca- VIiw -——- -—- --- --- --- ---
Cable
Che--m=emmmmeeaa Viw - -—- -— ——— -—- —--
Cathro
CkA--m=mmrmmmcea IlIs 65 12 60 3.2 2,2 28
Chetek
CkBr====mececnea Ille 60 11 60 3.0 2.0 26
Chetek
CkCmemmmmmomcmae IVe 55 10 55 2.5 --- 22
Chetek
CKE-=====r=cecam Vie - -—- 50 2.0 -—- -
Chetek
Da-==m==remccan- Viw -— -——- - —— --- ---
Dancy
DOA~====mrccme— IIw 85 13 70 4.0 3.5 -
Dolph
DuB--==rec-cea-- Ille 70 11 60 3.7 2.7 25
Dunnville
FeCommmmmemmemna Ille 80 13 70 4.5 --- 25
Fenwood
FeDe-=m=eemmeam— IVe 70 11 60 4.0 --- -—-
Fenwood
FPfC-mmmcmemncaaa Vis .- -— -—- -—- —— -—
Fenwood
FfE-~~eememmmeee Viis -— -— --- --- --- ---
Fenwood
FgB-=m=cmmm——em ITe 90 14 80 5.0 4.0 30
Fenwood-
Rozellville
Fh---mr=mceenea- Viw -— -—- -—- --- --- -—-
Fordum
PnC-====ccmmaeuo IlTe 80 11 70 4.1 3.1 24
Freeon




150

TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS--Continued

Soil name and Land Corn Bromegrass-; Timothy-
map symbol capability Corn silage Oats alfalfa hay red clover | Soybeans
hay
Bu Tons Bu Tons Tons Bu
GeB, Gm==--=----- IvVs 50 9 40 2.5 2.0 -
Graycalm
Gr===========~-- VIIw -—= --- --= --- -—- -—
Greenwood
GuB-==w==-m===-- IIle 60 10 50 3.5 2.5 25
Guenther
HtB-==ee=me—mvme 1le 80 13 70 4.5 4.0 -
Hatley
HyB-=--==m—mmm—e Vis -—- - -—- -— - ———
Hatley
!
1
KaB====wm=m=mee- Ile 85 13 75 4.5 3.5 29
Kennan
KaC=w==cem=m===-= IIle 75 12 70 4.1 -—= 25
Kennan
KaD2-========--- IVe 53 9 55 2.9 --- -—
Kennan
KeB=w==v==c==w-- Vis --- --- -— - -— -—-
Kennan
KeC-======me=—m- Vis ' == -—- -—- === -—= -—-
Kennan !
KeE=r=mmmomeoaee Viis ——- - -—- m-— -— -
Kennan
MaB====c==cr=cm= Ile 85 13 75 - 4.0 30
Magnor
MbB, MbC-~=-==~=-=- IVs 50 5 40 2.1 -— -—
Mahtomedi
MbE~==~==m=====~ ViIs -—= --- --- ~—- -——- ——
Mahtomedi
MCA-=mm—m—mmmamm IVs 50 5 40 2.5 2.0 -
Mahtomedi !
t
I
MdB-========mc== Ile 85 13 75 4.5 3.5 28
Marathon
MAC--~==—= === Ille 80 12 70 4.0 ——- 24
Marathon
MeC==~emmmmmmamm Vis -—- --- -—- -—- -—= -—
Marathon
MfA-—~——mmmem——- IIIw* 80 12 70 -—-- 3.0 28
Marshfield
MgA==~=m=m==———- ITw 85 13 70 4.5 3.5 30
Meadland
See footnotes at end of table.

Soil Survey
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS--Continued

Soil name and Land Corn Bromegrass-, Timothy-
map symbol capability Corn silage Oats alfalfa hay|red clover Soybeans
hay
Bu Tons Bu Tons Tons Bu
MhA-====eeccmee— Vis -— - -——- -——- -— -—
Meadland
Mm-------m-eeue- IVw 50 8 50 2.5 2.0 23
Meehan
Mp------m=reeee- VIiw - -—- - -— -—- -—-
Minocqua
MOB-==r==mrmm ITle 55 11 50 3.0 2.0 -~
Moberg
MoC-==memmc e IVe 45 9 45 2.5 -— -—
Moberg
MsB-====rmme—e——— ITIe 65 1 ! 65 3.5 2.5 26
Mosinee !
MSC=mmmm e e IVe 60 10 60 3.0 - 22
Mosinee
MsD--==~>=mmema- Vie -—- -—- -—- 2.5 - -—-
Mosinee
1
1
MtComomem— e e Vis — - -—— - -—- -
Mosinee !
MyBee==eee—cmcan Ile 80 12 70 4.5 4.0 26
Mylrea
MzB--===cmmmmwe Vis -—- -—-- -— -—- —-—— -—
Mylrea
Ne-=====-==mcu=- Viw -—- -— -— - - -—-
Newson
Og=—————mmmmmm IIw 75 12 70 4.0 3.0 26
Oesterle
Pg**, Ph**,
Pits
Po~==eeem e IIw 80 12 70 3.5 3.0 28
Plover
RbC-=-====-ceeeun Vis -— —— -— -—- -— -—-
Ribhill
RbE-====-====u-- VIIs -—= --- -—- -—- -—- -
Ribhill
RCB===~c=ccmemee Ile 85 14 75 4.5 4.0 30
Rietbrock
ReB---=--cmecmmm— VIs -—= - -— -—- --- -—
Rietbrock
) 1Y W IIIw 60 10 60 3.5 2.5 22
Rockers

See footnotes at end of table.
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS--Continued

Soil name and Land Corn Bromegrass-{ Timothy-
map symbol capability Corn silage Oats alfalfa hay,red clover | Soybeans
hay
Bu Tons Bu Tons Tons Bu
ROA=====m=mmm——— IIs 75 12 70 3.7 2.7 31
Rosholt
ROB=e==mmmmm—mnm Ile 75 12 70 3.7 2.7 28
Rosholt
RSAmmm—=—mmm———e Ils 90 15 75 4.0 3.0 =--
Rosholt
RgB--=~==——nvc=- IIe 85 13 75 4.0 3.0 ===
Rosholt
SCA=mm—mmmm————— 1Is 80 12 70 3.7 2.7 30
Scott Lake 5
|
SAA-—mmmmm————— IIs ! 90 15 75 4.0 4.0 30
Scott Lake
Se-mmmmrmmmm———— VIiw -—- -—— - -— -— -—
Seelyeville
ShA-===mo—mm———= IIIw* -—- —-— 70 - 3.5 -
Sherry
Stmmmmmmmm—ce——— IITw -—- -—— 80 3.0 2.5 -
Sturgeon
UoB**,
Udorthents
WtBe====emmmemm-e Ile 85 13 75 - 4.0 30
Withee

* The land capability classification is VIw in undrained areas.
** See description of the map unit for composition and behavior characteristics of the map

unit.
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{Only the soils suitable for production of commercial trees are listed.

TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY

information was not available)

153

Absence of an entry indicates that

Management concerns Potential productivity 1
Soil name and |Crdi- Equip- ] ! ! H
map symbol nation|Erosion ment |Seedling| Wind- Common trees ISite {Volume*! Trees to
symbol hazard limita-|mortal- throw index plant
tion ity hazard
|
AbB-=====neooe-- 3L ;Slight |[Moderate|Slight |Slight !Sugar maple--------- 60 38 |Red pine,
Alban H American basswood---| --- --- eastern white
Yellow birch--==---- - -—- pine, white
spruce,
Ad-~~-=-=moemem- 3W |Slight |Severe |Severe |Severe |Red maple---=-=~—---- 70 | 43 White spruce,
Altdorf Northern red oak---- 70 66 red maple,
American elm-=-====-- -—- -—- white ash.
White ash----====--- -—= -——-
AMCmrmr==mm—————— | 4L [Slight |Moderate!Slight !Slight !Northern red oak----! 64 57 |Red pine,
Amery ! ! |Quaking aspen------- -—- —-— eastern white
! White oak=====--=-== -— -— pine, white
! White ash=-=======u- - ——- spruce, jack
American basswood--~| --- -—- pine.
Red maple-~-====-—--- b oee- ———
Sugar maple-===----- - ——
CbA--=-==--mem—mm 2X Slight |Severe [Severe |Severe [Red maple-==-===~~=== 56 36 White spruce,
Cable Balsam fir---=====-= -—- --- red maple,
White ash--======-=- -~ -—= balsam fir,
Black ash-=======m== 48 30 black spruce.
Black spruce--=--=--- — -—-
Quaking aspen-=------ - -—-
! E 5 White spruce=-------- -— ---
I ]
Ch-=--comccommm e TW ;Slight |Severe |Severe |Severe |Balsam fir---==-—==-- 53 102
Cathro Northern white-cedar; 33 48
Tamarack=---=-===-=- -—— -—
Paper birch--------- -—- -—-
White spruce-------- -—- -
CkA, CkB, CkC==~~- 6A Slight Slight |Slight |Slight |Jack pine~-======--- 57 80 |Red pine, jack
Chetek Northern pin oak---- 53 36 pine, eastern
Black oak--------~--~ -— -—- white pine.
Eastern white pine--, --- ——-
CKE-m==rrmmm—aa= 6R Moderate,Moderate Moderate,;Slight Jack pine--====--=-- 57 80 Red pine, jack
Chetek Northern pin oak----] 53 36 pine, eastern
! Black oak========--- HECE --- white pine.
! Eastern white pine--} ~--- -—
Da=====——wwwm——— 3W (Slight Severe Severe Severe Red maple---====w-m=- 60 38 White spruce,
Dancy White ash--====~==-= -— - eastern
Balsam fir-----=----- -—— === cottonwood,
White spruce-------- -—- -—- white ash, red
maple.
100): T — 2C |Slight |Severe [Moderate|Severe |Red maple----------- 55 35 White spruce,
Dolph H Northern red oak----;} --- -—- eastern white
Sugar maple-----~--- -—- - pine.
White ash-----~~~-~- - -—

See footnotes at end of table.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

Soil Survey

T
1
]

Management concerns

Potential productivity
T )

Soil name and ,0rdi- , T Equip-~ H H H
map symbol nation!Erosion | ment |Seedling! Wind- Common trees iSite |Volume*! Trees to
symboljhazard limita-|mortal- throw index! plant
tion ity hazard !
[}
DuB=====rm—neea- 3A {Slight |Slight |Slight [Slight |Northern red oak----; 55 42 |Eastern white
Dunnville ! Sugar maple-~=====--- -~ -—- pine, red
H American basswood---; =--- - pine, white
i E spruce.
[}
FeCm====m-mmc--= 3L |Slight jModerate;Slight ,Slight |Sugar maple--------- 67 41 jRed pine, white
Fenwood Northern red oak---=-;, 65 59 spruce,
White ash--====-==c- --- - eastern white
! American basswood---{ 69 64 pine.
i ; Quaking aspen-------= --- -
[} t
FeD=~===mmmcecu= 3R |Moderate|Moderate{Moderate;Slight |Sugar maple----=---- 67 41 |Red pine, white
Fenwood Northern red oak----; 65 59 spruce,
White ash--=-------- -—- -— eastern white
H ! American basswood---] 69 64 pine.
! ! Quaking aspen-=--=---- -— -—-
FfC-mommmmmcmean 3X |Slight |Moderate|Slight |Slight |Sugar maple--------- 67 41 |Eastern white
Fenwood ! Northern red oak----; 65 59 pine, red
! ' | White ash========-~= -—- -— pine, white
! ! ! American basswood---| 69 64 spruce.
1 ) [}
i
FfE-==wmmem e 3R |Slight |Moderate;Moderate;Slight |Sugar maple---==-==-- 67 41 Eastern white
Fenwood Northern red oak---- 65 59 pine, red
White ash-=w=cc=n=w- =—- --- pine, white
! American basswood---; 69 64 spruce.
FgB**:
Fenwood===-====~ 3L }Slight |Moderate|{Slight [Slight Sugar maple~=------- 67 41 Red pine, white
Northern red oak=---~ 65 59 spruce,
H White ash--====ec--- - -——— eastern white
American basswood---; 69 64 pine.
H Quaking aspen==~~---- -—- -—-
1
]
Rozellville---- 3L |Slight |Moderate|Slight |Slight ;Sugar maple----==~-=- 60 38 |Red pine,
! American basswood---| --- -—- eastern white
! H Northern red oak==-=-| ==-- -—- pine, white
E spruce.
1
Fhe===m===c—amn 2W 1Slight |[Severe Severe |Severe |Silver maple-====--- 80 34 (Silver maple,
Fordum ! Red maple-=~=------- -—- -— red maple,
H White ash-----=-=--- ——— -— white ash.
! Northern white-cedar; =~- -
! Tamarack=---------== -—- -—-
! Black spruce=-----=- - -—
! Balsam fir-=-------- -—- -—-
! White spruce-------- - -
1
FnC-======m-==c- 3D |Slight |Moderate|Slight {Moderate{Sugar maple-=------= 62 39 |Red pine,
Freeon ! Northern red oak---- 63 56 eastern white
|American basswood---| --- -— pine, white
Red maple----======- - ——— spruce.
White oak========--- == -
Quaking aspen------- --= -
i Bigtooth aspen------ ~-= ===
= White ash----------- ~-- --=
'

See footnotes at end of table.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

155

Management concerns Potential productivity
Soil name and |Ordi- i Equip- | 1
map symbol nation|Erosion | ment |Seedling! Wind- Common trees i{Site !Volume*! Trees to
symbol | hazard limita-{mortal- throw | index plant
tion ity hazard
GcB, Gm==-=====~ 6S ;Slight [Moderate|Moderate|Slight |Bigtooth aspen------ 70 81 IRed pine,
Graycalm ! Northern red oak----| --- --- | eastern white
! Jack pine==---=---=-~ 56 78 pine.
Red pine---=-=m-c-=u 64 112
Paper birch=-======~~ - -
Eastern white pine--| -~-- -
American beech------ -—- --=
GuB~==---==-=cuwm- 4A |Slight |Slight |Slight [Slight [Northern red oak----! 68 63 |Red pine,
Guenther ! Red maple~~====-=-~-- 65 40 eastern white
! Sugar maple~-------- -—- --- pine, white
! White ash--===---c-- -— - ' spruce.
] [}
HtB--=-mmereeeee 3W {Slight |Severe |Slight |Moderate!Red maple-=~==—--~-- | 66 41 |Red pine,
Hatley ! ! ! Balsam fir-===------- 57 111 eastern white
! Bigtooth aspen------ - -— pine, white
! White ash~--=~==-=--- - -— spruce.
! Quaking aspen------- ——- -——
! Paper birch--------- HEEE —
! ! Yellow birch-------- b oee- -—-
! Sugar maple---=-=---- -—- -—-
HyB===--==cceea- 3X |Slight |Severe [Slight [|Moderate!Red maple-======m=m= 66 41 |Red pine,
Hatley Balsam fir------==-- 57 111 eastern white
Bigtooth aspen------ - - pine, white
White ash-==~--=~==- -—- -—- spruce.
Quaking aspen------- -—— -—
Paper birch-===-==--- -— -—-
Yellow birch=-====--~ ——— -
; Sugar maple~-=--=--= -— ——
I
KaB, KaC-+=====-- 3L }Slight |Moderate|Slight |Slight !Sugar maple---------~ 68 42 Red pine, white
Kennan Northern red oak---- 76 75 spruce,
American basswood--- 72 69 eastern white
White ash---===--=-- 77 76 pine.
Bigtooth aspen------ --- ---
Quaking aspen=~-—==--- -—- -—-
Yellow birch===w===- —-—— —— I
1
KaD2=====ce=a=u- 3R [Moderate ModerateiModerate,;Slight |Sugar maple--------- 68 42 |Red pine, white
Kennan Northern red oak---- 76 75 spruce,
American basswood--- 72 69 eastern white
White ash--===c-ww-- 77 76 pine.
Bigtooth aspen--=~--- --- -——-
Quaking aspen------- ——= -—
Yellow birch=======~ -—- -—
KeB, KeC-==ww==- 3X |Slight |Moderate|Slight Slight |Sugar maple-=-=-====~- 68 42 Red pine,
Kennan Northern red oak---- 7 75 eastern white
American basswood--- 72 €9 pine, white
White ash----====«-< 77 76 spruce.
Bigtooth aspen------ -—- ——-
Quaking aspen=------- |- -—-
Yellow birch--==---- -—- -—-

See footnotes at end of table.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY-~Continued

Soil Survey

1 Management concerns Potential productivity
Soil name and |Ordi- | T Equip- ! ! 4
map symbol nation|Erosion | ment [Seedling! Wind- Common trees Site |Volume*| Trees to
symbol ;hazard limita~;mortal- throw index plant
tion ity hazard
KeE-----==r—===- 3R [Slight |Moderatei{Moderate;Slight |[Sugar maple=--=====-- 68 42 |Red pine,
Kennan Northern red oak----; 76 75 eastern white
| American basswood-=--; 72 69 pine, white
I White ash---=-=----- 77 76 spruce.
Bigtooth aspen~----- - -
Quaking aspen=====--= -——- -
i Yellow birch-~------ -—- -
MaB----========= 3W |Slight |Severe [Moderate|Severe |Sugar maple--==-=--=- 61 38 |Eastern white
Magnor Northern red oak-=--=-; 67 61 pine, white
\ Red maple--======--- 65 40 spruce, red
! American basswood---| 67 61 pine.
1 Yellow birch-------- - -
! ! White ash~---------- 68 63
! ! ' ! ! Quaking aspen------= --- ===
! ! E | Bigtooth aspen-~---- . -
]
[} ]
MbB, MbC=--=----- 6S }Slight |Moderate Moderate;Slight |[Red pine------==---- 55 88 Red pine, jack
Mahtomedi White spruce-«-=-=--- --- -— pine, eastern
Jack pine-=-=-e=-==== 60 85 white pine,
Eastern white pine--; 59 118 white spruce.
Bigtooth aspen-=----- 77 90
Northern red oak----; 48 31
]
MbE-==r==c-m==r= 6R !ModeratelModerate{Moderate,;Slight Red pine--======c--- 55 88 Red pine, jack
Mahtomedi White spruce~=~===-- -—- ——— pine, eastern
Jack pine--==v------ 60 85 white pine,
Eastern white pine-- 59 118 white spruce.
Bigtooth aspen------ 77 30
Northern red oak---=- 48 31
MCA=m=mmmm—mmm=n 6S |Slight |Moderate;Slight Slight |[Red pine-====w=—-====- 55 88 |Red pine,
Mahtomedi Jack pine--===-==-u- 60 85 eastern white
Eastern white pine--| =-~- - pine, jack
Northern pin oak----; --- - pine, white
spruce.
MdB, MAC---=-==-~ 3L !Slight |Moderate|Slight {Slight [Sugar maple--==----- 61 38 |Eastern white
Marathon Northern red oak----, 65 59 pine, red
American basswood---; === -—- pine, white
spruce.
MeCmm=-mmmmme=—n 3X !Slight [Moderatei{Slight (Slight ;Sugar maple--------- 61 38 |Eastern white
Marathon Northern red oak---- 65 59 pine, red
American basswood---=| === -— pine, white
spruce.
MfA-=--==—mmmmm——— 3W |Slight |Severe |Severe |[Severe White ash=-==~==---- 54 40 White spruce,
Marshfield Red maple--========- --- - red maple,
Balsam fir---------- - -—- white ash.
White spruce=======- —— -
MgA-+=======—=-~ 5W !Slight |Severe |Slight |Moderate|Northern red oak=-=--- 73 70 {White spruce,
Meadland Sugar maple==--====== - -—- eastern white
Red maple-==-==m====- 73 45 pine, red
White ash----===---- -—- --- maple, white
American basswood---| --- --- ash.
]

See footnotes at end of table.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

157

Management concerns Potential productivity
Soil name and |Ordi- Fquip-
map symbol nation Erosion ment Seedling; Wind- Common trees Site |Volume* Trees to
symbol hazard limita-|mortal~ throw index plant
tion ity hazard
i
MhA-====-mmemcw— 5X |Slight |Severe |[Slight |Moderate!Northern red oak----! 73 70 |White spruce,
Meadland Sugar maple---=-=---- - --- eastern white
Red maple----=====-- 73 45 pine, red
White ash-=-=--==e-u- - - maple, white
American basswood-~~| --- -—- ash.,
Mm~===mecmm—ceaa 5W ;Slight |[Moderate|Slight |Moderate|Jack pine--=-=-===-- 55 77 Eastern white
Meehan Eastern white pine-- 62 127 pine, jack
Northern pin oak---- 60 43 pine, white
Ped pine------w--—-- 50 75 spruce, balsam
! ! Paper birch-~======- -——- ——— fir, red pine,
| ' |Quaking aspen=-=--=-- -—- -— red maple.
! ! |Balsam fir---------- --- -
! ! ! White spruce-=------- -— ---
E ! E Black spruce-------- -—- —-—
[} ]
Mn-------rreeee- 7W |Slight Severe |Severe |Severe |Balsam fir~--------- 54 105 Red maple,
Minocgua Red maple~--========~ 55 35 white ash,
White ash--==w===-=m=- ated -—- white spruce,
Black ash--=-======= --- -—- black spruce.
Tamarack=---==-=====~ 55 50
Northern white-cedar| --- ——
Quaking aspen~==---- - -—-
MoB, MoC-===m~-==- 3F |Slight |Slight |Moderate|Slight |Northern red oak---- 54 40 |Red pine, jack
Moberg Jack pine----------- 55 77 pine, eastern
Northern pin oak-==~{ --- -—- white pine.
Black oak--========= —— ——-
Red pine~--=---===--- ——- -——
MsB, MsC======-=~ 4F ;Slight |Moderate|Slight |Slight |Northern red oak----! 65 59 |Red pine,
Mosinee Red maple---~=====-- -—-- -—- eastern white
Eastern white pine--} --- - pine, jack
pine, Norway
spruce.
MsD===rmrvcnmean= 4R |Moderate Moderate|Moderate|Slight |Northern red oak---~| 65 59 jRed pine,
Mosinee Red maple----=-===== --- -—- eastern white
| Eastern white pine--| --- —-—— pine, jack
pine, Norway
spruce.
id e 4X 1Slight |Moderate|Slight |Slight |[|Northern red oak----! 65 59 |Red pine,
Mosinee Red maple----======= —--- ——- eastern white
Eastern white pine--| --- —— pine, jack
pine, Norway
! spruce.
MyB===rmrom——mmem 3W ;Slight |Severe |[Slight [Moderate|Sugar maple-======== 63 39 |Red pine,
Mylrea Red maple---======-- 71 44 eastern white
American basswood---| --- -— pine, white
Northern red oak---- 69 64 spruce, black
Yellow birch-------- -——- -— spruce.
White ash--========- ——- -
Quaking aspen------- —— -

See footnotes at end of table.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY-~-Continued

H Management concerns Potential productivity
Soil name and Ordi- Equip- 1
map symbol nation;Erosion ment |[Seedling| Wind- Common trees Site |Volume*| Trees to
symbol {hazard limita~\mortal- throw 1ndex plant
tion ity hazard 1
1
]
MzB->-==memmmm—— 3X |Slight [Severe |Slight |Moderate|Sugar maple-==-===-~- 63 39 |Red pine,
Mylrea Red maple-----=-=--- 71 45 eastern white
American basswood--=| ~=~ - pine, white
Northern red oak---- 69 64 spruce, black
Yellow birch--====~= -—- -—= spruce.
White ash-=---=-==-- --- -——
Ne-rreceeer e 6W |Slight |Severe |Severe [Severe |Jack pine--=======-- 59 84 Eastern white
Newson ! Quaking aspen-------~ 50 43 pine, white
! Paper birch--=--=---- - -— spruce.
Eastern white pine--| --- -—=
Og-====rmm=mmem——— 3W Slight |[Severe [Slight |Moderate|Red maple~-=---=====- 66 41 jRed maple,
Oesterle Northern red oak-=---| 72 69 vhite ash,
! ! Quaking aspen=~----- 78 91 white spruce.
] Balsam fir-=-======- -—- -——
! Paper birch====-<=== -—- -—-
! Yellow birch-=-=-=--- -—— --—
Po-=mmmecemncma 3W {Slight [Severe [Slight (Moderate|Red maple~-========~ 65 40 |Eastern white
Plover American basswood---| --- -—- pine, white
American elm~=======~ -—- -—- spruce, black
Yellow birch----<==- --- --= spruce.
RbC====mmmmmmee 4X |Slight |Moderate Slight [Slight |Northern red oak----| 66 60 |Red pine,
Ribhill Sugar maple-=====-=~- 60 38 eastern white
] White ash------=---- --- --- pine, white
i American basswood-~-| --- --~ spruce.
1
RbEe~smmemenmae— 4R ;Slight |Moderate Moderate;Slight [Northern red oak----| 66 60 (Red pine,
Ribhill Sugar maple-===-=-=- 60 38 eastern white
White ash~----w~-=-- - == pine, white
American basswood---| --- --- spruce.
RCB-===—~mmmnmee 3W {Slight ;Severe ;Slight [Moderate,;Red maple«---==-e===- 65 40 |Eastern white
Rietbrock American basswood---; --- - pine, white
Quaking aspen-=------ - - spruce, black
White ash-=~==-=e--- —— -==- | spruce, red
Northern red oak----} 70 | 66 maple.
Sugar maple--------= 55 1 35
ReB---—-—-=a-—-- 3X iSlight (Severe |[Slight |Moderate Red maple--=----~--- 65 40 |Eastern white
Rietbrock American basswood---| --~- -——- pine, white
Quaking aspen------- - -— spruce, black
! White ash=-======m=- ——— -— spruce, red
Northern red oak----| 70 66 maple.
Sugar maple-==------ 55 35
RhA---=e—emcoe—~ 3W |Slight Severe Slight |(Moderate;Northern pin oak---- 55 38 Eastern white
Rockers Jack pine----=------ - -—- pine, red
Red pine-====-===w-- --- - pine, jack
! Eastern white pine--; --- --- pine.
1 ]
1 1
RoA, RoB, RsA,
RsB-==r===mmeme 3L {Slight |Slight [Slight [Slight ,Sugar maple--------~ 65 40 |Red pine,
Rosholt White ash=-==-=-r==- 77 76 eastern white
American basswood---| --- -—— pine.
! Northern red oak----{ 69 64 i
\
1 1

See footnotes at end of table.
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Marathon County, Wisconsin
TABLE 7.~-WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued
Management concerns Potential productivity
Soil name and |Ordi- Equip~
map symbol nationjErosion ment (Seedling| Wind- Common trees Site |Volume* Trees to
symbol hazard limita-|mortal=- throw index plant
tion ity hazard
ScA, SdA--=====~- 3L ;Slight ;Moderate|{Slight |[Slight |Sugar maple-~----~-- 61 38 Eastern white
Scott Lake Northern red oak----! 65 59 pine, red
Yellow birch----=---- --- - pine, white
American basswood-=-=| =-~~ ekt spruce, black
Red maple-=-=====w-- —-— ~~= spruce.
Quaking aspen---~=-- -——— -—
Bigtooth aspen~-----~ -— -
White ash-========-- ——- -—=
Se~~=-mmmemmmm— 8W ;Slight Severe Severe Severe Balsam fir---------- 56 109 Black spruce,
Seelyeville Black spruce--==---- 34 45 tamarack,
Tamarack=-=-~e====w==- 56 52 balsam fir,
Black ash~=====w==== 55 35 northern
Northern white~cedar 30 42 white-cedar.
ShA-==s-m—cmmee= 3W jSlight |Severe |Severe |Severe |Red maple---=-—===~-- 61 38 White spruce,
Sherry Black ash-~ee====nr-- 53 34 black spruce,
White ash-=~======w-- 66 60 red maple,
Quaking aspen-~=---- -—- -—- white ash.
Yellow birch======== - -——-
White spruce========} --- -—-
Black spruce--~------ -—- -—-
Paper birch=------- -y === -—
Northern red oak----| 61 53
) R 2W |Slight |Severe |Moderate|Severe |[Silver maple-=-----= 80 34  White spruce,
Sturgeon Red maple----=====-- 65 40 Norway spruce.
American basswood---| --- -—
Yellow birch-------- —— -
Quaking aspen------- - -—-
Balsam fir--=-----=-- -— ---
' Fastern hemlock-=~== --- -—-
! White spruce-~------- -—- -—-
Northern white-cedar| =--- —-———
American elm======-= —— ——
Sugar maple---=~----- -—- -
]
WtB-—====eee——ea 4W (Slight (Severe |Moderate|Moderate|Northern red oak----| 69 64 (White spruce,
Withee Sugar maple----=~---- 64 40 eastern white
American basswood---} --- i pine, white
Yellow birch-=====-- ——— -—- spruce, red
H White ash-===-c===== 69 64 pine, white
Red maple~========w- -— -— ash, red
maple.

* Volume is the yield in cubic feet per acre per year calculated at the age of culmination of mean annual
increment for fully stocked natural stands.
** See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

(The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow

to the given height on that soil)

Trees having predicted 20-year average height, in feet, of--
Soil name and
map symbol <8 8-15 16-25 26-35 >35
AbB-==--=mmrmmm—— —— Northern white- White spruce, Eastern white -—
Alban cedar, lilac, Norway spruce, pine, red maple,
American Black Hills red pine, white
cranberrybush, spruce. ash.
Amur maple, gray
dogwood.
Ad.
Altdorf
AmC-==m=—rmmmmm——— --- Lilac, American White spruce, Eastern white -—
Amery cranberrybush, Norway spruce, pine, red pine,
Amur maple, Black Hills white ash, red
northern white- spruce, maple.
cedar, gray
dogwood.
CbA.
Cable
Ch.
Cathro
CkA, CkB, CkC,
CKE-==m=mm=————— Manyflower Eastern redcedar, |Norway spruce-~--- Eastern white ———
Chetek cotoneaster. lilac, Amur pine, red pine,
maple, American jack pine.
cranberrybush,
Siberian
peashrub, gray
dogwood, silky
dogwood.
Da.
Dancy
DOAw==wmmmmm e —— Northern white- White spruce-=~--- Red maple, eastern -
Dolph cedar, lilac, white pine, red
alternateleaf pine, white ash,
dogwood, American green ash.
cranberrybush,
silky dogwood,
gray dogwood.
DuB~==~=s=cerncu-— Manyflower Siberian peashrub,;Norway spruce----- Eastern white -—
Dunnville cotoneaster. eastern redcedar, pine, red pine,
lilac, American jack pine.
cranberrybush,
Amur maple, silky
dogwood, gray
dogwood.
FeC, FeD==-e=nw=m-= - Northern white- White spruce, Eastern white ==
Fenwood cedar, lilac, Black Hills pine, red pine,
Amur maple, spruce, Norway red maple, white
American spruce. ash.
cranberrybush,
gray dogwood.
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Soil name and

Trees having predicted 20-year average height, in feet, of--

map symbol ' <8 8-15 16-25 26-35 >35
j
|
FfC, FfE.
Fenwood
FgBR*:
Fenwood--=~===c-- --- Northern white- White spruce, Eastern white -——-
cedar, lilac, Black Hills pine, red pine,
Amur maple, spruce, Norway red maple, white
American spruce. ash.
cranberrybush,
' gray dogwood.
]
Rozellville-~=-=--- ! -—- Northern white- White spruce, Eastern white -—
cedar, lilac, Norway spruce, pine, red pine,
American Black Hills white ash, red
cranberrybush, spruce. maple.
! Amur maple, gray
dogwood.
Fh.
Fordum
FnC--=-m-=cmmemeen - Amur maple, lilac,|White spruce, Eastern white -—
Freeon American Norway spruce, pine, red pine,
cranberrybush, Black Hills white ash, red
northern white- spruce. maple.
cedar, gray
dogwood.
GCB-==~=memmm e Vanhoutte spirea, (Siberian peashrub,|Eastern redcedar, |Red pine, jack Imperial Carolina
Graycalm manyflower lilac, Amur Siberian pine, eastern poplar.
cotoneaster. privet, Amur crabapple. white pine.
maple.
Gm====memermmca—ea Manyflower Nannyberry == Eastern white -
Graycalm cotoneaster. viburnum, eastern pine, jack pine,
redcedar, lilac, Norway spruce.
Amur maple,
American
cranberrybush,
Siberian
peashrub, silky
dogwood, gray
dogwood.
Gr.
Greenwood
GuB-==-wwr—reeme——~ Manyflower Eastern redcedar, |Norway spruce~---- Eastern white -—-
Guenther cotoneaster. lilac, Amur pine, red pine,
maple, American jack pine.
cranberrybush,
Siberian

See footnote at end of table.

peashrub, silky
dogwood, gray
dogwood.
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TABLE 8.~-WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Soil Survey

Soil name and

Trees having predicted 20-year average height, in feet, of~--

map symbol <8 8-15 16-25 26-35 >35
HtB==~=wecr=cmace= -—- Northern white- White spruce~~---- Eastern white -
Hatley cedar, lilac, pine, red pine,
American white ash, red
cranberrybush, maple, silver
silky dogwood, maple.
nannyberry
viburnum,
redosier dogwood.
HyB.
Hatley
KaB, KaC, KaD2~---|Manyflower Eastern redcedar, Norway spruce----- Eastern white -—
Kennan cotoneaster. Siberian pine, red pine,
peashrub, lilac, jack pine.
American
cranberrybush,
Amur maple, silky
dogwood, gray
dogwood.
KeB, KeC, KeE.
Kennan
MaB-=~=w==rmem———— - Northern white- White spruce------ Eastern white -—-
Magnor cedar, lilac, pine, red pine,
American white ash, red
cranberrybush, maple, silver
nannyberry maple.
viburnum, silky
dogwood, redosier
dogwood.
MbR, MbC, MbE~---- Manyflower Gray dogwood, Norway spruce-=~--- Jack pine, red -—
Mahtomedi cotoneaster. silky dogwood, pilne, eastern
Siberian white pine.
peashrub,
American
cranberrybush,
Amur maple,
lilac, eastern
redcedar.
MCA-=~=emmmmnc———— Manyflower Eastern redcedar, Norway spruce----- Eastern white ---
Mahtomedi cotoneaster. lilac, Amur pine, red pine,
maple, American jack pine.
cranberrybush,
Siberian
peashrub, silky
dogwood, gray
dogwood.
MdB, MdC--==+===-- Manyflower Siberian peashrub,|Norway spruce----- Eastern white -
Marathon cotoneaster. lilac, Amur pine, red pine,
maple, American jack pine.
cranberrybush,

See footnote at end of table.

silky dogwood,
gray dogwood,
eastern redcedar.
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Soil name and

Trees having predicted 20-year average height, in feet, Of--
T

map symbol <8 8-15 16-25 26-35 >35
MeC.
Marathon
MfA-==~--ccmconen —-- Northern white- White spruce, Silver maple, -—-
Marshfield cedar, American balsam fir. white ash, green
cranberrybush, ash, red maple.
nannyberry
viburnum, silky
dogwood, redosier
dogwood, common
ninebark.
MgA-~--==cmeemecn= - Nannyberry White spruce------ Eastern white ———
Meadland viburnum, pine, red pine,
northern white- white ash, red
! cedar, lilac, maple, silver
American maple.
cranberrybush,
silky dogwood,
redosier dogwood.
MhA.
Meadland E
1
Mm-e=memm e == Redosier dogwood, |White spruce------ Red maple, white -—-
Meehan silky dogwood, ash, silver
nannyberry maple, red pine,
viburnum, eastern white
American pine.
cranberrybush,
lilac, northern
white-cedar.
Mn.
Minocqua
MoB, MoC--====we=- Manyflower Eastern redcedar, [Norway spruce=---~-- Eastern white -—-
Moberg cotoneaster. lilac, Amur pine, red pine,
maple, American jack pine.
cranberrybush,
Siberian
peashrub, silky
dogwood, gray
dogwood.
MsB, MsC, MsD----- Manyflower Eastern redcedar, Norway spruce=----- Eastern white -
Mosinee cotoneaster. lilac, Amur pine, red pine,
maple, American jack pine.
cranberrybush,
Siberian
peashrub, silky
dogwood, gray
dogwood.
MtC.
Mosinee

See footnote at end of table.




164 Soil Survey
TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
Trees having predicted 20-year average height, in feet, of--
Soil name and
map symbol <8 8-15 16-25 26-35 >35
MyB==wemerccre—a——— --- Northern white- White spruce------ Eastern white -—-
Mylrea cedar, lilac, pine, red pine,
American white ash, red
cranberrybush, maple, silver
nannyberry maple.
viburnum, silky
dogwood, redosier
dogwood.
MzB.
Mylrea
Ne.
Newson
Qg=mmmcmmrm——— = -——— Nannyberry White spruce------ Red maple, silver ——
Oesterle viburnum, maple, white ash,
American red pine, eastern
cranberrybush, white pine.
redosier dogwood,
lilac, northern
vwhite-cedar,
silky dogwood.
Pg*, Ph*,
Pits
Po-=m=—rmmem e n——— ——— Northern white- White spruce----~- Eastern white -—
Plover cedar, nannyberry pine, red maple,
viburnum, silky white ash, red
dogwood, American pine, silver
cranberrybush, maple.
redosier dogwood,
lilac.
RbC, RbE.
Ribhill
RCB=====wmmcmmcnae -— Northern white- White spruce==---- Silver maple, -—
Rietbrock cedar, nannyberry eastern white
viburnum, pine, red maple,
redosier dogwood, white ash.
American
cranberrybush,
lilac, silky
dogwood, gray
dogwood.
ReB.
Rietbrock
RhA-==emmmrmmmenme —_— Northern white- White spruce------ Eastern white -—=
Rockers cedar, lilac, pine, red pine,

See footnote at end of table.

American
cranberrybush,
nannyberry
viburnum, silky
dogwood, redosier
dogwood.

red maple, silver
maple, white ash.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average height, In feet, of--

Soil name and
map symbol <8 8-15 16-25 26-35 >35

RoA, RoB, RsA,

RsB-~=---coccaean Manyflower Lilac, American Norway spruce----- Red pine, jack -—-
Rosholt cotoneaster. cranberrybush, pine, eastern

Amur maple, white pine.

eastern redcedar,

Siberian

peashrub, gray
dogwood, silky

dogwood.
ScA, SAA---===~w==- Manyflower American Norway spruce----- Eastern white —
Scott Lake cotoneaster. cranberrybush, pine, red pine,
eastern redcedar, jack pine.
Siberian

peashrub, lilac,
gray dogwood,

American
cranberrybush,
Amur mapile.
Se-==m-=mmmcennaa- Common ninebark--- - - Golden willow, Imperial Carolina
Seelyeville white willow. poplar.
ShA.
Sherry
St---r=e——mmmeaaa- --- Silky dogwood, White spruce, Eastern white Imperial Carolina
Sturgeon nannyberry northern white- pine, Norway poplar.
viburnum, cedar, Manchurian; spruce, green
American crabapple. ash, red maple.
cranberrybush,
Amur privet.
UoB*,
Udorthents
WtBr=rmmmmme e -—— Northern white- White spruce, Eastern white -—
Withee cedar, lilac, silver maple. pine, red pine,
American white ash, red
cranberrybush, maple.
nannyberry

viburnum, silky
dogwood, redosier
dogwood.

* See description of the map unit for composition and behavior characteristics of the map unit.
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(Some terms that describe restrictive soil features are defined in the Glossary.
of "slight," "moderate,

TABLE 9.--RECREATIONAL DEVELOPMENT

L1]

and "severe."

See text

Soil Survey

for definitions

Absence of an entry indicates that the soil was not rated)

Soil name and Camp areas Picnic areas Playgrounds Paths and trails Golf fairways
map symbol
AbB---=-mmmmmereo e Slight=~===cc~=~- Slight-======~-- Moderate: Slighte=====ceu- Slight.
Alban slope.
AQrmmmmrmm e Severe: Severe: Severe: Severe: Severe:
Altdorf ponding. ponding. ponding. ponding. ponding.
AMCo==—===weme—mmeee Moderate: Moderate: Severe: Slight=e~==a-mue Moderate:
Amery slope. slope. slope. slope.
CbhA-==-==mmecce—a—- Severe: Severe: Severe: Severe: Severe:
Cable ponding. ponding. ponding. ponding. large stones,
ponding.
Ch-==w====m—cccnm—ce- Severe: Severe: Severe: Severe: Severe:
Cathro ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.
CkA-==m==—mm———mm e~ Slight=~===-w==- Slight~===ee==-- Moderate: Slight-==srec==- Moderate:
Chetek small stones. large stones,
droughty.
CKB===remmmmccemce Slight-~==-===~- Slight---=-===---~ Moderate: Slighte--s-=e=-- Moderate:
Chetek slope, large ,stones,
small stones. droughty.
CKC=====mremr—mm—e Moderate: Moderate: Severe: Slight-=======w- Moderate:
Chetek slope. slope. slope. large stones,
droughty,
slope.
CkE=====rmemmme————— Severe: Severe: Severe: Moderate: Severe:
Chetek slope. slope. slope. slope. slope.
Da==-===mm==————ea—— Severe: Severe: Severe: Severe: Severe:
Dancy ponding. ponding. ponding. ponding. ponding.
DOA~====memrm——r———— Severe: Moderate: Severe: Moderate: Moderate:
Dolph wetness. wetness. wetness. wetness. wetness.
DyB-=e==~==semmvea—- Severe: Slight~---------- Moderate: Slight-=c==----- Moderate:
Dunnville flooding. slope. droughty.
FeC-=-v==memwemcccax Moderate: Moderate: Severe: Severe: Moderate:
Fenwood slope. slope. slope. erodes easily. large stones,
slope.
FeD--====rmeme——rae—— Severe: Severe: Severe: Severe: Severe:
Fenwood slope. slope. slope. erodes easily. slope.
FfCmrwmmmmmmmmm e Moderate: Moderate: Severe: Moderate: Severe:
Fenwood slope, slope, large stones, large stones. large stones.
large stones. large stones, slope.
FfE-~wmrommmmmm e Severe: Severe: Severe: Moderate: Severe:
Fenwood slope. slope. large stones, large stones, large stones,

slope.

slope.

slope.
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued

Soil name and Camp areas Picnic areas Playgrounds Paths and trails Golf fairways
map symbol
FgB*:

Fenwood=--=====ceu=- Slight---====~~- Slight---==~-=-- Moderate: Slight-====cw-—- Moderate:
slope, large stones.
small stones.

Rozellville-====--- Slight~=======-- Slight==--====-- Moderate: Slight=--===c-m-- Slight.
slope,
small stones.

Fhes-ermmcerrcem e e Severe: Severe: Severe: Severe: Severe:

Fordum flooding, ponding. ponding, ponding. ponding,

ponding. flooding. flooding.
FnCe--mccmvmmcm e Moderate: Moderates: iSevere: Severe: Moderate:
Freeon slope, slope, slope. erodes easily. | slope.
wetness, wetness,
percs slowly. percs slowly.
GeB-~-===—mmreeeeea Moderate: IModerate: Moderate: Moderate: Severe:

Graycalm too sandy. ! too sandy. slope, too sandy. droughty.
small stones,
too sandy.

Gm=-===-mmmmmccecmne Moderate: Moderate: Moderate: Moderate: Severe:

Graycalm too sandy. too sandy. small stones, too sandy. droughty.
too sandy.

1
i
Gr=====--r--mccmerea- Severe: ISevere: Severe: Severe: Severe:
Greenwood ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.
GuB-==m==—m e Moderate: Moderate: Moderate: Moderate: Moderate:

Guenther too sandy. too sandy. slope, too sandy. droughty.
too sandy.

HtB-====m=ecccccccna. Severe: Moderate: Severe: Moderate: Moderate:

Hatley wetness. wetness, small stones, wetness, small stones,

small stones. wetness. large stones,
wetness.
HyB====~=ccccmccceea Severe: Moderate: Severe: Moderate: Severe:
Hatley wetness. wetness, large stones, large stones, large stones.
small stones. small stones, wetness.
wetness.
KaB-=-=mmennmnmmccan Slight======-w--= Slight--=======- Moderate: Slight----=====- Moderate:
Kennan small stones, large stones.
! slope.
1
]
KaC~=~wmmmmmcmme e Moderate: Moderate: Severe: Slight=-=m====u-- Moderate:
Kennan slope. slope. slope. large stones,
slope.
KaD2==wrmommmcn e ceen Severe: Severe: Severe: Moderate: Severe:
Kennan slope. slope. slope. slope. slope.
! 1
1
KeB====-scmcccaacaan Moderate: IModerate: |Severe: Moderate: Severe:
Kennan i large stones. | large stones. E large stones. large stones. large stones.
t
] |

See footnote at end

of table.
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued

Soil Survey

—
|
Soil name and Camp areas ! Picnic areas Playgrounds Paths and trails Golf fairways
map symbol
KeCemommmm~mmmmmen o Moderate: Moderate: Severe: Moderate: Severe:
Kennan slope, slope, large stones, large stones. large stones.
large stones. large stones. slope.
KeE-===---~=mmcman—o Severe: Severe: Severe: Moderate: Severe:
Kennan slope. slope. large stones, large stones, large stones,
slope. slope. slope.
MaB-===-cm~cmemve——- Severe: Severe: Severe: Severe: Severe:
Magnor wetness. wetness. wetness. wetness, wetness.
MbBr=m==mec e m e Moderate: Moderate: Severe: Moderate: Moderate:
Mahtomedi small stones, small stones, small stones. too sandy. small stones,
too sandy. too sandy. droughty.
MbCe=mmw=mmm—mmm o IModerate: Moderate: Severe: Moderate: Moderate:
Mahtomedi ! slope, slope, slope, too sandy. small stones,
! small stones, small stones, small stones. droughty.
! too sandy. too sandy.
MbE-==r==—mremmm— e Severe: Severe: Severe: Severe: Severe:
Mahtomedi slope. slope. slope, slope. slope.
small stones.
]
{
McA-==-=rmemmmmm o Moderate: Moderate: Severe: Moderate: Moderate:
Mahtomedi small stones, small stones, small stones. too sandy. small stones,
too sandy. too sandy. droughty.
!
M@B-====mmcrmmm Slight~====~=--- Slight===-~===-- Moderate: Slight-=~==m==== Slight.
Marathon slope,
small stones.
MdC--=w==m~m——mmmm Moderate: Moderate: Severe: Severe: Moderate:
Marathon slope. slope. slope. erodes easily. slope.
MeCm=-rmmmrcme e Moderate: Moderate: Severe: Moderate: Severe:
Marathon slope, slope, large stones, large stones. large stones.
large stones. large stones. slope.
MfA=-recrmccceecaaa— Severe: Severe: Severe: Severe: Severe:
Marshfield ponding. ponding. ponding. ponding. ponding.
MgA--~==-cmmmm oo Severe: Moderate: Severe: Moderate: Moderate:
Meadland | wetness. wetness. wetness. wetness. large stones,
! wetness.
MhA---===—mccmmemme Severe: Moderate: Severe: Moderate: Severe:
Meadland wetness. wetness, large stones, large stones, large stones.
large stones. wetness. wetness,
|
B Severe: Moderate: Severe: Moderate: Moderate:
Meehan wetness. wetness, wetness. wetness, wetness,
too sandy. too sandy. droughty.
Mp-=—==~-ccrremme e Severe: Severe: Severe: Severe: Severe:
Minocqua ponding. ponding. ponding. ponding. ponding.
MOB-=mmmmmcmm e Moderate: Moderate: Severe: Slight------==-~ Severe:
Moberg small stones. small stones. small stones. droughty.

See footnote at end of table.
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TABLE 9.--RECREATIONAL DEVELOPMENT-~Continued

percs slowly.

Soil name and Camp areas Picnic areas Playgrounds Paths and trails Golf fairways
map symbol
MoC===sromrmcmem e Moderate: Moderate: Severe: Slight--=====--- Severe:
Moberg slope, slope, slope, droughty.
small stones. small stones. small stones.
1
MgB-===c-memmmcee e Slight--~=====-= Slight--~======= Moderate: Slight------~==-~ Moderate:
Mosinee slope, large stones,
small stones. droughty.
MsCe==r-cmcmccmec e Moderate: Moderate: Severe: Slight----====-- Moderate:
Mosinee slope. slope. slope. large stones,
droughty,
slope.
MsD=====recmccec e Severe: Severe: Severe: Moderate: Severe:
Mosinee slope. slope. slope. slope. | slope.
MtCommmmmmmm e IModerate: IModerate: |Severe: Moderate: Severe:
Mosinee | slope, slope, ! large stones, large stones. large stones,
5 large stones. large stones. | slope. | droughty.
t 1
i ] [}
MyB-==--mm—mmmcemmneem Severe: Moderate: Severe: IModerate: Moderate:
Mylrea wetness. wetness. wetness., wetness. wetness.
MzB---=~rmmmm e Severe: Moderate: Severe: Moderate: Severe:
Mylrea wetness. wetness, large stones, large stones, large stones.
large stones., wetness. wetness.
]
t
Ne-----rmeccmccccceee Severe: ISevere: Severe: Severe: Severe:
Newson ! ponding. | ponding. ponding. ponding. | ponding.
]
I
Og-==-=~-=mocccccnraaa Severe: Moderate: Severe: Moderate: Moderate:
Oesterle wetness. wetness. wetness. wetness. large stones,
wetness,
droughty.
Pg*, Ph*,
Pits
Po~smmmmmmem e m e Severe: Moderate: Severe: Moderate: Moderate:
Plover \ wetness. wetness. wetness. wetness. wetness.
]
RbC-===~mommmmmccec Moderate: Moderate: Severe: iModerate: Severe:
Ribhill slope, slope, large stones, | large stones. large stones.
large stones. large stones. slope.
RbE-==-cccccmcccccena Severe: Severe: Severe: Moderate: |Severe:
Ribhill slope. slope. large stones, large stones, | large stones,
slope. slope. | slope.
[
[}
RCB-====~~ermr e e e e Severe: Moderate: Severe: Moderate: iModerate:
Rietbrock wetness. wetness. wetness. wetness. large stones,
wetness,
droughty.
ReB---mrmrmcc e m e Severe: Moderate: Severe: Moderate: Severe:
Rietbrock wetness. wetness, large stones, large stones, large stones.
! large stones. wetness. wetness.
| ]
I I
RhA-=----—mmmmmmmcee Severe: |Moderate: Severe: Moderate: Moderate:
Rockers wetness. | wetness, wetness. wetness. wetness.
|
1

See footnote at end of table.
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued

Soil Survey

Soil name and Camp areas Picnic areas Playgrounds Paths and trails Golf fairways
map symbol
RoA, RoB, RsA, RsB---- Moderate: Moderate: Severe: Slight========-~ Moderate:
Rosholt small stones. small stones. small stones. small stones,
droughty.
ScA, SA-----=--====== Slight=-==s====-= Slight----~~==== Moderate: Slight~-----~---~ Moderate:
Scott Lake small stones. large stones,
droughty.
Sg-=====—mmm——sccno—-- Severe: Severe: Severe: Severe: Severe:
Seelyeville ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.
ShA===~-=rem—wm——————— Severe: Severe: Severe: Severe: Severe:
Sherry ponding. ponding. ponding. ponding. ponding.
]
I
St==-mmmmmr—m e |Severe: Severe: Severe: Severe: Severe:
Sturgeon ! flooding, wetness. wetness. wetness. wetness.
! wetness.
[}
1
UoB*, i
Udorthents | 5 !
]
I I
WtB-e-—==r—mmmm—ee - |Severe: |Severe: Severe: Severe: Severe:
Withee wetness. ! wetness. wetness. wetness. wetness.
!
]

* See description

of the map unit

for composition and behavior

characteristics of the map unit.
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TABLE 10.~-WILDLIFE HABITAT

(See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the
soil was not rated)

Potential for habitat elements Potential as habitat for--
Soil name and | 1 Wilga ] ] H H 1
map symbol Grain |Grasses | herba- |Hardwood| Conif- !Wetland |Shallow !Openland!Woodland'!Wetland
and seed; and | ceous | trees | erous ! plants ! water !wildlifel!wildlife'!wildlife
Crops legumes plants ! plants areas
AbB====cevcccnanon Good Good Good Good Good Poor Very Good Good Very
Alban poor. poor.
Ad-=--mmermeemcnaaa Poor Poor Fair |Fair Fair Good Good Poor Fair Good.
Altdorf !
AmC-=m=mom e m e Fair Good Good Good Good Very Very Good Good Very
Amery poor. poor. poor.
CbA===mmmmcmcccceae Very Very Poor Fair Fair Good Good Very Poor Good.
Cable poor. poor. poor.
Ch===m-mc—mmcer e Poor Poor Poor Poor Poor Good Good Poor Poor Good.
Cathro !
CkA, CkB, CkC-=----- Fair Fair Fair Fair Fair Very Very Fair Fair Very
Chetek poor. poor. poor.
CkE-m=emmmmmmmcmaee Poor Fair (Fair Fair Fair Very Very Fair Fair Very
Chetek ' poor. poor. poor.
Da-==m===m—o—oeeeem Poor Poor Fair Fair Fair Good Good Poor Fair Good.
Dancy
DOA=-—====m—mccmm——— Good Good Good Good Good Fair Fair Good Good Fair.
Dolph
DuB--===m-ccccccnua Fair Fair Good Good Good Poor Poor Fair Fair Poor.
Dunnville
' |
I 1
FeC-=mmmmemune e Fair Good 1Good |Good Good Very Very Good Good Very
Fenwood { ! poor. poor. poor.
FeD--====mmmmcm e Poor Fair Good Good Good Very Very Fair Good Very
Fenwood poor. poor. ! poor.
I
[}
FfC, FfE~~-======mn iVery Poor Good Good Good Very Very Poor 1Good Very
Fenwood poor. poor. poor. ! poor.
FgB*: | :
Fenwood=-========= 1Good Good Good 1Good Good Poor Very Good Good Very
! poor. poor.
Rozellville-=-===-= Good Good Good Good Good Poor Very Good Good Very
1 poor. poor.
Fh--e---memmmccmaea Very Very Poor Fair Fair Good Good Very Fair Good.
Fordum poor. poor. poor.
FnCo=wem=—mmme e Fair Good Good Good Good Very Very Good Good Very
Freeon poor. poor. poor.
GcB, Gm-=-=-=-=======- Poor Poor Fair Good Good Very Very Poor Good Very
Graycalm poor. poor. ! poor.
'

See footnote at end of table.
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TABLE 10.--WILDLIFE HABITAT--Continued

H Potential for habitat elements Potential as habitat for--
Soil name and | Wild H H
map symbol Grain |Grasses | herba- |Hardwood| Conif- |Wetland |Shallow |Openland|Woodland|Wetland
and seed;| and ceous trees erous | plants wvater wildlife;wildlifejwildlife
Crops legumes plants plants areas
Gr--===r——ecemeo——- Very Poor Poor Poor Poor Good Good Poor Poor Good.
Greenwood poor.
GuB--=-===-occm—ee Fair Fair Good Good Good Poor Very Fair Good Very
Guenther poor. poor.
]
|
HtB---===m—ememmen e {Fair Good Good Good Good Poor Very Good Good Very
Hatley ' poor. poor.
HyB===r=mmcmee e Very Poor Good Good Good Poor Very Fair Good Very
Hatley poor. poor. poor.
KaB, KaC---~-----~- Fair Good Good 1Good Good Very Very Good Good Very
Kennan ! ' | poor. poor. poor.
t i ] t
1 [} t | 1
KaD2=m==mmmmmmmmmem Poor Good Good 1Good 1Good Very Very Fair Good Very
Kennan poor. poor. poor.
KeB, KeC, KeE------ Very Fair Good Good Good Very Very Fair Good Very
Kennan poor. E ' poor. poor. poor.
| 1
MaB--~——-e~mmm e Good 1Good Good Good Good Poor Poor Good Good Poor.
Magnor |
MbB, MbC-=-======v= Poor Fair Fair Poor Poor Very Very Fair Poor Very
Mahtomedi poor. poor. poor.
1
I
MbE--~==mmmmmm e Very Poor Fair Poor Poor Very Very Poor Poor Very
Mahtomedi poor. poor. poor. poor.
MCA~-=m=m—mm e Poor Fair Fair Poor Fair Very Very Fair Poor Very
Mahtomedi poor. poor. poor.
MdB~==~-==mmmemmamae Good Good Good Good Good Poor Very Good Good Very
Marathon poor. poor.
]
1
MdC-=====-me=couaca |Fair Good Good Good Good Very Very Good Good Very
Marathon E : ' poor. poor. poor.
] 1 1
MeCm=mmmmmmmm e m Poor {Poor 1Good Good Good Very Very Fair Good Very
Marathon poor. poor. poor.
MfA-==-mmecrmcnee—— Good Good Fair Fair Fair Good Good Fair Fair Good.
Marshfield
I
MgA----s=cc—mmmeeae Good 1Good Good Good Good Fair Pair Good Good Fair.
Meadland
MhA---=-e—=ecme———- Very Poor Good Good Good Fair Fair Poor Good Fair.
Meadland poor.
MM=——=—m—ecr e m———— Poor Fair Good Fair Fair Fair Fair Fair Fair Fair.
Meehan
Mp-==e-—==—eecceec- Poor Poor Fair Fair Fair Good Good Poor Fair Good.
Minocqua
MoB, MoC---=--==-=-=-- Fair Good Good Good Good Very Very Good Good Very
Moberg ' poor. poor. 5 poor.
] 1 [}
t | | |

See footnote at end of table.
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TABLE 10.--WILDLIFE HABITAT--Continued

! Potential for habitat elements Potential as habjitat for--
Soil name and | ! Wild | : H
map symbol | Grain |Grasses | herba- |Hardwood| Conif- !Wetland !Shallow !Openland!Woodland!Wetland
land seed and ceous trees erous plants water wildlifejwildlife|wildlife
Crops legumes | plants plants areas
MsB=we=mer=mcecmeaea— Good Good Good Good Good Poor Very Good Good Very
Mosinee poor. poor.
MsCm===scmmmccwm e Fair Good Good Good Good Very Very Good Good Very
Mosinee poor. poor. poor.
MsD====s-emmcmceea Poor Fair Good Good Good Very Very Fair Good Very
Mosinee ' poor. poor. poor.
MtC--ommmmm e Poor Poor Good Good Good Very Very Poor Good Very
Mosinee poor. poor. poor.
)
I
MyB====s-crccccaan— {Fair Good Good Good Good Poor Very Good Good Very
Mylrea poor. poor.
MzB~~—r=mmmmmm e Very Poor Good Good Good Poor Very Very Good Very
Mylrea poor. poor. poor. poor.
Ne--===----cereee—- Poor Poor Fair Poor Poor Good Good Poor Poor Good.
Newson i
|
]
Og--===—-rmemcceeee Fair Good Good Good Good Poor Poor Good Good Poor.
Oesterle !
Po------—mmmmm e Good Good Good Good Good Poor Poor Good Good Poor.
Plover
RbC, RbE-=====cwrw- Very y Poor Good Good Good Very Very Poor Good Very
Ribhill poor. | poor. poor. poor.
[}
RCB=rmwmmmmmmmee e Good Good Good 1Good Good Very Very Good Good Very
Rietbrock ' poor. poor. poor.
1
]
ReB-==mecr e Very Poor !Good Good Good Very Very Poor Good Very
Rietbrock , poor. ! poor. poor. poor.
RhA--=---crremcmmc Poor Fair Good Good Good Fair Fair Fair Good Fair.
Rockers
RoA, RoB, RsA, RsB-|Good Good Good Good Good Poor Very Good Good Very
Rosholt poor. poor.
ScA, SAA--=-=====--~ Fair Good Good Good Good Poor Very Good Good Very
Scott Lake poor. poor.
Semmwemmmm——— - Poor Poor Fair Fair Poor Good Good Poor Fair Good.
Seelyeville
ShA=mewemmmmce e Poor Poor Fair Fair Fair Good Good Poor Fair Good.
Sherry
St Fair Good Good Good Good Fair Fair Good Good Fair.
Sturgeon
WtB===eoereemmanana Good Good Good Good Good Poor Poor Good Good Poor.
Withee

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 11.--BUILDING SITE DEVELOPMENT

(Some terms that describe restrictive soil features are defined in the Glossary.

"slight," "moderate," and "severe.

Soil Survey

See text for definitions of
Absence of an entry indicates that the soil was not rated.

The

information in this table indicates the dominant soil condition but does not eliminate the need for onsite

investigation)
{
Soil name and Shallow ! Dwellings Dwellings Small Local roads Lawns and
map symbol excavations without with commercial and streets landscaping
basements basements | buildings
ApB~-===emmeena——— Severe: Slight=====~=== Moderate: Slight-=~------ Moderate: Slight.
Alban cutbanks cave. wetness. frost action.
Ad-~=-===mmmmme——— Severe: Severe: Severe: Severe: Severe: Severe:
Altdorf ponding. ponding, ponding, ponding, shrink-swell, ponding.
shrink-swell. shrink-swell. shrink-swell. low strength,
ponding.
AmC~===mmmmm—m— Severe: Moderate: Moderate: Severe: Moderate: Moderate:
Anery cutbanks cave,, slope. slope. slope. slope, slope.
frost action.
CbA~======mmm—mm |Severe: Severe: Severe: Severe: Severe: Severe:
Cable ! ponding. ponding. ponding. ponding, ponding, large stones,
! frost action. | ponding.
]
!
Chr~==wmemmemm e 'Severe: Severe: Severe: Severe: Severe: Severe:
Cathro ! excess humus, ponding, ponding, ponding, ponding, ponding,
! ponding. subsides. subsides. subsides. frost action, excess humus.
subsides.
CKA~==mmrmrme—————— Severe: Slight-====<=-- Slight--====--- Slight-==we=m=- Slight=======m= Moderate:
Chetek cutbanks cave. large stones,
droughty.
CKkB~====mmmmmmmme Severe: Slight---==~-=- Slight----=---- Moderate: Slight=====v--- Moderate:
Chetek cutbanks cave. slope. large stones,
droughty.
CKkC~=wmmmmmm e m e Severe: Moderate: Moderate: Severe: Moderate: Moderate:
Chetek cutbanks cave.,; slope. slope. slope. slope. large stones,
droughty,
slope.
CKE~=m=m=emmm e Severe: Severe: Severe: Severe: Severe: Severe:
Chetek cutbanks cave,; slope. slope. slope. slope. slope.
slope.
Da-~====r=mcm————— Severe: Severe: Severe: Severe: Severe: Severe:
Dancy cutbanks cave,, ponding. ponding. ponding. ponding, ponding.
ponding. frost action.
DOA~m==m==mwmmm—— Severe: Severe: Severe: Severe: Severe: Moderate:
Dolph wetness. wetness, wetness. wetness, low strength, wetness.
shrink-swell. shrink-swell. frost action,
shrink-swell.
DuB-======meneee—— Severe: Severe: Severe: Severe: Moderate: Moderate:
Dunnville cutbanks cave.| flooding. flooding. flooding. flooding. droughty.
1
FeCrommmmmmemmmmen Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
Fenwood depth to rock,| shrink-swell, depth to rock,; slope. slope, large stones,
slope. slope. slope, frost action, slope.
shrink-swell. shrink-swell.
FeDr--=mmmmmemm——— Severe: Severe: Severe: Severe: Severe: Severe:
Fenwood slope. slope. slope. slope. slope. slope.
[} ]
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued
Soil name and Shallow Dwellings Dwellings Small Local roads Lawns and
map symbol excavations without with commercial and streets landscaping
basements basements buildings
FfCe=mmmmmmmmccea- Moderate: Moderate: Moderate: Severe: Moderate: Severe:
Fenwood depth to rock,|{ shrink-swell, depth to rock,; slope. slope, large stones.
large stones, slope, slope, frost action,
slope. large stones. shrink-swell. shrink-swell.
FfE-s=cemmmnrnaa—- Severe: Severe: Severe: Severe: Severe: Severe:
Fenwood slope. slope. slope. slope. slope. large stones,
slope.
FgB*:
Fenwood-----==---~ Moderate: Moderate: Moderate: Moderate: Moderate: Moderate:
depth to rock.; shrink-swell. depth to rock,| shrink-swell, frost action, large stones.
shrink-swell. slope. shrink-swell.
Rozellville-~==~=~ Slight------==~ Slight-=-=m==== Slight---=-==--- Moderate: Moderate: Slight.
slope. frost action.
Fh----=---ecececaa- Severe: Severe: Severe: Severe: Severe: Severe:
Fordum cutbanks cave,; flooding, flooding, flooding, ponding, ponding,
ponding. ponding. ponding. ponding. flooding, flooding.
frost action.
FnC--------==-cu-- Severe: Moderate: Severe: Severe: Moderate: Moderate:
Freeon wetness, wetness, wetness. slope. wetness, slope.
slope. slope,
frost action.
GCB-=-===ememmeeee Severe: Slight-~--=-==-= Slight-~~------ Moderate: Slight--------- Severe:
Graycalm cutbanks cave. slope. droughty.
GM===mwm—m——m—— e e Severe: Slight--------- Moderate: Slight--=====-- Slight--=-===-- Severe:
Graycalm cutbanks cave. wetness. droughty.
(€ el Severe: Severe: Severe: Severe: Severe: Severe:
Greenwood excess humus, subsides, subsides, subsides, ponding, ponding,
ponding. ponding, ponding, ponding, frost action, excess humus.
low strength. low strength. low strength. subsides.
GuB------===re——eo Severe: Slight------=--~ Moderate: Moderate: Slight---=~=c-- Moderate:
Guenther cutbanks cave. wetness, slope. droughty.
shrink-swell.
HtB~---------=mca- Severe: Severe: Severe: Severe: Severe: Moderate:
Hatley cutbanks cave,, wetness. wetness. wetness. frost action. small stones,
wetness. large stones,
wetness.
HyB==m=eeemcccemee Severe: Severe: Severe: Severe: Severe: Severe:
Hatley cutbanks cave,; wetness. wetness. wetness. frost action. large stones.
wetness.
KaB--==rm==mmeceem-- Severe: Slight-=-=-+e=~ Slight-======-- Moderate: Moderate: Moderate:
Kennan cutbanks cave. slope. frost action. large stones.
KaCwem=mmmmmmcmme = Severe: Moderate: Moderate: Severe: Moderate: Moderate:
Kennan cutbanks cave.; slope. slope. slope. slope, large stones,
frost action. slope.
KaD2-=~=memmmmmme e Severe: Severe: Severe: Severe: Severe: Severe:
Kennan cutbanks cave,; slope. slope. slope. slope. slope.
slope.

See footnote at end of table.
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TABLE 11.--BUILDING SITE DEVELOPMENT-~Continued

Soil Survey

Soil name and Shallow Dwellings Dwellings Small Local roads Lawns and
map symbol excavations without with commercial and streets landscaping
basements basements buildings
KeB=r==mmm=m—em—— Severe: Moderate: Moderate: Moderate: Moderate: Severe:
Kennan cutbanks cave.| large stones. large stones. slope, frost action, large stones.
large stones. large stones.
KeC-==mm=mwemarcn Severe: Moderate: Moderate: Severe: Moderate: Severe:
Kennan cutbanks cave., slope, slope, slope. slope, large stones.
large stones. large stones. frost action,
large stones.
KeE-=-=-c-vmmemn= Severe: Severe: Severe: Severe: Severe: Severe:
Kennan cutbanks cave,, slope. slope. slope. slope. large stones,
slope. slope.
MaB-==-===omece—— Severe: |Severe: Severe: Severe: Severe: Severe:
Magnor wetness. wetness. wetness. wetness. wetness, wetness.
frost action.
MbB==re-=m——m e Severe: Slight=-----==-- Slight--==~=--~ Slight--=====~- Slight-====v--- Moderate:
Mahtomedi cutbanks cave. small stones.
MbCwmmmmmmmm oo Severe: Moderate: Moderate: Severe: Moderate: Moderate:
Mahtomedi cutbanks cave.; slope. slope. slope. slope. small stones.
MbE~~==-emme Severe: Severe: Severe: Severe: Severe: Severe:
Mahtomedi cutbanks cave,| slope. slope. slope. slope. slope.
slope.
McA--mmmmmme e Severe: Slight--=-=-==--- Moderate: Slighte===-===== Slight-====---- Moderate:
Mahtomedi cutbanks cave. wetness. small stones,
droughty.
1
[}
MAB=»==csme e Severe: 1Slight-====-=-- Slight-===v==-- Moderate: Moderate: Slight.
Marathon cutbanks cave. slope. frost action.
MAC-w=mmmwmmmm e Severe: Moderate: Moderate: Severe: Moderate: Moderate:
Marathon cutbanks cave., slope. slope. slope. slope, slope.
frost action.
MeCmmm==wrmece——— Severe: . Moderate: Moderate: Severe: Moderate: Severe:
Marathon cutbanks cave., slope. slope. slope. slope, large stones.
! frost action.
1
MfA~=emmmmmm Severe: Severe: |Severe: Severe: Severe: Severe:
Marshfield ponding. ponding. | ponding. ponding. low strength, ponding.
ponding,
frost action.
MgA-=-=-m—=mm———e Severe: Severe: Severe: Severe: Severe: Moderate:
Meadland wetness. wetness. wetness. wetness. frost action. large stones,
wetness.
MhA~===memccnm——— Severe: Severe: Severe: Severe: Severe: Severe:
Meadland wetness. wetness. wetness. wetness. frost action. large stones.
S EEEEEEELTELE IS Severe: Severe: Severe: Severe: Moderate: Moderate:
Meehan cutbanks cave,; wetness. wetness. wetness. wetness, wetness,
wetness. frost action. droughty.
Mn=~===-m=mcann—- Severe: Severe: Severe: Severe: Severe: Severe:
Minocqua cutbanks cave,, ponding. ponding. ponding. ponding, ponding.
ponding. frost action.

See footnote at end of table.
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TABLE 11.~--BUILDING SITE DEVELOPMENT--Continued
Soil name and Shallow Dwellings Dwellings Small Local roads Lawns and
map symbol excavations without with commercial and streets landscaping
basements basements buildings
MoB-~--m=mommm— Severe: Slight====~===- Slight=s=------ Moderate: Slight--=-=v--- Severe:
Moberg cutbanks cave. slope. droughty.
]
'
MoC-===-mmrmcmee Severe: Moderate: Moderate: Severe: Moderate: Severe:
Moberg cutbanks cave., slope. slope. slope. slope. droughty.
MsB---====cccmaun Moderate: ‘Moderate: Moderate: Moderate: Moderate: Moderate:
Mosinee depth to rock,; large stones. depth to rock,; slope, frost action, large stones,
large stones. large stones. large stones. E large stones. droughty.
1
MsC-===cmcmmmam Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
Mosinee depth to rock,| slope, depth to rock,:! slope. slope, large stones,
large stones, large stones. slope, frost action, droughty,
slope. large stones. large stones. slope.
MsD-w----mmmm——— Severe: Severe: Severe: Severe: Severe: Severe:
Mosinee slope. slope. slope. slope. | slope. slope.
MtCe==mo——oomme Moderate: Moderate: Moderate: Severe: Moderate: Severe:
Mosinee depth to rock,; slope, depth to rock,, slope. slope, large stones,
large stones, large stones. slope, frost action, droughty.
slope. large stones. large stones.
MyB-—m—-m-emee—e Severe: Severe: Severe: Severe: Severe: Moderate:
Mylrea cutbanks cave,, wetness. wetness. wetness. frost action. wetness.
wetness.
MzB-=-===mm=———- Severe: Severe: Severe: Severe: Severe: Severe:
Mylrea cutbanks cave,; wetness. wetness. wetness. frost action. large stones.
wetness.
Ne-====mewccen—o Severe: Severe: Severe: Severe: Severe: Severe:
Newson cutbanks cave,, ponding. ponding. ponding. ponding. ponding.
ponding.
Og===--==cweeee= Severe: Severe: Severe: Severe: Severe: Moderate:
Oesterle cutbanks cave,,; wetness. wetness. wetness. frost action. large stones,
wetness. wetness,
droughty.
Pg*, Ph*.,
Pits
Po======m=ecece- Severe: Severe: Severe: Severe: Severe: Moderate:
Plover cutbanks cave,; wetness. wetness. wetness. frost action., wetness.
wetness.
RbCm=m-mmmmenmcwe Severe: Severe: Severe: Severe: Severe: Severe:
Ribhill depth to rock,; large stones. depth to rock,; slope, large stones. large stones.
large stones. large stones. large stones.
RbE--====c=cee—- Severe: Severe: Severe: Severe: Severe: Severe:
Ribhill depth to rock,, slope, depth to rock,,; slope, slope, large stones,
large stones, large stones. slope, large stones. large stones. slope.
slope. large stones.
RcB--======mmoee Severe: Severe: Severe: Severe: Severe: Moderate:
Rietbrock wetness. wetness. wetness. wetness. frost action. large stones,
wetness,
droughty.

See footnote at end of table.
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued

Soil Survey

Soil name and Shallow Dwellings Dwellings Small Local roads Lawns and
map symbol excavations without with commercial and streets landscaping
basements basements buildings
ReB---m==ccnrue==- Severe: Severe: Severe: Severe: Severe: Severe:
Rietbrock wetness. wetness. wetness. wetness. frost action. large stones.
RhA====—rmcmmemmem Severe: Severe: Severe: Severe: Severe: Moderate:
Rockers cutbanks cave,| wetness. wetness. wetness. frost action. wetness.
wetness.
ROA===wmmemmmemeae Severe: Slight---=~---- Slight--=---==~ Slight=~--~==== Moderate: Moderate:
Rosholt cutbanks cave. frost action. small stones,
droughty.
ROB-==-o=mmcemmmme Severe: Slight---=~~---- Slight-==e="=—= Moderate: Moderate: Moderate:
Rosholt cutbanks cave. slope. frost action. small stones,
droughty.
RSA-===—mmmerme——— Severe: Slight---==~---- Slight-====--=~ Slight-----«=-- Moderate: Moderate:
Rosholt cutbanks cave. frost action. small stones,
droughty.
RsB-==m==evmeerea- Severe: Slight--==~=-=- Slight-==--~=-- Moderate: Moderate: Moderate:
Rosholt cutbanks cave. slope. frost action. small stones,
droughty.
ScA, SdA-=-====--- Severe: Slight-===s===- Moderate: Slight==-==e=== Moderate: Moderate:
Scott Lake cutbanks cave. wetness. frost action. large stones,
droughty.
Se--wmmmrmm e Severe: Severe: Severe: Severe: Severe: Severe:
Seelyeville excess humus, ponding, ponding, ponding, ponding, ponding,
ponding. subsides. subsides. subsides. subsides. excess humus.
ShAw==mme—m e —ne Severe: |Severe: Severe: Severe: Severe: Severe:
Sherry ponding. ponding. ponding. ponding. ponding, ponding.
frost action.
Stemmmmmm e m———— Severe: Severe: Severe: Severe: 1Severe: Severe:
Sturgeon cutbanks cave,] flooding, flooding, flooding, wetness, wetness.
wetness. wetness. wetness. wetness. flooding,
frost action.
UoB*,
Udorthents
WtB==—==m——=mmem——- Severe: Severe: Severe: Severe: Severe: Severe:
Withee wetness. wetness. wetness. wetness. wetness, wetness.
frost action.

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 12.--SANITARY FACILITIES

(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "fair," and other terms. Absence of an entry indicates that the soil was not rated. The
information in this table indicates the dominant soil condition but does not eliminate the need for
onsite investigation)

Soil name and Septic tank Sewage lagoon Trench Area Daily cover
map symbol absorption areas sanitary sanitary for landfill
fields landfill landfill
AbB---==---mammeee Severe: Severe: Moderate: Slight=-==-=ceee- Fair:
Alban wetness. wetness. wetness, too sandy,
too sandy. wetness,
thin layer.
Ad----~-mmmmmeeee Severe: Severe: Severe: Severe: Poor:
Altdort ponding, ponding. ponding, ponding. too clayey,
percs slowly. too clayey. hard to pack,
ponding.
] ]
] '
AmC-====-ommmrr e Moderate: Severe: Moderate: Moderate: Poor:
Amery percs slowly, slope. slope. slope. small stones.
slope.
CbA----—=—meemrenaaa Severe: Severe: Severe: Severe: Poor:
Cable ponding, ponding. ponding. ponding. small stones,
percs slowly. ponding.
Ch-=-=m=--mcmmomceem Severe: Severe: Severe: Severe: Poor:
Cathro ponding, seepage, ponding. seepage, ponding.
percs slowly. excess humus, ponding.
ponding.
CkA, CkB---====m=ce-- Severe: Severe: Severe: Severe: Poor:
Chetek poor filter. seepage. seepage, seepage. seepage,
too sandy. too sandy,
small stones.
CkC-==mmmmmmmmcm e Severe: |Severe: Severe: Severe: Poor:
Chetek poor filter. ! seepage, seepage, seepage. seepage,
slope. too sandy. too sandy,
small stones.
CKE===m=r=—mmcemreeea Severe: Severe: Severe: Severe: Poor:
Chetek poor filter, seepage, seepage, seepage, seepage,
slope. slope, slope, slope. too sandy,
too sandy. small stones.
Da--=er=—cmmmeemaaa- Severe: Severe: Severe: Severe: Poor:
Dancy ponding. seepage, ponding. seepage, small stones,
ponding. ponding. ponding.
DOA-==r~=r=mmmcrcnaa Severe: Severe: Severe: Severe: Poor:
Dolph wetness, wetness. wetness. wetness. hard to pack,
percs slowly. ! wetness.
DuB-==~=r===crvecca- Severe: Severe: Severe: Severe: Poor:
Dunnville wetness, seepage, seepage, seepage, seepage,
poor filter. wetness. wetness. wetness. too sandy.
FeC--==—mmmmmmmeoe Moderate: Severe: Severe: Moderate: Poor:
Fenwood thin layer, slope. depth to rock, slope. small stones.
seepage, seepage.
percs slowly.
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TABLE 12.--SANITARY FACILITIES--Continued

Soil Survey

Soil name and Septic tank Sewage lagoon Trench Area Daily cover
map symbol absorption areas sanitary sanitary for landfill
fields landfill landfill
FeD-===—mmmmmm— e Severe: Severe: Severe: Severe: Poor:
Fenwood slope. slope. depth to rock, slope. small stones,
seepage, slope.
slope.
FfCmmmmmmmemmcwm e mm Moderate: Severe: Severe: Moderate: Poor:

Fenwood thin layer, ! slope. depth to rock, slope. small stones.
seepage, ! seepage.
percs slowly.

FfE~=mmmmrm e m e Severe: Severe: Severe: Severe: Poor:
Fenwood slope. slope. depth to rock, slope. small stones,
seepage, slope.
slope.
FgB*:

Fenwood~----=-—-=-~ IModerate: Moderate: Severe: Slight====c=wem- Poor:

! thin layer, seepage, depth to rock, small stones.
. Seepage, depth to rock, seepage.
percs slowly. slope.

Rozellville-==-==-- Moderate: Moderate: Moderate: Slight---====-~ Poor:

percs slowly. seepage, large stones. large stones.
slope.
Fh==e==wmeremc e Severe: Severe: Severe: Severe: Poor:

Fordum flooding, seepage, flooding, flooding, seepage,
ponding, flooding. seepage, seepage, too sandy,
poor filter, ponding. ponding. ponding.

FRCa-===~mmomeeme——— Severe: Severe: Moderate: Moderate: Fair:

Freeon wetness, slope. wetness, wetness, small stones,

percs slowly. slope. slope. slope,
wetness.
GCBm==mmr e m e e Severe: Severe: Severe: Severe: Poor:

Graycalm poor filter. seepage. seepage, seepage. seepage,

too sandy. too sandy.
Gli=~===remmem——a———— Severe: Severe: Severe: Severe: Poor:

Graycalm wetness, seepage, seepage, seepage, seepage,

poor filter. wetness. wetness, wetness. too sandy.
too sandy.
Gr-=-===v=ccemcema= Severe: Severe: Severe: Severe: Poor:

Greenwood subsides, seepage, seepage, seepage, ponding,
ponding. excess humus, ponding, ponding. excess humus.

ponding. excess humus.
GuUB~===m=—eemcr e Severe: Severe: Moderate: Severe: Poor:

Guenther wetness, seepage, wetness, seepage. small stones.
poor filter. wetness. too clayey.

HtB~=—rmccmemnmmc e Severe: Severe: Severe: Severe: Poor:

Hatley wetness. seepage, seepage, seepage, seepage,

wetness. wetness. wetness. small stones,
wetness.

See footnote at end of table.
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TABLE 12.--SANITARY FACILITIES--Continued

Soil name and Septic tank Sewage lagoon Trench Area Daily cover
map symbol absorption areas sanitary sanitary for landfill
fields landfill landfill
HyB--==covommmmae Severe: Severe: Severe: Severe: Poor:
Hatley wetness. seepage, seepage, seepage, seepage,
wetness, wetness. wetness. wetness,
small stones.
KaB======~crmmmccun- Slight=-=-r=cc-==-- Severe: Severe: Slight~=-==cwceecu- Fair:
Kennan seepage. seepage. large stones,
thin layer.
KaC--====w=mcmecm e Moderate: Severe: Severe: Moderate: Fair:
Kennan slope. seepage, seepage. slope. large stones,
slope. slope,
thin layer.
KaD2-=====---mumeea- Severe: Severe: Severe: Severe: Poor:
Kennan slope. seepage, seepage, slope. slope.
| slope. slope.
KeBm=w-mmmmcmmmmca Moderate: Severe: Severe: Slight----=-==m=-~ Fair:
Kennan large stones. seepage. seepage. large stones,
thin layer.
KeC--m~ecocccaraaaa- Moderate: Severe: Severe: Moderate: Fair:
Kennan slope, seepage, seepage. slope. large stones,
large stones. slope. slope,
thin layer.
KeE~-==memomeemccnae Severe: Severe: Severe: Severe: Poor:
Kennan slope. seepage, seepage, slope. slope.
slope. slope.
MaB--====—-cccemeee Severe: Moderate: Severe: Severe: Poor:
Magnor wetness, seepage, wetness. wetness. wetness.
percs slowly. slope.
MbB----==~cr—ccccau- Severe: Severe: Severe: Severe: Poor:
Mahtomedi poor filter. seepage. seepage, seepage. seepage,
too sandy. too sandy,
small stones.
MbC-=~r—mmmmmmemmaen Severe: Severe: Severe: Severe: Poor:
Mahtomedi poor filter. seepage, seepage, seepage. seepage,
slope. too sandy. too sandy,
small stones.
MbE-=----rreeccenew- 4Severe: Severe: Severe: Severe: Poor:
Mahtomedi poor filter, seepage, seepage, seepage, seepage,
slope. slope. slope, slope. too sandy,
too sandy. small stones.
MCA=—m—mmmmmm e m e Severe: Severe: Severe: Severe: Poor:
Mahtomedi wetness, seepage, seepage, seepage, seepage,
poor filter. wetness. wetness, wetness. too sandy,
too sandy. small stones.
MdB~w===c=—cnmm—e—ea Slight-=---====--- Severe: Severe: Severe: Poor:
Marathon seepage, seepage. seepage. small stones.
MaC, MeC-=======-=-== Moderate: Severe: Severe: Severe: Poor:
Marathon slope. seepage, seepage. seepage. small stones.
slope.
i

See footnote at end of table.
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TABLE 12,--SANITARY FACILITIES--Continued

Soil Survey

T
|
]
]

Soil name and Septic tank Sewage lagoon Trench Area Daily cover
map symbol absorption areas sanitary sanitary for landfill
fields landfill landfill
MfA--=m=ememomeee Severe: Severe: Severe: Severe: Poor:

Marshfield ponding, ponding. ponding. ponding. ponding.
percs slowly.

MgA-~====m=cc-==o- Severe: Severe: Severe: Severe: Poor:

Meadland wetness, wetness. wetness. wetness. wetness,

! percs slowly. small stones.
MhA-=-==--==cw===- Severe: Severe: Severe: Severe: Poor:

Meadland wetness, wetness. wetness. wetness. small stones,

percs slowly. wetness.
Mm-=-—=—-———m e Severe: Severe: Severe: Severe: Poor:

Meehan wetness, seepage, seepage, seepage, seepage,

poor filter. wetness. wetness, wetness. too sandy,
too sandy. wetness.
Mn-------===cmeeo- Severe: |Severe: Severe: Severe: Poor:
Minocqua ponding, | seepage, seepage, seepage, seepage,
poor filter. ponding. ponding, ponding. too sandy,
too sandy. small stones.
MoB======m—=em———e Severe: Severe: Severe: Severe: Poor:
Moberg poor filter. seepage. seepage. seepage. small stones.
MoC-memmmm e e e Severe: Severe: Severe: Severe: Poor:
Moberg poor filter. seepage, seepage. seepage. small stones.
slope.
MSB=====emmmmemm = Moderate: Severe: Severe: Severe: Poor:

Mosinee thin layer, seepage. depth to rock, seepage. seepage,

seepage. seepage. small stones.
MsSC=mmmmrmme e e Moderate: Severe: Severe: Severe: Poor:

Mosinee thin layer, seepage, depth to rock, seepage. seepage,
seepage, slope. seepage. small stones.
slope.

MsD====mmmmrm Severe: Severe: Severe: Severe: Poor:
Mosinee slope. seepage, depth to rock, seepage, seepage,
slope. seepage, slope. small stones,
slope. slope.
MtC==mmmmmmme e Moderate: Severe: Severe: Severe: Poor:

Mosinee thin layer, seepage, depth to rock, seepage. seepage,
seepage, slope. seepage, small stones.
slope. large stones.

MyB, MzB-==n=-====- Severe: Severe: Severe: Severe: Poor:

Mylrea wetness, seepage, seepage, seepage, small stones,

poor filter. wetness. wetness. wetness. wetness.
Ne=—~=cemmrreeee—— Severe: Severe: Severe: Severe: Poor:

Newson ponding, seepage, seepage, seepage, seepage,

poor filter. ponding. ponding, ponding. too sandy,
too sandy. ponding.
Qe~=~wm=——rm—————— Severe: Severe: Severe: Severe: Poor:

Oesterle wetness, seepage, seepage, seepage, seepage,
poor filter. wetness. wetness, wetness. too sandy,

too sandy. small stones.

See footnote at

end of table.
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Soil name and Septic tank Sewage lagoon Trench Area Daily cover
map symbol absorption areas sanitary sanitary for landfill
fields landfill landfill
!
Pg*, Ph*, !

Pits !

Po=rme=cemmccmm e Severe: Severe: Severe: Severe: Poor:

Plover wetness. wetness. wetness, wetness. too sandy,

too sandy. wetness.
I
RbC-===mmmmmmccmaan Severe: Severe: Severe: |Moderate: Poor:

Ribhill thin layer, depth to rock, depth to rock, seepage, area reclaim,
seepage, seepage, seepage. slope. large stones.
large stones. slope.

RbE-====ccmcmec e Severe: |Severe: Severe: Severe: Poor:

Ribhill thin layer, | depth to rock, depth to rock, slope. area reclaim,
seepage, seepage, seepage, ' large stones,
large stones. slope. slope. slope.

1
1
RcB, ReB~+==-=wew—u= Severe: Severe: |Severe: Severe: Poor:

Rietbrock wetness, wetness. ! depth to rock, wetness. small stones,

percs slowly. ! seepage, wetness.
wetness.
RhA~---===wromcac e Severe: Severe: Severe: Severe: Poor:

Rockers wetness, | seepage, wetness. seepage, wetness.
percs slowly. wetness. wetness.

RoA, RoB, RsA, RsB--|Severe: Severe: Severe: Severe: Poor:
Rosholt poor filter. seepage. seepage, | seepage. seepage,
too sandy. too sandy,
small stones.
SchA, SAA-==-==r-mm———— Severe: Severe: Severe: Severe: Poor:

Scott Lake wetness, seepage, seepage, seepage, seepage,

poor filter. wetness. wetness, wetness. too sandy,
too sandy. small stones.
Sew==m—mmeee e Severe: 1Severe: Severe: Severe: Poor:
Seelyeville ponding, | seepage, seepage, seepage, ponding,
subsides. | excess humus, ponding. ponding. excess humus.
! ponding.
]
ShA---==cocecccmaeen Severe: Severe: Severe: !Severe: Poor:

Sherry ponding, ponding. ponding. | ponding. small stones,

percs slowly. ! ponding.
Stemmmmmrm e c e Severe: Severe: Severe: Severe: Poor:

Sturgeon flooding, seepage, flooding, flooding, seepage,
wetness, flooding, seepage, seepage, too sandy,
poor filter. wetness. wetness. | wetness. wetness.

UoB*.
Udorthents
WtB==o-m—mmmmmmmme Severe: Moderate: Severe: |Severe: Poor:

Withee wetness, | seepage, | wetness. ! wetness. wetness.

percs slowly. ! slope.
1
[}

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 13.--CONSTRUCTION MATERIALS

(Some terms that describe restrictive scil features are defined in the Glossary. See text for definitions of
"good," "fair," and other terms. Absence of an entry indicates that the soil was not rated. The
information in this table indicates the dominant soil condition but does not eliminate the need for
onsite investigation)

T T N
] [} i
Soil name and Roadfill ! Sand ! Gravel Topsoil
map symbol !
AbB-=--=====w——me—em= Good-=~====~-========~ Probable~-----~--====~ Improbable: Good.

Alban too sandy.

Ad-=m=mrmem—mmecm e ———— Poor: Improbable: Improbable: Poor:

Altdorf wetness, excess fines. excess fines. wetness.
shrink-swell,
low strength.

AmC-=-=-==—em—sme e Good--~==re==s—cmce—— Probable--~===~==c==~ Probable---==--====~=- Poor:

Amery small stones,
H area reclaim.

ChbA====m=——m——enar e Poor: Improbable: Improbable: Poor:

Cable wetness. excess fines. excess fines. area reclaim,
small stones,
wetness.

Ch-===r==—mm———m e Poor: Improbable: Improbable: Poor:
Cathro wetness. excess fines. excess fines, excess humus,
| wetness.
CkA, CkB, CkC-=====--- Good-==-=====~=-m=m——= Probable--===-===-=-~ Probable--====---====- Poor:

Chetek too sandy,
small stones,
area reclaim.

CkE===-==w===——meee——— Fair: Probable-====-======~ Probable-~=~=~-——====- Poor:

Chetek slope. too sandy,

! small stones,
! area reclaim.
Da======s=meem—— e Poor: Improbable: Improbable: Poor:
Dancy wetness. excess fines, excess fines, small stones,
area reclaim,
H wetness.
1
|
DOAm=====r==me=mr————== Poor: Improbable: Improbable: Poor:
Dolph low strength. excess fines, excess fines. thin layer.
DUB---~~--==rmmcm————— Good=====-===w==-==-- Probable~===~===c===- Probable~====~==c===- Poor:
Dunnville small stones,
] 1]
FeCr==m~mmemm—mcceeme Fair: ! Improbable: Improbable: Poor:

Fenwood area reclaim, ! excess fines. excess fines. area reclaim,

thin layer. small stones.
FeDme=ermeremmncm e Fair: Improbable: Improbable: Poor:

Fenwood area reclaim, excess fines. excess fines. area reclaim,
thin layer, 1 small stones,
slope. ' slope.

FfCmmrrmmmmemmmnmaccnan Fair: Improbable: Improbable: Poor:

Fenwood area reclaim, excess fines, excess fines, area reclaim,

shrink-swell. small stones.
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area reclaim.

T
1
Soil name and Roadfill ! Sand Gravel Topsoil
map symbol ] !
I
:
|
i
FfE=emmmmmmce e mceeee Fair: !Improbable: Improbable: Poor:

Fenwood area reclaim, | excess fines. excess fines. area reclaim,
shrink-swell, small stones,
slope. slope.

FgB*:

Fenwood-=~~~----=~-o-=- Fair: Improbable: Improbable: Poor:
area reclaim, excess fines. excess fines. area reclaim,
thin layer. small stones.

Rozellville==-~=~-==-- Good====-m=mcwro=can- Improbable: Improbable: Poor:

excess fines. excess fines. area reclaim,
small stones.
Fhe===s—osmeomemceeame Poor: Probable--~--~==-~--- Improbable: Poor:
Fordum wetness. ! | too sandy. | small stones,
h wetness.
t
{
FnC-=====seecccccncaa- Fair: Improbable: Improbable: Poor:
Freeon wetness. excess fines. excess fines. small stones.
GCB-=m=m=mrmmmmm e Good-=====mr=m=—ece—— Probable-----~-=====- Improbable: Poor:
Graycalm toc sandy. too sandy.
Gm--===~-=====ccecaeaa Fair: Probable~=--=-=-===w-u- Improbable: Pocr:
Graycalm wetness. too sandy. too sandy.
Gr------~------~eoeumo Poor: Improbable: Improbable: Poor:

Greenwood wetness, ! excess humus. excess humus. excess humus,

low strength. wetness.
GUB==mm=mmm e Fair: Improbable: Improbable: Poor:
Guenther wetness, | excess fines. excess fines. area reclaim.
shrink-swell., |
HtB====me—mmmmmmce e Fair: Probable~----===cc-—- Probable---======-~-- Poor:
Hatley wetness. small stones,
area reclaim.
HyB====mmeme s e e Fair: Probable-—-======--u- Probable=~=======m=== 1Poor :
Hatley wetness, ! small stones,
large stones. ! area reclaim.
KaB, KaC-----=-=~~=o=-- Good-=-=m=m====——m——- Probable=====-vm-==-= Probable=~==--=-==wcwx Poor:
Kennan large stones,
area reclaim.
KaD2====~m==mccccnnreea Fair: Probable---------=-== Probable~------------- Poor:
Kennan slope. large stones,
area reclaim,
t slope.
[}
]
KeB, KeCr======uercea- Fair: |Probable~-~=-=-==cw-- Probable--===---=---- {Poor:
Kennan large stones. ! | large stones,
H area reclaim.
1
[}
KeE=====r==r=ccemmamn- Fair: |Probable-======mercu- Probable-=======-==~= Poor:

Kennan large stones, ' large stones,
slope. ! slope,

|
i
I

See footnote at end of table.
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TABLE 13.--CONSTRUCTION MATERIALS--Continued
i T T
Soil name and ] Roadfill Sand | Gravel ' Topsoil
map symbol ! !
1
MaB-=-==--==ormm—ar e !Poor: Improbable: Improbable: Poor:
Magnor wetness. excess fines. excess fines. small stones,
wetness.
MbB, MhC------==-c-==- Good--=~==--==m=mm——— Probable---===~==---- Probable--~-====~=~--- Poor:
Mahtomedi too sandy,
small stones,
area reclaim.
MbE-=-===mr==m——mom = Poor: Probable--====-==-=== Probable-==~-m=m===== Poor:
Mahtomedi slope. too sandy,
small stones,
area reclaim,
McA~-=--m===—m===m oo Fair: Probable-=====v=—===- Probable-----=~====--- Poor:
Mahtomedi wetness. small stones,
area reclaim.
MdB, MdC, MeC-=--—=--= Good-==~m====mmm————- | Improbable: { Improbable: Poor:
Marathon | excess fines. | excess fines. small stones,
area reclaim,
MfA-==ce—mmermmmm e Poor: Improbable: Improbable: Poor:
Marshfield wetness. excess fines. excess fines. small stones,
area reclaim,
i wetness.
[}
MghA, MhA----=-~==c-==e- Fair: | Improbable: Improbable: Poor:
Meadland wetness, excess fines. excess fines. small stones,
area reclaim.
Mm-===~mmmm e mm e Fair: Probable-~~-==v=c==- Improbable: Poor:
Meehan wetness. too sandy. too sandy.
Mp--------=c-m==ce——-- Poor: Probable=--======-m== Probable-=========m== Poor:
Minocqua wetness. small stones,
area reclaim.
MoB, MoC--=======r===- Good--=~--~-===wm=—=- Improbable: Improbable: Poor:
Moberg excess fines. excess fines. small stones,
area reclaim,
MsB, MsC~==-====e===m= Fair: {Improbable: Improbable: Poor:

Mosinee area reclaim, large stones. large stones. small stones,
thin layer, area reclaim.
large stones.

MgD======-smemmm— Fair: Improbable: Improbable: Poor:

Mosinee area reclainm, large stones. large stones. small stones,
thin layer, area reclaim,
large stones. slope.

MtC==m——mmm—memr o Fair: Improbable: Improbable: Poor:

Mosinee area reclaim, large stones. large stones. small stones,
thin layer, area reclaim.
large stones.

MyB-==-======cmreeoo—— Fair: Improbable: Improbable: Poor:
Mylrea 1 wetness. excess fines. excess fines. area reclaim.
[}

See footnote at end of table.
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Soil name and Roadfill Sand Gravel Topsoil
map symbol
:7
]
|
MzB-=-mmcm e Fair: Improbable: Improbable: Poor:
Mylrea wetness. excess fines. excess fines. large stones,
area reclaim.
Ne-===o-—cocmmmcce e Poor: Probable~===~=====--- Improbable: Poor:
Newson wetness. too sandy. wetness.
Oe===--mmmcmcmcmc e Fair: Probable--=---===w-=- Probable-=~--=ceceemn= Poor:
Oesterle wetness. small stones,
area reclaim.
Po~~-mmcmmr e Fair: Improbable: Inmprobable: Fair:
Plover wetness. excess fines. excess fines. ! thin layer.
[}
1
RbCmmmmmmmm e m e {Poor: !Improbable: Improbable: |Poor:
Ribhill | area reclaim, | excess fines, excess fines, ! large stones.
large stones. large stones. large stones.
RbE~~==mmemmcmm e Poor: !Improbable: Improbable: Poor:
Ribhill area reclaim, excess fines, excess fines, large stones,
large stones. large stones. large stones. slope.
RCB====cmmcmmmmama e Fair: Improbable: Improbable: |Poor:
Rietbrock area reclaim, excess fines. excess fines. ! small stones,
thin layer, area reclaim.
large stones.
ReBr====mermom Fair: | Improbable: Improbable: Poor:
Rietbrock area reclaim, | excess fines. excess fines. small stones,
thin layer, ! area reclaim.
large stones. {
]
t
RhA---=-=r—mrmmcm e Fair: Improbable: Improbable: Poor:
Rockers wetness., excess fines. excess fines. small stones.
RoA, RoB, RsA, RsB----]Good~=--==w~~=ccccnc~- Probable-~---=~==--=- Probable-=~~-==mnw-=- Poor:
Rosholt small stones,
area reclaim.
ScA, SAA--=-w====momew Fair: Probable---=======--- Probable-=======cce-x Poor:
Scott Lake wetness. small stones,
area reclaim.
Se---——mrrmmmm e Poor: Improbable: Improbable: Poor:
Seelyeville | wetness, | excess humus. excess humus. excess humus,
low strength. wetness.
ShA---==—eememccemne Poor: Improbable: Improbable: Poor:
Sherry wetness. excess fines. excess fines. small stones,
area reclaim.
Stem-——mmmm e Poor: Probable---=====v---- Improbable: Poor:
Sturgeon wetness. ! too sandy. wetness.
WiB-=mmom e cc e Poor: Improbable: Improbable: Pocr:
Withee wetness. excess fines. excess fines. wetness.

* See description of the map unit for composition and behavior characteristics of the

map unit.
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TABLE 14.--WATER MANAGEMENT

(Some terms that describe restrictive scil features are defined in the Glossary.

"slight," "moderate,’

and "severe.

Soil Survey

See text for definitions of

Absence of an entry indicates that the soil was not evaluated.

The

information in this table indicates the dominant so0il condition but does not eliminate the need for onsite
investigation)

Limitations for--

Features affecting--

Soil name and Pond Embankments, Terraces
map symbol 1 reservoir dikes, and Drainage Irrigation and Grassed
! areas levees ' diversions waterways
T T
| |
AhB===mmmmm—am—— Moderate: Severe: 'Deep to water |Rooting depth, !Erodes easily, !(Erodes easily,

Alban seepage, seepage, slope. too sandy. rooting depth.
slope. piping.

Ad--===-mmm——— Moderate: Severe: Ponding, Ponding, Erodes easily, |Wetness,

Altdorf seepage. ponding. percs slowly, percs slowly, ponding, erodes easily,

frost action. erodes easily.; percs slowly. percs slowly.
AmC--—===—————== 1Severe: Severe: Deep to water Slope-==«=====- Slope=-=======- Slope.
Amery ! slope. seepage,
! piping.
CbA-~=-===r=eon= Moderate: Severe: Ponding, Large stones, (Large stones, ;Large stones,
Cable seepage. piping, frost action. ponding, erodes easily,, wetness,
ponding. droughty. ponding. erodes easily.
Chem=mmmemm————— Severe: Severe: Ponding, Ponding, Ponding, Wetness.
Cathro ! seepage. piping, subsides, soil blowing. soil blowing.
! ponding. frost action.
CKkA=-=—==~r==-=== Severe: Severe: Deep to water ;Droughty, Too sandy, Droughty,
Chetek seepage. seepage. soil blowing. soil blowing. rooting depth.
CkB=m===~m——mmem Severe: |Severe: Deep to water ;Slope, Too sandy, Droughty,
Chetek seepage, ! seepage. droughty, soil blowing. rooting depth.
soil blowing.
CkC, CkE~-====-- Severe: Severe: Deep to water Slope, Slope, Slope,

Chetek seepage, seepage. droughty, too sandy, droughty,
slope. , soil blowing. soil blowing. rooting depth.

Da-=====m——————— Severe: Severe: Ponding, Ponding, Ponding, Wetness,
Dancy seepage. ponding. frost action. droughty. soil blowing. droughty.
DOA=====m=mmm——— Slight-===-=--- |Severe: Percs slowly, Wetness, Erodes easily, |Wetness,
Dolph hard to pack. frost action. percs slowly, wetness. erodes easily,
erodes easily. percs slowly.

DyB--===~==c=m-= Severe: Severe: Deep to water |Droughty, Too sandy, Droughty.
Dunnville ! seepage. | seepage, soil blowing. soil blowing.

E piping.

]
FeC, FeD~---=--=~ ISevere: Moderate: Deep to water Slope, Slope, Large stones,

Fenwood ! slope. thin layer, erodes easily.; large stones, slope,

! large stones. erodes easily.| erodes easily.
]
FfC, FfE---=r=-~ Severe: Severe: Deep to water (Slope, Slope, Large stones,

Fenwood slope. large stones. large stones, large stones, slope,

! droughty. erodes easily., erodes easily.
FgB*:

Fenwood---=-==--~ Moderate: Moderate: Deep to water Slope, Large stones, Large stones,
seepage, thin layer, erodes easily.| erodes easily.; erodes easily.
depth to rock,, large stones.
slope.

See footnote at end of table.
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TABLE 14.--WATER MANAGEMENT-~Continued
Limitations for-- ' Features affecting--
Soil name and Pond T Embankments, Terraces
map symbol reservoir | dikes, and Drainage Irrigation and Grassed
areas levees diversions waterways
FgB*:
Rozellville-~--|Moderate: Severe: Deep to water |Rooting depth, |Erodes easily Erodes easily,
| seepage, seepage, | slope, rooting depth.
slope. piping. ! erodes easily.
Fh-----c-oreceea Severe: Severe: Ponding, Ponding, Ponding, Wetness.

Fordum seepage. seepage, flooding, flooding. too sandy.
piping, frost action.
ponding.

FnC-----~veeccea- Severe: Severe: Percs slowly, Slope, Slope, Slope,
Freeon slope. seepage, slope. wetness. erodes easily,; erodes easily,
piping. wetness. rooting depth.
GCB-==m===mm e Severe: 1Severe: Deep to water |{Slope, {Too sandy, Droughty.
Graycalm seepage. ! seepage, droughty, ! so0il blowing.
! piping. fast intake. |
] ]
| [}
Gm-=====m=————e- Severe: Severe: Cutbanks cave |Wetness, Wetness, Droughty.

Graycalm seepage. seepage, droughty, too sandy,
piping. fast intake. soil blowing.

Gr========mcee—-- Severe: Severe: Ponding, Ponding--===---- {Ponding=--=----- Wetness.

Greenwood seepage. excess humus, frost action.
ponding.

GuB-====mm Severe: Severe: Slope~-===r==—== Slope, Wetness, Droughty.

Guenther seepage. piping. wetness, soil blowing.

droughty.
HtB----==cm—me Severe: Severe: Frost action, Slope, Large stones, Large stones,

Hatley seepage. seepage, slope, wetness. wetness, wetness.
piping, cutbanks cave. too sandy.

| wetness.
HyB=s=~ecocmcaa= Severe: Severe: Frost action, Slope, Wetness, Wetness,

Hatley seepage. seepage, slope, large stones, too sandy, droughty,
wetness, cutbanks cave.| wetness. large stones. large stones.
piping.

KaB--=====rvwe—" Moderate: Severe: Deep to water [Droughty, Large stones, Large stones,

Kennan seepage, piping. soil blowing, soil blowing. droughty.

slope. I slope.
]
KaC, KaD2-=~-=-- Severe: Severe: Deep to water Droughty, Slope, Large stones,

Kennan slope. piping. soil blowing, large stones, slope,

' slope. soil blowing. | droughty.
]
I
KeBr====mcocaea-a Moderate: Severe: Deep to water |Large stones, Large stones--- Large stones,
Kennan seepage, piping. droughty, droughty.
slope. slope.
KeC, KeE~=====-- Severe: Severe: Deep to water |Large stones, Slope, Large stones,
Kennan slope. piping. droughty, large stones. slope,
slope. droughty.
MaBr-m-=recreen~ Moderate: Severe: Percs slowly, Slope, Erodes easily, Wetness,

Magnor seepage, piping, frost action, wetness, wetness, erodes easily,

slope. wetness. slope. percs slowly. percs slowly. rooting depth.

See footnote at end of

table.
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TABLE 14.--WATER MANAGEMENT--Continued

Soil Survey

Limitations for=--

Features affecting--

Soil name and Pond Embankments, T Terraces 1
map symbol reservoir dikes, and Drainage Irrigation ! and ! Grassed
areas levees diversions waterways
MbB--====m====m= Severe: Severe: Deep to water |Slope, Too sandy, Droughty,
Mahtomedi seepage. seepage. droughty, soil blowing. rooting depth.
fast intake.
MbC, MbE--===--- Severe: Severe: Deep to water (Slope, Slope, Slope,
Mahtomedi seepage, seepage. droughty, too sandy, droughty,
slope. fast intake. soil blowing. rooting depth.
McA---==cwmm=o=- Severe: Severe: Cutbanks cave |Wetness, Wetness, Droughty,
Mahtomedi seepage. seepage. droughty, too sandy, rooting depth.
fast intake. soil blowing.
MdB====m==m===== 1Severe: Severe: Deep to water Slope, Erodes easily, Erodes easily.
Marathon seepage. seepage, erodes easily.; too sandy.
piping.
MAC------=-====== |Severe: Severe: IDeep to water |[Slope, Slope, Slope,
Marathon ! seepage, seepage, ! erodes easily.| erodes easily,; erodes easily.
slope. piping. ! too sandy.
MeC-=====reme—m- Severe: Severe: Deep tc water Slope, Slope, Large stones,
Marathon seepage, seepage, droughty. ! large stones, slope,
slope. piping. ! erodes easily.| erodes easily.
MfA-===mmmm————m Slight--=-====-- Severe: Ponding, Ponding, Large stones, |Large stones,
Marshfield ponding, frost action. erodes easily.; ponding, wetness,
piping. erodes easily.,; erodes easily.
!
[}
MgA===m====—==~= Moderate: Severe: Frost action---|Wetness-===~--- Wetness~======- Wetness.
Meadland seepage. piping.
MhA~===w===c---- Moderate: Severe: Frost action---|Wetness, Wetness~------- Wetness,
Meadland seepage. piping. droughty, droughty,
rooting depth. rooting depth.
MM===c——em—————— Severe: Severe: Cutbanks cave Wetness, Wetness, Wetness,
Meehan seepage. seepage, droughty, too sandy, droughty.
! piping, fast intake. soil blowing.
wetness.
Mp=-=mm———re———— Severe: Severe: Ponding, Ponding, Erodes easily, ;Wetness,
Minocqua seepage. seepage, frost action, droughty, ponding, erodes easily,
piping, cutbanks cave.; soil blowing. too sandy. droughty.
ponding.
MOB==—w==cmcme—- Severe: Severe: {Deep to water Slope, Too sandy-=-=-- Droughty,
Moberg seepage. seepage, droughty, rooting depth.
piping. rooting depth.
MoC~===m—eemmm——— Severe: Severe: Deep to water |Slope, Slope, Slope,
Moberg seepage, seepage, droughty, too sandy. droughty,
slope. piping. rooting depth. rooting depth.
MSB-======-—=—m- Severe: Severe: Deep to water |(Slope, jLarge stones, Large stones,
Mosinee seepage. seepage, large stones, | soil blowing. droughty.
! large stones. droughty. !
1
[}
MsC, MsD---==--- |Severe: Severe: Deep to water Slope, Slope, Large stones,
Mosinee seepage, seepage, H large stones, large stones, slope,
slope. large stones. | droughty. 1 soil blowing. droughty.
] t
I

See footnote at end of

table.
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TABLE 14.--WATER MANAGEMENT--Continued
Limitations for-- Features affecting--
Soil name and Pond Embankments, Terraces
map symbol reservoir dikes, and Drainage Irrigation and Grassed
areas levees diversions waterways
A Severe: Severe: Deep to water |[Large stones, |Slope, Large stones,
Mosinee seepage, seepage, droughty, large stones. slope,
slope. large stones. slope. droughty.
MyB===~s=ccmcom- Severe: Severe: Frost action, |Slope, Erodes easily, Wetness,
Mylrea seepage. seepage, slope, wetness, wetness, erodes easily.
piping, cutbanks cave., erodes easily.; too sandy.
wetness.
MzB-~=-==vmrmmcme- Severe: Severe: {Frost action, Slope, Large stones, Large stones,
Mylrea seepage. seepage, slope, wetness. erodes easily,; wetness,
piping, cutbanks cave. wetness. erodes easily.
wetness.
Ne-e——cwecacaa—- Severe: Severe: !Ponding, Ponding, Ponding, Wetness,
Newson seepage. seepage, ! cutbanks cave.| droughty, too sandy, droughty.
piping, fast intake. soil blowing. |
ponding.
Og=-m—=mmmmmeeee Severe: Severe: Frost action, Wetness, Wetness, Wetness,
Oesterle seepage. seepage, cutbanks cave.,; droughty. too sandy. droughty.
piping,
wetness.
Pg*, Ph*.
Pits
PO===mermmemaae— Moderate: |Severe: Frost action, Wetness, Wetness, Wetness.
Plover seepage, | piping, cutbanks cave.; soil blowing. too sandy.
| wetness.
RbC, RbE-====c== Severe: Severe: Deep to water Slope, Slope, Large stones,
Ribhill slope. piping, large stones, large stones, slope,
large stones. thin layer. depth to rock.; depth to rock.
]
[}
RCB===r=mmcmneee Moderate: Moderate: !Large stones, Slope, Large stones, Large stones,
Rietbrock seepage, thin layer, frost action, large stones, wetness, wetness,
depth to rock,; piping, slope. wetness. erodes easily.; erodes easily.
slope. large stones.
ReB====remcccna- Moderate: Severe: Large stones, Slope, Large stones, Large stones,
Rietbrock seepage, thin layer. frost action, large stones, erodes easily,,| wetness,
depth to rock, slope. wetness. wetness. erodes easily.
slope.
RhA-==s-==mmean~ Severe: Severe: Frost action---|Wetness, Wetness, Wetness.
Rockers seepage. wetness. fast intake, soil blowing.
soil blowing.
ROA====mm~eccnean Severe: Severe: Deep to water ;Droughty, Too sandy, Droughty.
Rosholt seepage. | seepage, soil blowing. soil blowing.
piping.
ROB=m=smmmmmcme Severe: Severe: Deep to water {Droughty, Too sandy, Droughty.
Rosholt seepage, seepage, soil blowing, soil blowing.
piping. slope.
]
[}
RSA===wec=momaan= Severe: Severe: Deep to water |Droughty------- Too sandy---~-- Droughty.
Rosholt seepage. seepage,
| piping.
: :
See footnote at end of table.
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TABLE 14.--WATER MANAGEMENT--Continued

Soil Survey

Limitations for--

Features affecting--

Soil name and Pond Embankments, ) Terraces
map symbol reservoir dikes, and Drainage Irrigation and Grassed
areas levees diversions waterways
RsB-==m=cmmmmee - Severe: Severe: Deep to water |Droughty, Too sandy------ Droughty.
Rosholt seepage. seepage, slope.
piping.
ScA, SdA--=~=---- Severe: Severe: Large stones, Wetness, Large stones, Large stones,
Scott Lake seepage. seepage, cutbanks cave.; droughty. wetness, droughty,
piping. too sandy. rooting depth.
Semwmmmmmmm e Severe: Severe: Ponding, Ponding---=~~--- Ponding=-====-~ Wetness.
Seelyeville seepage. excess humus, subsides.
ponding.
ShA=rm==mmm—————— Moderate: Severe: Ponding, Ponding, Erodes easily, (Wetness,
Sherry seepage. piping, frost action. rooting depth., ponding. erodes easily,
ponding. i rooting depth.
|
Ste===emccrenaaa— Severe: Severe: Flooding, Wetness~~--==--- Erodes easily, Wetness,
Sturgon seepage. seepage, frost action, wetness, erodes easily.
piping, cutbanks cave. too sandy.
wetness.
UoB*,
Udorthents
WtB==—=m = mmme e Moderate: Severe: Percs slowly, Slope, Erodes easily, Wetness,
Withee seepage, wetness. frost action, wetness, wetness, erodes easily,
slope. slope. percs slowly. percs slowly. rooting depth.

* See description of the map

unit for composition and behavior characteristics of the map unit.
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Absence of an entry indicates that data were not estimated)

Classification Frag- Percentage passing
Soil name and |Depth; USDA texture ments sieve number-- Liquid | Plas-
map symbol Unified AASHTO >3 limit ticity
! inches! 4 10 40 200 index
T In Pct 35,3
AbB----=mcccmceae 0-7 |Loam=~==r=m====== ML, CL-ML A-4 0 100 100 [85-100}{60-80 <25 3-6
Alban 7-22,Loam, fine sandy {SM, SC, A-2, A-4 0 100 100 {50-100,15-90 <25 NP-8
loam, silt loam., ML, CL
22-38Fine sandy loam, ;SM, SC, A-2, A-4 0 100 100 60-100130-75 <25 NP~8
sandy loam, ML, CL
loam.
38-60;Stratified fine |SM, ML, A-4, A-2, 0] 100 100 |70-100} 5-100 <25 NP-6
sand to silt CL-ML, A-3
loam. SP-SM
Ad=mmmmmmemme e 0-3 |Mucky silt loam ML, CL, A-4 0 95-100,95-100185-100,70-90 20-30 3-10
Altdorf CL-ML
3-12;Silt loam, silty ;CL A-6 0 95-100,95-100,85-100, 70-95 25-40 | 10-20
] | clay loam.
12-60|Clay loam, clay, |CH, CL A-7 0 90-100,{90-100,80-100;65-95 41-65 | 25-40
silty clay.
AmC---==-==-=c--=- 0-8 ;Silt loam-------- ML, CL-ML,|A-4 0-5 {80-100,75-100,65~-10045-95 <25 1-7
Amery H SM, SM-SC
8-34,Sandy loam, fine |SM, SC, A-4, A-2,, 3-15 {50-100{50-85 ;30-85 ;15-75 <28 NP-9
sandy loam, CL, ML A-1
loam.
134-60|Loamy sand, sandy|SM, SC, A-4, A-2,; 3-15 }50-100;50-85 ;25-85 |10-50 <28 NP-9
! loam, gravelly SP-SM, A-1
sandy loam. SP-SC
CbA-==mcmmem—meem 0-6 (Silt loam==-====- CL, CL-ML, A-4 25-50 75-100,75-100;60-100,35-90 <26 5-10
Cable SC, SM-SC
6-20,Si1lt loam, loam, ;SM, SC, A-2, A-4 | 0-25 {75-100,75-100,50-100,30-90 <33 NP-10
fine sandy loam.; ML, CL
20-30Loam, sandy loam,|SM, SC, A-2, A-4,; 0-25 {65-100,60-100y35-95 }20-75 <27 NP-8
gravelly sandy ML, CL A-1
loam.
30-60,Sandy loam, SM, GM, A-2, A-1,} 0-25 }65-100,60-100,40-90 ,20-70 <23 NP-6
gravelly sandy ML, CL-ML; A-4
loam, loamy
sand.
Che==-mrmemnceaa 0-5 |Hemic material---|PT A-8 0 -—- - - -—- === -
Cathro 5-28Sapric material, |PT A-8 0 - —— -— —-—— -—- -—-
muck .
28-60Loam, silt loam, |SM-SC, A-4, A-6 0-5 80-100,65-100,60-100,35-90 | 20-40 4-20
clay loam. CL-ML,
SC, CL
CkA, CkB, CkC,
CKE=wommmmme——ae 0-8 |Sandy loam======- SM, SM-SC |A-2, A-4 | 0-15 80-100,75-100,45-70 ;25-40 <23 NP-6
Chetek 8~13,Sandy loam, loam ML, CL, A-2, A-4 |} 0-15 |80-100;75-100,45-95 25-75 <26 NP-8
SM, sC
13-19iSandy loam, loam ML, CL, A-2, A-4,, 0-15 ;80-100,75-10045-95 ,10-75 <31 NP-13
! SM, SC A-6, A-1
19-60|Stratified sand [SP, SP-SM ;A-1 0-15 {55-95 {45-75 15-50 1-5 -—- NP
to gravel.
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TABLE 15,--ENGINEERING INDEX PROPERTIES--Continued

Soil Survey

Classification Frag~ Percentage passing
Soil name and |Depth USDA texture i ments sieve number-- Liquid | Plas-
map symbol Unified AASHTO >3 limit | ticity
inches 4 10 40 200 index
In Pct Pet
Da-~=====-==cce=- 0-4 |Sandy loam------- SM, SM-SC jA-2, A-4 | 0-15 |85-10085-100}50-70 !25-40 <25 2-7
Dancy 4-21{Loamy sand, sandy|SM, SC, A-2, A-4,; 0-15 [85-100;85-10045-85 |15-55 <26 1-8
loam. ML, CL A-1
21-41,Clay loam, loam, |SC, CL, GC|A-2, A-4,| 0-15 [55-100{55-100{55-100{25-80 | 25-40 9-18
gravelly sandy A-6
clay loam.
41-60,Sandy loam, loam,,SC, CL, GCjA-2, A-4,, 0-15 |55-100]{55-100}40-100}15-80 | 25-40 7-18
gravelly clay A-6
] loam.
[}
DOA=====m=maceaee 0-9 ;Silt loam-------- CL, CL-ML,,;A-4 0 100 100 }90-100}85-95 } 20-30 3-10
Dolph ML
9-15Silty clay loam, ,CL, CL-ML, A-6, A-7, o] 100 100 (90-100185-95 | 25-45 3-22
silt loam. ML A-4
15-37,Clay, clay loam (CL, CH A-7 0 90-100,90-100,80-100,65-95 | 41-86 | 20-57
37-60|Clay loam, sandy |CL, SC, CH|A-6, A-7,] O 90-100}90-100}70-100{30-95 | 35-77 15-51
clay loam. A-2 |
]
| [
DuB-====mmcereae- 0-8 Fine sandy loam |[SM, ML A-2, A-4 0 95-100,90-100)55-95 )30-65 <20 NP-4
Dunnville 8-26 |Loam, sandy loam,|CL, CL-ML,{A-2, A-4 0 95-100;90~100}55-95 }30-75 | 20-30 4-9
fine sandy loam.; SC, SM-SC
26-36(Sandy loam, fine |SM, ML A-2, A-4 0 95-100/90-100,55-85 |30~55 <20 NP-4
sandy loam,
loamy fine sand.
36-60;Sand, gravelly SP, SM, A-2, A-3, 0 50-100}50-100,25~70 | 2-20 -— NP
sand, fine sand.| GP, GM A-1
FeC, FeD-=-=m==== 0-8 |Silt loam-------- ML, CL-ML, A-4 0-15 }[90-100}85-100;85-100{85-100} 20-30 3-8
Fenwood CL
8-18|Loam, sandy loam, ML, CL-ML,;A-4, A-2,; 0-15 }80-100;75-95 }45-95 |20-95 <25 2=7
silt loam. SM, SM-SC; A-1
18-31Loam, gravelly CL, sC, GC|A-6, A-4,| 0-15 |55-95 |50-95 }40-95 120-75 | 25-40 9~18
loam, sandy clay A~2
loam.
31-43|Very cobbly loam,CL, SC, A-6, A-4,, 7-50 ;55-95 {50~90 }40-85 }15-70 | 15-40 4-18
cobbly loam, GC, CL-ML; A-2, A-1
cobbly sandy
clay loam. !
43 |Weathered ! -—- --- -—= - -—- - --- --- ~---
bedrock,
unweathered
bedrock.
FfC, FfE--===-=-- 0-9 |Silt loam-=------- ML, CL-ML,|A-4 25-50 }90-100{85-100}85-100{85-100] 20-30 3-8
Fenwood CL
9-15{Loam, sandy loam,|ML, CL-ML,{A-4, A-2,| 0-25 [80-100{75-95 {45-95 |20-95 <25 2-7
silt loam. SM, SM-SC, A-1
115-27 Loam, gravelly CL, sC, GC|A-6, A-4,] 0-25 [55-95 |50-95 }40-95 }20-75 | 25-40 9-18
! loam, sandy clay A-2
loam.
27-45 Very cobbly loam,CL, SC, A-6, A-4,; 7-50 [55-95 |50-95 140-85 |15-70 | 15-40 | 4-~18
cobbly loam, GC, CL-ML, A-2, A-~1
cobbly sandy
clay loam.
45 |Weathered --- -—- -— —-—- -—- --- - -—- -—-
bedrock,
unweathered !
bedrock. E
]
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued
Classification Frag- Percentage passing
Soil name and |Depth] USDA texture T ments sieve number-- Liquid | Plas~-
map symbol Unified | AASHTO >3 limit ticity
inches 4 10 40 200 index
In Pct 353
FgB*:
Fenwood========~ 0-8 ;Silt loam=-===~==- ML, CL-ML,{A-4 0-7 190-100{85-100!85-100{85-100! 20-30 3-8
CL
8-18 Loam, sandy loam,|ML, CL-ML,{A-4, A-2,! 0-7 !80-100!75-95 !45-95 !20-95 <25 2=7
silt loam. SM, SM-SC| A-1
18~31Loam, gravelly CL, sC, GC|A-6, A-4,] 0-7 |55~95 |50~95 !140-95 }20-75 | 25-40 9-18
loam, clay loam. A-2
31-43Very cobbly loam,|CL, SC, A-6, A-4,, 7-50 |55-95 |50-90 }40-85 |15-70 | 15-40 4-18
cobbly loam, GC, CL-ML| A-2, A-1
cobbly sandy
clay loam.
43 |Weathered - -—- -— -—- -—- - -—- - -—-
bedrock,
unweathered |
! | bedrock. ! ! ! ' '
: ! ! ! ! !
Rozellville-==--- i 0-9 Silt loam---===~- /ML, CL, A-4, A-6 | 0-7 75-100i75-100 65-100145-100] <30 2-12
i SM, sC i
E 9-14'Si1t loam, loam |SM, SC, {A-4, A-6 | 0~7 175-100]75-100!65-100'45-100! <35 NP-13
\ : ML, CL
14-35|Loam, sandy loam,|SC, CL, A-2, A-4,, 0~7 {75-100{75-100}45-100}20-85 <40 NP-18
clay loam. SM, ML A-6, A-1
35-60|Gravelly loam, GM, SM, A-1, A-2,, 0-50 140-100;40-100|25~95 }12-75 <40 NP-13
cobbly loam, SM-SC, ML, A-4, A-6
gravelly sandy ' !
loam.
Fh-----——-mveeeu- 1 0-6 |Silt loam===-====~ ML, CL, A-4, A-6 , 0-15 [80-100;70-100{65-100{45-95 | 20-35 3~-15
Fordum ! SM, SC
6-30{Silt loam, fine |[SM, SC, A-2, A-4,, 0-15 [80-100,70-100{45-100{20~-90 <30 3-10
sandy loam, ML, CL A-1
loam.
30-60,Sand, fine sand, SP, SM A-3, A-2,) 0-15 80-100)70-100135-80 | 2-35 -—- NP
loamy fine sand. A-1
FnC-====mmmmme e 0-9 |Silt loam=---=-=-==- ML, CL, A-4 0-5 }90-100;90-100,85~100,85-100{ <30 1-10
Freeon | CL-ML
9-16,Silt loam=======-~ IML, CL, A-4 0-5 ,90-100,90-100;85-100{85-100; <30 1-10
CL-ML
16-21,Silt loam--====-- ML, CL, A-4 0-5 {90-100,90-100{85-100,85-100] <30 1-10
CL-ML
21-35 Loam, gravelly SM, SC, A-4, A-6,,| 0-15 165-100,65-95 |35-90 [10-70 <35 NP-15
sandy loam, ML, CL A-2, A-1l
gravelly loam.
35-60;Sandy loam, loam,|SM, SC, A-4, A-2,; 0-15 [65-95 |60~-95 |35-90 {10-70 <35 NP-15
gravelly sandy ML, CL A-6, A~-1
loam.
GCB~=====we=—cma— 0-9 |Loamy sand------- Sp-SM, SM |A-2, A-1 0 95-100475-100{35-75 {10-30 ——- NP
Graycalm 9-26Sand, loamy sand |SP-SM, SM,|A-3, A-2,! O 95-100;75-100130-75 | 0-30 ——— NP
SP A-1
26-52,Sand, loamy sand,{SM, SP-SM,|A-2, A-1,] O 95-100,75~100;30~-85 | 0-45 - NP
loamy fine sand.| SP A-3
52-60|Sand--~==~====w== SP, SP-SM,|A-2, A-1,! O 95-100,75~100;35-55 | 0-15 - NP
! sM A-3 | i
[} [} 1 !
1 | | I

See footnotes at end of table.
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued

Soil Survey

T i Classification Frag- Percentage passing
Soil name and |Depth USDA texture ! T ments sieve number-- Liquid Plas-
map symbol ! Unified AASHTO >3 } limit | ticity
inches 10 40 200 index
n Pet Pct
G====-mm——————— 0-9 |Loamy sand------- Sp-sM, SM A-2, A-1 0 95-100175-100435-75 }10-30 -——- NP
Graycalm 9-25!sand, loamy sand ;SP-SM, SM,|A-3, A-2, 0 95-100}75-100{30-75 0-30 -—- NP
SP A-1
25-49|Sand, loamy sand,;SM, SP-SM,,A-2, A-1, 0 95-100,75-100,30-85 0-45 —— NP
loamy fine sand., SP A-3
49-60!Sand, coarse sand|SP, SP-SM,|A-2, A-1, 0 95-100475-100{35-55 | 0-15 -— NP
SP, SM A-3
Gr-mm——emm——eom—~ 0-4 [Fibric material PT A-8 0 —— —-—— -—— —— -—
Greenwood 4-60 |Hemic material---|PT A-8 0 -—- -— -—— -— ———
GUB-==~======r-=~ 0-9 |Loamy sand------- SM A-2, A-~1 0 90-100,90-100,45-75 115-30 —— NP
Guenther 9-31!|Loamy sand, sand ;SP-SM, SM |A-3, A-2, 0 90-100190-100{45-75 ; 5-30 -— NP
A-1
31-37|Fine sandy loam, ;SC, CL A-2, A-4,]| 0-15 |90-100{85-100,50-100,25-80 ; 25-40 9-18
loam, sandy ! A-6
) loam. { | :
37-60Gravelly loam, SM, SC, A-2, A-4,} 0-15 }60~100}|55-100}50-100}{25-80 16-40 2-18
gravelly sandy ML, CL A-6
loam, sandy
loam.
HtB-=sm==r==———-— 0-8 (Silt loam-------- CL, CL-ML,A-4 0-25 ;}75-100{70-100,60-100;40-90 <26 6-8
Hatley sC, SM-SC
8~13!Cobbly silt loam,|ML, CL-ML,}A-4, A~2,| 0-25 ;75~100{70-100;35-100;10-90 <26 NP-6
loam, gravelly SM-SC, SM} A-1-b
loamy sand.
13-30{Loam, sandy loam,,;SC, SM, A-1, A-~2,{ 0-25 |75-100{70-100,40-100,20-90 <30 NP-10
cobbly loam. CL, ML A-4
30~60|Loamy sand, sandyiSM, SP-SM [A-1, A-2 0-25 }70-95 [60-95 |30-70 [10-35 <20 NP-4
loam, gravelly
loamy sand.
HyB-===-—=w—————- 0-5 |Cobbly silt loam |CL, CL-ML, A-4 25-50 |75-100}70-100{60-100,40-90 <26 6-8
Hatley SC, SM-SC
5-14'Cobbly silt loam,|ML, CL-ML,|A-4, A-2,; 0-25 |75-100;70-100;35-100,10-90 <26 NP-6
silt loam, loam.; SM-SC, SM| A-1-b
14-32!Loam, sandy loam,,;SC, SM, A-1, A-2,| 0-25 [75-100{70-100{40~100;20-90 <30 NP-10
gravelly sandy CL, ML A-4
loam.
32-60'Loamy sand, sandy|SM, SP-SM {A-1, A-2 | 0-25 }70-95 {60~-95 }30-70 ;10-35 <20 NP-4
loam, gravelly
loamy sand.
KaB, KaC, KaD2---| 0-8  Sandy loam~---=--- SM, SM-SC,ilA-2, A-4,| 0-25 |75-100]75-100{45-85 ;20-55 <23 2-6
Kennan ML, CL-ML} A-1
8-16!Sandy loam, silt |SM, SM-SC,|A-4, A-2,| 0-25 |75~100{75~100{35-100{12-90 <23 NP-~6
loam, loamy ML, CL-ML} A-1-b
sand.
16~40!Sandy loam, fine !SM, SC, A-2, A-4,) 0-25 }75-100!75-100}40-100{20-90 <30 NP~10
sandy loam, ! ML, CL. ! A-1
loam. '
40-48}Sandy loam, loam,{SM, SC, A-2, A-4,! 0-25 |75-95 [70-95 [40-90 {12-70 <30 NP-9
loamy sand. ML, CL A-1
48-60'Loamy sand, sandy|SP-SM, SM, A-1-Db, 0-25 |65-95 [60-85 [30-70 ;10-25 <20 NP-5
loam, gravelly SM-SC A-2
loamy sand.

See footnotes at end of table.
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TABLE 15.--ENGINEERING INDEX PROPERTIES~-Continued
Classification Frag- Percentage passing
Soil name and |Depth| USDA texture ments sieve number-- Liquid | Plas-
map symbol Unified ARASHTO >3 limit ticity
inches 4 10 40 200 index
In Pct Pt
KeB, KeC, KeE----| 0-3 |Sandy loam------- SM-5C, SM, A-2, A-4,125-50 |75-100|75~100)45-85 !20-55 <23 2-6
Kennan ML, CL-ML; A-1
3-21,Sandy loam, silt |SM, SM-SC,!A-1-b, 0~25 |75-100,75-100]35-100}12~90 <25 NP-6
loam, loamy ML, CL-ML; A-2, A-4
sand.
21-44;Sandy loam, fine |SM, ML, A-4, A-1,; 0-25 |75-100}75~100!40~100}20-90 <30 NP-10
sandy loam, CL, SM A-2
loam.
44-56 {Sandy loam, loam,|{SM, SC, A-2, A-4,; 0-25 |75-95 |70-95 }40-90 }{12-70 <30 NP-9
loamy sand. ML, CL A-1
56-60,;Loamy sand, sandy|SP-SM, SM,!A-1-b, 0-25 {65-95 160-95 }30-70 {10-25 <20 NP-5
loam, gravelly SM-SC A-2-4
loamy sand.
MaB~------==----- 0-10;Silt loam~======-- CL, CL-ML, |A-4 0-15 {95-100]90-100)85-100}65~100) <28 2-10
Magnor ML ' !
10-16,Silt loam, silt |CL, CL-ML,|A-4 E 0~15 {95-100190-100;85-100}65-100! <35 NP-10
ML ]
16-50{Loam, sandy loam, ML, CL-ML,|A-2, A-4,} 0-15 !75-100!70-100'40-90 !20-70 <25 NP-7
gravelly sandy SM, SM-SC, A-1
loam.
50-60,Sandy loam, loam,{ML, CL-ML,}A-2, A-4,| 0-15 |75-100}70~100!40-90 !20-70 <25 NP-6
gravelly sandy SM, SM-SC| A-1
loam,
MbB, MbC, MbE----| 0-8 |Loamy sand------- SM, SM-SC |A-2, A-1 | 0-2 }95-100}60-90 }40-85 }15~30 <20 NP-4
Mahtomedi 8-24,Loamy sand, sand,;SP-SM, SM |A-2, A~3,| 0-15 |70-95 !50-90 !30-70 ! 5-25 <20 NP
gravelly loamy A-1
sand.
24-60,Sand, gravelly SP, sM, A-2, A-3,, 0-15 ;55~95 |50-90 |30-70 | 2-15 <20 NP
coarse sand, SP-SM A-1
gravelly sand.
MCA-----e-emmeaae 0-7 |Loamy sand-~=---- SM, SP-SM [A-2, A-1 | 0-2 |95-100{60-90 !40-85 |10-25 <20 NP-4
Mahtomedi 7-19,Loamy coarse SM, SP-SM [A-2, A-1 | 0-2 ]75-95 [60-90 {30-70 ]10-25 <20 NP-4
sand, loamy
! sand, gravelly
! loamy sand.
119-37|Gravelly coarse [SP-SM, SM !A-2, A-3,! 0-15 !70-95 !50-90 !30-70 ! 5-15% <20 NP
! " sand, coarse A-1
1 sand, sand. |
137-60|Gravelly sand, SP, 9N, {A-2, A-3,! 0-15 |55-95 [50-90 }30-70 | 2-15 <20 NP
! gravelly coarse | SP-SM | A-1
! sand, coarse !
! sand. ! i
] ] [}
| ] i

See footnotes at end of table.




198

TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued

Soil Survey

T Classification  |Frag- Percentage passing
Soil name and |Depth| USDA texture ments sieve number-- Liquid | Plas-~
map symbol Unified AASHTO >3 H limit | ticity
inches 4 10 40 200 index
In Pt Pt
MdB**, MAC*¥----- i 0-7 18ilt loam-------- ML, CL-ML,A~4, A-6 ,; 0-3 80-100;75-100770-100;55-100} 17-32 1-13
Marathon ! : CL
7-18|Silt loam~-------=- ML, CL-ML {A-4 0-3 80-100,75-100,70-100,70-100] <20 1-6
18-291s8ilt loam, very ,CL, CL-ML, A-4 0-3 180-100,;75-100,65-100,35-100} 20-30 4-9
fine sandy loam.) SC, SM-SC
29-38Very gravelly GM, GC, A-2, A-1 | 0-10 {30-85 ;25-55 }15-40 {12-30 <26 NP-8
coarse sandy SM, sC
loam, gravelly
loam, very
gravelly sandy
loam.
38-57 |Extremely SM A-1 0 70-100}40-100{20-30 ;12-20 -— NP
gravelly loamy
coarse sand,
very gravelly
coarse sandy
loam.
57-60{Extremely SM A-1 0 70-100,40-100,20-30 ,12-20 - NP
gravelly loamy
coarse sand,
very gravelly
loamy coarse
sand.
MeC**ececmecnnaa" 0-4 }Silt loam~-=-=---- ML, CL-ML,A-4, A-6 ;25-50 }80-100,75-100,70-100,55~-100; 17-32 1-13
Marathon CL
4-12Silt loam------=-- ML, CL~-ML A-4 0-25 |80~100{75-100;70-100;70~100] <20 1-6
12-18}Silt loam, very ;CL, CL-ML, A-4 0-25 ]}80-100,75-100{65-10035-100} 20~30 4-9
fine sandy loam.; SC, SM~SC
18~26 {Gravelly coarse ;GM, GC, A-2, A-1 | 0-10 }30-100,25-55 }20-40 ;12-30 <26 NP-8
! | sandy loam, SM, sC
! gravelly loam,
! very gravelly
! sandy loam.
26~41|Extremely SM A-1 0 70-100140-100}{20-30 12-20 - NP
gravelly loamy
coarse sand,
1 very gravelly
coarse sandy
loam.
41~60,Extremely SM A-1 0 70-100,40-100;20-30 ;12-20 --- NP
gravelly loamy
coarse sand,
very gravelly
loamy coarse
sand.
MfA===m——rmcc——a- 0~8 1Silt loam------~- CL A-4, A-6 0-25 }80-100,75-100;70-100,60-100, 25-35 7-15
Marshfield 8-16!silt loam, silt (ML, CL-ML, A-4, A-6 , 0-25 [80~100,75-100,70~-100,60-100, 15-35 3-14
CL
16~23{Silt loam, silty ,CL A-6, A-4 | 0-25 |80-100}75-100,70-100,70-95 25-40 9-21
clay loam.
23-34|Loam, sandy clay CL A-6, A-4 | 0-25 [80-100}75-100}70-100,50-95 25-40 8-21
loam, clay loam.
34~60|Sandy loam, silty,CL, ML, A-4, A-6,; 0-25 }80~100;75-100{50-100,25-85 15-40 2-20
clay loam, clay ; SC, SM A-2
loam.

See footnotes at end of table.
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued
Classification Frag- Percentage passing
Soil name and Depth USDA texture | ments sieve number-- Liquid Plas-
map symbol Unified AASHTO > 3 H limit ticity
inches 4 10 40 200 index
In Pct Bct
MgA-=~~=-——omemmm 0-7 (Loam======m=~cec= CL~ML, A-4 0-8 75~100,75-100{65-100{45-90 <20 4-7
Meadland SM-SC
7-16,Sandy loam, loam,|CL, ML, A-2, A-4,; 0-8 75-100,75-100{45-100}20-90 <30 NP-11
silt loam. SC, SM A~6,
A-1-b
116-41|Loam, sandy loam,!CL, SC, A-2, A-4,| 0-8 75-100]75-100{45-100}20-80 <50 NP-25
clay loam. ML, SM A-6, A-7
41-60Gravelly loam, ML, CL, A-2, A-4,,) 0-8 |55-100{55-100}25-100)15-80 <45 NP-25
sandy loam, SC, GC A-6, A-7
gravelly sandy
clay loam.
MhA--===cr-oeecua 0-5 |Loam=-==-========e= CL-ML, A-4 25-50 75-100}75-100{65-100}45-90 <20 4-7
Meadland SM-SC
5-15iSandy loam, loam,|CL, ML, A-2, A-4,; 0-8 75~100,75-100145-100]20-90 <30 NP-11
silt loam. SC, SM A-6, A-1
{15-25{Loam, sandy loam,!CL, SC, A-2, A-4,) 0-8 75-100;75-100{45-100}20~80 <50 NP-25
clay loam. ML, SM A-6, A-7
25-60,Loam, sandy loam,|ML, CL, A-2, A-4,; 0-8 55-100]55~100}25-100/15-80 <45 NP-25
gravelly sandy SC, GC A-6, A-7
clay loam.
Mm------rr-mmmmeee 0-10,Loamy sand--=-=-- SM A-2, A-1 0 90-100}75-100;40-90 {15-30 --- NP
Meehan 10-30;Sand, loamy sand |SM, SP-SM,|A-1, A-2, 0 90-100,75-100}40-90 | 3-30 -—- NP
SP A-3
30-60 Sand-========cm-= Sp, SP-SM |A-1, A-3, 0 90-100,75-100140-90 | 0-5 -=-= NP
A-2
Mn--=-=cceecncaaa- 0-5 |Sandy loam-------;SM, SM-SC,|A-2, A-4 | 0-7 !80-100!75-100!45-85 !25-55 <20 NP-7
Minocgqua ML, CL-ML
5-19,;Silt loam, loam, |SC, SM, A-2, A-4,, 0-7 [80-100175-100}45-100}25-90 <35 NP-13
sandy loam. CL, ML A-6
19-23|Loamy coarse SM, GM, A-2, A-1,; 0-7 {50-100;50-100} 5-70 | 2-40 <20 NP-4
sand, gravelly GP, SP A-3, A-4
loamy sand,
gravelly sandy
loam.
23-60Gravelly coarse |SP, SM, A-1, A-3,) 0~7 }35-100{30-100} 5-70 | 0-30 --- NP
sand, sand, GP, GM A-2
" gravelly sand.
MoB**, MoC*¥-ww-- 0-4 |Gravelly silt ML, CL, A-4 0-3 65-90 |50-85 |45-85 |35-75 <26 2-8
Moberg loam. SM, SC
4-12 Gravelly silt SM, SC, A-2, A-4,| 0-3 |50-95 }50-85 ;25-75 {10-60 <30 NP-10
loam, gravelly GM-GC, ML; A-1
loam.
12-20|Very gravelly SM A-1 0 70-100,40-100}20-30 }12-20 <30 NP-6
coarse sandy
loam, very
gravelly loamy
sand, extremely
gravelly loamy
sand.
20-60 |Extremely SM, SW-SM, |A-1 0 70-100,40-100{20-35 5-20 <30 NP-4
gravelly loamy SP-SM
coarse sand,
very gravelly
loamy coarse
sand.
See footnotes at end of table.
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TABLE 15,--ENGINEERING INDEX PROPERTIES--Continued

Soil Survey

Classification Frag- Percentage passing
Soil name and (Depth; USDA texture ments sieve number-- Liquid | Plas-
map symbol Unified AASHTO >3 limit | ticity
inches 4 10 40 200 index
In Pct Bt
MsB, MsC, MsD-~---| 0-7 [Sandy loam=------ SM, ML A-2, A-4,; 0-15 80-100,75-100;45-85 ;20-55 <20 NP-4
Mosinee A-1-b
7-19|Gravelly sandy ML, SM, GM,A-2, A-4,| 5-20 ;60-95 ;50-90 ,35-85 15-65 <20 NP-4
loam, very A-1-b
gravelly sandy
loam, loam.
19-42|Gravelly sandy GM, SM, A-2, A-4,10-65 {25-70 {15-70 {10-65 , 5-50 <20 NP-4
loam, very GP-GM, A-3, A-1
gravelly sandy SP-SM
loam, extremely
i gravelly sandy
' loam.
42 |Unweathered --= ——- --- -—- ——— - ——- - -—-
bedrock. i
]
MtCem=~rmmmmm e 0-7 |Sandy loam-=--=---- SM, ML |A-2, A-4,}25-50 }80-100}75-100{45-85 }20-55 <20 NP-4
Mosinee A-1
7-18,Gravelly sandy ML, SM, GM|A-2, A-4 5-20 ;60-95 }50-90 35-85 [25-65 <20 NP-4
| loam, fine sandy
loam, loam,
18-41Gravelly sandy GM, GP-GM,!A-1, A-2,,10-65 ;25-70 {15-70 {10-65 | 5-50 <20 NP-4
loam, very SM, SP-SM| A-3, A-4
gravelly sandy
loam, extremely
gravelly sandy
loam.
41 |Unweathered -=- - - -—- -—- -—- - -——= --=
bedrock.
MyB**=mem—memee o 0~12}Silt loam--=----- CL-ML, ML, )A-4 0-3 }90-100;85-100;75-100,60-90 ;| 20-30 3-10
Mylrea CL
12-28{Silt loam-------~ CL, CL-ML, |A-4 0-3 90~-100,85-100,75-100,60-90 , 20-30 3-10
ML
28-38|Fine sandy loam, CL, ML, A-2, A-4, 0 75-100;70-100,35-95 ,15-75 <32 NP-10
gravelly fine SC, sSM A-1
sandy loam,
gravelly loam.
38-60|Extremely" SM A-1, A-2 o] 70-100,40-100{20-65 {12-30 €25 NP-4
gravelly loamy
coarse sand,
very gravelly
coarse sandy
loam.
MzB**—mmm e 0~3 |Silt loam--=------ CL-ML, ML, A-4 25-50 ;90-100;85-100,75-100,60~-90 , 20-30 3-10
Mylrea CL
3~27,Si1lt loam=~=--=--- CL, CL-ML, A-4 0-25 190-100;85-100,75-100,60-90 20-30 3-10
ML
27-39|Loam, gravelly CL, ML, A-2, A-4, 0 75-100;70-100;35-95 15-75 <32 NP-10
sandy loanm, SC, SM A-1
gravelly loam.
39~-60 | Extremely SM A-1, A-2 0 70-100,40-100,20-65 ;12-30 <25 NP-4
gravelly loamy
coarse sand,
very gravelly
coarse sandy
! loam. ! !
[} 1 [}
] [} I
See footnotes at end of table.
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued
1 Classification Frag- Percentage passing
Soil name and |[Depth; USDA texture ! ments sieve number-- Liquid | Plas-
map symbol Unified AASHTO >3 limit ticity
inches 4 10 40 200 index
In 1353 Pct
| [ el 0-3 [Mucky loamy sand |SM A-2, 0 80~100,75-100,40-85 }12~35 -—- NP
Newson : A-1-b
3-23|Loamy sand, sand |SM, SP-SM,|A~2, A-3, 0 80-100}75-100,45-75 | 3~30 --- NP
SP A-1-b
23-60)Sand---~-~====c-x SM, SP-SM, |A-2, A-3, 0 80-100,75-100,45-75 | 3-30 et NP
SpP A-1-b
Og~=s-mcmmmmmme 0-7 |Loam===-====n=-=-- CL-ML, A-4 0-7 180-100,75-100}65-95 {45-85 | 20-26 4-8
Oesterle SM-SC,
CL, SC
7-27iSandy loam, loam |CL-ML, CL,}A-2, A-4,| 0-7 75-10070-100{40-95 }20-75 | 20-30 4-10
SM-SC, SC| A-1
27-30,8andy loam, loamy,SM, SP-SM,|A~2, A-1 | 0-7 155-95 !55-95 [25-75 !10-35 <23 NP-6
sand, gravelly SM-5C, GM
loamy sand.
130-60|Gravelly sand, SW, SP, A-1, A~3,] 0-7 135~95 |35-95 }15-70 | 0-30 --- NP
sand, gravelly GW, GP A-2
loamy sand.
Pg*, Ph*.
Pits
Po-=====cmeccaa-- 0-7 ;Sandy loam------- ML, SM A-2, A-4 0 100 100 60-95 [30-55 <20 NP-4
Plover 7-28,Fine sandy loam, |SM, ML, A-4 0 100 100 ;70-100;40-75 <20 NP-5
sandy loam, SM-SC,
loam. CL-ML .
28-42,Fine sandy loam, {SM, ML, A-4 0 100 100 {70-95 [40-70 <25 NP-7
sandy loam, CL-ML,
loam. SM-SC
42-60,Stratified silt |SM, ML, A-4 0 100 100 }65-100140-70 <25 NP-7
loam to sand. CL-ML,
SM-SC
RbC, RbE--===-=-- 0-4 (Cobbly silt loam |CL, CL-ML }A-4 25-50 80-95 }75-95 }70-95 |50-95 | 23-28 6~9
Ribhill 4-17;Cobbly silt loam,,;CL, CL-ML,|A-4 5-50 (80-95 }75-95 [65-95 |45-85 | 23-28 6-9
silt loam., SC, SM-SC
17-35{Cobbly silt loam,{SC, SM-SC,!A-4 30-60 {65-75 {60-75 |50-75 }35-70 | 23-28 6-9
very cobbly silt}| CL, CL~ML
loam, gravelly
silt loam.
35 |Unweathered ——- - =--- - -— - - - -
' bedrock.
1
ReB---=mmmwemceaa 0-8 Silt loam====-==- ML, CL, A-4 0-7 185-100,85-100,80-100,60-100} 20-32 3-10
Rietbrock CL-ML
8-15,Silt loam, loam, |SM-SC, A-4 0-7 185-100,85-100,60-100{35-100{ 20-25 4-7
fine sandy loam.; CL-ML
15-29,Loam, gravelly CL, GC, SCiA-2, A-6,] 7-25 [50-85 |50-80 }45-80 {20-65 | 30-45 11-25
loam, gravelly A-7
sandy clay
loam.
29-45|Cobbly loam, very|CL, GC, A-2, A-4,, 7-55 }30-75 }30-75 }20-75 }10-60 | 25-40 7-20
cobbly sandy SC, GP-GC; A-6
clay loanm,
gravelly clay
loam.
45 |Weathered - - -—= --- - --= --- .= -
bedrock,
unweathered
bedrock. E
1

See footnotes at end of table.
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TABLE 15,-~ENGINEERING INDEX PROPERTIES--Continued

Soil Survey

Classification Frag- Percentage passing
Soil name and Depth; USDA texture ments sieve number-- Liquid ; Plas-
map symbol Unified AASHTO >3 limit | ticity
inches, 4 10 40 200 index
In Bct Tt
ReB-==m=-mo=ceee- 0-5 |Silt loam=======- ML, CL, A-4 25-50 {85-100,85~100|80-100,60-100, 20-32 3-10
Rietbrock CL-ML
5-13|Silt loam, loam, ;SM-SC, A-4 0-10 85-100,85-100,60-100;35-100; 20-25 4-7
fine sandy loam.; CL-ML
13-34{Loam, gravelly CL, GC, SC|A-2, A-6,) 7-25 }50-85 {50-80 ;45-80 ;20-65 ;| 30-45 | 11-25
clay loam, A-7
gravelly sandy
clay loam.
34-42|Cobbly loam, very|CL, GC, A-2, A-4,} 7-55 130-75 ;30-75 20-75 ;10-60 , 25-40 7-20
cobbly sandy SC, GP-GC} A-6
clay loam,
gravelly loam.
42 |Weathered -—- - - -— ——— - —— - -—
bedrock,
unweathered
bedrock. E
1
RhA--~=m=—e=co—== 0-6 |Loamy sand------- SM, SP-SM |A-2, A-1 0 75-100175-100,40-75 {12-30 -—— NP
Rockers 6-27|Loamy sand, sandy|SM, SM~SC,A-2, A-4, 0 75-100,75-100,40-75 12-40 <23 NP-6
) loam. SP-SM A-1
127-38]Gravelly loam, GC, GM-GC, A-4, A-1, 0 55-95 155-90 }35-80 ,20-65 <28 NP-9
loam, sandy CL, sC A=2
loam.
38-60|Gravelly loam, GC, SM-SC,lA-4, A-1,; O 55-95 {55-90 ,35-85 ;20-70 <32 NP-13
loam, gravelly CL, sC A~2, A-6
sandy loam.
RoA, RoB---==---- 0-10{Sandy loam-====== SM, SM-sC |A-2, A-1,) 0-8 }75-100}75-100;45-70 ;20-40 <25 NP-4
Rosholt A-4
10-17}Sandy loam, loam ;SM, ML, A-2, A-4,] 0-8 [75-100;75-100{35-95 {12-70 <25 NP-6
SM-SC, A-1
CL-ML
17-30{Gravelly sandy SM, GM, A-1, A-2,} 0-10 {50-100{45-100;25-70 ;10-40 <25 NP-7
loam, gravelly Sp-SM, A-4
loamy coarse GP-GM
sand, loamy
sand.
30-60|Stratified sand GP, SP, A-1, A-2,! 0-25 |20-100,20-10010-65 | 0-10 -— NP
to gravel. SP-SM, A-3
GP-GM
RsA, RsBr===~=---- 0-7 {Silt loam=======- SM-SC, A~4 0-8 |75-100}70-100,60-95 ;45-90 <25 3-7
Rosholt CL-ML,
SM, ML
7-18|Loam, silt loam ;SM, ML, A-4 0-8 175-100170-100,60-95 ;45-90 <25 NP-6
sM-SC,
CL-ML
18-26 !Sandy loam, loam }SC, SM, A-2, A-4,! 0-8 }75-100}70-1001{35-95 {12-75 <30 NP-13
CL, ML A~-1, A-6
26~34 Gravelly loamy SM, GM, A-1, A-2,} 0-10 {50-100{45-100{25-80 ;10-50 <25 NP-7
sand, sandy SP-SM, A-4
loam, fine sandy| GP-GM
loam.
34-60!Stratified sand |GP, SP, A-1l, A-2,| 0-25 }20-100;20-100{10-65 | 0-10 -— NP
to gravel. SP-SM, A-3
GP-GM |
1

See footnotes at end of table.




Marathon County, Wisconsin 203
TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued
Classification Frag- Percentage passing
Soil name and |Depth| USDA texture H ments sieve number-- Liquid | Plas-
map symbol Unified | AASHTO >3 limit | ticity
! inches| 4 10 40 200 index
In ! ! Pct Pct
1 ] 1
SCA====-=comca- 0-8 |Sandy loam------- SM, SM-SC,{A-2, A-4,; 0-7 |85-100}75-100145-70 !20-40 <25 2=7
Scott Lake ML, CL-ML, A-1-b
8-29Loam, sandy loam,}SC, CL, A-2, A-4,, 0-7 |85-100{75-100}45~85 |25-55 | 20-35 3-13
fine sandy loam.| SM, ML A-6
129-33Sandy loam, SM, SW-SM,;A-1, A-2,} 0-35 |70-100}50-95 }20-80 ! 7-50 <25 NP-6
gravelly sandy SP-SM, A-3, A-4
loam, loamy SM-SC
sand.
33-60;Sand, gravelly 1SP, SM, A-1, A-2,,| 0-35 }30-95 130-95 ;20-65 | 0-10 -—- NP
coarse sand, GP, GM | A-3
very gravelly
coarse sand.
]
SAA-===~=mmmmmem | 0-8 |Silt loam-------- ML, CL-ML,|A-4 0-7 185-100}75-100}65-100!45-95 <25 3-7
Scott Lake ! SM, SM-SC
E 8-28 Loam, silt loam ,;SC, CL, A-2, A-4,; 0-7 [85-100,75-100;60-100{45-95 | 20-35 3-13
1 SM, ML A-6
128-31!Sandy loam, SM, SW-SM, A-1, A-2,] 0-35 ]70-100}50-95 }20-80 | 7-50 <25 NP-6
gravelly sandy SP-SM, A-3, A-4
loam, loamy SM-SC
sand.
31-60,Sand, gravelly Sp, SM, A-1l, A-2,; 0-35 30-95 {30-85 }20-65 | 0-10 -— NP
coarse sand, GpP, GM A-3
very gravelly
coarse sand.

Se==smewmmmccm e 0-4 ,Sapric material PT A-8 0 -—- - -—- -—- - -—-
Seelyeville 4-60;Sapric material pPT A-8 0 -—- -—- - -—- - ——
ShA~mwemmmmcm—na 0-8 [{Silt loam=-=======~ CL-ML, CL,{A-4 0-7 {90-100,90-100,80-100;60~95 | 20-30 3-10

Sherry ML
8-18;Silt loam-------- ML A-4 0-7 190-100;90-100,;80-100}70-95 <20 NP-4
18-26iSilt loam, silty |CL, ML, A-4, A-6 | 0-7 ]90-100;90-100,80-100{60-95 20-40 5-20
clay loam. CL-ML
26-44|Loam, clay loam, ;SC, CL, A-2, A-4,, 0-15 ;55-100,50-10040-100]15-75 | 20-40 5-25
gravelly sandy SM-SC, A-6, A-1
loam. CL-ML
44-60,Loam, sandy clay |SC, SM-SC,|A-2, A-4,| 0-15 [55-100{50-100{40-95 }15-75 <35 NP-15
loam, gravelly CL, CL-ML, A-6, A-1
sandy loam.
Ste-mmmmmrrecaee 0-8 [Silt loam-===w==- ML, CL-ML (A-~-4 0 100 {85-100;85-100,60-90 <25 2=7
Sturgeon 8-31,Silt loam, loam, (ML, SM, A-4 0 100 85-100,85-100,;35-95 <30 NP-10
sandy loam. sC, CL
31-60;Sand, fine sand, ;SM, SP-SM [A-2, A-3, 0 95-100,85-100,35-80 | 5-35 - NP
loamy sand. A-1
UoB*,
Udorthents
WtB-==~—mmm 0-8 !Silt loam~=--=---~ CL, CL-ML |A-4 0-15 195-100,90-100{90-100{85-100; 20-30 5-10
Withee 8-25,Silt loam=-------- CL, CL-ML A-4, A-6 | 0-15 |95-100{90-100{90-100}85-100] 20-35 5-15
25-45{Loam, clay loam, {CL, SC A-6, A-7,] 0-15 }75-100}75-100}60-100]25~-80 | 25-45 | 10-25
sandy clay loam. A-2
45-60,Loam, clay loam, ;CL, SC A-6, A-7,) 0-15 ]75-100,75-100,50-100,30~80 | 20-45 7-25
sandy clay loam. A-2, A-4
1

* See description of the map unit for composition and behavior characteristics of the map unit.
** Sjeve sizes, liquid limit, plasticity index, and Unified and AASHTO classifications are based on crushed

material.
size quite easily.

The coarse fragments are mostly the result of the disintegration of crystalline rocks and crush to sand
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Entries under "Erosion factors--T" apply to the entire

TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS

" and "Organic matter" apply only to the surface layer.

ta were not available or were not estimated)

Entries under "Wind erodibility group

Absence of an entry indicates that da

(The symbol < means less than; > means more than.
profile,
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Marathon
Marshfield
Meadland
Meadland
Mm-=-o====m——r———-
Meehan
Mn---=-e==~---=---
Minocqua
MoB, MoC-====cw=-
Moberg

MeC-=mm==mm=====
MEA==-===~==omm
MgA=====-==mm==m==
MhA=~-=======nu==-
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued
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* See description of the map unit for composition and behavior characteristics of the map unit.
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Marathon County, Wisconsin

(An asterisk in the first column indicates that the soil is a taxadjunct to the series.

TABLE 19.--CLASSIFICATION OF THE SOILS

See text for a

description of those characteristics of the soil that are outside the range of the series)
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Soil name Family or higher taxonomic class
Alban--=====crcemrem—ann—— Coarse-loamy, mixed Typic Glossoboralfs
Altdorf--=-——-re-—crroaana- Fine, mixed, frigid Aeric Glossaqualfs
Amery--------=--c-crmccc-- Coarse-loamy, mixed Typic Glosscboralfs
Cable~-=-=----recc—cccccnaa Coarse-loamy, mixed, nonacid, frigid Typic Haplaquepts
Cathro--===--=cmemwemcnu-- Loamy, mixed, euic Terric Borosaprists
Chetek-==---==--cmecccau-- Coarse-loamy, mixed Eutric Glossoboralfs
Dancy-=====sc-c=e=cccmea-- Fine-loamy, mixed, frigid Typic Glossaqualfs
Dolph=====e==ccre-cccnu=—- Fine, mixed Aquic Glossoboralfs
Dunnville~=====e=cccwmemna Coarse-loamy, mixed Udic Haploborolls
Fenwoo@========cmmeccccan— Fine-loamy, mixed Typic Glossoboralfs
Fordum--==---==c—--=cccanax Coarse-loamy, mixed, nonacid, frigid Mollic Fluvaquents
Freeon - -i Coarse~loamy, mixed Typic Glossoboralfs
Graycalm=---===—==eroaam- Mixed, frigid Alfic Udipsamments
Greenwood-----======w-=cc- Dysic Typic Borohemists

*Guenther-====-===~ecccmeaua Sandy over loamy, mixed, frigid Alfic Haplorthods
Hatley--~=---==c-—~ecauau- Coarse~loamy, mixed Aquic Glosscboralfs
Kennan-~-==~ccc-ccomeuaaw- Coarse-loamy, mixed Typic Glossoboralfs
Magnor---=-----ec-ccrena=- Coarse-loamy, mixed Aquic Glossoboralfs
Mahtomedi~====~====smcoc=-- Mixed, frigid Typic Udipsamments
Marathon -——=- ~| Coarse~loamy, mixed Typic Glossoboralfs
Marshfield~----=~=-=c=ec-—- Fine-loamy, mixed, frigid Typic Ochraqualfs
Meadland-~========-==v~cc-n= Fine-loamy, mixed Aquic Glossoboralfs
Meehan-===~=-===sccccnre-- Mixed, frigid Aquic Udipsamments

*Minocqua~=====-=c==m=nee-- Coarse-loamy over sandy or sandy-skeletal, mixed, nonacid, frigid Typic

Haplaquepts
Moberg====-=-cec=—rmccaaa- Sandy-skeletal, mixed, frigid Typic Dystrochrepts
Mosinee--=----===----ccc--- Loamy-skeletal, mixed, frigid Typic Dystrochrepts
Mylrea--==---c-ec-ccacana- Coarse-loamy, mixed, frigid Aquic Dystrochrepts

*Newson---======-cmcccea-—- Mixed, frigid Humaqueptic Psammagquents
Oesterle--~w«==—=--ceccccmu-- Coarse-loamy, mixed Aquic Glossoboralfs
Plover-------===c-cceaca-- Coarse-loamy, mixed Aquic Glossoboralfs
Ribhill~--=-ecccmcmcmcc e Loamy-skeletal, mixed Typic Glossoboralfs
Rietbrock - Fine-loamy, mixed Aquic Glosscboralfs
Rockers -—— - Coarse-loamy, mixed, frigid Aqualfic Haplorthods
Rosholt-===r=c-ccmomecacu- Coarse-loamy, mixed Typic Glossoboralfs
Rozellville-----=c--cocm-- Fine-loamy, mixed Typic Glossoboralfs
Scott Lake==~=-=--~c-—cc-w- Coarse-loamy, mixed Typic Glossoboralfs
Seelyeville-======-===cem=- Euic Typic Borosaprists
Sherry--=----==-c--ccecce-- Fine-loamy, mixed, frigid Udollic Ochraqualfs

*Sturgeon-=-—--=-~=-=---we-- Coarse~silty over sandy or sandy-skeletal, mixed, nonacid, frigid Aquic

Udifluvents
Udorthents==~===--ccr—cceu- Loamy, mixed, frigid Udorthents
Withee-=-==-cemccmucncca-- Fine~-loamy, mixed Aquic Glossoboralfs

«U.S5. G.P.0. 1990-256-641






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.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual's income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
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http://www.ascr.usda.gov/complaint_filing_file.html
http://www.ascr.usda.gov/complaint_filing_cust.html
http://www.ascr.usda.gov/complaint_filing_cust.html
mailto:program.intake@usda.gov
mailto:program.intake@usda.gov

program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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