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How to Use This Soil Survey

General Soil Map

The general soil map, which is a color map, 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 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. 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 Contents, which lists the
map units by symbol and name
and shows the page where each
map unit is described.

The Contents shows which table
has data on a specific land use for
each detailed soil map unit. Also
see the Contents for sections of
this publication that may address
your specific needs.
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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.
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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
Natural Resources Conservation Service, formerly 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. Revised mapping of
certain map units in the northern and western parts of the county was completed in
1996. Soil names and descriptions were approved in 1986 and 1997. Unless otherwise
indicated, statements in this publication refer to conditions in the survey area in 1985.
This survey was made cooperatively by the Natural Resources 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.

The United States Department of Agriculture (USDA) prohibits discrimination in all of
its programs on the basis of race, color, national origin, gender, religion, age, disability,
political beliefs, sexual orientation, and marital or family status. (Not all prohibited bases
apply to all programs.) Persons with disabilities who require alternative means for
communication of program information (Braille, large print, audiotape, etc.) should
contact the USDA’s TARGET Center at 202-720-2600 (voice or TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights,
Room 326W, Whitten Building, 14th and Independence Avenue SW, Washington, DC
20250-9410, or call 202-720-5964 (voice or TDD). USDA is an equal opportunity
provider and employer.

Cover: A view of Lake Wausau at the junction of the Wisconsin River and the Big Rib River. Rib
Mountain, a quartzite monadnock, is in the background. (Photo courtesy of the Marathon County
Land Conservation Department)

Additional information about the Nation’s natural resources is available on the
Natural Resources Conservation Service home page on the World Wide Web. The
address is http://www.nrcs.usda.gov (click on “Technical Resources”).
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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 soll
poorly suited to basements or underground installations.

These and many other soil properties that affect land use are described in this soll
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 Natural Resources
Conservation Service or the Cooperative Extension Service.

Patricia S. Leavenworth
State Conservationist
Natural Resources Conservation Service
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MaraTHON CounTy is in the central part of Wisconsin
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, 985,184 acres is land
and 23,584 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)land 1921 [(16)] The present
survey updates the earlier ones and provides
additional information and larger maps that show the
soils in greater detail.

Mapping revised during the period from 1994 to
1996 concentrated on the existing Freeon,
Magnor, Marshfield, and Withee map units. As a result
of the revisions, the Magnor, Marshfield, and Withee
map units were redefined, a new Freeon map unit was
added, and the Loyal series and its two accompanying
map units were added. All of these soils formed in silty
deposits and in the underlying glacial till.

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
sawmill on the Wisconsin River at Big Bull Falls, a site
that is now within the city of Wausau By 1849 a
number of sawmills 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 sawmills 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



12

O o |

Figure 1.—Location of Marathon County in Wisconsin.

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 fall
through early spring.

gives data on temperature and precipitation
for the survey area as recorded at Wausau in the
period 1951 to 1981.[Table 4 shows probable dates of
the first freeze in fall and the last freeze in spring.
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

Soil Survey of

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 78 degrees. The highest recorded temperature,
which occurred at Wausau on July 26, 1964, is 99
degrees.

Growing degree days are shown in fable 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 least 1 inch of snow on the
ground. The number of such days varies greatly from
year to year.

o ALALFISEN

Figure 2.—Location of revised mapping in Marathon County.



Marathon County, Wisconsin

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 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 the 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 Plover 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

Most of Marathon County is underlain by
Precambrian crystalline rock. In a few places,
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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 Lincoln 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 23,584 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
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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 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 soils for specified uses. Soil
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 biological activity.

The soils in the survey area occur in an orderly
pattern that is related to the geology, landforms, relief,
climate, and 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
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formed. Thus, during mapping, this model 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 classes are used as a
basis for comparison to classify soils systematically.
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 interpret the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties to determine the expected behavior
of the soils under different uses. Interpretations for all
of the soils are field tested through observation of the
soils in different uses under different levels of
management. Some interpretations are modified to fit
local conditions, and some new interpretations are
developed to meet local needs. Data are 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 are 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
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climate and biological activity. Soil conditions are
predictable over long periods of time, but they are not
predictable from year to year. For example, 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
taxonomic class there are precisely defined limits for
the properties of the soils. 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 consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical to make enough
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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 objective 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 Soil Survey
Handbook of the Natural Resources Conservation
Service. The Reconnaissance Soil Survey of South
Part of North-Central Wisconsin[(6)] published in 1917,
and the Soil Survey of Northern Wisconsin
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 completed after
1979 was on aerial photographs made in 1978 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
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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 of this survey. The other
results can be obtained by request from the State
Office of the Natural Resources Conservation Service
in Madison, Wisconsin.

After completion of the soil 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.
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The general soil map in 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 soil 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.

Areas Dominated by Soils
Underlain by Loamy Glacial Till

This group of associations makes up about 31
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 moderately
well 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-Freeon-Cable Association

Deep, nearly level to sloping, moderately well 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 35 percent Magnor soils, 35 percent
Freeon soils, 15 percent Cable soils, and 15 percent
soils of minor extent.

Magnor soils are nearly level and gently sloping and
are somewhat poorly drained. They are in 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.

Freeon soils are gently sloping and sloping and are
moderately well drained. They are on tops and sides of
broad knolls and ridges. 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 silt 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.

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
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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, and Rietbrock soils. The well drained
Amery 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 Freeon and Magnor soils are
used as cropland. Water erosion is the main hazard in
areas of the Freeon soils. Wetness is the main
limitation in areas of the Magnor soils. 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 Freeon and
Magnor soils are suited to cultivated crops and trees.
The Cable soils are suited to trees.

The Freeon and Magnor soils are poorly suited to
septic tank absorption fields because of wetness and
very slow permeability. The Freeon soils are poorly
suited to dwellings with basements because of
wetness. They are only moderately suited to dwellings
without basements because of wetness and the slope.
The Magnor soils 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. Loyal-Withee-Marshfield Association

Deep, nearly level to sloping, moderately well drained
to 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 21 percent of the
county. It is about 40 percent Loyal soils, 40 percent
Withee soils, 10 percent Marshfield soils, and 10
percent soils of minor extent.

Loyal soils are nearly level to sloping and are
moderately well drained. They are on tops and sides of
broad knolls and ridges. Typically, the surface layer is
very dark grayish brown silt loam about 9 inches thick.
The subsurface layer is brown, mottled silt loam about
11 inches thick. The subsoil is mottled loam about 29
inches thick. It is reddish brown and brown in the
upper part and dark reddish brown in the lower part.
The substratum to a depth of about 60 inches is
reddish brown, mottled loam.

Withee soils are nearly level and gently sloping and
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are somewhat poorly drained. They are in 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 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 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
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 Loyal and 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.
Water erosion is the main hazard in areas of the Loyal
soils. Wetness is the main limitation in areas of Withee
and Marshfield soils. In areas of the Marshfield soils,
frost is a hazard late in spring and early in fall. The
Loyal and Withee soils and, where adequately drained,
the Marshfield soils are generally suited to cultivated
crops. All of the major soils are suited to trees.

The Loyal and Withee soils are poorly suited to
septic tank absorption fields because of wetness and
very slow permeability. The Loyal soils are poorly
suited to dwellings with basements because of
wetness. They are only moderately suited to dwellings
without basements because of wetness and the slope.
The Withee soils are poorly suited to dwellings
because of wetness. The Marshfield soils are
generally unsuited to these uses because of ponding
and moderately slow permeability.
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Areas Dominated by Soils
Underlain by Sandy or Loamy
Glacial Till, Residuum, or Bedrock

This group of associations makes up about 51
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 55
percent Kennan soils, 10 percent Hatley soils, and 35
percent soils of minor extent

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
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loam in the lower part. The subsoil is dark brown,
mottled 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 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 7 percent of the
county. It is about 30 percent Marathon soils, 30
percent Mylrea soils, 10 percent Moberg soils, and 30
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
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Figure 3.—Pattern of soils and parent material in the Kennan-Hatley association.

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 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
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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 pollution of ground water. The Mylrea soils
are 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 23 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

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
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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 level 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 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.

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
Loyal, Marathon, Meadland, Mylrea, Ribhill, and
Sherry soils. The moderately well drained Loyal 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 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
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Figure 4.—Pattern of soils and parent material in the Fenwood-Rietbrock-Rozellville association.

shallow depth over bedrock. The more sloping areas of
the Fenwood soils are poorly suited to these uses
because of the 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 the 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 and on uplands underlain by igneous and
metamorphic bedrock. It makes up about 12 percent of
the county. It is about 40 percent Meadland soils, 25
percent Mosinee soils, 10 percent Dancy soils, and 25
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
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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 loam 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.

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

This group of associations makes up about 15
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 soils are
poorly suited or generally unsuited to dwellings and
septic tank absorption fields.

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 8
percent of the county. It is about 35 percent
Mahtomedi soils, 25 percent Fordum soils, 10 percent
Sturgeon 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 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.
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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
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
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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-Oesterle 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 county. It is about 25 percent Chetek soils, 25
percent Rosholt soils, 15 percent Oesterle soils, and
35 percent soils of minor extent

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 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.

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, 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.
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Figure 5.—Pattern of soils and parent material in the Chetek-Rosholt-Oesterle association.

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.

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 Oesterle 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.
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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, 15 percent Graycalm soils,
15 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. 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 soils in this association are the
Cathro, Hatley, Kennan, Newson, and Seelyeville soils.
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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 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 organic deposits underlain by silty or loamy
deposits. They are very poorly drained.

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

The map units on the detailed soil maps in 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 the heading “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 include 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.

gives the acreage and proportionate extent
of each map unit. Other tables (see Contents) 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.

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
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
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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 2.5 10 3.5
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, 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 soll
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, 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.
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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
loam 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 multicolored 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 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
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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 generally 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 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
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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 moderately slow in the subsoil of
this Amery soil and extremely slow or slow in the
substratum. Surface runoff is slow or medium.
Available water capacity is moderate. 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 soll
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. 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
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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 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 are 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 soil 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 to remove the excess water. Cleared areas
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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 restricted
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 land capability classification is Vlw 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 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. In some places
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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.
Surface 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 woodland.

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 soll
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 be
planted or can naturally regenerate.

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

The land capability classification is Vlw 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 subsoil 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 soll
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 moderate to rapid in the upper part
of this Chetek soil and 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
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soil loss. 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
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.

The land capability classification is Ills. 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 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. In some places the surface layer
is silt loam, 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
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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 moderate to rapid in the upper part
of this Chetek soil and 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 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. 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 Ille. The
woodland ordination symbol is 6A.
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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 moderate to rapid in the upper part
of this Chetek soil and 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 soll
loss, maintain or increase the organic matter content,
and conserve moisture.

This soil is suited to permanent pasture and
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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 [Ve. 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 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
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subsoil. Included soils make up about 5 to 15 percent
of individual mapped areas.

Permeability is moderate to rapid in the upper part
of this Chetek soil and 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 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 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 soll
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 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
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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
layer 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 multicolored 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 prevent excessive
soil loss. Cleared areas in intermittent drainageways
can be used as grassed waterways.
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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 loam. In some places the upper part of
the soil is loam or sandy loam. In other places the
subsoil and substratum are loam or sandy clay loam.
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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 soll
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
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
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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 in the
substratum. Surface runoff is slow. Available water
capacity is low. The organic matter content in the
surface layer is moderately low 