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This is a publication of the National Cooperative Soil Survey, a joint effort of
the United States Department of Agriculture and agencies of the States, usually
the Agricultural Experiment Stations. In some surveys, other Federal and local
agencies also contribute. The Soil Conservation Service has leadership for the
Federal part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in the period 1973-1975.
Soil names and descriptions were approved in March of 1976. Unless other-
wise indicated, statements in the publication refer to conditions in the survey
area in 1976. This survey was made cooperatively by the Soil Conservation
Service and the Research Division of the College of Agricultural and Life Sci-
ences, University of Wisconsin. It is part of the technical assistance furnished
to the Polk County Soil and Water Conservation District, which helped to fi-
nance the mapping.

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps can cause misunderstanding of the detail of mapping and
result in erroneous interpretations. Enlarged maps do not show small areas of
contrasting soils that could have been shown at a larger mapping scale.
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Foreword

This soil survey contains much information useful in any land-planning pro-
gram in Polk County, Wisconsin. Of prime importance are the predictions of soil
behavior for selected land uses. Also highlighted are limitations or hazards to
land uses that are inherent in the soil, improvements needed to overcome
these limitations, and the impact that selected land uses will have on the envi-
ronment.

This soil survey has been prepared for many different users. Farmers, for-
esters, and agronomists can use it to determine the potential of the soil and the
management practices required for food and fiber production. Planners, com-
munity officials, engineers, developers, builders, and homebuyers can use it to
plan land use, select sites for construction, develop soil resources, or identify
any special practices that may be needed to insure proper performance. Con-
servationists, teachers, students, and specialists in recreation, wildlife manage-
ment, waste disposal, and pollution control can use the soil survey to help them
understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or under-
ground installations. .

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map; the
location of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the Coop-
erative Extension Service.

This soil survey can be useful in the conservation, development, and pro-

ductive use of soil, water, and other resources.
C \4—&

J. C. Hytry
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF POLK COUNTY, WISCONSIN

By Everett J. Kissinger, Soil Conservation Service

Fieldwork by Richard W. Diers, Terry J. Huffman, and Everett J. Kissinger,
Soil Conservation Service, and by Gordon N. Wing, Polk County Soil and
Water Conservation District

United States Department of Agriculture, Soil Conservation Service,
in cooperation with the Research Division of the College of Agricultural
and Life Sciences, University of Wisconsin

POLK COUNTY is in the northwestern part of Wiscon-

sin (see map on facing page). It has a total area of

619,520 acres, or 968 square miles. In 1970, it had a
population of about 26,500 and a population density of
.28.6 per square mile. Balsam Lake, the county seat, has
a population of 640 and Amery, the largest town, one of
2,126. The western border is the St. Croix River, which
also is the Wisconsin-Minnesota state line. Elevation
ranges from about 870 feet in the northwest corner to
about 1,300 feet in the east-central part.

General nature of the county

The paragraphs that follow provide general information
about the county. They describe climate; geology and
underlying material; physiography, relief, and drainage;
water supply; history and development; and transporta-
tion and industry.

Climate

The climate of Polk County is continental. Summers
are warm, and winters are often severely cold. The
amount of snow in winter is moderate. In spring and fall,
which are often short, many sharp weather changes
occur. Temperature and precipitation vary widely from
year to year. The county is influenced by the weather
‘systems that frequently move across the country from
west to east.

In winter the average temperature is 14.9 degrees F,
and the average daily minimum temperature is 5.2 de-
grees. The lowest temperature on record, which oc-
curred at Amery in February of 1936, is -46 degrees. In
summer the average temperature is 68.4 degrees, and
the average daily maximum temperature is 80.2 degrees.

The highest recorded temperature, which occurred in
July of 1936, is 108 degrees. _

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at Amery, for the period
1930 to 1959. The heaviest 1-day rainfall during the period
of record was 4.05 inches at Amery in 1953. Thunder-
storms occur on 23/to 55 days a year, or on an average of
38 days a year. Hail falls on 0 to 7 days a year, or on an
average of 2 days a year.

The average annual precipitation is about 28 inches,
65 percent of which generally falls during the period May
through September, which includes the five main months
of the growing season. Precipitation is normally adequate
for most farm crops, but some soil moisture deficiency is
likely in July and August. A severe drought affecting all
crops is rare.

The annual snowfall has ranged from 79 inches in
1950 to 18 inches in 193l. The average date of the first
snowfall is November 14. Snow falls by October 24 in 1
year in 10 and by December 5 in 9 years in 10.

Table 2 shows probable dates of the first freeze in fall
and the last freeze in spring. The average date of the
last freeze in the spring is May 15, and that of the first in
the fall is September 19. The growing season, or the
number of days between the last freeze in the spring
and the first in the fall, averages 127 days. It can vary
somewhat throughout the county, depending on near-
ness to water and landscape position. In most valleys
and depressional areas, it is slightly shorter than it is on
hilltops or side slopes because of cold air drainage.

Records of the wind, sunshine, and relative humidity
are not available, but the following data, from Minneapo-
lis, Minnesota, approximate the conditions in Polk
County.

The prevailing winds are from the northwest during the
period November through April and from the southeast
during the rest of the year. The wind is strongest in April,
when it averages 13 miles per hour, and is weakest in
July and August, when it averages about 9 miles per
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hour. The highest windspeeds generally occur when the
wind is from the northwest, west, or southwest.

The average percentage of possible sunshine is be-
tween 60 and 70 in the period June through September,
is near 40 in November and December, and is between
50 and 60 for the rest of the year.

Relative humidity is more than 50 percent about 80
percent of the time and is more than 80 percent about
30 percent of the time.

Geology and underlying material

The land surface of Polk County is strongly affected by
thick glacial deposits. Sandstone or limestone bedrock is
at or near the surface in only a few places. Some low
ridges of Keweenawan trap, a rock formation which was
originally hot molten lava, are in the north-central part of
the county. The erosive action of the St. Croix River has
exposed extensive areas of this formation at St. Croix
Falls. A large quarry has been established in this forma-
tion just south of St. Croix Falls, near Dresser. Most of
the crushed rock is used for roads, riprap, and concrete
aggregate.

During the last major glacial advance, the Wisconsin
stage, ice covered all of Polk County. In general, the ice
lowered the preglacial relief because it eroded the tops
of the bedrock hills more severely than the valley bot-
toms.

Two different substages of glaciation are evident in
Polk County. The most extensive, the Cary substage,
covers most of the county. The Cary-age drift, also
known as Young Red Drift of Minnesota, entered the
area from the northeast. It was picked up in the Lake
Superior region as the ice sheet moved from the Patri-
cian center into Wisconsin and Minnesota. The reddish
color probably is derived from the Upper Keweenawan
sandstones and shales and the Huronian iron formation.

Mankato-age drift, also known as Young Gray Drift, is
in the northwestern part of the county. It entered the
county from the northwest. Originating in the Kewatin
center, it passed over limestone deposits in southern
Canada. Most of this till is calcareous.

Physiography, relief, and drainage

Polk County has a diverse landscape ranging from
broad, nearly level glacial outwash and lacustrine plains
to rough, broken glacial moraines and areas of pitted
outwash. It generally has a young drainage pattern and
many closed depressions and pothole lakes. The lakes
range widely in size and depth. Among the larger are
Balsam Lake, Deer Lake,  Cedar Lake, and Lake Wapa-
gasset. Lakes and streams total more than 23,000 acres,
or slightly less than 4 percent of the county.

The moraines are rough and broken, having abrupt
hills and short, steep ridges near depressions, many of
which have no outlets. Between the moraines, the land-
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scape is more nearly level, especially in the central part
of the county. Large outwash plains, formed from materi-
al carried and deposited by glacial melt water, are mostly
nearly level or undulating but in some areas are also
pitted with depressions. Lakes, ponds, and bogs are
common in the depressions in the moraines and areas of
pitted outwash. Some of the outwash deposits provide
an important source of sand and gravel, most of which is
used as road-building and construction material.

The northwest corner of the county is part of the large
area of sand known as the “Pine Barrens,” which ex-
tends into Polk, Burnett, Douglas, and Bayfield Counties.
This area is a sandy outwash plain that has been some-
what reworked by wind.

The southeast corner of the county is an area of fong,
gentle slopes and broad drainageways. In this area, the
soils are dominantly moderately well drained and some-
what poorly drained and the elevation averages about
1,200 feet.

Throughout the eastern part of the county are scat-
tered small areas of nearly level and gently sloping gla-
cial lacustrine plains. Most of the soils on these plains
are silty or loamy. They formed in sediments that were
deposited in old glacial lakes.

Water supply

The many lakes and streams in the area furnish an
abundant supply of surface water. Ground water is readi-
ly available in quantities adequate to meet the needs for
domestic, agricultural, municipal, and industrial uses.

Well water is available at various depths, depending
on the general topography, the distance above perma-
nent stream levels, and the character of the underlying
aquifer. A good aquifer has many pores and fissures that
are filled with ground water. Sinking wells into these
water-filled layers helps to obtain an abundant and con-
stant supply. The level of ground water can rise and fall
from season to season and year to year, depending on
the amount of rainfall.

Most ground water in Polk County is obtained from
sand and gravel aquifers or sandstone aquifers. The
sand and gravel aquifers occur as surficial sand and
gravel deposits or as isolated buried deposits (77).

The surficial sand and gravel deposits are mainly on
extensive outwash plains. They are highly permeable
and yield large quantities of water to wells. Most high-
capacity wells are 40 to 170 feet deep. The specific
capacity of these wells generally ranges from 10 to 70
gallons per minute per foot of drawdown. The amount of
water drawn from these sand and gravel deposits is
insignificant compared to the amount that could be
drawn.

The buried sand and gravel deposits are beneath or
within most of the ground moraines and end moraines in
the county. The size and continuity of most buried
aquifers is unknown. The yields from these deposits are
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small to moderate. Yields of 5 to 15 gallons per minute,
adequate for domestic purposes, are obtained from wells
in lenses of sand and gravel. These lenses are common-
ly less than 5 feet thick and are at a depth ranging from
20 to 365 feet.

Sandstone aquifers, important in the southeastern part
of the county, provide reliable water supplies. The yields
are large or very large. They are as much as 1,500
gallons per minute and average 400 to 500 gallons per
minute.

The parts of western and north-central Polk County
where glacial drift is shallow over traprock have poor
potential for supplying adequate well water. The general-
ly impermeable traprock probably is not an aquifer. Small
quantities of water, barely sufficient for domestic pur-
poses, can be obtained from cracks and cleavages in
this formation.

Ground water in Polk County is generally of very good
quality and is suitable for most purposes. Local differ-
ences in quality are the result of the composition, solubil-
ity, and surface of the soil and rock through which the
water moves and the length of time that the water is in
contact with these materials. The main chemical con-
stituents in the water are calcium, magnesium, and bicar-
bonate ions that are derived primarily from dolomite and
glacial drift containing fragments of dolomite. Minor
water-use problems are caused by hardness and by high
concentrations of iron.

History and development

The Chippewa Indians occupied the area now known
as Polk County until 1837, when through a treaty they
ceded it and the rest of the upper St. Croix valley to the
United States.

The earliest explorer to visit the region was Daniel
Du Luth. In 1680, Du Luth came through the Great
Lakes to the western end of Lake Superior and then
crossed overland to the headwaters of the St. Croix
River. He descended the St. Croix River to the Mississip-
pi River. Father Louis Hennepin probably visited what is
now Polk County sometime in 1680 or 1681. Later, many
of the French explorers, missionaries, and fur traders
who used the Brule-St. Croix waterway for access to the
upper Mississippi Valley visited the county.

Permanent settlement did not begin untii sometime
after the War of 1812, when the United States assumed
formal control of the Northwest Territory. The first settle-
ment was made at St. Croix Falls in 1837. Lumbering
was the chief activity. Virgin pine, most of which was
removed during these early years, made up the bulk of
the timber in the area, which was then mostly forested.

The county was surveyed in 1845 and established in
1853. It was named in honor of James K. Polk, the
eleventh President of the United States. Several
changes were made in the original boundaries, and the
present boundaries were not established until 1866.

The first railroad, the Northern Wisconsin, was built in
June of 1874. It extended across the southeast corner of
the county, through Black Brook, for 12 miles. Farming,
which is the chief enterprise in the county, began after
the forests were cleared. The county was settled some-
what earlier than the counties directly to the east, prob-
ably because the river and nearby railroads were availa-
ble for transportation. The first agricultural community
was formed in 1860. The chief exports were wood,
lumber, wheat, furs, and mineral water. All of the small
grain was marketed to local lumbermen.

By 1880, there were 1,414 farms. The number in-
creased steadily until 1935. Since then, it has been de-
creasing, while the average size has been increasing
dramatically. In 1945, the average farm was 127 acres,
and in 1974, it was 184 acres.

Farm ownership has also increased significantly. In
1940, about 72 percent of the farms was fully or partly
owned and 28 percent rented. In 1969, about 97 percent
of the farms was fully or partly owned and 3 percent
rented.

Transportation and industry

A railroad runs through several of the towns and vil-
lages in the county (9). U.S. Highway 8 is an important
east-west road in the area, and State Highway 35 is a
scenic western Wisconsin road.

The harvesting of timber for saw logs or pulp is still
common (fig. 1). The value of forest products sold, how-
ever, has decreased in recent years. The traprock quarry
at Dresser, a ground limestone quarry, and sand and
gravel pits provide most of the mineral production in the
county.

Some small industrial plants have been established in
Polk County. They manufacture plastic products, cloth-
ing, computer parts, furniture, and other products.

The outdoor recreation industry is rapidly becoming
significant in the economy of the county, as is indicated
by a strong retail trade. Fishing, canoeing, golfing, and
camping are the main recreational activities in summer,
and skiing and snowmobiling are popular in winter.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-



tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared. those profiles
with others in counties nearby and in places more dis-
tant. Thus, through correlation, they classified and
named the soils according to nationwide, uniform proce-
dures.

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

The areas shown on a soil map are called soil map
units. Some map units are made up of one kind of soil,
others are made up of two or more kinds of soil, and a
few have little or no soil material at all. Map units are
discussed in the sections “General soil map for broad
land-use planning” and ‘““Soil maps for detailed plan-
ning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for
engineering tests. The soils are field tested, and interpre-
tations of their behavior are modified as necessary
during the course of the survey. New interpretations are
added to meet local needs, mainly through field observa-
tions of different kinds of soil in different uses under
different levels of management. Also, data are assem-
bled from other sources, such as test resuits, records,
field experience, and information available from state
and local specialists. For example, data on crop yields
under defined practices are assembled from farm rec-
ords and from field or plot experiments on the same
kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it is
readily available to different groups of users, among
them farmers, managers of woodland, engineers, plan-
ners, developers and builders, homebuyers, and those
seeking recreation.

General soil map for broad land-use
planning

The general soil map at the back of this publication
shows, in color, map units that have a distinct pattern of
soils and of relief and drainage. Each map unit is a
dnique natural landscape. Typically, a map unit consists
of one or more major soils and some minor soils. It is
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named for the major soils. The soils making up one unit
can occur in other units but in a different pattern.

The general soil map provides a broad perspective of
the soils and landscapes in the survey area. It provides a
basis for comparing the potential of large areas for gen-
eral kinds of land use. Areas that are, for the most part,
suited to certain kinds of farming or to other land uses
can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
kinds of soil in any one map unit differ from place to
place in slope, depth, stoniness, drainage, or other char-
acteristics that affect their management.

1. Cushing-Rifle

Undulating to very hilly, well drained and moderately well
drained loamy soils and nearly level, very poorly drained
organic soils; on till plains

This map unit is on glacial moraines that have short,
uneven slopes, short drainageways, and depressions
and pothole lakes. It makes up about 6 percent of the
county. It is about 44 percent Cushing soils, 25 percent
Rifle soils, and 31 percent soils of minor extent. The
undulating to very hilly Cushing soils are on uplands, and
Rifle soils are in adjacent lowland areas and depres-
sions.

Cushing soils are well drained and moderately well
drained. Permeability is moderately slow, and available
water capacity is high. Typically, the surface layer is very
dark grayish brown loam about 9 inches thick. The sub-
surface layer is brown loam about 7 inches thick. The
next 4 inches is a mixture of brown and dark brown
loam. The subsoil is dark brown sandy clay loam about
22 inches thick. It has some mottles in the lower part.
The underlying material to a depth of about 60 inches is
dark brown loam.

Rifle soils are very poorly drained organic soils. Per-
meability is moderately rapid, and available water capac-:
ity is very high. The organic layers to a. depth of about
60 inches are black and dark reddish brown muck and
dark brown mucky peat.

The minor soils in this map unit are the somewhat
excessively drained Chetek soils, the somewhat poorly
drained Alstad soils, the poorly drained and very poorly
drained Bluffton soils, and the very poorly drained See-
lyeville and Cathro soils. Alstad soils are intermingled
with the Cushing soils in plane to slightly concave areas.
Bluffton soils are in shallow depressions or slightly con-
cave areas between Cushing and Rifle soils. Cathro and
Seelyeville soils are intermingled with Rifle soils in de-
pressions.
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Cushing soils are used mainly for cultivated crops.
Some of the hilly and very hilly areas are woodland or
pasture. Rifle soils are used mainly for woodland and
wildlife habitat. A few areas are pastured.

Erosion is the main limitation in the cultivated areas of
Cushing soils. If adequately protected against erosion,
these soils have good potential for cultivated crops.
They have good potential for woodland. The Rifle soils
have poor potential for cultivated crops because of ex-
cessive wetness and a frost hazard. They have fair po-
tential for woodland. Both soils have poor potential for
residential development because limitations are severe
for septic tank absorption fields.

2. Magnor-Freeon

Nearly level and gently sloping, somewhat poorly drained
and moderately well drained silty soils on till plains

This map unit is on broad ground moraines that have
long, even slopes. It makes up about 6 percent of the
county. It is about 33 percent Magnor soils, 25 percent
Freeon soils, and 42 percent soils of minor extent.

Magnor soils are somewhat poorly drained. Permeabil-
ity is moderately slow, and available water capacity is
moderate. Typically, the surface layer is very dark gray-
ish brown silt loam about 9 inches thick. The subsurface
layer is light brownish gray, mottled silt loam about 2
inches thick. The next 7 inches is multicolored silt loam.
The subsoil is about 14 inches thick. It is brown, mottled
loam in the upper part and reddish brown, mottled sandy
loam in the lower part. The underlying material to a
depth of about 60 inches is reddish brown, mottled
sandy loam.

Freeon soils are moderately well drained. Permeability
is moderate or moderately slow, and available water
capacity is moderate. Typically, the surface layer is dark
grayish brown silt loam about 8 inches thick. The subsur-
face layer is brown silt loam about 4 inches thick. The
next 10 inches is a mixture of the subsoil and the sub-
surface layer. The subsoil is about 12 inches thick. It is
brown, mottled silt loam in the upper part and reddish
brown, mottled sandy loam in the lower part. The under-
lying material to a depth of about 60 inches is reddish
brown sandy loam.

The minor soils in this map unit are the well drained
Amery and Santiago soils, the poorly drained Auburndale
soils, and the very poorly drained Adolph soils. The more
sloping Amery and Santiago soils are on higher uplands.
The nearly level Auburndale and Adolph soils are in
depressional areas and in drainageways.

Most areas are used for cultivated crops. Wetness and
erosion are the main limitations. If adequately drained
and protected against excessive erosion, the major soils
have good potential for cultivated crops. The potential
for woodland is good. The potential for residential devel-
opment is poor because limitations are severe for septic
tank absorption fields.

3. Amery-Santiago-Magnor

Nearly level to very hilly, well drained and somewhat
poorly drained loamy and silty soils on till plains

This map unit is on glacial moraines that have short,
uneven slopes, short drainageways, and depressions
and pothole lakes (fig. 2). It makes up about 37 percent
of the county. It is about 45 percent Amery soils, 15
percent Santiago soils, 5 percent Magnor soils, and 35
percent soils of minor extent. Amery and Santiago soils
are in similar positions on the landscape. Magnor soils
are lower on the landscape or in the less sloping areas.

Amery soils are well drained. Permeability is moderate
or moderately slow, and available water capacity is mod-
erate. Typically, the surface layer is very dark grayish
brown sandy loam about 3 inches thick. The subsurface
layer is brown, dark brown, and dark yellowish brown
sandy loam about 16 inches thick. The next 16 inches is
a mixture of the subsoil and the subsurface layer. It is
multicolored sandy loam. The subsoil is reddish brown
and yellowish red loamy sand about 9 inches thick. The
underlying material to a depth of about 60 inches is
reddish brown and yellowish red loamy sand.

Santiago soils are well drained. Permeability is- moder-
ate or moderately slow, and available water capacity is
moderate. Typically, the surface layer is very dark brown
silt loam about 3 inches thick. The subsurface layer is
brown silt loam about 9 inches thick. The next 6 inches
is a mixture of the subsoil and the subsurface layer. The
subsoil is about 20 inches thick. It is yellowish brown silt
loam in the upper part and brown loam and sandy loam
in the lower part. The underlying material to a depth of
about 60 inches is reddish brown sandy loam.

Magnor soils are somewhat poorly drained. Permeabil-
ity is moderately slow, and available water capacity is
moderate. Typically, the surface layer is very dark gray-
ish brown silt loam about 9 inches thick. The subsurface
layer is light brownish gray, mottled silt loam about 2
inches thick. The next 7 inches is multicolored silt loam.
The subsoil is about 14 inches thick. It is brown, mottied
loam in the upper part and reddish brown, mottled sandy
loam in the lower part. The underlying material to a
depth of about 60 inches is reddish brown, mottled
sandy loam.

The minor soils in this map unit are the somewhat
excessively drained Cromwell soils, the moderately well
drained Freeon soils, the somewhat poorly drained Mora
soils, and the very poorly drained Adolph, Rifle, -and
Seelyeville soils. Cromwell soils are on outwash plains
and stream terraces. Freeon and Mora soils are in plane
or slightly concave areas at the base of slopes. The
nearly level Adolph, Rifle, and Seelyeville soils are in
depressional areas.

Much of the acreage is used for cultivated crops or
pasture. A large acreage, primarily in the northern part of
the county, is woodiand. Erosion is the main limitation in



cultivated areas. Excessive wetness and impoundment
of water are additional problems on Magnor soils.

If adequately protected against erosion, the major soils
have good potential for cultivated crops. They also have
good potential for woodland. The potential for residential
development is only fair because limitations for septic
tank absorption fields are moderate or severe.

4. Omega-Newson-Nymore

Nearly level to hilly, somewhat excessively drained,
poorly drained, and very poorly drained sandy soils on
outwash plains

This map unit is on broad outwash plains that have
short, uneven slopes. On these outwash plains, locally
known as the “Pine Barrens,” fine sand glacial outwash
has been reworked by wind and the topography is dune-
like. '

This map unit makes up about 6 percent of the county.
It is about 50 percent Omega soils, 7 percent Newson
soils, 6 percent Nymore soils, and 37 percent soils of
minor extent. The nearly level and undulating Nymore
soils are intermingled with the more sloping Omega soils.
The nearly level Newson soils are in broad depressional
areas and in drainageways.

- Omega soils are somewhat excessively drained. Per-
meability is rapid, and available water capacity is low.
Typically, the surface layer is very dark brown fine sand
about 2 inches thick. The subsoil is reddish brown fine
sand about 19 inches thick. The underlying material to a
depth of about 60 inches is yellowish red fine sand.

Newson soils are poorly drained and very poorly
drained. Permeability is rapid, and available water capac-
ity is low. Typically, the surface layer is very dark gray
loamy fine sand about 8 inches thick. The subsoil is
grayish brown, mottled loamy fine sand about 16 inches
thick. The underlying material to a depth of about 60
inches is light brown, light yelIownsh brown, and reddish
brown fine sand. It is mottled in the upper part.

Nymore soils are somewhat excessively drained. Per-
meability is rapid, and available water capacity is low.
Typically, the surface layer is dark brown fine sand about
8 inches thick. The subsoil is dark brown and brown fine
sand about 30 inches thick. The underlying material to a
depth of about 60 inches is strong brown, mottied fine
sand.

The minor. soils in this map unit are the moderately
well drained Croswell soils; the somewhat poorly drained
Lino soils; the moderately well drained and somewhat
poorly drained Fluvaquents and poorly drained and very
poorly drained Fluvaquents, wet; and the very poorly
drained Markey soils. Croswell and Lino soils are
throughout the map unit. Markey soils are in depressions
adjacent to Newson soils. Fluvaquents and Fluvaquents,
wet, are on flood plains.

Most areas are woodland. Droughtiness and soil blow-
ing are the main limitations if cultivated crops are grown.
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Excessive wetness is an additional problem on Newson
soils. Unless irrigated, the major soils are too droughty
for cultivated crops. They have potential as irrigated
cropland. The potential for woodland is fair or poor. The
Omega and Nymore soils have good potential for resi-
dential development, but the effluent from septic tank
absorption fields can pollute ground water. The Newson
soils have poor potential for residential development.

5. Antigo-Rosholt

Nearly level to sloping, well drained silty and loamy soils
on outwash plains

This map unit is on broad outwash plains and in.some
more sloping areas along drainageways and in depres-
sions (fig. 3). It makes up about 12 percent of the
county. It is about 70 percent Antigo soils, 20 percent
Rosholt soils, and 10 percent soils of minor extent.

Antigo soils are moderately permeable in the upper
part and very rapidly permeable in the underlying materi-
al. Available water capacity is moderate. Typically, the
surface layer is very dark grayish brown silt loam about
10 inches thick. The subsurface layer is brown silt loam
about 4 inches thick. The next 6 inches is a mixture of
the subsoil and the subsurface layer. The subsoil is
about 14 inches thick. It is dark yellowish brown silt l[oam
in the upper part and dark brown loam in the lower part.
The underlying material to a depth of about 60 inches is
dark brown and reddish brown, stratified coarse sand
and sand and gravel.

Rosholt soils are moderately permeable in the upper
part and very rapidly permeable in the underlying materi-
al. Available water capacity is moderate. Typically, the
surface layer is dark grayish brown loam about 7 inches
thick. The subsurface layer is brown loam about 7 inches
thick. The next 12 inches is a mixture of the subsoil and
the subsurface layer. The subsoil is about 11 inches
thick. It is dark brown sandy loam in the upper part and
dark brown loamy coarse sand in the lower part. The
underlying material to a depth of about 60 inches is
brown, dark brown, and strong brown, stratified coarse
sand and fine gravel.

The minor soils in this map unit are the moderately
well drained Brill soils and the somewhat poorly drained
Poskin soils in concave or depressional areas.

Most areas are used for cultivated crops. Maintaining
tilth and controlling erosion in the sloping areas are the
main concerns in managing the major soils for cultivated
crops. These soils have good potential for cultlvated
crops, woodland, and residential development.

6. Burkhardt-Dakota

Nearly level to sloping, somewhat excessively drained
and well drained loamy soils on outwash plains

This map unit is on broad outwash plains and stream
terraces (fig. 4). It makes up about 2 percent of the
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county. It is about 60 percent Burkhardt soils, 20 percent
Dakota soils, and 20 percent soils of minor extent.

Burkhardt soils are somewhat excessively drained.
Permeability is moderately rapid.in the upper part and
rapid in the lower part. Available water capacity is low.
Typically, the surface layer is very dark brown sandy
loam about 11 inches thick. The subsoil is about 13
inches thick. It is dark brown sandy loam in the upper
part and brown loamy coarse sand in the lower part. The
underlying material to ‘a depth of about 60 inches is
yellowish brown, stratified coarse sand and gravel.

Dakota soils are well drained. Permeability is moderate
in the upper part and very rapid in the underlying materi-
al. Available water capacity is moderate. Typically, the
surface layer is very dark brown and very dark grayish
brown loam about 16 inches thick. The subsoil is about
22 inches thick. It is dark brown and dark yellowish
brown loam in the upper part and dark brown and strong
brown loamy sand and sand in the lower part. The un-
derlying material to a depth of about 60 inches is light
yellowish brown, stratified sand and coarse sand and
gravel.

The minor soils in this map unit are the somewhat
excessively drained Hubbard soils and the somewhat
poorly drained Dakota Variant. Hubbard soils are inter-
mingled with Burkhardt soils. The Dakota Variant is in
broad, slightly concave areas on outwash plains and in
drainageways.

Most areas are used for cultivated crops. Maintaining
tilth and fertility and controlling erosion in sloping areas
are the main concerns in managing the major soils for
cultivated crops. Droughtiness is an additional limitation
on Burkhardt soils. The potential for cultivated crops is
good. The major soils are not naturally forested and
generally are not managéd as woodland. The potential
for residential development is good, but the effluent from
septic tank absorption fields can pollute ground water.

7.. Rosholt-Cromwell-Menahga

Nearly level to very hilly, well drained and somewhat
excessively drained loamy and sandy soils on pitted
outwash plains

This map unit is on pitted glacial outwash plains that
have short, uneven slopes, many closed drainageways,
and common depressions and pothole lakes (fig. 5). It
makes up about 28 percent of the county. It is about 20
percent Rosholt soils, 20 percent Cromwell soils, 18 per-
cent Menahga soils, and 42 percent soils of minor
extent.

Rosholt soils are well drained. Permeability is moder-
ate in the upper part and very rapid in the underlying
material. Available water capacity is moderate. Typically,
the surface layer is dark grayish brown loam about 7
inches thick. The subsurface layer is brown loam about 7
inches thick. The next 12 inches is a mixture of the
subsoil and the subsurface layer. The subsoil is about 11

inches thick. It is dark brown sandy loam in the upper
part and dark brown loamy coarse sand in the lower
part. The underlying material to a depth of about 60
inches is brown, dark brown, and strong brown, stratified
coarse sand and fine gravel.

Cromwell soils are somewhat excessively drained. Per-
meability is moderate in the upper part and rapid in the
lower part. Available water capacity is low. Typically, the
surface layer is black sandy loam about 1 inch thick. The
subsurface layer is dark brown sandy loam about 2
inches thick. The subsoil is about 27 inches thick. It is
dark brown sandy loam in the upper part and dark brown
cobbly loamy sand and sand in the lower part. The
underlying material to a depth of about 60 inches is
brown and dark brown sand.

Menahga soils are somewhat excessively drained. Per-
meability is rapid, and available water capacity is low.
Typically, the surface layer is black loamy sand about 1
inch thick. The subsurface layer is dark grayish brown
loamy sand about 2 inches thick. The subsoil is dark
yellowish brown loamy sand or brown sand about 22
inches thick. The underlying material to a depth of about
60 inches is brown sand.

The minor soils in this map unit are the excessively
drained Emmert soils, the somewhat excessively drained
Chetek soils, the well drained Antigo soils, the somewhat
poorly drained Cromwell Variant and Poskin soils, the
poorly drained and very poorly drained Warman Variant,
and the very poorly drained Cathro, Markey, Rifle, and
Seelyeville soils. Emmert soils are on small kames and
eskers. Chetek and Antigo soils are throughout the map
unit. The Cromwell and Warman Variants are in depres-
sional areas. Cathro, Markey, Seelyeville, and Rifle soils
are in depressions and drainageways.

Much of the acreage is used for cultivated crops.
Many areas, especially the more sloping areas, are pas-
ture or woodland. Erosion and droughtiness are the main
limitations in managing the major soils for cultivated
crops. Soil blowing is an additional hazard on Menahga
soils. The potential is poor for cultivated crops and fair or
good for woodland. The potential for residential develop-
ment is good, but the effluent from septic tank absorp-
tion fields can poliute ground water.

8. Alban-Campla-Comstock

Nearly level to moderately steep, well drained and some-
what poorly drained loamy and silty soils on glacial lake
plains

This map unit is in broad old glacial lakebeds and in
some steeper areas along drainageways and in depres-
sions. It makes up about 3 percent of the county. It is
about 35 percent Alban soils, 15 percent Campia soils,
12 percent Comstock soils, and 38 percent soils of minor
extent.

Alban soils are well drained. Permeability is moderate,
and available water capacity is high. Typically, the sur-



face layer is very dark grayish brown fine sandy loam
about 8 inches thick. The subsurface layer is brown
sandy loam about 12 inches thick. The next 24 inches is
a mixture of the subsoil and the subsurface layer. The
subsoil is dark brown fine sandy loam about 3 inches
thick. The underlying material to a depth of about 60
inches is brown fine sandy loam and strong brown fine
sand and sand.

Campia soils are well drained. Permeability is moder-
ate, and available water capacity is very high. Typically,
the surface layer is very dark grayish brown silt loam
about 8 inches thick. The subsurface layer is brown silt
loam about 3 inches thick. The next 13 inches is a
mixture of the subsoil and the subsurface layer. The
subsoil is dark brown silt loam about 15 inches thick.
The underlying material to a depth of about 80 inches is
dark yellowish brown, mottled silt.

Comstock soils are somewhat poorly drained. Perme-
ability is moderate, and available water capacity is very
high. Typically, the surface layer is very dark grayish
brown silt loam about 8 inches thick. The subsurface
layer is brown and grayish brown, mottled silt loam about
7 inches thick. The next 6 inches is a mixture of the
subsoil and the subsurface layer. The subsoil is domi-
nantly dark yellowish brown and yellowish brown, mot-
tled silt loam about 23 inches thick. It has thin strata of
fine and very fine sand in the lower part. The underlying
material to a depth of about 60 inches is yellowish
brown, stratified silt, silt loam, and very fine sand.

The minor soils in this map unit are the moderately
well drained Crystal Lake soils, the somewhat poorly
drained Plover soils, and the poorly drained Barronett
soils and Barronett Variant. The nearly level and gently
sloping Crystal Lake and Plover soils are intermingled
with Campia and Alban soils. The nearly level Barronett
soils and Barronett Variant are in depressional areas.

Most areas are used for cultivated crops. Maintaining
tilth and fertility is the main concern in managing the
major soils for cultivated crops. Erosion is a hazard in
the more sloping areas, and excessive wetness is a
problem on the Comstock soils. The potential is good for
cultivated crops and woodland. The potential for residen-
tial development is only fair because in some areas the
slope and the excessive wetness are moderate or
severe limitations for septic tank absorption fields.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
descriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and de-
veloping soil resources; and in enhancing, protecting,
and preserving the environment. More information for
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each map unit, or soil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol
that identifies the soil on the detailed soil maps. Each
soil description.includes general facts about the soil and
a brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or
soils for which the unit is named. Most of the delinea-
tions shown on the detailed soil map are phases of soil
series.

Soils that have profiles that are aimost alike make up
a soil series. Except for allowable differences in texture
of the surface layer or of the underlying substratum, all
the soils of a series have major horizons that are similar
in composition, thickness, and arrangement in the profile.
A soil series commonly is named for a town or geo-
graphic feature near the place where a soil of that series
was first observed and mapped. The Amery series, for
example, was named for the town of Amery in Polk
County.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, wetness, or other characteristics that
affect their use. On the basis of such differences, a soil
series is divided into phases. The name of a soil phase
commonly indicates a feature that affects use or man-
agement. For example, Amery sandy loam, 1 to 6 per-
cent slopes, is one of several phases within the Amery
series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes
and undifferentiated groups.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
includes some of each of the two or more dominant
soils, and the pattern and proportion are somewhat simi-
lar in all areas. Rosholt-Cromwell complex, 2 to 6 per-
cent slopes, is an example.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because there is little value in separating
them. The pattern and proportion of the soils are not
uniform. An area shown on the map has at least one of
the dominant (named) soils or may have all of them.
Saprists and Aquents is an undifferentiated group in this
survey area.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map
unit. Some of these soils have properties that differ sub-
stantially from those of the dominant soil or soils and
thus could significantly affect use and management of
the map unit. These soils are described in the descrip-
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tion of each map unit. Some of the more unusual or
strongly contrasting soils that are included are identified
by a special symbol on the soil map.

Most mapped areas include places that have little or
no soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineat-
ed on the soil map and given descriptive names. Pits,
gravel, is an example. Some of these areas are t0o
small to be delineated and are identified by a special
symbol on the soil map.

The acreage and proportionate extent of each map
unit are given in table 3, and additional information on
properties, limitations, capabilities, and potentials for
many soil uses is given for each kind of soil in other
tables in this survey. (See “Summary of tables.”) Many
of the terms used in describing soils are defined in the
Glossary.

In the descriptions on the following pages, statements
are made about the suitability and potential of soils for
various uses and about means of overcoming limitations
for those uses. Some of the methods are controlled by
local or State ordinances, which should be referred to
before construction.

Ad—Adolph silt loam. This nearly level, very poorly
drained soil is in drainageways and depressions on gla-
cial moraines. It is subject to flooding. Individual areas
are irregular in shape and are generally 2 to 20 acres in
size. Scattered stones are on the surface in most areas.

Typically, the surface layer is black and very dark gray
silt loam about 10 inches thick. The subsoil is about 21
inches thick. The upper part is dark gray and gray, mot-
tled silt loam; the lower .part is pinkish gray, mottled
sandy loam. The underlying material to a depth of about
60 inches is brown, mottled sandy loam. In places the
surface layer is loam. In some areas the upper part of
the underlying material is loamy sand or gravelly loamy
sand.

Included with this soil in mapping are small areas of
very poorly drained Cathro soils in shallow depressions.
Also included are small areas of Freeon and Magnor
soils. The moderately well drained Freeon soils are in
the higher convex areas on the landscape. The some-
what poorly drained Magnor soils are in slightly higher
positions. Included areas make up 5 to 10 percent of the
unit.

Permeability is moderately slow, and available water
capacity is high. Surface runoff is very slow, and ponding
is likely after heavy rains because the soil receives runoff
ifrom adjacent slopes. Organic-matter content is very
high, and tilth is good. Unless the soil is drained, the
upper foot is saturated during wet periods. The roots of
some plants are restricted by the high water table.

Most areas are pasture or woodland. The potential is
fair for pasture and poor for cultivated crops, woodland,
and most engineering uses.

Because of the high water table, this soil is poorly
suited to growing row crops and small grain. Providing
artificial drainage is difficult because in many areas an
adequate outlet is not readily available. In areas where
an adequate outlet is available, providing surface drain-
age and diverting the runoff from adjacent slopes im-
prove the suitability for cultivated crops. This excessively
wet soil warms up slowly in spring. The number of frost-
free days during the growing season is less on this soil
than on the adjacent upland soils because of cold air
drainage.

This soil is suited to growing grasses and clover for
hay and pasture. If good surface drainage is provided,
grasses and red clover can be grown. In undrained areas
suitable grasses are restricted to such species as reed
canarygrass. Overgrazing or grazing when the soil is too
wet causes surface compaction and poor tilth. Proper
stocking rates and restricted use during wet periods
keep the pasture and the soil in good condition.

This soil is poorly suited to woodland. Trees grow
slowly and have poor form. In areas where natural re-
generation is unreliable, they generally should be planted
on prepared ridges because the soil is wet. Selection of
large, vigorous nursery stock helps to prevent high mor-
tality of planted seedlings. Harvest is frequently limited to
periods when the ground is frozen. Clear-cut or group-
selection harvest methods reduce the danger of windth-
row to the remaining trees. Control of competing vegeta-
tion by suitable herbicides or mechanical removal per-
mits natural regeneration.

This soil is generally unsuited to septic tank absorption
fields because of the high water table and the ponding. It
is poorly suited as a site for dwellings and local roads
and streets. Artificial drainage is needed on building
sites. Diverting the runoff from adjacent slopes reduces
wetness and ponding. Filling with suitable base material
is needed if local roads and streets are built on this soil.

Capability subclass Illw; woodland suitability subclass
Sw.

AfA—Alban fine sandy loam, 0 to 2 percent slopes.
This nearly level, well drained soil is on broad glacial
lake plains. Individual areas are irregular in shape and
generally are 5 to 40 acres in size.

Typically, the surface layer is very dark grayish brown
fine sandy loam about 8 inches thick. The subsurface
layer is brown sandy loam about 12 inches thick. The
next 24 inches is a mixture of the subsoil and the sub-
surface layer. The subsoil is dark brown fine sandy loam
about 3 inches thick. The underlying material to a depth
of about 60 inches is brown fine sandy loam and strong
brown fine sand and sand. In places the surface layer is
loamy fine sand, very fine sandy loam, or loam. _

Included with this soil in mapping are small areas of
the poorly drained Barronett soils in drainageways and
shallow depressions and small areas of the somewhat
poorly drained Plover soils on concave slopes. Also in-
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cluded are small areas where this soil has a slope of
more than 2 percent. Included areas make up 2 to 10
percent of the unit.

Permeability is moderate, and available water capacity
is high. Surface runoff is slow. Organic-matter content is
moderate. '

Almost all of the acreage is farmed. Only a few areas
are pasture or woodland. The potential is good for culti-
vated crops, pasture, woodland, and most engineering
uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. Row crops can be
grown year after year without excessive erosion. Return-
ing crop residue to the soil or regularly adding other
organic material helps to maintain good tilth, improves
fertility, and increases the rate of water infiltration.

This soil is suited to growing many of the grasses and
legumes used for pasture. Overgrazing or grazing when
the soil is too wet, however, causes surface compaction
and poor tilth. Proper stocking rates, pasture rotation,
and restricted use during wet periods keep the pasture
and the soil in good condition.

This soil is suited to trees that are used for wood
products. The only soil related forest management prob-
lem is competition from brushy vegetation following har-
vest. This competition can interfere with natural regen-
eration. It can be reduced by suitable herbicides or by
mechanical removal of the brush.

This soil is suitable as a site for septic tank absorption
fields and dwellings. It lacks the strength needed to
support vehicular traffic. Providing suitable base and sub-
base material helps to prevent the road damage result-
ing from low strength and frost action.

Capability class |; woodland suitability subclass 2o.

AfB—Alban fine sandy loam, 2 to 6 percent slopes.
This undulating, well drained soil is on broad glacial lake
plains. Individual areas are irregular in shape and gener-
ally are 5 to 20 acres in size.

Typically, the surface layer is very dark grayish brown
fine sandy loam about 8 inches thick. The subsurface
layer is brown sandy loam about 10 inches thick. The
next 20 inches is a mixture of the subsoil and the sub-
surface layer. The subsoil is dark brown fine sandy loam
about 5 inches thick. The underlying material to a depth
of 60 inches is brown and strong brown fine sandy loam,
fine sand, and sand. In places the surface layer is loamy
fine sand, very fine sandy loam, or loam. In a few areas
it is thicker and darker.

Included with this soil in mapping are small areas of
the poorly drained Barronett soils in drainageways and
shallow depressions and small areas of the somewhat
poorly drained Plover soils on concave slopes. Also in-
cluded are a few areas where slopes are short and more
than 6 percent. Included areas make up 2 to 10 percent
of the unit;

SOIL SURVEY

Permeability is moderate, and available water capacity
is high. Surface runoff is slow. Organic-matter content is
moderate.

Most areas are farmed. A few are pasture or wood-
land. The potential is good for cultivated crops, pasture,
woodland, and most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, measures that prevent excessive erosion are
needed. In most areas slopes are too short and irregular
for stripcropping, terracing, or farming on the contour.
Proper crop rotations, however, can prevent excessive
soil loss. In most areas row crops can be grown year
after year without excessive soil loss if tillage is kept to a
minimum. Returning crop residue to the soil or regularly
adding other organic material helps to maintain good
tilth, improves fertility, and increases the rate of water
infiltration.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

The soil is suited to trees that are used for wood
products. The only soil related forest management prob-
lem is competition from brushy vegetation following har-
vest. This competition can interfere with natural regen-
eration. It can be reduced by suitable herbicides or by
mechanical removal of the brush.

This soil is suitable as a site for septic tank absorption
fields and dwellings. It lacks the strength needed to
support vehicular traffic. Providing suitable base and sub-
base material helps to prevent the road damage result-
ing from low strength and frost action.

Capability subclass lle; woodland suitability subclass
20.

AfC2—Alban fine sandy loam, 6 to 12 percent
slopes, eroded. This rolling, well drained soil is on
broad glacial lake plains. Individual areas are irregular in
shape and generally are 5 to 15 acres in size.

Typically, the surface layer is dark grayish brown fine
sandy loam about 8 inches thick. The next 20 inches is a
mixture of the subsoil and the subsurface layer. The
subsoil is dark brown fine sandy loam about 8 inches
thick. The underlying material to a depth of about 60
inches is brown and strong brown fine sandy loam, fine
sand, and sand. In some areas the soil is uneroded and
has a brown sandy loam subsurface layer about 10
inches thick. In places the surface layer is loamy fine
sand, very fine sandy loam, or loam.

Included with this soil in mapping are small areas of
the poorly drained Barronett soils in drainageways and
shallow depressions and small areas of the Plover soils
on concave slopes. Also included are a few areas where
slopes are short and more than 12 percent, some areas
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where slopes are less than 6 percent, and a few small
scattered areas of the droughty Menahga soils. Included
areas make up 5 to 15 percent of the unit.

Permeability is moderate, and available water capacity
is high. Surface runoff is moderate in cultivated areas
and slow in other areas. Organic-matter content is low.
Erosion has lowered the organic-matter content, the fer-
tility level, and the capacity of the soil to retain water and
resulted in poorer tilth in the surface layer.

Most areas are used for cultivated crops. A few are
pasture or woodland. The potential is good for cultivated
crops, pasture, and woodland and fair for most engineer-
ing. uses..

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, the hazard of further erosion is moderate. In
most areas slopes are too short and irregular for strip-
cropping, terracing, or farming on the contour. Proper
crop rotations, however, can prevent excessive soil loss.
Minimum tillage, winter cover crops, and spring plowing
help to reduce soil loss in row cropped areas. Returning
crop residue to the soil or regularly adding other organic
material improves tilth and fertility and increases the rate
of water infiltration.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brushy vegetation following harvest.
This competition can interfere with natural regeneration.
It can be reduced by suitable herbicides or by mechani-
cal removal of the brush.

This soil is moderately suited as a site for septic tank
absorption fields and dwellings. It lacks the strength
needed to support vehicular traffic. Providing suitable
base and subbase material helps to prevent the road
-damage resulting from low strength and frost action.
Because of the slope, land shaping is needed if this soil
-is used as a building site. The less sloping included
areas are better building sites.

Capability subclass llle; woodland suitability subclass
20.

AfD—Alban fine sandy loam, 12 to 20 percent
slopes. This hilly, well drained soil is on dissected glacial
lake plains and terraces. Individual areas are irregularly
shaped or long and narrow and generally are 3 to 15
acres in size.

Typically, the surface layer is very dark grayish brown
fine sandy loam about 2 inches thick. The subsurface
layer is brown sandy loam about 10 inches thick. The
next 18 inches is a mixture of the subsoil and the sub-
surface layer. The subsoil is dark brown fine sandy loam
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about 10 inches thick. The underlying material to a depth
of about 60 inches is brown and strong brown fine sandy
loam, fine sand, and sand. In places the surface layer is
loamy fine sand, very fine sandy loam, loam, or silt loam.
In cultivated areas, which commonly are moderately
eroded, plowing has mixed most or all of the subsurface
layer with the surface layer. In places, generally adjacent
to areas of Campia soils, the subsoil contains more silt
and less sand.

Included with this soil in mapping are small depres-
sional areas of poorly drained Barronett soils and some-
what poorly drained Plover soils. Also included are scat-
tered small areas of the droughty Menahga soils and a
few areas where slopes are short and more than 20
percent. Included areas make up 5 to 15 percent of the
unit.

Permeability is moderate, and available water capacity
is high. Surface runoff is rapid in cultivated areas. Organ-
ic-matter content is moderate.

Most areas are pasture or woodland. A few are used
for cultivated crops. The potential is good for pasture
and woodland, fair for cultivated crops, and poor for
most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, the hazard of erosion is severe. In most
areas slopes are too short and irregular for stripcropping,
terracing, or farming on the contour. Proper crop rota-
tions, however, help to prevent excessive soil loss. Mini-
mum tillage, winter cover crops, and spring plowing help
to reduce soil losses in row cropped areas. Returning
crop residue to the soil or regularly adding other organic
material helps to maintain good tilth, improves fertility,
and increases the rate of water infiltration.

The use of this soil as pasture is effective in control-
ling erosion. The soil is suited to growing many of the
pasture grasses and legumes. Overgrazing or grazing
when the soil is too wet, however, results in surface
compaction, erosion, and poor tilth. Proper stocking
rates, pasture rotation, and restricted use during wet
periods keep the pasture and the soil in good condition.

This soil is suited to trees used for wood products.
The soil related forest management problems are the
slope and the encroachment of brush following harvest.
Planting trees on the contour and carefully locating skid
roads during harvest minimize erosion and improve
equipment trafficability. Seedling survival on the steeper
slopes facing south or west can be improved by care in
planting and by selection of vigorous planting stock. Suit-
able herbicides effectively control the brush competing
with natural regeneration following harvest. The brush
can be removed mechanically if it is a problem. Skidding
can expose sufficient mineral soil to allow adequate re-
generation.

Because of the slope, dwellings and septic tank ab-
sorption fields generally cannot be constructed on this
soil without extensive land shaping. They can be con-
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structed in some of the less steep included areas. If
roads are built, extensive cutting and filling generally is
needed because of the slope. Providing suitable base
material helps to prevent the road damage resulting from
low strength and frost action.

Capability subclass 1Ve; woodland suitability subclass
ar.

Ag—Alstad loam, 0 to 3 percent slopes. This nearly
level and undulating, somewhat poorly drained soil
occurs as plane or slightly concave areas on glacial
moraines. It is subject to rare flooding. Individual areas
are irregular in shape and generally are 4 to 20 acres in
size.

Typically, the surface layer is very dark grayish brown
loam about 11 inches thick. The subsurface layer is
brown, mottled loam about 5 inches thick. The next 22
inches is a mixture of the subsoil and the subsurface
layer. The subsoil is about 13 inches thick. It is dark
brown, mottled clay loam in the upper part and dark
brown, mottled loam in the lower part. The underlying
material to a depth of about 60 inches is brown, mottled
loam. In places the surface layer is sandy loam or silt
loam. In some areas the underlying material has bands
of sand or gravelly sand.

“Included with this soil in mapping are small areas of
the well drained and moderately well drained Cushing
soils on convex slopes and small areas of the poorly
drained and very poorly drained Bluffton soils in shallow
depressions. Also included are small areas where the
slope is more than 3 percent. Included areas make up 2
to 12 percent of the unit.

Permeability is moderately slow, and available water
capacity is high. Runoff is slow. In some areas that
receive runoff from adjacent slopes, ponding is likely to
occur for brief periods after a heavy rainfall. Organic-
matter content is moderate, and tilth is good. Water
saturates the upper 1 foot to 3 feet during wet periods
unless the soil is drained.

Most areas are farmed. Some are wooded or pas-
tured. The potential is good for cultivated crops, wood-
land, and pasture and poor for most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. An artificial drainage
system of surface ditches and, in some areas, diversions
and land smoothing is needed for dependable crop pro-
duction. Returning crop residue to the soil or regularly
adding other organic material helps to maintain good tilth
and improves fertility.

This soil is suited to growing many of the pasture
grasses and legumes. It should be drained if a taprooted
plant, such as alfalfa, is grown. Overgrazing or grazing
when the soil is too wet causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

SOIL SURVEY

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brushy vegetation following harvest.
This competition can interfere with natural regeneration.
it can be reduced by suitable herbicides or by mechani-
cal removal of the brush.

This soil is poorly suited as a site for septic tank
absorption fields because of the seasonal high water
table and the moderately slow permeability. It also is
poorly suited as a site for dwellings and local roads and
streets. Building a filtering mound of suitable material
improves septic tank absorption fields. Sites for dwell-
ings should be drained. Diversions are needed to protect
the site from ponding. Filling with suitable base material
is needed to protect roads and streets from the damage
resulting from low strength and frost action.

Capability subclass llw; woodland suitability subclass
20.

AlB—Amery sandy loam, 1 to 6 percent slopes.
This nearly level and undulating, well drained soil is on
plane or convex ridgetops on glacial moraines. Individual
areas are irregular in shape and generally are 5 to 40
acres in size. Scattered stones are on the surface in
many areas.

Typically, the surface layer is very dark grayish brown
sandy loam about 3 inches thick. The subsurface layer is
brown, dark brown, and dark yellowish brown sandy
loam about 15 inches thick. The next 16 inches is multi-
colored sandy loam. The subsoil is reddish brown and
yellowish red loamy sand about 9 inches thick. The un-
derlying material to a depth of about 60 inches is reddish
brown and yellowish red loamy sand. In cultivated areas
plowing has mixed the upper part of the subsurface layer
with the surface layer. In some areas the surface layer is
loam or loamy sand.

Included with this soil in mapping are small areas of
Cromwell, Freeon, Magnor, Mora, and Rosholt soils. The
moderately well drained Freeon soils and the somewhat
poorly drained Magnor and Mora soils are in small con-
cave areas or in shallow depressions. Cromwell and Ro-
sholt soils are underlain by sand and gravel. They are
intermingled with Amery soils. Also included are a few
areas where slopes are short and more than 6 percent.
Included areas make up 5 to 15 percent of the unit.

Permeability is moderate or moderately slow, and
available water capacity is moderate. Runoff is slow in
cultivated areas. Organic-matter content is moderate,
and the soil can be easily tilled throughout a fairly wide
range in moisture content. The penetration of roots is
somewhat restricted by compact glacial. till below a
depth of about 30 inches.

Many areas are farmed. Other areas remain wooded.
The potential is good for cultivated crops, pasture, and
woodland and fair for most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops



POLK COUNTY, WISCONSIN

are grown, the hazard of erosion is slight or moderate. In
most areas slopes are too short and irregular for strip-
cropping, terracing, or farming on the contour. Proper
crop rotations, minimum tillage, and winter cover crops in
combination with spring plowing help to prevent exces-
sive soil loss. Returning crop residue to the soil or regu-
larly adding other organic material helps to maintain
good tilth, improves fertility, and increases the rate of
water infiltration. As a result of the moderate available
water capacity, crop yields are limited during dry periods.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brushy vegetation following harvest.
This competition can interfere with natural regeneration.
It can be reduced by suitable herbicides or by mechani-
cal removal of the brush.

This soil is moderately suited to septic tank absorption
fields. In some areas it is too slowly permeable, but
increasing the size of the absorption field or building a
filtering mound of suitable material helps to overcome
this limitation. The soil lacks the strength needed to
support vehicular traffic. Providing suitable base and sub-
base material helps to prevent the damage to roads and
streets resulting from low strength and frost action.

Capability subclass lle; woodland suitability subclass
20.

AIC—Amery sandy loam, 6 to 12 percent slopes.
This rolling, well drained soil is on convex ridgetops or
side slopes on glacial moraines. Individual areas are
irregular in shape and generally are 5 to 50 acres in size.
Slopes are short and uneven, and shallow depressions
are common. Scattered stones are on the surface in
most areas.

Typically, the surface layer is very dark grayish brown
sandy loam about 3 inches thick. The subsurface layer is
brown, dark brown, and dark yellowish brown sandy
loam about 16 inches thick. The next 16 inches is multi-
colored sandy loam. The subsoil is reddish brown and
yellowish red loamy sand about 9 inches thick. The un-
derlying material to a depth of about 60 inches is reddish
brown and yellowish red loamy sand. In some areas the
surface layer is loam or loamy sand. In cultivated areas,
which commonly are moderately eroded, plowing has
mixed most of the subsurface layer with the surface
layer.

Included with this soil in mapping are small areas of
Cromwell, Magnor, Mora, and Rosholt soils. The some-
what poorly drained Magnor and Mora soils are in small
concave areas or in shallow depressions. Cromwell and
Rosholt soils are underlain by sand and gravel. They are
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intermingled with Amery soils. Also included are areas
where the slope is more than 12 percent and a few
small areas where it is less than 6 percent. Included
areas make up 5 to 15 percent of the unit.

Permeability is moderate or moderately slow, and
available water capacity is moderate. Runoff is moderate
in cultivated areas. Organic-matter content is moderate.
Root penetration is somewhat restricted by compact gla-
cial till below a depth of about 30 inches.

Many areas remain wooded. Some are farmed. The
potential is good for pasture and woodland and fair for
cultivated crops and most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, the hazard of erosion is moderate. In most
areas slopes are too short and irregular for stripcropping,
terracing, or farming on the contour. Proper crop rota-
tions, minimum tillage, and winter cover crops in combi-
nation with spring plowing help to prevent excessive soil
loss. Returning crop residue to the soil or regularly
adding other organic material helps to maintain good
tilth, improves fertility, and increases the rate of water
infiltration. As a result of the moderate available water
capacity, crop yields are limited during dry periods.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, results in surface compaction,
erosion, and poor tilth. Proper stocking rates, pasture
rotation, and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brushy vegetation following harvest.
This competition can interfere with natural regeneration.
It can be reduced by suitable herbicides or by mechani-
cal removal of the brush.

This soil is moderately suited to septic tank absorption
fields. In some areas it is too slowly permeable, but
increasing the size of the absorption field or building a
filtering mound of suitable material helps to overcome
this limitation.

The slope limits this soil as a site for dwellings, but
this limitation can be overcome by land shaping or avoid-
ed by constructing buildings in the less sloping included
areas. The soil lacks the strength needed to support
vehicular traffic. Providing suitable base and subbase
material helps to prevent the damage to roads and
streets resulting from low strength and frost action.

Capability subclass llle; woodland suitability subclass
20.

AlD—Amery sandy loam, 12 to 20 percent slopes.
This hilly, well drained soil is on convex ridgetops or side
slopes on glacial moraines. Individual areas are irregular
in shape and generally are 5 to 50 acres in size. Slopes
are short and uneven, and shallow depressions are
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common. In most areas scattered stones are on the
surface.

Typically, the surface layer is very dark grayish brown
sandy loam about 3 inches thick. The subsurface layer is
brown, dark brown, and dark yellowish brown sandy
loam about 16 inches thick. The next 16 inches is multi-
colored sandy loam. The subsoil is reddish brown and
yellowish red loamy sand about 9 inches thick. The un-
derlying material to a depth of about 60 inches is reddish
brown and yellowish red loamy sand. In some areas the
surface layer is loam or loamy sand. In cultivated areas,
which commonly are moderately eroded, plowing has
mixed most of the subsurface layer with the surface
layer.

Included with this soil in mapping are small areas of
Adolph, Cromwell, Magnor, Rosholt, and Seelyeville
soils. The somewhat poorly drained Magnor soils are in
concave areas and on the narrow margins of depres-
sions. The very poorly drained Adolph and Seelyeville
soils occupy small depressions. Cromwell and Rosholt
soils are underfain by sand and gravel. They are inter-
mingled with Amery soils. Also included are a few areas
where the slope is more than 20 percent and small
areas where it is less than 12 percent. Included areas
make up 10 to 15 percent of the unit.

Permeability is moderate or moderately slow, and
available water capacity is moderate. Runoff is rapid in
cultivated areas. Organic-matter content is moderate.
Root penetration is somewhat restricted by compact gla-
cial till below a depth of about 30 inches.

Most areas remain wooded. Some are farmed. The
potential is poor for cultivated crops, good for pasture
and woodland, and fair for most engineering uses.

This soil is poorly suited to growing corn and small
grain and well suited to grasses and legumes for forage.
If cultivated crops are grown, the hazard of erosion is
severe. In most areas slopes are too short and irregular
for stripcropping, terracing, or farming on the contour.
Proper crop rotations, minimum tillage, or winter cover
crops in combination with spring plowing help to prevent
excessive soil loss. Returning crop residue to the soil or
regularly adding other organic material helps to maintain
good tilth, improves fertility, and increases the rate of
water infiltration. Small wet depressions interfere with
cultivation. Draining these depressions is difficuit. As a
result of the moderate available water capacity, crop
yields are limited during dry periods.

The use of this soil as pasture is effective in control-
ling erosion. The soil is suited to many of the pasture
grasses and legumes. Overgrazing, however, results in
surface compaction, poor tilth, and excessive erosion.
Proper stocking rates and pasture rotation keep the pas-
ture and the soil in good condition.

This soil is suited to trees used for wood products.
The soil related forest management problems are the
slope and the encroachment of brush following harvest.
Planting trees on the contour and carefully locating skid
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roads during harvest minimize erosion and improve
equipment trafficability. Seedling survival on the steeper
slopes facing south or west can be improved by care in
planting and by selection of vigorous planting stock. Suit-
able herbicides effectively control the brush competing
with natural regeneration following harvest. The brush
can be removed mechanically if it is a problem. Skidding
can expose sufficient mineral soil to allow adequate re-
generation.

Because this soil is hilly and moderately or moderately
slowly permeable, it is poorly suited to septic tank ab-
sorption fields. Increasing the size of the absorption field
or building a filtering mound of suitable material helps to
overcome the excessively slow permeability. The less
sloping included areas are better sites for septic tank
absorption fields.

The slope limits this soil as a site for dwellings, but
this limitation can be overcome by land shaping or avoid-
ed by constructing buildings in the less sloping included
areas. Because of the slope, extensive cutting and filling
generally is needed if local roads and streets are built.
The soil lacks the strength needed to support vehicular
traffic, but this limitation can be overcome by strengthen-
ing or replacing the base material.

Capability subclass IVe; woodland suitability subclass
2r.

AlE—Amery sandy loam, 20 to 30 percent slopes.
This steep or very hilly, well drained soil is on convex
ridgetops or side slopes on glacial moraines. Individual
areas are irregular in shape and generally are 5 to 25
acres in size. Slopes are short and uneven, and shallow
depressions are common. In most areas scattered
stones are on the surface.

Typically, the surface layer is very dark grayish brown
sandy loam about 3 inches thick. The subsurface layer is
brown, dark brown, and dark yellowish brown sandy
loam about 12 inches thick. The next 14 inches is multi-
colored sandy loam. The subsoil is reddish brown and
yellowish red loamy sand about 7 inches thick. The un-
derlying material to a depth of about 60 inches is reddish
brown and yellowish red loamy sand. In some areas the
surface layer is loam or loamy sand. A few areas have
been cultivated and are eroded.

Included with this soil in mapping are small areas of
Adolph, Cromwell, Magnor, Rosholt, and Seelyeville
soils. The somewhat poorly drained Magnor soils are in
concave areas on the margins of depressions. The very
poorly drained Adolph and Seelyeville soils are in small
depressions. Cromwell and Rosholt soils are underlain
by sand and gravel. They are intermingled with Amery
soils. Also included are a few areas where the slope is
more than 30 percent and small areas where it is less
than 20 percent. Included areas make up 10 to 15 per-
cent of the unit.

Permeability is moderate or moderately slow, and
available water capacity is moderate. Organic-matter
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content also is moderate. Root penetration is somewhat
restricted by compact glacial till below a depth of about
30 inches.

Most areas are woodland. A few are pasture. The
potential is good for woodland, fair for pasture, and poor
for cultivated crops and most engineering uses.

The hazard of erosion is severe. As a result, this soil
generally is unsuitable for cultivated crops. Under such
intensive management as contour farming in combination
with minimum tillage, a limited number of row crops can
be included in the crop rotation without excessive soil
loss. Small wet depressions interfere with cultivation.
Draining these depressions is difficult.

The use of this soil as pasture or hayland is effective
in controlling erosion. The soil is poorly suited to growing
many of the pasture grasses and legumes. The slope
can hinder the machinery that is used when pasture is
renovated. Overgrazing results in surface compaction,
poor tilth, and excessive erosion. Proper stocking rates
and pasture rotation keep the pasture and the soil in
good condition.

This soil is suited to trees used for wood products.
The soil related problems of forest management are the
slope and the encroachment of brush following harvest.
Planting trees on the contour and carefully locating skid
roads during harvest minimize erosion and improve
equipment trafficability. Care in planting and selection of
vigorous planting stock improve seedling survival on the
steeper slopes facing south or west. Suitable herbicides
effectively control the brush competing with natural re-
generation following harvest. The brush can be removed
mechanically if it is a problem. Skidding can expose
sufficient mineral soil to allow adequate regeneration.

- Because this soil is steep or very hilly and moderately
or moderately slowly permeable, it is poorly suited to
septic tank absorption fields. Increasing the size of the
absorption field or building a filtering mound of suitable
material helps to overcome the excessively slow perme-
ability. The less steep included areas are better sites for
septic tank absorption fields.

The slope limits this soil as a site for dwellings, but
this limitation can be overcome by land shaping or avoid-
ed by constructing buildings in the less steep included
areas. Because of the slope, extensive cutting and filling
generally is needed if local roads and streets are built.
The soil lacks the strength needed to support vehicular
traffic, but this limitation can be overcome by strengthen-
ing or replacing the base material.

Capability subclass Vle; woodland suitability subclass
2r.

AnB—Amery silt loam, 1 to 6 percent slopes. This
nearly level and undulating, well drained soil is on plane
or convex ridgetops on glacial moraines. Individual areas
are irregular in shape and generally are 5 to 40 acres in
size. In many areas scattered stones are on the surface.
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Typically, the surface layer is very dark grayish brown
silt loam about 3 inches thick. The subsurface layer is
brown and dark brown silt loam about 10 inches thick.
The next 15 inches is a mixture of the subsoil and the
subsurface layer. The subsoil is reddish brown and yel-
lowish red sandy loam about 10 inches thick. The under-
lying material to a depth of about 60 inches is reddish
brown and yellowish red sandy loam. In some areas the
upper part of the subsoil is silt loam or loam. In cultivat-
ed areas plowing has mixed the upper part of the sub-
surface layer with the surface layer. In some areas the
surface layer is loam.

Included with this soil in mapping are small areas of
Freeon and Magnor soils. The moderately well drained
Freeon soils occupy small concave slopes. The some-
what poorly drained Magnor soils occupy small concave
slopes and shallow depressions. Also included are small
areas of a soil that is underlain by sand and gravel and a
few areas where slopes are short and more than 6
percent. Included areas make up 5 to 10 percent of the
unit.

Permeability is moderate or moderately slow, and
available water capacity is moderate. Runoff is slow in
cultivated areas. Organic-matter content is moderate.
Tilth is good, but the soil tends to crust or puddle after
heavy rains. Root penetration is somewhat restricted by
compact glacial till below a depth of about 30 inches.

Some areas are farmed, and others remain wooded.
The potential is good for cultivated crops, pasture, and
woodland and fair for most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, the hazard of erosion is slight or moderate. In
most areas slopes are too short and irregular for strip-
cropping, terracing, or farming on the contour. Proper
crop rotations, minimum tillage, and winter cover crops in
combination with spring plowing help to prevent exces-
sive soil loss. Returning crop residue to the soil or regu-
larly adding other organic material helps to maintain
good tilth, improves fertility, and increases the rate of
water infiltration. As a result of the moderate available
water capacity, crop yields are limited during dry periods.

This soil is well suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction,
excessive runoff, and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, and re-
stricted use during wet periods keep the pasture and the
soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush.

This soil is moderately suited to septic tank absorption
fields. In some areas it is too slowly permeable, but
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increasing the size of the absorption field or building a
filtering mound of suitable material helps to overcome
this limitation. The soil lacks the strength needed to
support vehicular traffic. Providing suitable base and sub-
base material helps to prevent the damage to roads and
streets resulting from low strength and frost action.

Capability subclass lle; woodland suitability subclass
20.

AnC—Amery silt loam, 6 to 12 percent slopes. This
rolling, well drained soil is on convex ridgetops or side
slopes on glacial moraines. Individual areas are irregular
in shape and generally are 5 to 25 acres in size. Slopes
are short and uneven, and shallow depressions are
common. In most areas scatiered stones are on the
surface.

Typically, the surface layer is very dark grayish brown
silt loam about 3 inches thick. The subsurface layer is
brown and dark brown silt loam about 10 inches thick.
The next 15 inches is a mixture of the subsoil and the
subsurface layer. The subsoil is reddish brown and yel-
lowish red sandy loam about 10 inches thick. It has
projections of brown sandy loam from the subsurface
layer. The underlying material to a depth of about 60
inches is reddish brown and yellowish red sandy loam. In
some areas the upper part of the subsoil is silt loam or
loam. In places the surface layer is loam. In cultivated
areas, which commonly are moderately eroded, plowing
has mixed most or all of the subsurface layer with the
surface layer.

Included with this soil in mapping are small areas of
Freeon and Magnor soils. The moderately well drained
Freeon soils are in concave areas where the silty mantle
is somewhat thicker. The somewhat poorly drained
Magnor soils are in concave areas and shallow depres-
sions. Also included are small areas of a soil that is
underlain by sand and gravel, areas where the slope is
more than 12 percent, and a few small areas where it is
less than 6 percent. Included areas make up 5 to 15
percent of the unit.

Permeability is moderate or moderately slow, and
available water capacity is moderate. Runoff is moderate
in cultivated areas. Organic-matter content is moderate.
Root penetration is somewhat restricted by compact gla-
cial till below a depth of about 30 inches. Tilth is good,
but the soil tends to crust or puddle after heavy rains.

Many areas remain wooded. Some are farmed. The
potential is good for pasture and woodland and fair for
cultivated crops and most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, the hazard of erosion is moderate. In most
areas slopes are too short and irregular for stripcropping,
terracing, or farming on the contour. Proper crop rota-
tions, minimum tillage, and winter cover crops in combi-
nation with spring plowing help to prevent excessive soil
loss. Returning crop residue to the soil or regularly
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adding other organic material helps to maintain good
tilth, improves fertility, and increases the rate of water
infiltration. As a result of the moderate available water
capacity, crop yields are limited during dry periods.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction,
excessive runoff, and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, and re-
stricted use during wet periods keep the pasture and the
soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem- is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush. :

This soil is moderately suited to septic tank absorption
fields. In some areas it is too slowly permeable, but
increasing the size of the absorption field or building a
filtering mound of suitable material helps to overcome
this limitation.

The slope limits this soil as a site for dwellings, but
this limitation can be overcome by land shaping or avoid-
ed by constructing buildings in the less sloping included
areas. The soil lacks the strength needed to support
vehicular traffic. Providing suitable base and subbase
material helps to prevent the damage to roads and
streets resulting from low strength and frost action.

Capability subclass llle; woodland suitability subclass
20.

AoB—Amery complex, 1 to 6 percent slopes. This
map unit consists of nearly level and undulating, some-
what excessively drained, well drained, and moderately
well drained soils formed in mixed glacial drift on pitted
glacial moraines. Slopes are short and irregular, and
depressions and small wet areas are common. Individual
areas are irregular in shape and generally are 10 to 60
acres in size. They are 55 to 65 percent Amery soils and
15 to 25 percent Alban, Brill, Campia, Cromwell, Freeon,
and Rosholt soils. The soils are so intricately mixed or
are in such small areas that mapping them separately is
not practical.

Typically, the Amery soil has a surface layer of very
dark grayish brown sandy loam about 3 inches thick. The
subsurface layer is brown and dark brown sandy loam
about 15 inches thick. The next 16 inches is multicolored
sandy loam. The subsoil is reddish brown and yellowish
red loamy sand and sandy loam about 9 inches thick.
The underlying material to a depth of about 60 inches is
reddish brown and yellowish red loamy sand. In places
the surface layer is loam or silt loam. In some areas the
subsurface layer and part of the subsoil are loam or silt
loam.

The Alban, Campia, and Rosholt soils are well drained,
the Cromwell soils somewhat excessively drained, and



POLK COUNTY, WISCONSIN

the Brill and Freeon soils moderately well drained. The
Alban soils formed in loamy material over glacial lacus-
trine sediments, the Brill soils in silty material over glacial
outwash sediments, the Campia soils in silty material
over glacial lacustrine sediments, the Cromwell and Ro-
sholt soils in loamy material over glacial outwash sedi-
ments, and the Freeon soils in silty material over loamy
glacial till.

Included in this unit in mapping are small areas of the
somewhat poorly drained Magnor, Mora, and Poskin
soils on concave slopes and in shallow depressions and
small areas of the very poorly drained Adolph, Rifle, and
Seelyeville soils in deep depressions. Also included are a
few areas where the slope is more than 6 percent. In-
cluded areas make up 10 to 15 percent of the unit

Permeability is moderate or moderately slow in the
Amery soil and moderately slow to very rapid in the
Alban, Brill, Campia, Cromwell, -Freeon, and Rosholt
soils. Available water capacity is moderate in the Amery
soil and very high to low in the other soils. Root penetra-
tion is somewhat restricted by compact glacial till below
a depth of about 30 inches in the Amery and Freeon
soils. Cromwell soils are droughty.

Most areas are woodland. Some are used for cultivat-
ed crops or pasture. The potential is fair for cultivated
crops, good for pasture and woodland, and poor for
most engineering uses.

These soils are suited to growing corn and small grain
and to grasses and legumes for forage. If cultivated
crops are grown, the hazard of erosion is moderate.
Slopes are too short and irregular for stripcropping, ter-
racing, or farming on the contour. Proper crop rotations
help to prevent excessive erosion. Minimum tillage and
winter cover crops in combination with spring plowing
help to prevent excessive soil loss:in row cropped areas.
Because some of the soils are droughty, some crops
mature unevenly. Wet depressions interfere with cultiva-
tion. Draining these depressions generally is difficult. Re-
turning crop residue to the soil or regularly adding other
organic material helps to maintain good tilth and im-
proves fertility.

These soils are suited to growing many of the pasture
grasses and legumes. QOvergrazing or grazing when the
soil is too wet, however, results in surface compaction,
erosion, and poor tilth. Proper stocking rates, pasture
rotation, and restricted use during wet periods keep the
pasture and the soil in good condition.

These soils are suited to trees used for wood prod-
ucts. The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush. _

Because this map unit is complex, onsite investigation
is needed to select suitable areas large enough for
septic tank absoption fields and for building site develop-
ment. Most of the soils lack the strength needed to
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support vehicular traffic, but strengthening or replacing
the base material can overcome this limitation. Adding
suitable subbase material helps to prevent the road
damage caused by frost action.

Capability subclass lle; woodland suitability subclass
20.

AoC—Amery complex, 6 to 12 percent slopes. This
map unit consists of rolling, somewhat excessively
drained and weli drained soils formed in mixed glacial
drift on pitted glacial moraines. Slopes are short and
irregular, and depressions and small wet areas are
common. Individual areas are irregular in shape and gen-
erally are 10 to 60 acres in size. They are 45 to 55
percent Amery soils and 25 to 35 percent Alban,
Campia, Cromwell, Menahga, and Rosholt soils. These
soils are so intricately mixed or are in such small areas
that mapping them separately is not practical.

Typically, the Amery soil has a surface layer of very
dark grayish brown sandy loam about 3 inches thick. The
subsurface layer is brown and dark brown sandy loam
about 16 inches thick. The next 16 inches is multicolored
sandy loam. The subsoil is reddish brown and yellowish
red loamy sand and sandy loam about 9 inches thick.
The underlying material to a depth of about 60 inches is
reddish brown and yellowish red loamy sand. In places
the surface layer is loam or silt loam. In some areas the
subsurface layer and part of the subsoil are loam or silt
loam.

The Alban, Campia, and Rosholt soils are well drained
and the Cromwell and Menahga soils somewhat exces-
sively drained. The Alban soils formed in loamy material
over glacial lacustrine sediments, the Campia soils in
silty material over glacial lacustrine sediments, the Crom-
well and Rosholt soils in loamy material over glacial
outwash sediments, and the Menahga soils in sandy
glacial outwash.

Included in this unit in mapping are small areas of the
somewhat poorly drained Magnor, Mora, and Poskin
soils on concave slopes and in shallow depressions and
small areas of the very poorly drained Adolph, Rifle, and
Seelyeville soils in deep depressions. Also included are a
few areas where the slope is more than 12 percent and
small areas where it is less than 6 percent. Included
areas make up 10 to 15 percent of the unit.

Permeability is moderate or moderately slow in the
Amery soil and moderate to very rapid in the Alban,
Campia, Cromwell, Menahga, and Rosholt soils. Availa-
ble water capacity is moderate in the Amery soil and
very high to low in the other soils. Root penetration is
somewhat restricted by compact glacial till below a
depth of about 30 inches in the Amery soil. Cromwell
and Menahga soils are droughty.

Most areas are woodland. A few are farmed or pas-
tured. The potential is fair for cultivated crops, good for
pasture and woodland, and poor for most engineering
uses.
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These soils are suited to growing corn and small grain
and to grasses and legumes for forage. If cultivated
crops are grown, the hazard of erosion is moderate.
Slopes are too short and irregular for stripcropping, ter-
racing, or farming on the contour. Proper crop rotations
help to prevent excessive erosion. Minimum tillage and
winter cover crops in combination with spring plowing
help to prevent excessive soil loss in row cropped areas.
Because some of the soils are droughty, some crops
mature unevenly. Wet depressions interfere with cultiva-
tion. Draining these depressions generally is difficult. Re-
turning crop residue to the soil or regularly adding other
organic material helps to maintain good tilth and im-
proves fertility.

These soils are suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, results in surface compaction,
erosion, and poor tilth. Proper stocking rates, pasture
rotation, and restricted use during wet periods keep the
pasture and the soil in good condition.

These soils are suited to trees used for wood prod-
ucts. The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush.

Because this map unit is complex, onsite investigation
is needed to select suitable areas large enough for
septic tank absorption fields and for building site devel-
opment. If local roads and streets are built, extensive
cutting and filling generally is needed because slopes
are rolling and irregular. Most of the soils lack the
strength needed to support vehicular traffic, but strength-
ening or replacing the base material can overcome this
limitation. Adding suitable subbase material helps to pre-
vent the road damage caused by frost action.

Capability subclass llle; woodland suitability subclass
20.

AoD—Amery complex, 12 to 20 percent slopes.
This map unit consists of hilly, somewhat excessively
drained and well drained soils formed in mixed glacial
drift on pitted glacial moraines. Slopes are short and
irregular, and depressions and small wet areas are
common. Individual areas are irregular in shape and gen-
erally are 10 to 60 acres in size. They are 45 to 55
percent Amery soils and 25 to 35 percent Alban,
Campia, Cromwell, Menahga, and Rosholt soils. These
soils are so intricately mixed or are in such small areas
that mapping them separately is not practical.

Typically, the Amery soil has a surface layer of very
dark grayish brown sandy loam about 3 inches thick. The
subsurface layer is brown and dark brown sandy loam
about 16 inches thick. The next 16 inches is multicolored
sandy loam. The subsoil is reddish brown and yellowish
red loamy sand and sandy loam about 9 inches thick.
The underlying material to a depth of about 60 inches is
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reddish brown and yeilowish red loamy sand. In places
the surface layer is loam or silt loam. In some areas the
subsurface layer and part of the subsoil are loam or silt
loam. In cultivated areas, which commonly are eroded,
plowing has mixed most or all of the subsurface layer
with the surface layer.

The Alban, Campia, and Rosholt soils are well drained
and the Cromwell and Menahga soils somewhat exces-
sively drained. The Alban soils formed in loamy material
over glacial lacustrine sediments, the Campia soils in
silty material over glacial lacustrine sediments, the Crom-
well and Rosholt soils in loamy material over glacial
outwash sediments, and the Menahga soils in sandy
glacial outwash.

Included in this unit in mapping are small areas of the
somewhat poorly drained Magnor, Mora, and Poskin
soils on concave slopes and in shallow depressions and
small areas of the very poorly drained Adolph, Rifle, and
Seelyeville soils in deep depressions. Also included are a
few areas where the slope is more than 20 percent and
small areas where it is less than 12 percent. Included
areas make up 10 to 15 percent of the unit.

Permeability is moderate or moderately slow in the
Amery soil and moderate to very rapid in the Alban,
Campia, Cromwell, Menahga, and Rosholt soils. Availa-
ble water capacity is moderate in the Amery soil and
very high to low in the other soils. Root penetration is
somewhat restricted by compact glacial till below a
depth of about 30 inches in the Amery soil. Cromwell
and Menahga soils are droughty.

Most areas are woodland. A few are farmed or pas-
tured. The potential is good for woodland, fair for pas-
ture, and poor for cultivated crops and most engineering
uses.

These soils are poorly suited to growing corn and
small grain and to grasses and legumes for forage. If
cultivated crops are grown, the hazard of erosion is
severe. Slopes are too short and irregular for stripcrop-
ping, terracing, or farming on the contour. Proper crop
rotations help to prevent excessive erosion. Minimum
tillage and winter cover crops in combination with spring
plowing help to prevent excessive soil loss in row
cropped areas. Because some of the soils are droughty,
some crops mature unevenly. Wet depressions interfere
with cultivation. Draining these depressions generally is
difficult. Returning crop residue to the soil or regularly
adding other organic material helps to maintain good tilth
and improves fertility.

These soils are suited to growing many, of the pasture
grasses and legumes. Overgrazing, however, results in
surface compaction, erosion, and poor tilth. Proper
stocking rates and pasture rotation help to keep the
pasture and the soil in good condition.

These soils are suited to trees used for wood prod-
ucts. The soil related forest management problems are
the slope and the encroachment of brush following har-
vest. Planting trees on the contour and carefully locating
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skid roads during harvest minimize erosion and improve
equipment trafficability. Care in planting and selection of
vigorous planting stock improve seedling survival on the
steeper slopes facing south or west. Suitable herbicides
effectively control the brush competing with natural re-
generation following harvest. The brush can be removed
mechanically if it is a problem. Skidding can expose
sufficient mineral soil to allow adequate regeneration.

Because this map unit is complex, onsite investigation
is needed to select suitable areas large enough for
septic tank absorption fields and for building site devel-
opment. The slope limits these soils as sites for septic
tank absorption fields and for dwellings and-small com-
mercial buildings, but this limitation can be overcome by
land shaping or avoided by selecting the less steep in-
cluded areas.

If local roads and streets are built on these soils,
extensive cutting and filling generally is needed because
slopes are hilly and irregular. Most of the soils lack the
strength needed to support vehicular traffic, but strength-
ening or replacing the base material can overcome this
limitation. Adding suitable subbase material helps to pre-
vent the road damage caused by frost action.

Capability subclass IVe; woodland suitability subclass
2r.

AoE—Amery complex, 20 to 30 percent slopes.
This map unit consists of very hilly, somewhat excessive-
ly drained and well drained soils formed in mixed glacial
drift on pitted glacial moraines. Slopes are short and
irregular, and depressions and small wet areas are
common. Individual areas are irregular in shape and gen-
erally are 10 to 35 acres in size. They are 35 to 45
percent Amery soils and 35 to 45 percent Alban,
Campia, Cromwell, Menahga, and Rosholt soils. These
soils are so intricately mixed or are in such small areas
that mapping them separately is not practical. '

Typically, the Amery soil has a surface layer of very
dark grayish brown sandy loam about 3 inches thick. The
subsurface layer is brown and dark brown sandy loam
about 12 inches thick. The next 14 inches is multicolored
sandy loam. The subsoil is reddish brown and yellowish
red loamy sand and sandy loam about 7 inches thick.
The underlying material to a depth of about 60 inches is
reddish brown and yellowish red loamy sand. In places
the surface layer is loam or silt loam. In some areas the
subsurface layer and part of the subsoil are loam or silt
foam.

The Alban, Campia, and Rosholt soils are well drained
and the Cromwell and Menahga soils somewhat exces-
sively drained. The Alban soils formed in loamy material
over glacial lacustrine sediments, the Campia soils in
silty material over glacial lacustrine sediments, the Crom-
well and Rosholt soils in loamy material over glacial
outwash sediments, and the Menahga soils in sandy
glacial outwash.

19

Included in this unit in mapping are small areas of the
somewhat poorly drained Magnor, Mora, and Poskin
soils on concave slopes and in shallow depressions,
small areas of the very poorly drained Adolph, Rifle, and
Seelyeville soils in deep depressions, and a few areas of
the excessively drained Emmert soils on small eskers
and kames. Also included are a few areas where the
slope is more than 30 percent and small areas where it
is less than 20 percent. Included areas make up 10 to
15 percent of the unit.

Permeability is moderate or moderately slow in the
Amery soil and moderate to very rapid in the Alban,
Campia, Cromwell, Menahga, and Rosholt soils. Availa-
ble water capacity is moderate in the Amery soil and
very high to low in the other soils. Root penetration is
somewhat restricted by compact glacial till below a
depth of 30 inches in the Amery soil. Cromwell and
Menahga soils are droughty.

Most areas are woodland. The potential is good for
woodland, fair for pasture, and poor for cultivated crops
and most engineering uses.

These soils are generally unsuitable for cultivated
crops because of the very hilly slopes and a severe
hazard of erosion. They are suited to growing many of
the pasture grasses and legumes. The use of these soils
as pasture or hayland is effective in controlling erosion.
The very hilly slopes hinder farm machinery. Bluegrass
should be favored in areas that are too steep for ma-
chinery and cannot be renovated by chemicals. Over-
grazing results in surface compaction, poor tilth, and
erosion. Proper stocking rates and pasture rotation keep
the pasture and the soil in good condition.

These soils are suited to trees used for wood prod-
ucts. The soil related forest management problems are
the slope and the encroachment of brush following har-
vest. Planting trees on the contour and carefully locating
skid roads during harvest minimize erosion and improve
equipment trafficability. Care in planting and selection of
vigorous planting stock improve seedling survival on the
steeper slopes facing south or west. Suitable herbicides
effectively control the brush competing with natural re-
generation following harvest. The brush can be removed
mechanically if it is a problem. Skidding can expose
sufficient mineral soil to allow adequate regeneration.

Because this map unit is complex, onsite investigation
is needed to select suitable areas large enough for
septic tank absorption fields and building site develop-
ment. These soils are poorly suited as sites for septic
tank absorption fields and for dwellings and small com-
mercial buildings because they are very hilly. This limita-
tion can be overcome, however, by extensive land shap-
ing or avoided by selecting the less steep included
areas.

If local roads and streets are built on these soils,
extensive cutting and filling generally is needed because
slopes are very hilly and irregular. Most of the soils lack
the strength needed to support vehicular traffic, but
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strengthening or replacing the base material can over-
come this limitation. Adding suitable subbase material
helps to prevent the road damage caused by frost
action.

Capability subclass Vle; woodland suitability subclass
ar.

ArC—Amery-Rock outcrop complex, 2 to 12 per-
cent slopes. This map unit consists of an undulating
and rolling, well drained Amery soil and Rock outcrop on
glacial moraines. Individual areas are oval and generally
are 5 to 30 acres in size. They are 50 to 60 percent
Amery soil and 15 to 35 percent Rock outcrop (fig. 6).
The rock outcrops are gabbro and diabase and basic
igneous rocks locally known as traprock. The Amery soil
and Rock outcrop are so intricately mixed or are in such
small areas that mapping them separately is not practi-
cal.

Typically, the Amery soil has a surface layer of very
dark grayish brown sandy loam about 3 inches thick. The
subsurface layer is brown and dark brown sandy loam
about 16 inches thick. The next 16 inches is multicolored
sandy loam. The subsoil is reddish brown and yellowish
red loamy sand and sandy loam about 9 inches thick:
The underlying material to a depth of about 60 inches is
reddish brown and yellowish red loamy sand. In some
areas the surface layer is loam or silt loam. In places the
subsurface layer and part of the subsoil are loam or silt
loam.

Included with this unit in mapping are small areas of
Rosholt soils, which have very rapidly permeable under-
lying material; small areas of the moderately well drained
Freeon soils and somewhat poorly drained Magnor and
Mora soils on concave slopes or in shallow depressions;
and areas where bedrock is within 40 inches of the
surface. Also included are a few areas where slopes are
short and more than 12 percent. Included areas make up
5 to 15 percent of the unit.

The Amery soil is moderately or moderately slowly
permeable and has a moderate available water capacity.
Root penetration is somewhat restricted by compact gla-
cial till below a depth of about 30 inches in the Amery
soil. The Rock outcrop is very hard and generally imper-
meable.

Most areas are woodland or pasture. The potential is
good for woodland, fair for pasture, and poor for cultivat-
ed crops and most engineering uses.

This map unit is generally unsuited to growing corn
and small grain and to grasses and legumes for forage
because the Rock outcrop hinders farm machinery. It is
suited to a limited number of pasture grasses and le-
gumes. Yields are low because of the extensive areas of
Rock outcrop. Bluegrass should be favored in areas
where Rock outcrop prohibits the use of farm machinery
and renovation by chemicals is not feasible.

This map unit is poorly suited to trees used for wood
products. Trees grow well on the Amery soil, but the
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Rock outcrop hinders machinery. Planting by hand and
on the contour and carefully locating access roads help
to offset trafficability problems and control erosion.

The Amery soil is moderately well suited as a site for
septic tank absorption fields. In some areas it is too
slowly permeable, but increasing the size of the absorp-
tion field or building a filtering mound of suitable material
helps to overcome this limitation. Onsite investigation is
needed to identify the unsuitable areas of Rock outcrop
and the included areas where the soils are shallow to
rock or are too poorly drained. This unit is poorly suited
as a site for buildings and local roads and streets be-
cause of the Rock outcrop. It is a source of crushed rock
for construction and road building.

Capability subclass Vis; Amery soil in woodland suit-
ability subclass 20, Rock outcrop not assigned to a
woodland suitability subclass.

ArD—Amery-Rock outcrop complex, 12 to 45 per-
cent slopes. This map unit consists of a hilly to very
steep, well drained Amery soil and Rock outcrop on
bedrock ridges. Individual areas are oval and generally
are 3 to 30 acres in size. They are 30 to 40 percent
Amery soil and 35 to 60 percent Rock outcrop (fig. 7).
The rock outcrops are gabbro and diabase and basic
igneous rocks locally known as traprock. The Amery soil
is on the tops and concave sides of ridges, and the
Rock outcrop is on convex side slopes. The Amery soil
and Rock outcrop are so intricately mixed or are in such
small areas that mapping them separately is not practi-
cal.

Typically, the Amery soil has a surface layer of very
dark grayish brown sandy loam about 3 inches thick. The
subsurface layer is brown and dark brown sandy loam
about 12 inches thick. The next 14 inches is multicolored
sandy loam. The subsoil is reddish brown and yellowish
red loamy sand and sandy loam about 7 inches thick.
The underlying material to a depth of about 60 inches is
reddish brown and yellowish red loamy sand. In places
the surface layer is loam or silt [oam. In some areas the
subsurface layer and part of the subsoil are loam or silt
loam.

Included with this unit in mapping are small areas of
the somewhat excessively drained Chetek and Cromwell
soils, small areas of the somewhat poorly drained
Magnor and Mora soils in shallow depressions, and
areas where bedrock is within 40 inches of the surface.
Also included are a few areas where the slope is less
than 12 percent. Included areas make up 5 to 15 per-
cent of the unit.

The Amery soil is moderately or moderately slowly
permeable and has a moderate available water capacity.
Root penetration is somewhat restricted by compact gla-
cial till below a depth of about 30 inches in the Amery
soil. The Rock outcrop is very hard and generally imper-
meable.
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Most areas are wooded. This map unit is generally
unsuitable for cultivated crops, pasture, and most engi-
neering uses because of the Rock outcrop and the hilly
to very steep slopes. The Amery soil is suited to wood-
land. The Rock outcrop is a source of crushed rock for
construction and road building.

Capability subclass Vllls; Amery soil in woodland suit-
ability subclass 2r, Rock outcrop not assigned to a
woodland suitability subclass.

AtA—Antigo silt loam, 0 to 2 percent slopes. This
nearly level, well drained soil is on broad glacial outwash
plains and stream terraces. Individual areas are irregular
in shape and generally are 10 to 100 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 10 inches thick. The subsurface layer is
brown silt loam about 4 inches thick. The next 6 inches
is a mixture of the subsoil and the subsurface layer. The
subsoil is about 14 inches thick. It is dark yellowish
brown silt loam over dark brown loam. The underlying
material to a depth of about 60 inches is dark brown and
reddish brown, stratified sand and gravel. In places, the
silty mantle is thinner and depth to the underlying materi-
al is less than 34 inches. In some areas the underlying
material contains little or no gravel.

Included with this soil in mapping are a few small
areas of the moderately well drained Brill and somewhat
poorly drained Poskin soils on concave slopes or in
shallow depressions. Also included are small areas
where the slope is more than 2 percent and areas
where, as a result of loamy bands in the underlying
material, the downward movement of water is impeded
and available water capacity is higher. Included areas
make up 2 to 10 percent of the unit.

Permeability is moderate in the upper silty material and
very rapid in the underlying material. Available water
capacity is moderate. Organic-matter content also is
moderate, and tilth is good.

Most areas are farmed. Only a few areas are pasture
or woodland. The potential is good for cultivated crops,
pasture, woodland, and most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. Row crops can be
grown year after year without excessive erosion. Return-
ing crop residue to the soil or regularly adding other
organic material helps to maintain good tilth, improves
fertility, and increases the rate of water infiltration. As a
result of the moderate available water capacity, crop
yields are limited during dry periods.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

Although little of the acreage is woodland, this soil is
suited to trees used for wood products. The only soil
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related forest management problem is competition from
brush following harvest. This competition can interfere
with natural regeneration. It can be reduced by suitable
herbicides or by mechanical removal of the brush.

This soil is suited to septic tank absorption fields. The
effluent can pollute ground water, however, because the
underlying material is very rapidly permeable. The soil is
moderately well suited as a site for dwellings and local
roads and streets. Providing suitable base material
avoids the problems resulting from the shrinking and
swelling, low strength, and frost action in this soil.

Capability subclass Ils; woodland suitability subclass
20.

AtB—Antigo silt loam, 2 to 6 percent slopes. This
undulating, well drained soil is on broad glacial outwash
plains and stream terraces. Individual areas are irregular
in shape and generally are 5 to 50 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 10 inches thick. The subsurface layer is
brown silt loam about 4 inches thick. The next 6 inches
is a mixture of the subsoil and the subsurface layer. The
subsoil is about 14 inches thick. It is dark yellowish
brown silt loam over dark brown loam. The underlying
material to a depth of about 60 inches is dark brown and
reddish brown, stratified coarse sand and gravel. In
places, the silty mantle is thinner and depth to the un--
derlying material is less than 34 inches. In some areas
the underlying material contains little or no gravel. In
places plowing has mixed the subsurface layer with the
surface layer.

Included with this soil in mapping are a few small
areas of the moderately well drained Brill and somewhat
poorly drained Poskin soils on concave slopes or in
shallow depressions. Also included are a few areas
where slopes are short and more than 6 percent and
areas where, as a result of loamy bands in the underly-
ing material, the downward movement of water is imped-
ed and available water capacity is higher. Included areas
make up 2 to 15 percent of the unit.

Permeability is moderate in the upper silty material and
very rapid in the underlying material. Available water
capacity is moderate. Organic-matter content also is
moderate, and tilth is good.

Most areas are farmed. A few are pasture or wood-
land. The potential is good for cultivated crops, pasture,
woodland, and most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, measures that prevent excessive erosion are
needed. In most areas slopes are too short and irregular
for stripcropping, terracing, or farming on the contour. A
proper crop rotation helps to prevent excessive soil loss.
In most areas row crops can be grown year after year
without excessive soil loss if tillage is kept to a minimum.
Returning crop residue to the soil or regularly adding
other organic material helps to maintain good tilth, im-
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proves fertility, and increases the rate of water infiltra-
tion. As a result of the moderate available water capac-
ity, crop yields are limited during dry periods.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or mechanical removal of
the brush.

This soil is suited to septic tank absorption fields. The
effluent can pollute ground water, however, because the
underlying material is very rapidly permeable. The soil is
moderately well suited as a site for dwellings and local
roads and streets. Providing suitable base material
avoids the problems resulting from the shrinking and
swelling, low strength, and frost action in this soil.

Capability subclass lle; woodland suitability subclass
20.

AtC2—Antigo silt loam, 6 to 12 percent slopes, '

eroded. This rolling, well drained soil is on glacial
outwash plains and stream terraces. Individual areas are
irregular in shape and generally are 5 to 15 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The next 6 inches is a mixture
of the subsoil and the surface layer. The subsoil is about
14 inches thick. It is dark yellowish brown silt loam over
dark brown loam. The underlying material to a depth of
about 60 inches is dark brown and reddish brown, strati-
fied coarse sand and gravel. In uncultivated areas the
surface layer overlies a subsurface layer of brown silt
loam about 4 inches thick. In some areas the surface
layer is loam or very fine sandy loam. In some places,
the silty mantle is thinner and depth to the underlying
material is less than 28 inches. In other places the un-
derlying material contains little or no gravel.

Included with this soil in mapping are a few small
areas of the moderately well drained Brill and somewhat
poorly drained Poskin soils in shallow depressions, small
areas of the somewhat excessively drained Chetek soils
on convex slopes, a few areas where slopes are short
and more than 12 percent, and some areas where they
are less than 6 percent. Also included are some areas
where, as a result of loamy bands in the underlying
material, the downward movement of water is impeded
and available water capacity is higher. Included areas
make up 10 to 15 percent of the unit.

Permeability is moderate in the upper silty material and
very rapid in the underlying material. Available water
capacity is moderate. Surface runoff is medium in culti-
vated areas. Organic-matter content is low. Erosion has
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lowered the organic-matter content and the fertility level,
decreased the capacity of the soil to retain water, and
resulted in poorer tilth in the surface layer.

Most areas are farmed. A few are pasture or wood-
land. The potential is good for cultivated crops, pasture,
woodland, and most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, the hazard of further erosion is moderate. In
most areas slopes are too short and irregular for strip-
cropping, terracing, or farming on the contour. A proper
crop rotation helps to prevent excessive soil loss. Mini-
mum tillage, winter cover crops, and spring plowing help
to reduce soil losses in row cropped areas. Returning
crop residue to the soil or regularly adding other organic
material improves tilth and fertility and increases the rate
of water infiltration. As a result of the moderate available
water capacity, crop vields are limited during dry periods.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, results in surface compaction,
erosion, and poor tilth. Proper stocking rates, pasture
rotation, and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush.

This soil is moderately suited to septic tank absorption
fields. The effluent can pollute ground water, however,
because the underlying material is very rapidly perme-
able. The soil is moderately well suited as a site for
dwellings and local roads and streets. Providing suitable
base material avoids the problems resulting from the
shrinking and swelling, low strength, and frost action in
this soil. Because of the slope, land shaping is needed
on some building sites. The less sloping included areas
are better building sites.

Capability subclass llle; woodland suitability subclass
20.

AuA—Auburndale silt loam, 0 to 3 percent slopes.
This nearly level and gently sloping, poorly drained soil is
in concave areas and broad drainageways on glacial
moraines. It is subject to frequent flooding. Most areas
are long and narrow and are 5 to 20 acres in size.

Typically, the surface layer is black silt loam about 4
inches thick. The subsurface layer is light brownish gray,
mottled silt about 9 inches thick. The next 5 inches is
multicolored silt loam that has tongues of silt. The sub-
soil is grayish brown and light brownish gray, mottled silt
loam about 13 inches thick. The underlying material to a
depth of about 60 inches is light gray, mottied silt. In
places the underlying material is sandy loam or has
strata of loamy sand or sand.
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Included with this soil in mapping are small areas of
the somewhat poorly drained Magnor soils on convex
slopes or in slightly higher positions and a few areas of
the poorly drained and very poorly drained Adolph soils
in small depressions. Also included are small areas
where the slope is more than 3 percent. Included areas
make up 2 to 10 percent of the unit. _

Permeability is moderately slow, and available water
capacity is very high. Organic-matter content is moder-
ate, and tilth is good. This soil receives runoff from
adjacent slopes and is likely to be ponded for brief peri-
ods after heavy rains. It is saturated within a foot of the
surface during wet periods unless it is drained.

Most areas are farmed. The potential is good for culti-
vated crops and pasture, fair for woodland, and poor for
most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. An artificial drainage
system of surface ditches, land smoothing or subsurface
drainage, and diversions controls ponding and results in
more dependable crop production. Returning crop resi-
due to the soil or regularly adding other organic material
helps to maintain good tilth and improves fertility.

It adequately drained, this soil is suited to growing
many of the pasture grasses and legumes. In undrained
areas a high water table restricts the suitable pasture
plants to such species as bluegrass and reed canary-
grass. Overgrazing or grazing when the soil is too wet
causes surface compaction and poor tilth. Proper stock-
ing rates, pasture rotation, and restricted use during wet
periods keep the pasture and the soil in good condition.

This soil is suited to trees used for wood products.
Because the soil is wet, trees generally should be plant-
ed on prepared ridges if natural regeneration is unreli-
able. Selection of large, vigorous nursery stock helps to
avoid a high mortality rate. Harvest is frequently limited
to periods when the ground is frozen. Clear-cut or group-
selection harvest methods reduce the danger of windth-
row to the remaining trees. Suitable herbicides or me-
chanical removal controls competing vegetation and thus
permits natural regeneration.

Because of the seasonal high water table and the
flooding, this soil is generally unsuited to septic tank
absorption fields. Artificial drainage and protection from
ponding are needed if the soil is used as a site for
dwellings, small commercial buildings, or local roads and
streets. This soil lacks the strength needed to support
vehicular traffic, but strengthening or replacing the base
material can overcome this limitation. Adding suitable
subbase material helps to prevent the road damage
caused by frost action.

Capability subclass lllw; woodland suitability subclass
3w.

Ba—Barronett silt loam. This nearly level, poorly
drained soil is on broad glacial lake plains and terraces.
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It is subject to occasional flooding. Individual areas are
irregular in shape and generally are 5 to 50 acres in size.

Typically, the surface layer is black silt loam about 9
inches thick. The subsurface layer is light gray, mottled
silt loam about 7 inches thick. The subsoil is light gray,
mottled silt loam about 18 inches thick. The underlying
material to a depth of about 60 inches is light brownish
gray, mottled, stratified silt and very fine sand. In places
the surface layer and part of the subsoil are fine sandy
loam or very fine sandy loam.

Included with this soil in mapping are a few small
areas of the somewhat poorly drained Comstock soils on
convex slopes or in slightly higher positions, a few smalil
areas where the surface layer is muck, and a few areas
of the very poorly drained Cathro soils in shallow depres-
sions and narrow drainageways. Also included are a few
areas where the slope is more than 2 percent. Included
areas make up 2 to 7 percent of the unit.

Permeability is moderately slow, and available water
capacity is very high. Organic-matter content is high, and
tilth is good. In some areas this soil receives runoff from
adjacent slopes and is likely to be ponded for brief peri-
ods after heavy rains. It is saturated within a foot of the
surface during wet periods unless it is drained.

Most areas are farmed. The potential is good for culti-
vated crops and pasture and poor for woodland and
most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. An artificial drainage
system of surface ditches, land smoothing or subsurface
drainage, and diversions controls ponding and results in
more dependable crop production. Returning crop resi-
due to the soil or regularly adding other organic material
helps to maintain good tilth and improves fertility.

If adequately drained, this soil is suited to growing
many of the pasture grasses and legumes. In undrained
areas a seasonal high water table restricts the suitable
pasture plants to such species as bluegrass and reed
canarygrass. Overgrazing or grazing when the soil is too
wet causes surface compaction and poor tilth. Proper
stocking rates, pasture rotation, and restricted use during
wet periods keep the pasture and the soil in good condi-
tion.

This soil is poorly suited to woodland. Trees grow
slowly and have poor form. Because the soil is wet, they
generally should be planted on prepared ridges if natural
regeneration is unreliable. Selection of large, vigorous
nursery stock helps to avoid a high mortality rate. Har-
vest is frequently limited to periods when the ground is
frozen. Clear-cut or group-selection harvest methods
reduce the danger of windthrow to the remaining trees.
Suitable herbicides or mechanical removal controls com-
peting vegetation and thus permits natural regeneration.

Because of the seasonal high water table and the
ponding, this soil is generally unsuited to septic tank
absorption fields. Artificial drainage and protection from
ponding are needed if the soil is used as a site for
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dwellings, small commercial buildings, or local roads and
streets. The soil lacks the strength needed to support
vehicular traffic, but strengthening or replacing the base
material can overcome this limitation. Adding suitable
subbase material helps to prevent the road damage
caused by frost action.

Capability subclass lllw; woodland suitability subclass
5w.

Be—Barronett Variant fine sandy loam. This nearly
level, poorly drained soil is on broad glacial lake plains
and terraces. It is subject to occasional flooding. Individ-
ual areas are irregular in shape and generally are 5 to 40
acres in size.

Typically, the surface layer is black, mottled fine sandy
loam about 12 inches thick. The subsoil is about 19
inches thick. It is light gray, mottled loamy fine sand in
the upper part; gray, mottled silt loam in the middle part;
and light gray coarse silt in the lower part. The underly-
ing material to a depth of about 60 inches is light gray,
strong brown, and light reddish brown, mottled, stratified
silt, silty clay, and fine sand. In places the surface layer
is sandy loam, loam, or silt loam. In some areas the
underlying material has strata of sand or coarse sand.

Included with this soil in mapping are a few small
areas of the somewhat poorly drained Comstock and
Plover soils, a few small areas where the surface layer is
muck, and a few areas of the very poorly drained Cathro
soils in shallow depressions and narrow drainageways.
Also included are small areas where the slope is more
than 2 percent. Included areas make up 2 to 10 percent
of the unit.

Permeability is moderate, and available water capacity
is high. Organic-matter content also is high, and tilth is
good. In some areas this soil receives runoff from adja-
cent slopes and is occasionally ponded for brief periods
after heavy rains. It is saturated within a foot of the
surface during wet periods unless it is drained.

Many areas are farmed. The potential is good for culti-
vated crops and pasture and poor for woodland and
most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. An artificial drainage
system of surface ditches or land smoothing and diver-
sions controls ponding and results in more dependable
crop production. Returning crop residue to the soil or
regularly adding other organic material helps to maintain
good tilth and improves fertility.

If adequately drained, this soil is suited to growing
many of the pasture grasses and legumes. In undrained
areas a seasonal high water table restricts the suitable
pasture plants to such species as bluegrass and reed
canarygrass. Overgrazing or grazing when the soil is too
wet causes surface compaction and poor tilth. Proper
stocking rates, pasture rotation, and restricted use during
wet periods keep the pasture and the soil in good condi-
tion.
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This soil is poorly suited to woodland. Trees grow
slowly and have poor form. Because the soil is wet, they
generally should be planted on prepared ridges if natural
regeneration is unreliable. Selection of large, vigorous
nursery stock helps to avoid a high mortality rate. Har-
vest is frequently limited to periods when the ground is
frozen. Clear-cut or group-selection harvest methods
reduce the danger of windthrow to the remaining trees.
Suitable herbicides or mechanical removal controls com-
peting vegetation and thus permits natural regeneration.

Because of the seasonal high water table and the
ponding, this soil is generally unsuited to septic tank
absorption fields. Artificial drainage and protection from
ponding are needed if the soil is used as a site for
dwellings, small commercial buildings, or local roads and
streets. Providing suitable subbase material helps to pre-
vent the road damage caused by frost action.

Capability subclass lllw; woodland suitability subclass
5w.

Bf—Bluffton loam. This nearly level, poorly drained
and very poorly drained soil is in depressional areas and
drainageways on glacial moraines. It is subject to fre-
quent flooding. Individual areas are irregularly shaped or
fong and narrow and generally are 3 to 15 acres in size.

Typically, the surface layer is very dark grayish brown
and very dark gray, mottled loam about 10 inches thick.
The subsoil is gray and light brownish gray, mottied loam
about 16 inches thick. The underlying material to a depth
of about 60 inches is gray, mottled loam. In places the
surface layer is fine sandy loam or silt loam. In some
areas the underlying material has strata of loamy sand or
sand.

Included with this soil in mapping are small areas of
the somewhat poorly drained Alstad soils on convex
slopes or in slightly higher positions, small areas where
the surface layer is muck, and small areas of the very
poorly drained Cathro soils in shallow depressions. Also
included are small areas where the slope is more than 2
percent. Included areas make up 5 to 15 percent of the
unit.

Permeability is moderately slow, and available water
capacity is high. Organic-matter content is high, and tilth
is good. This soil receives runoff from adjacent slopes
and is frequently ponded for brief periods after heavy
rains. It is saturated within 1 foot of the surface during
wet periods unless it is drained.

Most areas are farmed. The potential is good for culti-
vated crops and pasture, fair for woodiand, and poor for
most engineering uses. '

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. An artificial drainage
system of surface ditches, land smoothing, and diver-
sions controls ponding and results in more dependable
crop production. Returning crop residue to the soil or
regularly adding other organic material helps to maintain
good tilth and improves fertility.
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If adequately drained, this soil is suited to growing
many of the pasture grasses and legumes. In undrained
areas a seasonal high water table restricts the suitable
pasture plants to such species as bluegrass and reed
canarygrass. Overgrazing or grazing when the soil is too
wet causes surface compaction and poor tilth. Proper
stocking rates, pasture rotation, and restricted use during
wet periods keep the pasture and the soil in good condi-
tion.

This soil is suited to trees used for wood products.
Because the soil is wet, trees generally should be plant-
ed on prepared ridges if natural regeneration is unreli-
able. Selection of large, vigorous nursery stock helps to
avoid a high mortality rate. Harvest is frequently limited
to periods when the ground is frozen. Clear-cut or group-
selection harvest methods reduce the danger of windth-
row to the remaining trees. Suitable herbicides or me-
chanical removal controls competing vegetation and thus
permits natural regeneration.

Because of the seasonal high water table and the
ponding, this soil is generally unsuited to septic tank
absorption fields. Artificial drainage and protection from
ponding are needed if the soil is used as a site for
dwellings, small commerical buildings, or local roads and
streets. Providing suitable subbase material helps to pre-
vent the road damage caused by frost action.

Capability subclass lllw; woodland suitability subclass
3w.

BIA—Brill silt loam, 0 to 3 percent slopes. This
nearly level and gently sloping, moderately well drained
soil is on broad outwash plains and stream terraces.
Individual areas are irregular in shape and generally are
2 to 20 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 7 inches thick. The subsurface layer is
brown silt loam about 7 inches thick. The next 10 inches
is a mixture of the subsoil and the subsurface layer. The
subsoil is about 15 inches thick. It is yellowish brown,
mottled silt loam over strong brown sandy loam. The
underlying material to a depth of about 60 inches is
reddish yellow, stratified sand and gravel. In places the
surface layer and upper part of the subsoil are loam or
sandy loam. In a few areas the underlying material con-
tains little or no gravel.

Included with this soil in mapping are a few small
areas of the well drained Antigo and Rosholt soils on
concave slopes, a few areas of the somewhat poorly
drained Poskin soils in shallow depressions, and a few
areas where, as a result of bands of loamy or silty
material in the underlying material, the downward move-
ment of water is impeded and available water capacity is
higher. Also included are a few areas where the slope is
more than 3 percent. Included areas make up 5 to 15
percent of the unit.

Permeability is moderate in the upper silty material and
very rapid in the underlying material. Available water
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capacity is moderate, and runoff is slow in cultivated
areas. Organic-matter content is moderate, and tilth is
good. This soil is saturated within 3 to 5 feet of the
surface during wet periods.

Most areas are farmed. Only a few areas are pasture
or woodland. The potential is good for cultivated crops,
pasture, and woodland and poor for most engineering
uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. Row crops can be
grown year after year without excessive erosion. Return-
ing crop residue to the soil or regularly adding -other
organic material helps to maintain good tilth, improves
fertility, and increases the rate of water infiltration.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

Although little of the acreage is woodland, this soil is
suited to trees used for wood products. The only soil
related forest management problem is competition from
brush following harvest. This competition can interfere
with natural regeneration. It can be reduced by suitable
herbicides or by mechanical removal of the brush.

This soil is poorly suited to septic tank absorption
fields because it has a seasonal high water table. A
filtering mound of suitable material, however, improves
these absorption fields. Building sites should be artificial-
ly drained if dwellings with basements are constructed.
Providing suitable base material helps to prevent the
damage to dwellings and small commercial buildings
caused by shrinking and swelling. Adding suitable sub-
base material helps to prevent the damage to local
roads and streets caused by frost action.

Capability subclass lls; woodland suitability subclass
20.

BpA—Burkhardt sandy loam, 0 to 2 percent
slopes. This nearly level, somewhat excessively drained
soil is on outwash plains and stream terraces. Individual
areas are irregular in shape and generally are 5 to 25
acres in size.

Typically, the surface layer is very dark brown sandy
loam about 11 inches thick. The subsoil is about 13
inches thick. It is dark brown sandy loam over brown
loamy coarse sand. The underlying material to a depth of
about 60 inches is yellowish brown, stratified coarse
sand and gravel. In places the surface layer is loam. In

some areas the underlying material contains little or no

gravel.

Included with this soii in mapping are a few areas of
the well drained Dakota soils, a few small areas of the
somewhat poorly drained Dakota Variant in shallow de-
pressions or narrow drainageways, and a few areas
where, as a result of loamy or silty strata in the underly-
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ing material, the downward movement of water is imped-
ed and available water capacity is higher. Also included
are a few scattered areas where limestone bedrock is
within 60 inches of the surface and small areas where
the slope is more than 2 percent. Included areas make
up 2 to 15 percent of the unit.

Permeability is moderately rapid in the upper loamy
material and rapid in the underlying material. Available
water capacity is low. Runoff is very slow in cultivated
areas. Organic-matter content is moderate, and tilth is
good.

Most areas are farmed. Some are pastured. This soil
is not naturally forested and generally is not inanaged as
woodland. The potential is fair for cultivated crops and
pasture and good for most engineering uses.

This soil is suited to growing corn, soybeans, and
small grain and to grasses and legumes for forage. It is
droughty, however, and crop yields in most years are
limited as a result of the low available water capacity.
Row crops can be grown year after year without exces-
sive erosion. Returning crop residue to the soil or regu-
larly adding other organic material helps to maintain
good tilth and improves fertility.

This soil is suited to growing many of the pasture
grasses and legumes. Because the soil is droughty, a
deep-rooted plant, such as alfalfa, generally is more pro-
ductive than other species. Overgrazing can cause sur-
face compaction and poor tilth. Proper stocking rates
and pasture rotations keep the pasture and the soil in
good condition.

This soil is suited to septic tank absorption fields. The
effluent can pollute ground water, however, because the
underlying material is rapidly permeable. The soil is also
suited to building site development. It is a source of sand
and gravel. Gravel pits are in some areas.

Capability subclass llls; not assigned to a woodland
suitability subclass.

BpB—Burkhardt sandy loam, 2 to 6 percent
slopes. This undulating, somewhat excessively drained
soil is on outwash plains and stream terraces. Individual
areas are irregular in shape and generally are 5 to 25
acres in size.

Typically, the surface layer is very dark brown sandy
loam about 11 inches thick. The subsoil is about 13
inches thick. It is dark brown sandy loam over brown
loamy coarse sand. The underlying material to a depth of
about 60 inches is brown, stratified coarse sand and
gravel. In places the surface layer is loam. In some
areas the underlying material contains little or no gravel.

Included with this soil in mapping are a few areas of
the well drained Dakota soils, a few small areas of the
somewhat poorly drained Dakota Variant in shallow de-
pressions or narrow drainageways, and a few areas
where, as a result of loamy or silty strata in the underly-
ing material, the downward movement of water is imped-
ed and available water capacity is higher. Also included
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are a few scattered areas where limestone bedrock is
within 60 inches of the surface, a few areas where
slopes are short and more than 6 percent, and a few
where they are less than 2 percent. Included areas make
up 2 to 15 percent of the unit.

Permeability is moderately rapid in the upper loamy
material and rapid in the underlying material. Available
water capacity is low. Runoff is slow in cultivated areas.
Organic-matter content is moderate, and tilth is good.

Most areas are farmed. Some are pastured. This soil
is not naturally forested and generally is not managed as
woodland. The potential is fair for cultivated crops and
pasture and good for most engineering uses.

This soil is suited to growing corn, soybeans, and
small grain and to grasses and legumes for forage. It is
droughty, however, and crop yields in most years are
limited as a result of the low available water capacity.
Proper crop rotations and minimum tillage help to pre-
vent excessive erosion. Returning crop residue to the
soil or regularly adding other organic material helps to
maintain good tilth and improves fertility.

This soil is suited to growing many of the pasture
grasses and legumes. Because the soil is droughty, a
deep-rooted plant, such as alfalfa, generally is more pro-
ductive than other species. Overgrazing can result in
surface compaction, erosion, and poor tilth. Proper
stocking rates and pasture rotations keep the pasture
and the soil in good condition.

This soil is suited to septic tank absorption flelds The
effluent can pollute ground water, however, because the
underlying material is rapidly permeable. The soil is also
suited to building site development. It is a source of sand
and gravel. Gravel pits are in some areas.

Capability subclass llle; not assigned to a woodland
suitability subclass.

BpC2—Burkhardt sandy loam, 6 to 12 percent
slopes, eroded. This sloping, somewhat excessively
drained soil is on outwash plains and stream terraces.
Individual areas are long and narrow and generally are 2
to 10 acres in size.

Typically, the surface layer is very dark grayish brown
sandy loam about 9 inches thick. The subsoil is about 11
inches thick. It is dark brown sandy loam over brown
loamy coarse sand. The underlying material to a depth of
about 60 inches is brown, stratified coarse sand and
gravel. In places the surface layer is loam. In some
areas the underlying material contains little or no gravel.

Included with this soil in mapping are a few areas of
the well drained Dakota soils, a few small areas of the
somewhat poorly drained Dakota Variant in shallow de-
pressions or narrow drainageways, and a few areas
where, as a result of loamy or silty strata in the underly-
ing material, the downward movement of water is imped-
ed and the available water capacity is higher. Also in-
cluded are a few scattered areas where limestone bed-
rock is within 60 inches of the surface, a few areas



POLK COUNTY, WISCONSIN

where the slope is more than 12 percent, and small
areas where it is less than 6 percent. Included areas
make up 2 to 15 percent of the unit.

Permeability is moderately rapid in the upper loamy
material and rapid in the underlying material. Available
water capacity is low. Runoff is medium in cultivated
areas. Erosion has lowered the organic-matter content
and the fertility level, decreased the capacity of the soil
to retain water, and resulted in poor tilth in the surface
layer.

Most areas are farmed. Some are pastured. This soil
is not naturally forested and generally is not managed as
woodland. The potential is fair for cultivated crops, pas-
ture, and most engineering uses.

This soil is suited to growing corn, soybeans, and
small grain and to grasses and legumes for forage. It is
droughty, however, and crop yields in most years are
limited as a result of the low available water capacity. If
cultivated crops are grown, the hazard of further erosion
is moderate. A proper crop rotation helps to prevent
excessive soil loss. Minimum tillage, winter cover crops,
and spring plowing help to reduce soil losses in row
cropped areas. Returning crop residue to the soil or
regularly adding other organic material helps to maintain
good tilth and improves fertility.

This soil is suited to growing many of the pasture
grasses and legumes. Because the soil is droughty, a
deep-rooted plant, such as alfalfa, generally is more pro-
ductive than other species. Overgrazing can result in
surface compaction, erosion, and poor tilth. Proper
stocking rates and pasture rotations keep the pasture
and the soil in good condition.

This soil is moderately suited to septic tank absorption
fields. The effluent can pollute ground water because the
underlying material is rapidly permeable. Because of the
slope, land shaping is needed on some building sites
and cutting and filling are needed on most sites for local
roads and streets. The less sloping included areas are
better building sites. Stabilizing road cuts is difficult be-
cause cutbanks cave in and are low in natural fertility.
Land shaping and additions of suitable topsoil, however,
can overcome these limitations. This soil is a source of
sand and gravel. Gravel pits are in some areas.

Capability subclass IVe; not assigned to a woodland
suitability subclass.

CaA—Campia silt loam, 0 to 2 percent slopes. This
nearly level, well drained soil is on broad glacial lake
plains. Individual areas are irregular in shape and gener-
ally are 10 to 50 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 8 inches thick. The subsurface layer is
brown silt loam about 3 inches thick. The next 13 inches
is a mixture of the subsoil and the subsurface layer. The
subsoil is dark brown silt loam about 15 inches thick.
The underlying material to a depth of about 60 inches is
dark yellowish brown, mottled silt. In places the surface
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layer is loam or very fine sandy loam. In a few areas the
subsoil is fine sandy loam or is redder.

Included with this soil in mapping are a few small
areas of the moderately well drained Crystal Lake and
somewhat poorly drained Comstock soils on concave
slopes. Also included are small areas where the slope is
more than 2 percent. Included areas make up 2 to 10
percent of the unit.

Permeability is moderate, and available water capacity
is very high. Organic-matter content is moderate, and
tilth is good.

Most areas are farmed. Only a few areas are pasture
or woodland. The potential is good for cultivated crops,
pasture, and woodland and fair for most engineering
uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. Row crops can be
grown year after year without excessive erosion. Return-
ing crop residue to the soil or regularly adding other
organic material helps to maintain good tilth, improves
fertility, and increases the rate of water infiltration.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

Although little of the acreage is woodland, this soil is
suited to trees used for wood products. The only soil
related forest management problem is competition from
brush following harvest. This competition can interfere
with natural regeneration. It can be reduced by suitable
herbicides or by mechanical removal of the brush.

This soil is suited to septic tank absorption fields. It
lacks the strength needed to support vehicular traffic and
dwellings and small commercial buildings, but strength-
ening or replacing the base material can overcome this
limitation. Providing suitable subbase material helps to
prevent the road damage caused by frost action.

Capability class I; woodland suitability subclass 2o.

CaB—Campia silt loam, 2 to 6 percent slopes. This
undulating, well drained soil is on broad glacial lake
plains and terraces. Individual areas are irregular in
shape and generally are 10 to 20 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 8 inches thick. The subsurface layer is
brown silt loam about 3 inches thick. The next 13 inches
is a mixture of the subsoil and the subsurface layer. The
subsoil is dark brown silt loam about 15 inches thick.
The underlying material to a depth of about 60 inches is
dark yellowish brown, mottled silt. In places the surface
layer is loam or very fine sandy loam. In a few areas the
subsoil is fine sandy loam or is redder.

Included with this 'soil in mapping are a few small
areas of the moderately well drained Crystal Lake and
somewhat poorly drained Comstock soils on concave
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slopes and in shallow depressions. Also included are
areas where slopes are short and more than 6 percent
and small areas where they are less than 2 percent.
Included areas make up 2 to 10 percent of the unit.

Permeability is moderate, and available water capacity
is very high. Runoff is slow. Organic-matter content is
moderate, and tilth is good.

Most areas are farmed. Only a few areas are pasture
or woodland. The potential is good for cultivated crops,
pasture, and woodland and fair for most engineering
uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, measures that prevent excessive erosion are
needed. In most areas slopes are too short and irregular
for stripcropping, terracing, or farming on the contour. A
proper crop rotation helps to prevent excessive soil loss.
In most areas row crops can be grown year after year
without excessive soil loss if tillage is kept to a minimum.
Returning crop residue to the soil or regularly adding
other organic material helps to maintain good tilth, im-
proves fertility, and increases the rate of water infiltra-
tion.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep pasture and the
soil in good condition.

Although little of the acreage is woodland, this soil is
suited to trees used for wood products. The only soil
related forest management problem is competition from
brush following harvest. This competition can interfere
with natural regeneration. It can be reduced by suitable
herbicides or by mechanical removal of the brush.

This soil is suited to septic tank absorption fields. It
lacks the strength needed to support vehicular traffic and
dwellings and small commercial buildings, but strength-
ening or replacing the base material can overcome this
limitation. Providing suitable subbase material helps to
prevent the road damage caused by frost action.

Capability subclass lle; woodland suitability subclass
20.

CaC2—Campia silt loam, 6 to 12 percent slopes,
eroded. This rolling, well drained soil is on glacial lake
plains and terraces. Individual areas are long and narrow
and generally are 5 to 15 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The next 10 inches is a
mixture of the subsoil and the subsurface layer. The
subsoil is dark brown silt loam about 15 inches thick.
The underlying material to a depth of about 60 inches is
dark yellowish brown silt. In uncultivated areas the sur-
face layer overlies a brown silt loam subsurface layer
about 3 inches thick. In places the surface layer is loam
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or very fine sandy loam. In a few areas the subsoil is fine
sandy loam or is redder.

Included with this soil in mapping are a few small
areas of the moderately well drained Crystal Lake and
somewhat poorly drained Comstock soils on concave
slopes and in shallow depressions. Also included are
areas where slopes are short and more than 12 percent
and small areas where they are less than 6 percent.
included areas make up 5 to 10 percent of the unit.

Permeability is moderate, and available water capacity
is very high. Surface runoff is medium. Organic-matter
content is low. Erosion has lowered the organic-matter
content and the fertility level, decreased the capacity of
the soil to retain water, and resulted in poorer tilth in the
surface layer.

Most areas are farmed. Only a few areas are pasture
or woodland. The potential is good for cultivated crops,
pasture, and woodland and fair for most engineering
uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, the hazard of further erosion is moderate. In
many areas slopes are too short and irregular for strip-
cropping, terracing, or farming on the contour. A proper
crop rotation can prevent excessive soil loss. Minimum
tillage, winter cover crops, and spring plowing reduce soil
losses in row cropped areas. Returning crop residue to
the soil or regularly adding other organic material im-
proves tilth and fertility and increases the rate of water
infiltration.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing, however, results in
surface compaction, erosion, and poor tilth. Proper
stocking rates and pasture rotations keep the pasture
and the soil in good condition.

Although little of the acreage is woodland, this soil is
suited to trees used for wood products. The only soil
related forest management problem is competition from
brush following harvest. This competition can interfere
with natural regeneration. It can be reduced by suitable
herbicides or by mechanical removal of the brush.

This soil is suited to septic tank absorption fields. It
lacks the strength needed to support vehicular traffic and
dwellings and small commercial buildings, but strength-
ening or replacing the base material can overcome this
limitation. Providing suitable subbase material helps to
prevent the road damage caused by frost action. Be-
cause of the slope, land shaping is needed on some
building sites. The less sloping included areas are better
building sites.

Capability subclass llle; woodland suitability subclass
20.

CbB—Campia Variant loam, 2 to 6 percent slopes.
This undulating, well drained and moderately well
drained soil is on glacial lake plains and terraces. Individ-
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ual areas are irregular in shape and generally are 5 to 15
acres in size.

Typically, the surface layer is dark brown loam about 6
inches thick. The subsurface layer is yellowish brown
loam about 3 inches thick. The next 5 inches is a mixture
of the subsoil and the subsurface layer. The subsoil is
brown and yellowish brown silty clay about 18 inches
thick. The underlying material to a depth of about 60
inches is brown and reddish brown, mottled, stratified
clay, silty clay, silt, and fine sand. In places the surface
layer is fine sandy loam or silt loam. In some areas the
upper part of the subsoil is loam or sandy loam.

Included with this soil in mapping are a few small
areas of the somewhat poorly drained Comstock Variant
on concave slopes and in shallow depressions and small
areas of Alban and Rosholt soils, which are more rapidly
permeable than the Campia Variant. Also included are
areas where slopes are short and more than 6 percent
and small areas where they are less than 2 percent.
Included areas make up 5 to 15 percent of the unit.

Permeability is moderately slow, and available water
capacity is moderate. Runoff is medium in cultivated
areas. Organic-matter content is moderate, and tilth is
good. The shrink-swell potential is moderate. In some
areas this soil is saturated within a depth of 3 feet during
wet periods.

Many areas are farmed, and many remain wooded or
are pastured. The potential is good for cultivated crops,
woodland, and pasture and fair or poor for most engi-
neering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, measures that prevent excessive erosion are
needed. In most areas slopes are too short and irregular
for stripcropping, terracing, or farming on the contour. A
proper crop rotation helps to control erosion. Minimum
tillage, winter cover crops, and spring plowing help to
prevent excessive soil loss in row cropped areas. Re-
turning crop residue to the soil or regularly adding other
organic material helps to maintain good tilth, improves
fertility, and increases the rate of water infiltration.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush.

Because it is too slowly permeable and in some areas
has a seasonal high water table too near the surface,
this soil is poorly suited to septic tank absorption fields.
A filtering mound of suitable material improves these
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absorption fields. On sites for dwellings and small com-
mercial buildings, suitable base material is needed to
avoid the damage caused by low strength and shrinking
and swelling. Artificial drainage is needed in some areas
if buildings with basements are constructed. This soil
lacks the strength needed to support vehicular traffic, but
replacing the base material can overcome this limitation,

Capability subclass lle; woodland suitability subclass
20.

CbC—Campia Variant loam, 6 to 12 percent slopes.
This rolling, well drained soil is on glacial lake plains and
terraces. Individual areas are irregular in shape and gen-
erally are 5 to 15 acres in size.

Typically, the surface layer is dark brown loam about 6
inches thick. The subsurface layer is yellowish brown
loam about 1 inch thick. The next 4 inches is a mixture
of the subsoil and the subsurface layer. The subsoil is
brown and yellowish brown silty clay about 18 inches
thick. The underlying material to a depth of about 60
inches is brown and reddish brown, mottled, stratified.
clay, silty clay, silt, and fine sand. In places the surface
layer is fine sandy loam or silt loam. In some areas the
upper part of the subsoil is loam or sandy loam.

Included with this soil in mapping are a few small
areas of the somewhat poorly drained Comstock Variant
on concave slopes and in shallow depressions and small
areas of Alban and Rosholt soils, which are more rapidly
permeable than the Campia Variant. Also included are
areas where slopes are short and more than 12 percent
and small areas where they are less than 6 percent.
Included areas make up 5 to 15 percent of the unit.

Permeability is moderately slow, and available water
capacity is moderate. Runoff is medium in cultivated
areas. Organic-matter content is moderate, and tilth-is
good. The shrink-swell potential is moderate. '

Many areas are farmed, and many remain wooded or
are pastured. The potential is good for cultivated crops,
woodland, and pasture and fair to poor for most engi-
neering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, measures that prevent excessive erosion are
needed. In most areas slopes are too short and irregular
for stripcropping, terracing, or farming on the contour. A
proper crop rotation helps to control erosion. Minimum
tillage, winter cover crops, and spring plowing help to
prevent excessive soil loss in row cropped areas. Re-
turning crop residue to the soil or regularly adding other
organic material helps to maintain good tilth, improves
fertility, and increases the rate of water infiltration.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.



30

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush.

Because it is too slowly permeable, this soil is poorly
suited to septic tank absorption fields. Building a filtering
mound of suitable material and increasing the size of the
absorption field are beneficial.

On sites for dwellings and small commercial buildings,
suitable base material is needed to avoid the damage
caused by low strength and shrinking and swelling. Be-
cause of the slope, land shaping is needed on some
building sites. The less sloping included areas are better
building sites. This soil lacks the strength needed to
support vehicular traffic, but replacing the base material
can overcome this limitation. Extensive cutting and filling
generally is needed if local roads and streets are built on
this soil.

Capability subclass llle; woodland suitability subclass
20.

CbD—Campia Variant loam, 12 to 20 percent
slopes. This hilly and moderately steep, well drained soil
is on glacial lake plains and terraces. Individual areas
are long and narrow and generally are 5§ to 15 acres in
size.

Typically, the surface layer is very dark grayish brown
loam about 3 inches thick. The subsurface layer is yel-
lowish brown loam about 6 inches thick. The next 5
inches is a mixture of the subsoil and the subsurface
layer. The subsoil is brown and yellowish brown silty clay
about 15 inches thick. The underlying material to a depth
of about 60 inches is brown and reddish brown, stratified
clay, silty clay, silt, and fine sand. In places the surface
layer is fine sandy loam or silt Joam. In some areas the
upper part of the subsoil is loam or sandy loam. In
cultivated areas, which commonly are moderately
eroded, plowing has mixed the subsurface layer with the
surface layer.

Included with this soil in mapping are a few small
areas of the somewhat poorly drained Comstock Variant
on concave slopes and the poorly drained Barronett
soils in shallow depressions and small areas of Alban
and Rosholt soils, which are more rapidly permeable
than the Campia Variant. Also included are areas where
slopes are short and more than 20 percent and small
areas where they are less than 12 percent. Included
areas make up 10 to 15 percent of the unit.

Permeability is moderately slow, and available water
capacity is moderate. Runoff is rapid in cultivated areas.
Organic-matter content is moderate, and tilth is good.
The shrink-swell potential is moderate.

Most areas are woodland. A few are farmed or pas-
tured. The potential is good for woodland, fair for pas-
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ture, and poor for cultivated crops and most engineering
uses.

This soil is poorly suited to growing corn and small
grain but is suited to grasses and legumes for forage. If
cuitivated crops are grown, the hazard of erosion is
severe. In many areas slopes are too short and irregular
for stripcropping, terracing, or farming on the contour. A
proper crop rotation helps to control erosion. Minimum
tillage, winter cover crops, and spring plowing help to
prevent excessive soil loss in row cropped areas.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing, however, results in
surface compaction, erosion, and poor tilth. Proper
stocking rates and pasture rotations keep the pasture
and the soil in good condition.

This soil is suited to trees used for wood products.
The soil related problems of forest management are the
slope and the encroachment of brush following harvest.
Planting trees on the contour and carefully locating skid
roads during harvest minimize erosion and improve
equipment trafficability. Care in planting and selection of
vigorous planting stock can improve seedling survival on
the steeper slopes facing south or west. Suitable herbi-
cides effectively control the brush competing with natural
regeneration following harvest. The brush can be re-
moved mechanically if it is a problem. Skidding can
expose sufficient mineral soil to allow adequate regen-
eration.

Because it is too slowly permeable and too steep, this
soil is poorly suited to septic tank absorption fields.
These absorption fields can be installed in the less steep
included areas. A filtering mound of suitable material is
needed.

The slope limits this soil as a site for dwellings, but
this limitation can be overcome by land shaping or avoid-
ed by constructing buildings in the less steep included
areas. Providing suitable base material helps to prevent
the damage to dwellings and small commercial buildings
caused by low strength and shrinking and swelling. Ex-
tensive cutting and filling generally is needed on sites for
local roads and streets. This soil lacks the strength
needed to support vehicular traffic, but strengthening or
replacing the base material can overcome this limitation.

Capability subclass 1Ve; woodland suitability subclass
2r.

Cc—Cathro muck. This nearly level, very poorly
drained soil is in bogs and depressional areas on glacial
moraines and lake plains. It is subject to frequent flood-
ing. Individual areas are irregular in shape and generally
are 3 to 20 acres in size.

Typically, a 1-inch layer of dark brown moss peat is at
the surface. Below this is dark reddish brown and very
dark grayish brown muck about 39 inches thick. The
underlying material to a depth of about 60 inches is dark
gray and greenish gray, mottled, stratified silt and very
fine sand. In places thin layers of mucky peat are in the
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organic part. In some areas the underlying material has
strata of sand or loamy sand.

Included with this soil in mapping are small areas of
mineral soils on convex knolls; a few areas of Rifle and
Seelyeville soils, which have an organic layer more than
51 inches thick; and small areas of the wet Fluvaguents
adjacent to streams. Also included are a few areas that
are very strongly acid or extremely acid. Included areas
make up 5 to 15 percent of the unit.

Permeability is moderately rapid in the organic layer
and moderately slow in the underlying material. This soil
is saturated within a foot of the surface most of the year.

Most areas remain in wetland vegetation. The potential
is poor for cultivated crops, pasture, and most engineer-
ing uses and fair for woodland.

This soil is generally unsuited to growing corn and
small grain and to grasses and legumes for forage be-
cause of the high water table and the flooding. If the soil
is adequately drained, protected against flooding, and
otherwise intensively managed, some specialty crops
can be grown. In areas that are drained and cultivated,
the soil is subject to soil blowing and subsidence. The
number of frost-free days per growing season is less on
this soil than on adjacent upland soils because of cold
air drainage.

Because of the high water table, the low natural fertil-
ity, and the flooding, this soil is generally unsuited to
growing many of the pasture grasses and legumes.
Unless the soil is adequately drained, reed canarygrass
is the only suitable species. Low strength restricts the
use of machinery and limits grazing.

This soil is suited to trees used for wood products.
The wetness and the high water table during the planting
season limit reforestation to natural regeneration. Har-
vesting with heavy equipment is limited to periods when
the ground is frozen. Clear-cut or area-selection harvest
methods are needed to avoid serious windthrow of the
remaining trees. Suitable herbicides or mechanical re-
moval can control the brush competing with natural re-
generation.

This soil is generally unsuited as a site for septic tank
absorption fields and dwellings and small commercial
buildings because of the high water table, the flooding,
and the low strength. It lacks the strength needed to
support vehicular traffic, but replacing the organic layer
with suitable base material can overcome this limitation.
Roads should be constructed so that they do not restrict
the natural drainage; restricted drainage would increase
the wetness and decrease the productivity of the soil as
woodland.

Capability subclass lllw, drained, and Vlw, undrained;
woodland suitability subclass 3w.

ChB—Chetek sandy loam, 2 to 6 percent slopes.
This undulating, somewhat excessively drained soil is on
outwash plains and stream terraces. Individual areas are
irregular in shape and generally are 2 to 20 acres in size.
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Typically, the surface layer is very dark grayish brown
sandy loam about 8 inches thick. The subsurface layer is
dark brown sandy loam about 2 inches thick. The subsoil
is about 13 inches thick. It is dark brown loam over dark
brown loamy sand. The underlying material to a depth of
about 60 inches is strong brown, yellowish brown, and
light yellowish brown coarse sand and gravel. In places
the surface layer is loam. In some areas the underlying
material contains little or no gravel.

Included with this soil in mapping are a few areas of
the well drained Rosholt soils, a few areas of the some-
what poorly drained Poskin soils and the Cromwell Vari-
ant in shallow depressions and narrow drainageways,
and a few areas where, as a result of loamy or silty
strata in the underlying material, the downward move-
ment of water is impeded and available water capacity is
higher. Also included are a few areas where slopes are
short and more than 6 percent and a few where they are
less than 2 percent. Included areas make up 5 to 15
percent of the unit.

Permeability is moderately rapid in the upper loamy
material and rapid in the underlying material. Available
water capacity is low. Runoft is slow in cultivated areas.
Organic-matter content is moderately low, and tilth is
good.

Most areas are farmed. Some remain wooded or are
pastured. The potential is fair for cultivated crops, pas-
ture, woodland, and most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. It is droughty, howev-
er, and crop yields in most years are limited as a result
of the low available water capacity. A proper crop rota-
tion and minimum tillage help to control erosion. Return-
ing crop residue to the soil or regularly adding other
organic material helps to maintain good tilth and im-
proves fertility.

This soil is suited to growing many of the pasture
grasses and legumes. Because the soil is droughty, a
deep-rooted plant, such as alfalfa, generally is more pro-
ductive than other species. Overgrazing can result in
surface compaction, erosion, and poor tilth. Proper
stocking rates and pasture rotations keep the pasture
and the soil in good condition.

This soil is suited to trees used for wood products.
Carefully planting vigorous nursery stock improves seed-
ling survival. Suitable herbicides or mechanical removal
of brush controls competing vegetation, which can inter-
fere with natural regeneration following harvest.

This soil is suited to septic tank absorption fields. The
effluent, however, can pollute ground water because the
underlying material is rapidly permeable. The soil is also
suited as a site for buildings and for local roads and
streets. In some areas it is an important local source of
sand and gravel for construction and road building.

Capability subclass llle; woodland suitability subclass
3s.
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ChC2—Chetek sandy loam, 6 to 12 percent slopes,
eroded. This rolling, somewhat excessively drained soil
is on outwash plains and stream terraces. Individual
areas are irregular in shape and generally are 2 to 30
acres in size.

Typically, the surface layer is very dark grayish brown
sandy loam. The subsurface layer is dark brown sandy
loam about 2 inches thick. The subsoil is about 13
inches thick. It is dark brown loam over dark brown
loamy sand. The underlying material to a depth of about
60 inches is strong brown, yellowish brown, and light
yellowish brown coarse sand and gravel. In places the
surface layer is loam. In some areas the underlying ma-
terial contains little or no gravel. In many places plowing
has mixed all of the subsurface layer with the surface
layer.

Included with this soil in mapping are a few areas of
the well drained Rosholt soils, a few areas of the some-
what poorly drained Poskin soils and the Cromwell Vari-
ant in shallow depressions and narrow drainageways,
and a few areas where, as a result of loamy or silty
strata in the underlying material, the downward move-
ment of water is impeded and available water capacity is
higher. Also included are a few areas where slopes are
short and more than 12 percent and a few where they
are less than 6 percent. Included areas make up 5 to 15
percent of the unit.

Permeability is moderately rapid in the upper loamy
material and rapid in the underlying material. Available
water capacity is low. Runoff is medium in cultivated
areas. Organic-matter content is low. Erosion has low-
ered the organic-matter content and the fertility level,
decreased the capacity of the soil to retain water, and
resulted in poorer tilth in the surface layer.

Most areas are farmed. A few remain wooded or are
pastured. The potential is fair for cultivated crops, pas-
ture, woodland, and most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. It is droughty, howev-
er, and crop vields in most years are limited as a result
of the low available water capacity. If cultivated crops
are grown, the hazard of further erosion is moderate. In
most areas slopes are too short and irregular for strip-
cropping, terracing, or farming on the contour. A proper
crop rotation helps to prevent excessive soil loss. Mini-
mum tillage, winter cover crops, and spring plowing help
to reduce soil losses in row cropped areas. Returning
crop residue to the soil or regularly adding other organic
material improves tilth and fertility.

This soil is suited to growing many of the pasture
grasses and legumes. Because the soil is droughty, a
deep-rooted plant, such as alfalfa, generally is more pro-
ductive than other species. Overgrazing can result in
surface compaction, erosion, and poor tilth. Proper
stocking rates and pasture rotations keep the pasture
and the soil in good condition.

SOIL SURVEY

This soil is suited to trees used for wood products.
Carefully planting vigorous nursery stock improves seed-
ling survival. Suitable herbicides or mechanical removal
of brush controls competing vegetation, which can inter-
fere with natural regeneration following harvest.

This soil is suited to septic tank absorption fields. The
effluent, however, can pollute ground water because the
underlying material is rapidly permeable. Because of the
slope, land shaping is needed on some building sites.
The less sloping included areas are better building sites.

Cutting and filling generally are needed on sites for
local roads and streets because this soil is rolling. Stabi-
lizing road cuts is difficult because cutbanks cave in and
are low in natural fertility. Proper land shaping and addi-
tions of suitable topsoil, however, can overcome these
limitations. In some areas this soil is an important local
source of sand and gravel for construction and road
building.

Capability subclass IVe; woodland suitability subclass
3s.

ChD2—Chetek sandy loam, 12 to 20 percent
slopes, eroded. This hilly, somewhat excessively
drained soil is on outwash plains and stream terraces.
Individual areas are irregular in shape and generally are
5 to 20 acres in size.

Typically, the surface layer is dark grayish brown
sandy loam about 6 inches thick. The subsoil is about 10
inches thick. It is dark brown loam over dark brown
loamy sand. The underlying material to a depth of about
60 inches is strong brown, yellowish brown, and light
yellowish brown coarse sand and gravel. In places the
surface layer is loam. In some areas the underlying ma-
terial contains little or no gravel. In uneroded areas a
subsurface layer of dark brown sandy loam about 3
inches thick underlies the surface layer.

Included with this soil in mapping are a few areas of
the well drained Rosholt soils, a few areas of the some-
what poorly drained Poskin soils and the Cromwell Vari-
ant in shallow depressions and narrow drainageways,
and a few areas where, as a result of loamy or silty
strata in the underlying material, the downward move-
ment of water is impeded and available water capacity is
higher. Also included are a few areas where slopes are
short and more than 20 percent and a few where they
are less than 12 percent. Included areas make up 5 to
15 percent of the unit.

Permeability is moderately rapid in the upper loamy
material and rapid in the underlying material. Available
water capacity is low. Runoff is rapid in cultivated areas.
Organic-matter content is low. Erosion has lowered the
organic-matter content and the fertility level, decreased
the capacity of the soil to retain water, and resulted in
poorer tilth in the surface layer.

Most areas are farmed. A few remain wooded or are
pastured. The potential is fair for woodland and pasture
and poor for cultivated crops and most engineering uses.



POLK COUNTY, WISCONSIN

Because of droughtiness and a severe hazard of fur-
ther erosion, this soil is generally not suited to row crops.
It is suited, however, to grasses and legumes for forage,
which can be grown without excessive erosion. Return-
ing crop residue to the soil or regularly adding other
organic material improves tilth and fertility.

The use of this soil as pasture is effective in control-
ling erosion. Because the soil is droughty, a deep-rooted
plant, such as alfalfa, generally is more productive than
other species. Overgrazing can result in surface compac-
tion, erosion, and poor tilth. Proper stocking rates and
pasture rotations keep the pasture and the soil in good
condition.

This soil is suited to trees used for wood -products.
Erosion can be controlled by planting trees on the con-
tour and by carefully locating skid roads during harvest
(fig. 8). Carefully planting vigorous nursery stock im-
proves the survival rate. Suitable herbicides or mechani-
cal removal of brush controls competing vegetation,
which can interfere with natural regeneration following
harvest.

This soil is poorly suited to septic tank absorption
fields because it is hilly. This limitation, however, can be
overcome by land shaping or avoided by selecting a less
steep included area. The effluent from these absorption
fields can pollute ground water because the underlying
material is rapidly permeable.

Because of the slope, land shaping is needed on most
building sites and extensive cutting and filling is needed
on most sites for local roads and streets. Stabilizing road
cuts is difficult because cutbanks cave in and are low in
natural fertility. Proper land shaping and additions of suit-
able topsoil, however, can overcome these limitations. In
some areas this soil is an important source of sand and
gravel for construction and road building.

Capability subclass Vle; woodland suitability subclass
3s.

CmA—Comstock silt loam, 0 to 3 percent slopes.
This nearly level and undulating, somewhat poorly
drained soil is on broad glacial lake plains and terraces.
It is subject to rare flooding. Individual areas are irregular
in shape and generally are 10 to 30 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 8 inches thick. The subsurface layer is
brown and grayish brown, mottled silt loam about 7
inches thick. The next 6 inches is a mixture of the sub-
soil and the subsurface layer. The subsoil is dominantly
dark yellowish brown and yellowish brown, mottled silt
loam about 23 inches thick. It has thin strata of fine and
very fine sand in the lower part. The underlying material
to a depth of about 60 inches is yellowish brown, strati-
fied silt, silt loam, and very fine sand. In places the
surface layer is loam or very fine sandy loam. In a few
areas the subsoil is fine sandy loam or is redder.

Included with this soil in mapping are a few small
areas of the well drained Campia and moderately well
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drained Crystal Lake soils on convex slopes and a few
small areas of the poorly drained Barronett soils in shal-
low depressions and narrow drainageways. Also included
are small areas where the slope is more than 3 percent.
Included areas make up 2 to 15 percent of the unit.

Permeability is moderate, and available water capacity
is very high. Organic-matter content is moderate, and
tilth is good. This soil is saturated within 1 foot to 3 feet
of the surface during wet periods. In some areas it re-
ceives runoff from adjacent slopes and is likely to be
ponded for brief periods after heavy rains.

Most areas are farmed. A few remain wooded or are
pastured. The potential is good for cultivated crops, pas-
ture, and woodland and poor for most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. An artificial drainage
system of surface ditches and, in some ‘areas, diversions
is needed for dependable crop production. Row crops
can be grown year after year without excessive erosion.
Returning crop residue to the soil or regularly adding
other organic material helps to maintain good tilth and
improves fertility.

This soil is suited to growing many of the pasture
grasses and legumes. Artificial drainage is needed if a
taprooted plant, such as alfalfa, is grown. Overgrazing or
grazing when the soil is too wet causes surface compac-
tion and poor tilth. Proper stocking rates, pasture rota-
tion, and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush.

Because it has a seasonal high water table, this soil is
poorly suited to septic tank absorption fields. A filtering
mound of suitable material, however, improves these ab-
sorption fields. The soil lacks the strength needed to
support dwellings and small commercial buildings, but
strengthening or replacing the base material can over-
come this limitation. Building sites should be artificially
drained. Diversions are needed to protect some of these
sites from ponding. Strengthening or replacing the base
material and adding suitable subbase material help to
prevent the damage to local roads and streets caused
by low strength and frost action.

Capability subclass llw; woodland suitability subclass
20.

CpA—Comstock Variant loam, 0 to 3 percent
slopes. This nearly level and undulating, somewhat
poorly drained soil is on broad glacial lake plains and
terraces. Individual areas are irregular in shape and gen-
erally are 5 to 20 acres in size.

Typically, the surface layer is dark grayish brown loam
about 7 inches thick. The subsurface layer is pale brown,
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mottled fine sandy loam about 3 inches thick. The next 4
inches is multicolored sandy loam and fine sandy loam.
The subsoil is brown and yellowish brown, mottled silty
clay about 20 inches thick. The underlying material to a
depth of about 60 inches is light yellowish brown, mot-
tled silty clay. In places the surface layer and subsurface
layer are sandy loam or silt loam. In some areas the
upper part of the subsoil is loam or sandy loam.

Included with this soil in mapping are a few small
areas of the well drained and moderately well drained
Campia Variant on convex slopes and small areas of
Plover and Poskin soils, which are more rapidly perme-
able than the Comstock Variant. Also included are a few
areas where the slope is more than 3 percent. Included
areas make up 5 to 15 percent of the unit.

Permeability is moderately slow, and available water
capacity is moderate. Organic-matter content also is
moderate, and tilth is good. The shrink-swell potential is
moderate in the subsoil and in the underlying material.
This soil is saturated within 1 foot to 3 feet of the
surface during wet periods.

Many areas are farmed, and many remain wooded or
are pastured. The potential is good for cultivated crops,
pasture, and woodland and poor for most engineering
uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. An artificial drainage
system of surface ditches or tile is needed for depend-
able crop production. Row crops can be grown year after
year without excessive erosion. Returning crop residue
to the soil or regularly adding other organic material
helps to maintain good tilth and improves fertility.

This soil is suited to growing many of the pasture
grasses and legumes. It should be artificially drained if a
taprooted crop, such as alfalfa, is grown. Overgrazing or
grazing when the soil is too wet causes surface compac-
tion and poor tilth. Proper stocking rates, pasture rota-
tion, and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush.

Because of the seasonal high table and the moderate-
ly slow permeability, this soil is poorly suited to septic
tank absorption fields. A filtering mound of suitable mate-
rial, however, improves these absorption fields. On sites
for dwellings and small commercial buildings, suitable
base material is needed to prevent the damage caused
by low strength and shrinking and swelling. Building sites
should be artificially drained. Strengthening or replacing
the base material and providing suitable subbase materi-
al help to prevent the damage to local roads and streets
caused by frost action.

SOIL SURVEY

Capability subclass llw; woodiand suitability subclass
20.

CrA—Cromwell sandy loam, 0 to 2 percent slopes.
This nearly levei, somewhat excessively drained soil is
on outwash plains and stream terraces. Individual areas
are irregular in shape and generally are 5 to 30 acres in
size.

Typically, the surface layer is black sandy loam about
1 inch thick. The subsurface layer is dark brown sandy
loam about 2 inches thick. The subsoil is about 27
inches thick. It is dark brown sandy loam over dark
brown cobbly loamy sand and sand. The underlying ma-
terial to a depth of about 60 inches is brown and dark
brown sand. in places the surface layer is loam or loamy
sand. In some areas the upper part of the subsoil is
loamy sand. In cultivated areas plowing has mixed the
subsurface layer and part of the subsoil with the surface
layer.

Included with this soil in mapping are a few areas of
the well drained Rosholt soils, a few areas of the some-
what poorly drained Cromwell Variant in shallow depres-
sions and narrow drainageways, and a few areas where,
as a result of loamy or silty strata in the underlying
material, the downward movement of water is impeded
and available water capacity is higher. Also included are
a few small areas where the slope is more than 2 per-
cent. Included areas make up 2 to 10 percent of the unit.

Permeability is moderate in the upper loamy material
and rapid in the underlying material. Available water ca-
pacity is low. Runoff is very slow in cultivated areas.
Organic-matter content is low.

Most areas are woodland. Some are farmed or pas-
tured. The potential is fair for cultivated crops and pas-
ture and good for woodland and most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. It is droughty, howev-
er, and crop yields are limited in most years as a resuit
of the low available water capacity. Returning crop resi-
due to the soil or regularly adding other organic material
helps to maintain good tilth and improves fertility.

This soil is suited to growing many of the pasture
grasses and legumes. Because the soil is droughty, a
deep-rooted plant, such as alfalfa, generally is more pro-
ductive than other species. Overgrazing can result in
surface compaction, erosion, and poor tilth. Proper
stocking rates and pasture rotations keep the pasture
and the soil in good condition.

This soil is suited to trees used for wood products.
Carefully planting vigorous nursery stock improves seed-
ling survival during dry periods. Suitable herbicides or
mechanical removal of brush controls competing vegeta-
tion, which can interfere with natural regeneration follow-
ing harvest.

This soil is suited to septic tank absorption fields. The
effluent, however, can pollute ground water because the
underlying material is rapidly permeable. The soil is
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suited as a site for buildings and for local roads and
streets.

Capability subclass Ills; woodland suitability subclass
2d.

CrB—Cromwell sandy loam, 2 to 6 percent slopes.
This undulating, somewhat excessively drained soil is on
outwash plains and stream terraces. Individual areas are
irregular in shape and generally are 5 to 30 acres in size.

Typically, the surface layer is black sandy loam about
1 inch thick. The subsurface layer is dark brown sandy
loam about 2 inches thick. The subsoil is about 27
inches thick. It is dark brown sandy loam over dark
brown cobbly loamy sand and sand. The underlying ma-

terial to a depth of about 60 inches is brown and dark .

brown sand. In places the surface layer is loam or loamy
sand. In some areas the upper part of the subsoil is
loamy sand. In cultivated areas plowing has mixed the
subsurface layer and part of the subsoil with the surface
layer.

Included with this soil in mapping are a few areas of
the well drained Rosholt soils, a few areas of the some-
what poorly drained Cromwell Variant in shallow depres-
sions and narrow drainageways, and a few areas where,
as a result of loamy or silty strata in the underlying
material, the downward movement of water is impeded
and available water capacity is higher. Also included are
a few areas where slopes are short and more than 6
percent and a few where they are less than 2 percent.
Included areas make up 2 to 10 percent of the unit.

Permeability is moderate in the upper loamy material
and rapid in the underlying material. Available water ca-
pacity is low. Runoff is slow in cultivated areas. Organic-
matter content is low.

Most areas are woodland. Some are farmed or pas-
tured. The potential is fair for cultivated crops and pas-
ture and good for woodland and most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. It is droughty, howev-
er, and crop vields are limited in most years as a result
of the low available water capacity. A proper crop rota-
tion or minimum tillage helps to control erosion. Return-
ing crop residue to the soil or regularly adding other
organic material helps to maintain good tilth and im-
proves fertility.

This soil is suited to growing many of the pasture
grasses and legumes. Because the soil is droughty, a
deep-rooted plant, such as alfalfa, generally is more pro-
ductive than other species. Overgrazing can result in
surface compaction, erosion, and poor tilth. Proper
stocking rates and pasture rotations keep the pasture
and the soil in good condition.

This soil is suited to trees used for wood products.
Carefully planting vigorous nursery stock improves seed-
ling survival during dry periods. Suitable herbicides or
mechanical removal of brush controls competing vegeta-
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tion, which can interfere with natural regeneration follow-
ing harvest.

This soil is suited to septic tank absorption fields. The
effluent, however, can pollute ground water because the
underlying material is rapidly permeable. The soil is
suited as a site for buildings and for local roads and
streets.

Capability subclass llle; woodland suitability subclass
2d.

CrC—Cromwell sandy loam, 6 to 12 percent
slopes. This rolling, somewhat excessively drained soil is
on outwash plains and stream terraces. Individual areas
are irregular in shape and generally are 5 to 25 acres in
size.

Typically, the surface layer is black sandy loam about
1 inch thick. The subsurface layer is dark brown sandy
loam about 2 inches thick. The subsoil is about 25
inches thick. It is dark brown sandy loam over dark
brown cobbly loamy sand and sand. The underlying ma-
terial to a depth of about 60 inches is brown and dark
brown sand. In places the surface layer is loamy sand. In
some areas the upper part of the subsoil is loamy sand.
In cultivated areas plowing has mixed the subsurface
layer and part of the subsoil with the surface layer.

Included with this soil in mapping are a few areas of
the well drained Rosholt soils, a few small areas of the
somewhat poorly drained Cromwell Variant and Poskin
soils in shallow depressions, a few areas of the exces-
sively drained Emmert soils on small kames and eskers,
and a few areas where, as a result of loamy or silty
bands in the underlying material, the downward move-
ment of water is impeded and available water capacity is
higher. Also included are a few areas where slopes are
short and more than 12 percent and small areas where
they are less than 6 percent. Included areas make up 5
to 15 percent of the unit.

Permeability is moderate in the upper loamy material
and rapid in the underlying material. Available water ca-
pacity is low. Runoff is medium in cultivated areas. Or-
ganic-matter content is low. :

Most areas are woodland. A few are farmed or pas-
tured. The potential is fair for cultivated crops and pas-
ture and good for woodland and most engineering uses.

This soil is poorly suited to growing corn and small
grain but is suited to growing grasses and legumes for
forage. If cultivated crops are grown, the hazard of ero-
sion is moderate. In most areas slopes are too short and
irregular for stripcropping, terracing, or farming on ‘the
contour. A proper crop rotation helps to prevent exces-
sive soil loss. Minimum tillage, winter cover crops, and
spring plowing help to reduce soil loss in row cropped
areas. Returning crop residue to the soil or regularly
adding other organic material helps to maintain good tilth
and improves fertility. This soil is droughty, and crop
yields are limited in most years as a result of the low
available water capacity.
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This soil is suited to growing many of the pasture
grasses and legumes. Because the soil is droughty, a
deep-rooted plant, such as alfalfa, generally is more pro-
ductive than other species. Overgrazing can result in
surface compaction, erosion, and poor tilth. Proper
stocking rates and pasture rotations keep the pasture
and the soil in good condition.

This soil is suited to trees used for wood products.
Carefully planting vigorous nursery stock improves seed-
ling survival during dry periods. Suitable herbicides or
mechanical removal of brush controls competing vegeta-
tion, which can interfere with natural regeneration follow-
ing harvest.

This soil is suited to septic tank absorption fields. The
effluent, however, can pollute ground water because the
underlying material is rapidly permeable. Because of the
slope, land shaping is needed on building sites and cut-
ting and filling generally are needed on sites for local
roads and streets. The less sloping included areas are
better building sites. Stabilizing road cuts is difficult be-
cause cutbanks cave in and are low in natural fertility.
Proper land shaping and additions of suitable topsoil,
however, can overcome these limitations. In some areas
this soil is an important local source of sand for con-
struction and road building.

Capability subclass 1Ve; woodland suitability subclass
2d.

CrD—Cromwell sandy loam, 12 to 25 percent
slopes. This hilly and very hilly, somewhat excessively
drained soil is on outwash plains and stream terraces.
Individual areas are irregular in shape and generally are
5 to 25 acres in size.

Typically, the surface layer is black sandy loam about
1 inch thick. The subsurface layer is dark brown sandy
loam about 2 inches thick. The subsoil is about 25
inches thick. It is dark brown sandy loam over dark
brown cobbly loamy sand and sand. The underlying ma-
terial to a depth of about 60 inches is brown and dark
brown sand. In places the surface layer or the upper part
of the subsoil is loamy sand.

Included with this soil in mapping are a few areas of
the well drained Rosholt soils, a few small areas of the
somewhat poorly drained Cromwell Variant and Poskin
soils in shallow depressions, a few areas of the exces-
sively drained Emmert soils on small kames and eskers,
and a few areas where, as a result of loamy or silty
bands in the underlying material, the downward move-
ment of water is impeded and available water capacity is
higher. Also included are a few areas where slopes are
short and more than 25 percent and small areas where
they are less than 12 percent. Included areas make up 5
to 15 percent of the unit.

Permeability is moderate in the upper loamy material
and rapid in the underlying material. Available water ca-
pacity is low. Organic-matter content also is low.

SOIL SURVEY

Most areas are woodland. A few are pastured. The
potential is good for woodland, fair for pasture, and poor
for cultivated crops and most engineering uses.

Because of droughtiness and a severe hazard of ero-
sion, this soil is generally not suited to row crops.
Grasses and legumes for forage, however, can be grown
without excessive erosion.

This soil is suited to growing many of the pasture
grasses and legumes. Because the soil is droughty, a
deep-rooted plant, such as alfalfa, generally is more pro-
ductive than other species. Overgrazing can result in
surface compaction, erosion, and poor tilth. Proper
stocking rates and pasture rotations keep the pasture
and the soil in good condition.

This soil is suited to trees used for wood products.
Erosion can be controlled by planting trees on the con-
tour and by carefully locating skid roads during harvest.
Carefully planting vigorous nursery stock improves the
survival rate. Suitable herbicides or mechanical removal
of brush controls competing vegetation, which can inter-
fere with natural regeneration following harvest.

Because it is hilly and very hilly, this soil is poorly
suited to septic tank absorption fields. This limitation,
however, can be overcome by land shaping or avoided
by selecting a less steep included area. The effluent
from these absorption fields can pollute ground water
because the underlying material is rapidly permeable.

Because of the slope, land shaping is needed on
building sites and extensive cutting and filling generally is
needed on sites for local roads and streets. The less
steep included areas are better building sites. Stabilizing
road cuts is difficult because cutbanks cave in and are
low in natural fertility. Proper land shaping and additions
of suitable topsoil, however, can overcome these limita-
tions. In some areas this soil is an important local source
of sand for construction and road building.

Capability subclass Vle; woodland suitability subclass
2d.

CsA—Cromwell Variant sandy loam, 0 to 3 percent
slopes. This nearly level and undulating, somewhat
poorly drained soil is on outwash plains and stream ter-
races. Individual areas are irregularly shaped or long and
narrow and generally are 3 to 15 acres in size.

Typically, the surface layer is dark grayish brown
sandy loam about 7 inches thick. The subsoil is about 13
inches thick. It is dark brown, mottled sandy loam over
reddish brown, mottled loamy sand. The underlying ma-
terial to a depth of about 60 inches is strong brown and
reddish brown coarse sand and gravel. In places the
surface layer is loam or fine sandy loam. In some areas
the underlying material contains little or no gravel.

Included with this soil in mapping are a few small
areas of the somewhat excessively drained Cromwell
and well drained Rosholt soils on convex slopes and a
few areas of the poorly drained and very poorly drained
Warman Variant in depressions and narrow drain-
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ageways. Also included are a few areas where, as a
result of loamy or silty strata in the underlying material,
the downward movement of water is impeded and availa-
ble water capacity is higher. Included areas make up 5
to 15 percent of the unit.

Permeability is moderately rapid in the upper loamy
material and rapid in the underlying material. Available
water capacity is low. Organic-matter content also is low.
Runoff is slow in cultivated areas. This soil is saturated
within 1 foot to 3 feet of the surface during wet periods.

Many areas remain wooded. Some are farmed or pas-
tured. The potential is fair for cultivated crops and pas-
ture, good for woodland, and poor for most engineering
uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. An artificial drainage
system of surface ditches or open ditches is needed for
dependable crop production. The soil is droughty, and in
most years crop yields are limited as a result of the low
available water capacity. Returning crop residue to the
soil or regularly adding other organic material helps to
maintain good tilth and improves fertility.

This soil is suited to growing many of the pasture
grasses and legumes. It should be artificially drained if a
taprooted plant, such as alfalfa, is grown. Overgrazing or
grazing when the soil is too wet causes surface compac-
tion and poor tilth. Proper stocking rates, pasture rota-
tion, and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is suited to trees used for wood products.
Carefully planting vigorous nursery stock improves the
survival rate during dry periods. Clear-cut or area-selec-
tion harvest methods reduce the danger of windthrow to
the remaining trees. Suitable herbicides or mechanical
removal controls competing vegetation, which can inter-
fere with natural regeneration following harvest.

Because it has a seasonal high water table, this soil is
poorly suited to septic tank absorption fields. A filtering
mound of suitable material, however, improves these ab-
sorption fields. Building sites should be artificially
drained. Providing suitable subbase material helps to
prevent the damage to local roads and streets caused
by frost action.

Capability subclass Illw; woodland suitability subclass
2d.

CtA—Croswell loamy sand, 0 to 3 percent slopes.
This nearly level and undulating, moderately well drained
soil is on glacial outwash plains and stream terraces.
Individual areas are irregular in shape and generally are
2 to 20 acres in size.

Typically, the surface layer is very dark grayish brown
loamy sand about 8 inches thick. The subsoil is brown,
strong brown, yellowish red, and reddish yellow sand
about 32 inches thick. It is mottled below a depth of
about 21 inches. The underlying material to a depth of
about 60 inches is yellowish brown sand. In places the
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surface layer is fine sand or loamy fine sand. In some
areas the subsoil and underlying material are fine sand.

Included with this soil in mapping are a few areas of
the somewhat excessively drained Menahga and Omega
soils, a few areas of the somewhat poorly drained Lino
soils and poorly drained and very poorly drained Newson
soils in shallow depressions and narrow drainageways,
and a few areas where, as a result of loamy or silty
strata in the underlying material, the downward move-
ment of water is impeded and available water capacity is
higher. Also included are a few small areas where the
slope is more than 3 percent. Included areas make up 5
to 15 percent of the unit.

Permeability is rapid, and available water capacity is
low. Runoff is very slow in cultivated areas. Organic-
matter content is low. This soil is saturated within 2 or 3
feet of the surface during wet periods.

Many areas remain wooded or are pastured. Some are
farmed. The potential is poor for cultivated crops and
pasture, good for woodland, and fair or poor for most
engineering uses.

Because it is droughty, this soil is poorly suited to
growing corn and small grain and to grasses and le-
gumes for forage. In most years crop yields are limited
as a result of the low available water capacity. Some
areas have potential as irrigated cropland. Winter cover
crops, crop residue management, and field windbreaks
help to prevent excessive soil blowing. Returning crop
residue to the soil or regularly adding other organic ma-
terial helps to maintain good tiith and improves fertility.

This soil is suited to growing only certain pasture
grasses and legumes. Because the soil is droughty, a
deep-rooted plant, such as alfalfa, generally is more pro-
ductive than other species. Overgrazed pastures are
subject to soil blowing. Proper stocking rates and pas-
ture rotations keep the pasture and the soil in good
condition.

This soil is suited to trees used for wood products.
Carefully planting vigorous nursery stock improves the
survival rate. Suitable herbicides or mechanical removal
controls competing vegetation, which can interfere with
natural regeneration following harvest.

Because it has a seasonal high water table, this soil is
poorly suited to septic tank absorption fields. A filtering
mound of suitable material improves these absorption
fields. Building sites should be artificially drained, espe-
cially if dwellings with basements are constructed.

Capability subclass IVs; woodland suitability subclass
2s.

CuA—Crystal Lake silt loam, 0 to 2 percent slopes.
This nearly level, moderately well drained soil is on
broad glacial lake plains. Individual areas are irregular in
shape and generally are 10 to 30 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsurface layer is light
brownish gray silt loam about 4 inches thick. The next 8
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inches is a mixture of the subsoil and the subsurface
layer. The subsoil is dark yellowish brown, mottled silt
loam about 12 inches thick. It has thin strata of very fine
sandy loam in the lower part. The underlying material to
a depth of about 60 inches is yellowish brown, mottled
silt loam that has thin strata of very fine sand. In places
the surface layer is loam or very fine sandy loam. In a
few areas the subsoil is fine sandy loam or is redder.

Included with this soil in mapping are a few small
areas of the well drained Campia soils on small convex
slopes and a few areas of the somewhat poorly drained
Comstock soils in shallow depressions. Also included are
small areas where the slope is more than 2 percent.
Included areas make up 2 to 10 percent of the unit.

Permeability is moderate, and available water capacity
is very high. Organic-matter content is moderate, and
tilth is good. This soil is saturated within 2 1/2 to 3 1/2
feet of the surface during wet periods.

Most areas are farmed. Only a few areas are pasture
or woodland. The potential is good for cultivated crops,
pasture, and woodland and poor for most engineering
uses.

This soil is suited to growing corn and smali grain and
to grasses and legumes for forage. Row crops can be
grown year after year without excessive erosion. Return-
ing crop residue to the soil or regularly adding other
organic material helps to maintain good tilth, improves
fertility, and increases the rate of water infiltration.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor {tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the sail in good condition.

Although little of the acreage is woodland, this soil is
suited to trees used for wood products. The only soil
related forest management problem is competition from
brush following harvest. This competition can interfere
with natural regeneration. It can be reduced by suitable
herbicides or by mechanical removal of the brush.

Because it has a seasonal high water table, this soil is
poorly suited to septic tank absorption fields. A filtering
mound of suitable material improves these absorption
fields. The soil lacks the strength needed to support
vehicular traffic and dwellings and small commercial
buildings, but strengthening or replacing the base materi-
al can overcome this limitation. Artificial drainage is
needed on sites for dwellings with basements. Providing
suitable subbase material helps to prevent the road
damage caused by frost action.

Capability class 1; woodland suitability subclass 20.

CuB—Crystal Lake silt loam, 2 to 6 percent slopes.
This undulating, moderately well drained soil is on broad
glacial lake plains and terraces. Individual areas are ir-
regular in shape and generally are 5 to 12 acres in size.
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Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsurface layer is light
brownish gray silt loam about 4 inches thick. The next 8
inches is a mixture of the subsoil and the subsurface
layer. The subsoil is dark yellowish brown, mottled silt
loam about 12 inches thick. It has thin strata of very fine
sandy loam in the lower part. The underlying material to
a depth of about 60 inches is yellowish brown, mottled
silt loam that has thin strata of very fine sand. In places
the surface layer is loam or very fine sandy loam or is
redder.

Included with this soil in mapping are a few small
areas of the well drained Campia soils on convex slopes
and a few areas of the somewhat poorly drained Com-
stock soils in shallow depressions. Also included are a
few areas where slopes are short and more than 6
percent and a few areas where they are less than 2
percent. Included areas make up 2 to 15 percent of the
unit.

Permeability is moderate, and available water capacity
is very high. Organic-matter content is moderate, and
tilth is good. This soil is saturated within 2 1/2 to 3 1/2
feet of the surface during wet periods.

Most areas are farmed. Only a few areas are pasture
or woodland. The potential is good for cultivated crops,
pasture, and woodland and poor for most engineering
uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, measures that prevent excessive erosion are
needed. In most areas slopes are too short and irregular
for stripcropping, terracing, or farming on the contour. A
proper crop rotation helps to prevent excessive soil loss.
In most areas row crops can be grown year after year
without excessive soil loss if tillage is kept to a minimum.
Returning crop residue to the soil or regularly adding
other organic material helps to maintain good tilth, im-
proves fertility, and increases the rate of water infiltra-
tion.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

Although little of the acreage is woodland, this soil is
suited to trees used for wood products. The only soil
related forest management problem is competition from
brush following harvest. This competition can interfere
with natural regeneration. It can be reduced by suitable
herbicides or by mechanical removal of the brush.

This soil is poorly suited to septic tank absorption
fields because it has a seasonal high water table. A
filtering mound of suitable material, however, improves
these absorption fields. The soil lacks the strength
needed to support vehicular traffic and dwellings and
small commercial buildings, but strengthening or replac-
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ing the base material can overcome this limitation. Artifi-
cial drainage is needed on sites for dwellings with base-
ments. Providing suitable subbase material helps to pre-
vent the road damage caused by frost action.

Capability subclass lle; woodland suitability subclass
20.

CvB—Cushing loam, 2 to 6 percent slopes. This
undulating, well drained and moderately well drained soil
is on plane or convex ridgetops on glacial moraines.
Individual areas are irregular in shape and generally are
5 to 30 acres in size.

Typically, the surface layer is very dark grayish brown
loam about 9 inches thick. The subsurface layer is brown
loam about 7 inches thick. The next 4 inches is a mixture
of brown and dark brown loam. The subsoil is dark
brown sandy clay loam about 22 inches thick. It is mot-
tled in the lower part. The underlying material to a depth
of about 60 inches is dark brown loam. In places the
surface layer is sandy loam, loamy sand, or silt loam. In
a few areas the underlying material has bands of sand or
gravelly sand. '

Included with this soil in mapping are small areas of
the somewhat poorly drained Alstad soils on concave
slopes or in shallow depressions. Also included are a
few areas where slopes are short and more than 6
percent and a few where they are less than 2 percent.
Included areas make up 2 to 10 percent of the unit.

Permeability is moderately slow, and available water
capacity is high. Runoff is slow in cultivated areas. Or-
ganic-matter content is moderate, and tilth is good. In
undrained areas this soil is saturated within 3 to 6 feet of
the surface during wet periods.

Most areas are farmed. A few remain wooded or are
pastured. The potential is good for cultivated crops, pas-
ture, and woodland and fair or poor for most engineering
uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, the hazard of erosion is slight. In, most areas
slopes are too short and irregular for stripcropping, ter-
racing, or farming on the contour. Proper crop rotations,
minimum tillage, and spring plowing help to prevent ex-
cessive soil loss. Returning crop residue to the soil or
regularly adding other organic material helps to maintain
good tilth, improves fertility, and increases the rate of
water infiltration.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
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reduced by suitable herbicides or by mechanical removal
of the brush.

Because it is too slowly permeable and in some areas
has a water table too near the surface, this soil is poorly
suited to septic tank absorption fields. A filtering mound
of suitable material, however, improves these absorption
fields. The soil lacks the strength needed to support
dwellings and small buildings and vehicular traffic, but
providing suitable base material can overcome this limi-
tation.

Capability subclass lle; woodland suitability subclass
20.

CvC2—Cushing loam, 6 to 12 percent slopes,
eroded. This rolling, well drained soil is on the sides and
convex tops of ridges on glacial moraines. Individual
areas are irregular in shape and generally are 5 to 25
acres in size.

Typically, the surface layer is dark grayish brown loam
about 7 inches thick. The next 4 inches is a mixture of
brown and dark brown loam. The subsoil is dark brown
sandy clay loam about 22 inches thick. The underlying
material to a depth of about 60 inches is dark brown
loam. In uncultivated areas the surface layer is very dark
grayish brown loam about 3 inches thick. In places it is
sandy loam, loamy sand, or silt loam. In a few areas the
underlying material has bands of sand or gravelly sand.

Included with this soil in mapping are small areas of
the somewhat poorly drained Alstad soils on concave .
slopes and the poorly drained and very poorly drained
Bluffton soils in shallow depressions. Also included are a
few areas where slopes are short and more than 12
percent and small areas where they are less than 6
percent. Included areas make up 2 to 10 percent of the
unit.

Permeability is moderately slow, and available water
capacity is high. Runoff is medium in cultivated areas.
Organic-matter content is low. Erosion has lowered the
organic-matter content and the fertility level, decreased
the capacity of the soil to retain water, and resulted in
poorer tilth in the surface layer.

Most areas are farmed. A few remain wooded or are
pastured. The potential is good for cultivated crops, pas-
ture, and woodland and fair or poor for most engineering
uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, the hazard of further erosion is moderate. In
most areas slopes are too short and irregular for strip-
cropping, terracing, or farming on the contour. A proper
crop rotation can prevent excessive soil loss. Minimum
tillage, winter cover crops, and spring plowing help to
reduce soil loss in row cropped areas. Returning crop
residue to the soil or regularly adding other organic ma-
terial improves tilth and fertility and increases the rate of
water infiltration.
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This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, results in surface compaction,
erosion, and poor tilth. Proper stocking rates, pasture
rotation, and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush.

Because it is too slowly permeable, this soil is poorly
suited to septic tank absorption fields. A filtering mound
of suitable material improves these absorption fields. The
soil lacks the strength needed to support dwellings and
small commercial buildings and vehicular traffic, but pro-
viding suitable base material can overcome this limita-
tion. Because of the slope, land shaping is needed on
building sites. The less sloping included areas are better
building sites.

Capability subclass llle; woodland suitability subclass
20.

CvD—Cushing loam, 12 to 20 percent slopes. This
hilly, well drained soil is on the sides and convex tops of
fridges on glacial moraines. Individual areas are irregular
in shape and generally are 5 to 20 acres in size.

Typically, the surface layer is very dark grayish brown
loam about 3 inches thick. The subsurface layer is brown
loam about 12 inches thick. The next 4 inches is a
mixture of brown and dark brown loam. The subsoil is
dark brown sandy clay loam about 20 inches thick. The
underlying material to a depth of about 60 inches is dark
brown loam. In places the surface layer is sandy loam,
loamy sand, or silt loam. In a few areas the underlying
material has bands of sand or gravelly sand. In cultivated
areas, which commonly are eroded, plowing has mixed
most or all of the subsurface layer with the surface layer.

Included with this soil in mapping are small areas of
the somewhat poorly drained Alstad soils on concave
slopes and the poorly drained and very poorly drained
Bluffton and Cathro soils in shallow depressions. Also
included are a few areas where slopes are short and
more than 20 percent and a few where they are less
than 12 percent. Included areas make up 10 to 15 per-
cent of the unit.

Permeability is moderately slow, and available water
capacity is high. Organic-matter content is moderate, and
tilth is good.

Most areas are woodland. The potential is good for
woodland, fair for pasture, and poor for cultivated crops
and most engineering uses.

This soil is poorly suited to growing corn and small
grain but is suited to growing grasses and legumes for
forage. If cultivated crops are grown, the hazard of ero-
sion is severe. In most areas slopes are too short and
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irregular for stripcropping, terracing, or farming on the
contour. Proper crop rotations, minimum tillage, and
spring plowing help to prevent excessive soil loss.

This soil is suited to growing many of the pasture
grasses ~nd legumes. Overgrazing, however, results in
surface compaction, poor tilth, and excessive erosion.
Proper stocking rates and pasture rotations keep the
pasture and the soil in good condition.

This soil is suited to trees used for wood products.
The soil related problems of forest management are the
slope and the encroachment of brush following harvest.
Planting trees on the contour and carefully locating skid
roads during harvest minimize erosion and improve
equipment trafficability. Care in planting and selection of
vigorous planting stock improve the survival rate on the
steeper slopes facing south or west. Suitable herbicides
effectively control the brush competing with natural re-
generation following harvest. The brush can be removed
mechanically if it is a problem. Skidding can expose
sufficient mineral soil to allow adequate regeneration.

Because it is too slowly permeable and too steep, this
soil is poorly suited to septic tank absorption fields. A
filtering mound of suitable material helps to overcome
the moderately slow permeability. The less steep includ-
ed areas are better sites for these absorption fields.
~ The slope limits this soil as a site for dwellings, but
this limitation can be overcome by land shaping or avoid-
ed by selecting a less steep included area. On sites for
local roads and streets, extensive cutting and filling gen-
erally is needed because slopes are hilly and irregular.
The soil lacks the strength needed to support vehicular
traffic, but strengthening or replacing the base material
can overcome this limitation.

Capability subclass IVe; woodland suitability subclass
2r.

CvE—Cushing loam, 20 to 30 percent slopes. This
very hilly, well drained soil is on the sides and convex
tops of ridges on glacial moraines. Individual areas are
irregular in shape and generally are 5 to 15 acres in size.

Typically, the surface layer is very dark grayish brown
loam about 3 inches thick. The subsurface layer is brown
loam about 9 inches thick. The next 4 inches is a mixture
of brown and dark brown loam. The subsoil is dark
brown sandy clay loam about 15 inches thick. The un-
derlying material to a depth of about 60 inches is dark
brown loam. In places the surface layer is sandy loam,
loamy sand, or silt loam. In a few areas the underlying
material has bands of sand or gravelly sand.

Included with this soil in mapping are small areas of
the somewhat poorly drained Alstad soils on concave
slopes and the poorly drained and very poorly drained
Bluffton and Cathro soils in shallow depressions. Also
included are a few areas where slopes are short and
more than 30 percent and a few where they are less
than 20 percent. Included areas make up 10 to 15 per-
cent of the unit.
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Permeability is moderately slow, and available water
capacity is high. Organic-matter content is moderate, and
tilth is good.

Most areas are woodland. The potential is good for
woodland, fair for pasture, and poor for cultivated crops
and most engineering uses.

Because it is very hilly, this soil is generally unsuited to
cultivated crops. It is suited, however, to growing many
of the pasture grasses and legumes. Overgrazing results
in surface compaction, poor tilth, and excessive erosion.
Proper stocking rates and pasture rotations keep the
pasture and the soil in good condition.

This soil is suited to trees used for wood products.
The soil related problems of forest management are the
slope and the encroachment of brush following harvest.
Planting trees on the contour and carefully locating skid
roads during harvest minimize erosion and improve
equipment trafficability. Care in planting and selection of
vigorous planting stock improve the survival rate on the
steeper slopes facing south or west. Suitable herbicides
effectively control the brush competing with natural re-
generation following harvest. The brush can be removed
mechanically if it is a problem. Skidding can expose
sufficient mineral soil to allow adequate regeneration.

Because it is too slowly permeable and too steep, this
soil is poorly suited to septic tank absorption fields. A
filtering mound of suitable material helps to overcome
the moderately slow permeability. The less steep includ-
ed areas are better sites for these absorption fields.

The slope limits this soil as a site for dwellings, but
this limitation can be overcome by land shaping or avoid-
ed by selecting a less steep included area. On sites for
local roads and streets, extensive cutting and filling is
needed. The soil lacks the strength needed to support
vehicular traffic, but strengthening or replacing the base
material can overcome this limitation.

Capability subclass Vle; woodland suitability subclass
2r.

CwD3—Cushing soils, 12 to 25 percent slopes, se-
verely eroded. These hilly and very hilly, well drained
soils are on the sides and convex tops of ridges on
glacial moraines. Individual areas are irregular in shape
and generally are 5 to 15 acres in size.

Typically, the surface layer is dark brown sandy clay
loam or clay loam about 6 inches thick. The 'subsoil is
dark brown sandy clay loam about 19 inches thick. The
underlying material to a depth of about 60 inches is dark
brown loam. The texture of the surface layer varies
widely. It can be fine sandy loam and loam in the less
eroded areas. In a few places the surface layer overlies
a brown loam subsurface layer about 4 inches thick. In a
few areas the underlying material has bands of sand or
gravelly sand.

Included with these soils in mapping are small areas of
the somewhat poorly drained Alstad soils on concave
slopes and the poorly drained and very poorly drained
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Bluffton and Cathro soils in shallow depressions. In
some of these depressions several feet of colluvium
washed in from the adjacent soils. Also included are a
few areas where slopes are short and more than 25
percent and a few small areas where they are less than
12 percent. Included areas make up 10 to 15 percent of
the unit.

Permeability is moderately slow, and available water
capacity is high. Organic-matter content is low. Erosion
has lowered the organic-matter content and the fertility
level, decreased the infiltration rate and the capacity of
the soil to retain water, and resulted in poorer tilth in the
surface layer.

Many areas formerly were cultivated but are now pas-
ture or are idle land. Some areas are farmed. The poten-
tial is fair for pasture and woodland and poor for cultivat-
ed crops and most engineering uses.

These soils are generally unsuited to cultivated crops
because of the erosion damage already evident and the
severe hazard of further erosion. They are suited, how-
ever, to growing many of the pasture grasses and le-
gumes. Overgrazing results in surface compaction and
excessive erosion. Proper stocking rates and pasture
rotations keep the pasture in good condition and help to
control erosion.

These soils are suited to trees used for wood prod-
ucts. The soil related problems of forest management
are the slope and the encroachment of brush following
harvest. Planting trees on the contour and carefully lo-
cating skid roads during harvest minimize erosion and
improve equipment trafficability. Care in planting and se-
lection of vigorous planting stock improve the survival
rate on the steeper slopes facing south or west. Suitable
herbicides effectively control the brush competing with
natural regeneration following harvest. The brush can be
removed mechanically if it is a problem. Skidding can
expose sufficient mineral soil to allow adequate regen-
eration.

Because they are too slowly permeable and too steep,
these soils are poorly suited to septic tank absorption
fields. A filtering mound of suitable material helps to
overcome the moderately slow permeability. The less
steep included areas are better sites for these absorp-
tion fields.

The slope limits these soils as sites for dwellings, but
this limitation can be overcome by land shaping or avoid-
ed by selecting a less steep included area. On sites for
local roads and streets, extensive cutting and filling gen-
erally is needed. The soils lack the strength needed to
support vehicular traffic, but strengthening or replacing
the base material can overcome this limitation.

Capability subclass Vle; woodland suitability subclass
2r.

CxB—Cushing complex, 2 to 6 percent slopes. This
map unit consists of undulating, somewhat excessively
drained, well drained, and moderately well drained soils
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formed in mixed glacial drift on pitted glacial moraines.
Slopes are short and irregular, and depressions and
small wet areas are common. Individual areas are irregu-
lar in shape and generally are 5 to 25 acres in size. They
are 55 to 65 percent Cushing soils and 15 to 25 percent
Alban, Brill, Campia, Cromweli, Menahga, and Rosholt
soils. These soils are so intricately mixed or are in such
small areas that mapping them separately is not practi-
cal.

Typically, the Cushing soil has a surface layer of very
dark grayish brown loam about 9 inches thick. The sub-
surface layer is brown loam about 7 inches thick. The
next 4 inches is a mixture of brown and dark brown
loam. The subsoil is dark brown sandy clay loam about
22 inches thick. It is mottled in the lower part. The
underlying material to a depth of about 60 inches is dark
brown-loam. In places the surface layer is sandy loam,
loamy sand, or silt loam.

The Alban, Campia, and Rosholt soils are well drained,
the Cromwell and Menahga soils somewhat excessively
drained, and the Brill soils moderately well drained. The
Alban soils formed in loamy material over glacial lacus-
trine sediments, the Brill soils in silty material over glacial
outwash sediments, the Campia soils in silty material
over glacial lacustrine sediments, the Cromwell and Ro-
sholt soils in loamy material over glacial outwash sedi-
ments, and the Menahga soils in sandy glacial outwash.

Included with these soils in mapping are small areas of
the somewhat poorly drained Alstad and Poskin soils on
concave slopes and in shallow depressions. Also includ-
ed are small areas of the poorly drained or very poorly
drained Bluffton, Rifle, and Seelyeville soils in deep de-
pressions and a few areas where the slope is more than
6 percent. Included areas make up 10 to 15 percent of
the unit.

Permeability is moderately slow and available water
capacity high in the Cushing soil. In the Alban, Brill,
Campia, Cromwell, Menahga, and Rosholt soils, perme-
ability is moderate to very rapid and available water
capacity is very high to low. Runoff is slow in cultivated
areas. The Cromwell and Menahga soils are droughty.

Most areas are farmed or pastured. Many remain
woodland. The potential is good for cultivated crops,
pasture, and woodland and poor for most engineering
uses.

These soils are suited to growing corn and small grain
and to grasses and legumes for forage. If cultivated
crops are grown, the hazard of erosion is slight or mod-
erate. Slopes are too short and irregular for stripcrop-
ping, terracing, or farming on the contour. A proper crop
rotation helps to prevent excessive erosion. Minimum
tillage and winter cover crops in combination with spring
plowing help to reduce soil losses in row cropped areas.
Because the soils are droughty in some areas, some
crops mature unevenly. Wet depressions interfere with
cultivation. Draining these depressions generally is diffi-
cult. Returning crop residue to the soil or regularly
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adding other organic material improves tilth and fertility
and increases the rate of water infiltration.

These soils are suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

These soils are suited to trees used for wood prod-
ucts. The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. it can be
reduced by suitable herbicides or by mechanical removal
of the brush.

Because this map unit is complex, onsite investigation
is needed to select suitable areas large enough for
septic tank absorption fields or for building site develop-
ment. In most areas permeability is too slow for septic
tank absorption fields, but a filtering mound of suitable
material helps to overcome this limitation.

In most areas these soils lack the strength needed to
support vehicular traffic and dwellings and small com-
mercial buildings, but providing suitable base material
can overcome this limitation. Adding suitable subbase
material helps to prevent the road damage caused by
frost action.

Capability subclass lle; woodland suitability subclass
20.

CxC2—Cushing complex, 6 to 12 percent slopes,
eroded. This map unit consists of rolling, somewhat ex-
cessively drained and well drained soils formed in mixed
glacial drift on pitted glacial moraines. Slopes are short
and irregular, and depressions and small wet areas are
common. Individual areas are irregular in shape and gen-
erally are 10 to 40 acres in size. They are 50 to 60
percent Cushing soils and 20 to 30 percent Alban,
Antigo, Campia, Cromwell, Menahga, and Rosholt soils.
These soils are so intricately mixed or are such small
areas that mapping them separately is not practical.

Typically, the Cushing soil has a surface layer of dark
grayish brown loam about 7 inches thick. The next 4
inches is a mixture of brown and dark brown loam. The
subsoil is dark brown sandy clay loam about 22 inches
thick. The underlying material to a depth of about 60
inches is dark brown loam. In uncultivated areas a very
dark grayish brown surface layer about 3 inches thick
overlies a brown loam subsurface layer about 9 inches
thick. In places the surface layer is sandy loam, loamy
sand, or silt loam. _

The Alban, Antigo, Campia, and Rosholt soils are well
drained and the Cromwell and Menahga soils somewhat
excessively drained. The Alban soils formed in loamy
material over glacial lacustrine sediments, the Antigo
soils in silty material over glacial outwash sediments, the
Campia soils in silty material over glacial lacustrine sedi-
ments, the Cromwell and Rosholt soils in loamy material
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over glacial outwash sediments, and the Menahga soils
in sandy glacial outwash.

Included with these soils in mapping are small areas of
the somewhat poorly drained Alstad and Poskin soils on
concave slopes and in shallow depressions. Also includ-
ed are small areas of the poorly drained or very poorly
drained Bluffton, Rifle, and Seelyeville soils in deep de-
pressions; a few areas where the slope is more than 12
percent; and small areas where it is less than 6 percent.
Included areas make up 10 to 15 percent of the unit.

Permeability is moderately slow and available water
capacity high in the Cushing soil. In the Alban, Antigo,
Campia, Cromwell, Menahga, and Rosholt soils, perme-
ability is moderate to very rapid and available water
capacity very high to low. Runoff is medium in cultivated
areas. Erosion has lowered the organic-matter content
and the fertility level, decreased the capacity of the soil
to retain water, and resulted in poorer tilth in the surface
layer. The Cromwell and Menahga soils are droughty.

Most areas are farmed or pastured. Many remain
woodland. The potential is fair for cultivated crops, good
for pasture and woodland, and poor for most engineering
uses.

These soils are suited to growing corn and small grain
and to grasses and legumes for forage. If cultivated
crops are grown, the hazard of further erosion is moder-
ate. Slopes are too short and irregular for stripcropping,
terracing, or farming on the contour. A proper crop rota-
tion helps to prevent excessive erosion. Minimum tillage
and winter cover crops in combination with spring plow-
ing help to reduce soil losses in row cropped areas.
Because these soils are droughty in some areas, some
crops mature unevenly. Wet depressions interfere with
cultivation. Draining these depressions generally is diffi-
cult. Returning crop residue to the soil or regularly
adding other organic material improves tilth and fertility
and increases the rate of water infiltration.

These soils are suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, results in surface compaction,
erosion, and poor tilth. Proper stocking rates, pasture
rotation, and restricted use during wet periods keep the
pasture and the soil in good condition.

These soils are suited to trees used for wood prod-
ucts. The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush.

Because this map unit is complex, careful onsite inves-
tigation is needed to select suitable areas large enough
for septic tank absorption fields or for building site devel-
opment. In most areas permeability is too slow for septic
tank absorption fields, but a filtering mound of suitable
material helps to overcome this limitation.

In most areas these soils lack the strength needed to
support vehicular traffic and dwellings and small com-
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mercial buildings. Providing suitable base material, how-
ever, can overcome this limitation. Adding suitable sub-
base material helps to prevent the road damage caused
by frost action. On sites for local roads or streets, exten-
sive cutting and filing generally is needed because
slopes are rolling and irregular.

Capability subclass llle; woodland suitability subclass
20.

CxD2—Cushing complex, 12 to 20 percent slopes,
eroded. This map unit consists of hilly, somewhat exces-
sively drained and well drained soils formed in mixed
glacial drift on pitted glacial moraines. Slopes are short
and irregular, and depressions and small wet areas are
common. Individual areas are irregular in shape and gen-
erally are 5 to 40 acres in size. They are 45 to 55
percent Cushing soils and 25 to 35 percent Alban,
Antigo, Campia, Cromwell, Menahga, and Rosholt soils.
These soils are so intricately mixed or are in such small
areas that mapping them separately is not practical.

Typically, the Cushing soil has a surface layer of dark
grayish brown loam about 7 inches thick. The next 4
inches is a mixture of brown and dark brown loam. The
subsoil is dark brown sandy clay loam about 20 inches
thick. The underlying material to a depth of about 60
inches is dark brown loam. In uncultivated areas a very
dark grayish brown surface layer about 3 inches thick
overlies a brown loam subsurface layer about 9 inches
thick. In places the surface layer is sandy loam, loamy
sand, or silt loam.

The Alban, Antigo, Campia, and Rosholt soils are well
drained and the Cromwell and Menahga soils somewhat
excessively drained. The Alban soils formed in loamy
material over glacial lacustrine sediments, the Antigo
soils in silty material over glacial outwash sediments, the
Campia soils in silty material over glacial lacustrine sedi-
ments, the Cromwell and Rosholt soils in loamy material
over glacial outwash sediments, and the Menahga soils
in sandy glacial outwash.

Included with these soils in mapping are small areas of
the somewhat poorly drained Alstad and Poskin soils on
concave slopes and in shallow depressions. Also includ-
ed are small areas of the poorly drained or very poorly
drained Bluffton, Rifle, and Seelyeville soils in deep de-
pressions; a few areas where the slope is more than 20
percent; and small areas where it is less than 12 per-
cent. Included areas make up 10 to 15 percent of the
unit.

Permeability is moderately slow and available water
capacity high in the Cushing soil. In the Alban, Antigo,
Campia, Cromwell, Menahga, and Rosholt soils, perme-
ability is moderate to very rapid and available water
capacity very high to low. Runoff is rapid in cultivated
areas. Erosion has lowered the organic-matter content
and the fertility level, decreased the capacity of the soil
to retain water, and resulted in poorer tilth in the surface
layer. The Cromwell and Menahga soils are droughty.



44

Most areas are farmed or pastured. Many remain

woodland. The potential is poor for cultivated crops,
good for pasture and woodiand, and poor for most engi-
neering uses.
- These soils are poorly suited to growing corn and
small grain and to grasses and legumes for forage. If
cultivated crops are grown, the hazard of further erosion
is severe. Slopes are too short and irregular for strip-
cropping, terracing, or farming on the contour. A proper
crop rotation helps to prevent excessive erosion. Mini-
mum tillage and winter cover crops in combination with
spring plowing reduce soil losses in row cropped areas.
Because the soils are droughty in some areas, some
crops mature unevenly. Wet depressions interfere with
cultivation. Draining these depressions generally is diffi-
cult. Returning crop residue to the soil or regularly
adding other organic material improves tilth and fertility
and increases the rate of water infiltration.

These soils are suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, results in surface compaction,
erosion, and poor tilth. Proper stocking rates, pasture
rotation, and restricted use during wet periods keep the
pasture and the soil in good condition.

These soils are suited to trees used for wood prod-
ucts. The soil related problems of forest management
are the slope and the encroachment of brush following
harvest. Planting trees on the contour and carefully lo-
cating skid roads during harvest minimize erosion and
improve equipment trafficability. Care in planting and se-
lection of vigorous planting stock improve the survival
rate on the steeper slopes facing south or west. Suitable
herbicides effectively control the brush competing with
natural regeneration following harvest. The brush can be
removed mechanically if it is a problem. Skidding can
expose sufficient mineral soil to allow adequate regen-
eration.

Because this map unit is complex, onsite investigation
is needed to select suitable areas large enough for
septic tank absorption fields or for building site develop-
ment. In most areas the soils are too slowly permeable
and too steep for septic tank absorption fields. A filtering
mound of suitable material is beneficial.

Because of the slope, land shaping generally is
needed on building sites. The less steep included areas
can be used as building sites. In most areas these soils
lack the strength needed to support vehicular traffic and
dwellings and small commercial buildings. Providing suit-
able base material, however, can overcome this limita-
tion. Adding suitable subbase material helps to prevent
the road damage caused by frost action. On sites for
local roads or streets, extensive cutting and filling gener-
ally is needed because slopes are hilly and irregular.

Capability subclass Ve; woodland suitability subclass
ar.

SOIL SURVEY

DaA—Dakota loam, 0 to 2 percent slopes. This
nearly level, well drained soil is on broad glacial outwash
plains and stream terraces. Individual areas are irregular
in shape and generally are 10 to 100 acres in size.

Typically, the surface layer is very dark brown and very
dark grayish brown loam about 16 inches thick. The
subsoil is about 22 inches thick. It is dark brown and
dark yellowish brown loam over dark brown and strong
brown loamy sand and sand. The underlying material to
a depth of about 60 inches is light yellowish brown,
stratified sand, coarse sand, and gravel. In places the
surface layer is silt loam or fine sandy loam. In some
areas the upper part of the subsoil is silt loam.

Included with this soil in mapping are small areas of
the somewhat excessively drained Burkhardt and Hub-
bard soils and small areas of the Dakota Variant in
shallow depressions and narrow drainageways. Also in-
cluded are small areas where the slope is more than 2
percent and a few areas where limestone bedrock is
within 60 inches of the surface. Included areas make up
2 to 10 percent of the unit.

Permeability is moderate in the upper loamy material
and very rapid in the underlying material. Available water
capacity is moderate. Organic-matter content is high, and
tilth is good.

Most areas are farmed. A few are pastured. This soil is
not naturally forested and generally is not managed as
woodland. It has good potential for cultivated crops, pas-
ture, and most engineering uses.

This soil is suited to growing corn, soybeans, and
small grain and to grasses and legumes for forage. Row
crops can be grown year after year without excessive
erosion. Returning crop residue to the soil or regularly
adding other organic material helps to maintain good
tilth, improves fertility, and increases the rate of water
infiltration. Crop yields are limited during dry periods as a
result of the moderate available water capacity.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

This soil is suited to septic tank absorption fields. The
effluent can pollute ground water, however, because the
underlying material is very rapidly permeable. The soil
lacks the strength needed to support vehicular traffic, but
strengthening or replacing the base material can over-
come this limitation.

Capability subclass lls; not assigned to a woodland
suitability subclass.

DaB—Dakota loam, 2 to 6 percent slopes. This un-
dulating, well drained soil is on broad glacial outwash
plains and stream terrraces. Individual areas are irregular
in shape and generally are 5 to 20 acres in size.
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Typically, the surface layer is very dark brown and very
dark grayish brown loam about 16 inches thick. The
subsoil is about 22 inches thick. It is dark brown and
dark yellowish brown loam over dark brown and strong
brown loamy sand and sand. The underlying material to
a depth of about 60 inches is light yellowish brown,
stratified sand, coarse sand, and gravel. In places the
surface layer is silt loam or fine sandy loam. In some
areas the upper part of the subsoil is silt loam.

Included with this soil in mapping are small areas of
the somewhat excessively drained Burkhardt and Hub-
bard soils. Also included are small areas of the Dakota
Variant in shallow depressions and narrow drainageways,
areas where slopes are short and more than 6 percent,
small areas where they are less than 2 percent, and a
few areas where limestone bedrock is within 60 inches
of the surface. Included areas make up 2 to 15 percent
of the unit. _

Permeability is moderate in the upper loamy material
and very rapid in the underlying material. Available water
capacity is moderate. Organic-matter content is high, and
tilth is good.

Most areas are farmed. A few are pastured. This soil is
not naturally forested and generally is not managed as
woodland. It has good potential for cultivated crops, pas-
ture, and most engineering uses. '

This soil is suited to growing corn, soybeans, and
small grain and to grasses and legumes for forage. If
cultivated crops are grown, measures that prevent ex-
cessive erosion are needed. In most areas slopes are
too short and irregular for stripcropping, terracing, or
farming on the contour. A proper crop rotation helps to
prevent excessive soil loss. In most areas row crops can
be grown year after year without excessive soil loss if
tillage is kept to a minimum. Returning crop residue to
the soil or regularly adding other organic material helps
to maintain good tilth, improves fertility, and increases
the rate of water infiltration. Crop yields are limited
during dry periods as a result of the moderate available
water capacity.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

This soil is suited to septic tank absorption fields. The
effluent can pollute ground water, however, because the
underlying material is very rapidly permeable. The soil
lacks the strength needed to support vehicular traffic, but
strengthening or replacing the base material can over-
come this limitation.

Capability subclass lle; not assigned to a woodland
suitability subclass.

DIA—Dakota loam, limestone substratum, 0 to 3
percent slopes. This nearly level and gently sioping,
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well drained soil is on broad glacial outwash plains and
stream "terraces. It is underlain by dolomitic limestone
bedrock. Individual areas are irregular in shape and gen-
erally are 5 to 25 acres in size.

Typically, the surface layer is black and very dark
brown loam about 15 inches thick. The subsoil is about
17 inches thick. It is dark brown and dark yellowish
brown loam over dark yellowish brown loamy sand. The
underlying material, to a depth of about 44 inches, is
dark brown gravelly sand. Dolomitic limestone bedrock is
at a depth of about 44 inches. In places the surface
layer and subsoil are silt loam or fine sandy loam.

Included with this soil in mapping are small areas of
the somewhat excessively drained Burkhardt soils and a
few areas of the somewhat poorly drained Dakota Vari-
ant in shallow depressions and narrow drainageways.
Also included are a few areas where bedrock either
crops out or is at a depth of more than 60 inches and a
few areas where the slope is more than 3 percent. In-
cluded areas make up 5 to 10 percent of the unit.

Permeability is moderate in the upper loamy material
and very rapid in the underlying material. Available water
capacity is moderate. Organic-matter content is high, and
tilth is good. Fractured dolomitic limestone bedrock is at
a depth of 40 to 60 inches.

Most areas are farmed. A few are pastured. This soil is
not naturally forested and generally is not managed as
woodiand. It has good potential for cultivated crops and
pasture and fair to poor potential for most engineering
uses.

This soil is suited to growing corn, soybeans, and
small grain and to grasses and legumes for forage. Row
crops can be grown year after year without excessive
erosion. Returning crop residue to the soil or regularly
adding other organic material helps to maintain good
tilth, improves fertility, and increases the rate of water
infiltration. Crop yields are limited during dry periods as a
result of the moderate available water capacity.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

Because of the depth to bedrock, this soil is poorly
suited to septic tank absorption fields: A filtering mound
of suitable material helps to overcome this limitation.
Excavating for basements is difficult because of the bed-
rock. The soil lacks the strength needed to support ve-
hicular traffic, but strengthening or replacing the base
material can overcome this limitation.

Capability subclass lls; not assigned to woodland suit-
ability subclass.

DvA—Dakota Variant silt loam, 0 to 3 percent
slopes. This nearly level and gently sloping, somewhat
poorly drained soil is in concave areas and drainageways
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on broad glacial outwash plains. It is subject to rare
flooding. Individual areas are oval or long and narrow
and generally are 5 to 25 acres in size.

Typically, the surface layer is black and very dark
grayish brown silt loam about 13 inches thick. The sub-
soil is about 21 inches thick. It is dark brown and dark
yellowish brown, mottled loam over brown, mottled grav-
elly loamy coarse sand. The underlying material to a
depth of about 60 inches is light yellowish brown, strati-
fied sand and gravel. In places the surface layer is loam
or fine sandy loam. In some areas the upper part of the
subsoil is silt loam. In a few areas the underlying materi-
al contains little or no gravel.

Included with this soil in mapping are small areas of
the somewhat excessively drained Burkhardt and Hub-
bard soils and well drained Dakota soils on convex
slopes and a few areas where, as a result of loamy or
silty lenses in the underlying material, the downward
movement of water is impeded and available water ca-
pacity is higher. Also included are a few areas where
slopes are short and more than 3 percent and a few
where limestone bedrock is within 60 inches of the sur-
face. Included areas make up 5 to 15 percent of the unit.

Permeability is moderate in the upper silty and loamy
material and very rapid in the underlying material. Availa-
ble water capacity is moderate. Organic-matter content is
high, and tilth is good. This soil is saturated within 1 foot
to 3 feet of the surface during wet periods. Some areas
receive runoff from adjacent slopes and are likely to be
ponded for brief periods after heavy rains.

Most areas are farmed. A few are pastured. This soil is
not naturally forested and generally is not managed as
woodland. It has good potential for cultivated crops and
pasture and poor potential for most engineering uses.

This soil is suited to growing corn, soybeans, and
small grain and to grasses and legumes for forage. An
artificial drainage system of surface ditches and,'in some
areas, diversions is needed for dependable crop produc-
tion. Row crops can be grown year after year without
excessive erosion. Returning crop residue to the soil or
regularly adding other organic material helps to maintain
good tilth and improves fertility.

This soil is suited to growing many of the pasture
grasses and legumes. It should be artificially drained if a
taprooted plant, such as alfalfa, is grown. Overgrazing or
grazing when the soil is too wet causes surface compac-
tion and poor tilth. Proper stocking rates, pasture rota-
tion, and restricted use during wet periods keep the
pasture and the soil in good condition.

Because it has a seasonal high water table, this soil is
poorly suited to septic tank absorption fields. A filtering
mound of suitable material, however, helps to overcome
this limitation. On building sites artificial drainage is
needed. In some areas diversions are needed to protect
the site from ponding. Providing suitable subbase materi-
al helps to prevent the damage to local roads and
streets caused by frost action.

SOIL SURVEY

Capability subclass llw; not assigned to a woodland
suitability subclass.

EmD—Emmert gravelly sandy loam, 12 to 35 per-
cent slopes. This hilly and steep and very steep, exces-
sively drained soil is on kames and eskers on pitted
outwash plains. Individual areas are round or long and
narrow and generally are 2 to 10 acres in size.

Typically, the surface layer is very dark grayish brown
gravelly sandy loam about 3 inches thick. The underlying
material to a depth of about 60 inches is reddish brown
and strong brown gravelly coarse sand and stratified
sand and gravel. In places the surface layer is loamy
sand or sandy loam.

Included with this soil in mapping are small areas of
the somewhat excessively drained Cromwell and Chetek
soils and well drained Rosholt soils on concave slopes.
Also included are a few areas where the underlying ma-
terial is sand or coarse sand and small areas where the
slope is less than 12 percent. Included areas make up 5
to 10 percent of the unit.

Permeability is very rapid, and available water capacity
is very low. This soil is very droughty. Organic-matter
content and natural fertility are low.

Most areas are wooded. Some are pastured. Gravel
pits are in many areas. The potential is poor for cultivat-
ed crops, pasture, woodland, and most engineering uses.

Because it is too droughty and too steep, this soil is
generally unsuited to cultivated crops and to many of the
pasture grasses and legumes. Bluegrass should be fa-
vored in areas where pasture renovation is not feasible
but where lime and fertilizer can be applied, brush re-
moved, and grazing controlled.

This soil is poorly suited to woodland. Trees grow
slowly and tend to have poor form. Planting trees on the
contour and carefully locating skid roads help to control
erosion. Carefully planting vigorous nursery stock can
overcome the poor survival rate during dry periods.

Because of the slope, this soil is poorly suited to
septic tank absorption fields. Also, the effluent can pol-
lute ground water because permeability is very rapid.

The slope limits this soil as a site for dwellings and
small commercial buildings, but this limitation can be
overcome by extensive land shaping or avoided by se-
lecting the less steep included areas. On sites for local
roads and streets, extensive cutting and filling generally
is needed because of the slope. Stabilizing road cuts is
difficult because cutbanks cave in and are low in natural
fertility. Proper land shaping and additions of suitable
topsoil, however, can overcome these limitations. This
soi is an important source of sand and gravel for con-
struction and road building.

Capability subclass Vlls; woodland suitability subclass
4f.

Fa—Fluvaquents. These nearly level, moderately well
drained and somewhat poorly drained soils are on flood
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plains dissected by streams. They are subject to fre-
quent flooding. Individual areas are long and narrow and
generally are 5 to 25 acres in size. The microrelief is one
of low, flattopped ridges and small valleys formed
through erosion and through deposition by floodwater.

The color, texture, and thickness of individual layers
vary widely. As a result, these soils cannot be classified
at the series level. They typically consist of alternating
layers of sand, loamy sand, and sandy loam but have a
few strata of loam, silt loam, or silt in many areas.

Included with these soils in mapping are a few areas
of the poorly drained and very poorly drained, wet Fluva-
quents in slightly lower positions and in old stream chan-
nels. Also included are a few areas of the moderately
well drained Croswell and somewhat poorly drained Lino
soils, which are sandy throughout. Included areas make
up 2 to 15 percent of the unit.

These Fluvaquents are saturated within 1 foot to
3 1/2 feet of the surface during wet periods.

Most areas are woodland. Many wooded areas are
managed as wildlife habitat. The potential is poor for
cultivated crops and most engineering uses and fair for
pasture and woodland.

These soils are generally not used for cultivated crops
because of the frequent flooding. Providing protection
against flooding is difficult. Some areas are pastured.
Because the soils are wet and subject to frequent flood-
ing, bluegrass is commonly grown. Restricting grazing to
dry periods helps to prevent surface compaction and
poor tilth.

These soils are suited to trees used for wood prod-
ucts. Competition from brush can interfere with natural
regeneration following harvest. It can be reduced by suit-
able herbicides or by mechanical removal of the brush.
Flooding restricts the use of equipment during part of the
year.

These soils are generally unsuitable as sites for septic
tank absorption fields, dwellings and small commercial
buildings, and local roads and streets because of the
seasonal high water table and the frequent flooding.
Roads, buildings, and other structures that restrict the
flow of floodwater can cause more serious flooding prob-
lems on other parts of the flood plain.

Capability subclass Illw; woodland suitability subclass
3o.

Fe—Fluvaquents, wet. These nearly level, poorly
drained and very poorly drained soils are on flood plains
dissected by streams. They are subject to frequent flood-
ing. Individual areas are long and narrow and generally
are 5 to 100 acres in size. The microrelief commonly is
one of low, flattopped ridges and small valleys formed
through erosion and through deposition by floodwater.

The color, texture, and thickness of individual layers
vary widely. As a result, these soils cannot be classified
at the series level. They typically consist of alternating
layers of loam, silt loam, silt, sandy loam, loamy sand,
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sand, gravelly coarse sand, muck, and mucky peat. In
places they are sandy throughout.

Included with these soils in mapping are small areas of
the moderately well drained and somewhat poorly
drained Fluvaquents in slightly higher positions and small
areas of the very poorly drained Cathro, Markey, and
Seelyeville soils. Also included are a few small areas of
colluvial soils in upland depressions. Included areas
make up 5 to 15 percent of the unit.

These Fluvaquents are saturated within a foot of the
surface during most of the year.

Most areas are woodland. Many wooded areas are
managed as wildlife habitat. The potential is poor for
cultivated crops, pasture, woodland, and most engineer-
ing uses.

These soils are generally unsuited to cultivated crops
and pasture because of the high water table and the
flood hazard. Providing adequate drainage and protec-
tion against flooding is difficult.

These soils are poorly suited to woodland. Trees grow
slowly and tend to have poor form. Because the soils
are wet, the trees generally should be planted on pre-
pared ridges if natural regeneration is unreliable. Selec-
tion of large, vigorous nursery stock helps to prevent a
high mortality rate. Harvest is frequently limited to peri-
ods when the ground is frozen. Clear-cut or group-selec-
tion harvest methods reduce the danger of windthrow to
the remaining trees. Suitable herbicides or mechanical
removal can control competing vegetation, which inter-
feres with natural regeneration. '

These soils are generally unsuitable as sites for septic
tank absorption fields, dwellings and small commercial
buildings, and local roads and streets because of the
high water table and the frequent flooding. Roads, build-
ings, and other structures that restrict the flow of flood-
water can cause more serious flooding problems on
other parts of the flood plain.

Capability subclass Vw; woodland suitability subclass
4w.

FnB—Freeon silt loam, 2 to 6 percent slopes. This
undulating or gently sloping, moderately well drained soil
is on the sides and convex tops of ridges on glacial
moraines. Individual areas are irregular in shape and
generally are 5 to 20 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsurface layer is brown
silt loam about 4 inches thick. The next 10 inches is a
mixture of the subsoil and the subsurface layer. The
subsoil is about 12 inches thick. It is brown, mottled silt
loam over reddish brown, mottled sandy loam. The un-
derlying material to a depth of about 60 inches is reddish
brown sandy loam. In places the subsoil is silt loam. In a
few areas the underlying material has strata of loamy
sand or sand.

Included with this soil in mapping are a few areas of
the well drained Santiago and Amery soils on convex
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slopes and a few small areas of the somewhat poorly
drained Magnor soils in shallow depressions and narrow
drainageways. Also included are a few areas where
slopes are short and more than 6 percent and a few
where they are less than 2 percent. Included areas make
up 5 to 10 percent of the unit.

Permeability is moderate or moderately slow, and
available water capacity is moderate. Runoff is slow in
cultivated areas. Organic-matter content is moderate,
and tilth is good. This soil is saturated within 2 or 3 feet
of the surface during wet periods. Root penetration is
somewhat restricted by compact glacial till below a
depth of about 32 inches.

Many areas are farmed or pastured, and many remain
wooded. The potential is good for cultivated crops, pas-
ture, and woodland and fair or poor for most engineering
uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, the hazard of erosion is slight. On long and
uniform slopes, stripcropping, terracing, and farming on
the contour help to control erosion. In areas where
slopes are short and irregular, a proper crop rotation and
minimum tillage are the best methods of controlling ero-
sion. Returning crop residue to the soil or regularly
adding other organic material helps to maintain good tilth
and improves fertility.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, ‘pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush.

Because of the seasonally perched water table and
the moderate or moderately slow permeability, this soil is
poorly suited to septic tank absorption fields. A filtering
mound of suitable material, however, improves these ab-
sorption fields.

This soil lacks the strength needed to support the
dwellings and small commercial buildings, but replacing
the base material can overcome this limitation and the
risk of damage caused by shrinking and swelling. Artifi-
cial drainage is needed on sites for dwellings with base-
ments. Providing suitable base and subbase material
helps to prevent the damage to local roads and streets
resulting from low strength and frost action.

Capability subclass lle; woodland suitability subclass
20.

HrB—Hubbard loamy sand, 0 to 6 percent slopes.
This nearly level and undulating, somewhat excessively
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drained soil is on outwash plains and stream terraces.
Individual areas are irregular in shape and generally are
5 to 20 acres in size. '

Typically, the surface layer is very dark brown loamy
sand about 18 inches thick. The next 6 inches is dark
brown sand. The underlying material to a depth of about
60 inches is dark brown and dark yellowish brown sand:
In places the surface layer is sandy loam or loamy fine
sand or is thinner or lighter colored.

Included with this soil in mapping are a few areas of
the well drained Dakota soils and a few small areas of
the moderately well drained Croswell soils in narrow
drainageways. Also included are a few areas where, as a
result of loamy or silty strata in the underlying material,
the downward movement of water is impeded and availa-
ble water capacity is higher; a few areas where dolomitic
limestone bedrock is within 80 inches of the surface; and
a few where slopes are short and more than 6 percent,
Included areas make up 2 to 10 percent of the unit.

Permeability is rapid, and available water capacity is
low. This soil is droughty and subject to soil blowing.
Runoff is slow or very slow in cultivated areas. Organic-
matter content is moderately low, and tilth is good.

Most areas are farmed or pastured. The potential is
poor for cultivated crops and pasture, fair for woodland,
and good for most engineering uses.

Because of droughtiness and a severe hazard of soil
blowing, this soil is poorly suited to cultivated crops. It
has potential, however, as irrigated cropland. Crop resi-
due management, winter cover crops, and field wind-
breaks help to prevent excessive soil blowing. Returning
crop residue to the soil or regularly adding other organic
material helps to maintain good tilth and improves fertil-
ity.
This soil is suited to growing only a limited number of
pasture grasses and legumes. Because the soil is
droughty, a deep-rooted plant, such as alfalfa, generally
is more productive than other species. Overgrazed pas-
tures are subject to soil blowing. Proper stocking rates
and pasture rotations keep the pasture and the soil in
good condition.

Although not naturally forested, this soil is suitable as
woodland. Carefully planting vigorous nursery stock im-
proves the survival rate. Suitable herbicides or mechani-
cal removal controls competing vegetation, which can
interfere with natural regeneration following harvest.

This soil is suited to septic tank absorption fields. The
effluent can pollute ground water, however, because per-
meability is rapid. This soil is suitable as a site for build-
ings and local roads and streets.

Capability subclass IVs; woodland suitability subclass
3s.

LnA—Lino loamy fine sand, 0 to 3 percent slopes.
This nearly level and undulating, somewhat poorly
drained soil is in depressional areas on outwash plains
and on stream terraces. Individual areas are irregularly
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shaped or long and narrow and generally are 5 to 40
acres in size.

Typically, the surface layer is very dark brown loamy
fine sand about 4 inches thick. The subsoil is about 37
inches thick. It is yellowish brown, mottled loamy fine
sand over pale brown, mottled fine sand. The underlying
material to a depth of about 60 inches is reddish brown
fine sand. In places the surface layer is loamy sand or
fine sand. In some areas the subsoil is loamy sand or
sand.

Included with this soil in mapping are a few areas of
the somewhat excessively drained Menahga and Omega
soils and moderately well drained Croswell soils on
convex slopes. Also included are a few areas of the
poorly drained and very poorly drained Newson soils in
shallow depressions and narrow drainageways and small
areas where, as a result of loamy or silty strata in the
underlying material, the downward movement of water is
impeded and available water capacity is higher. Included
areas make up 2 to 10 percent of the unit.

Permeability is rapid, and available water capacity is
low. Runoff is very slow in cultivated areas. Organic-
matter content is low. This soil is saturated within 2 to 4
feet of the surface during wet periods.

Most areas are woodland. A few are farmed or pas-
tured. The potential is fair for woodland and poor for
cultivated crops, pasture, and most engineering uses.

This soil is poorly suited to growing corn and small
grain and to grasses and legumes for forage. An artificial
drainage system of surface ditches or open ditches is
needed for dependable crop production. The soil is
droughty, and in most years crop yields are limited as a
result of the low available water capacity. If drained and
cultivated, the soil is subject to soil blowing. Winter cover
crops, crop residue management, and field windbreaks
help to prevent excessive soil blowing.

This soil is suited to growing only a limited number of
pasture grasses and legumes because it has a seasonal
high water table and is droughty. Unless the soil is ade-
guately drained, bluegrass is commonly grown. Proper
stocking rates, pasture rotation, and restricted use during
wet periods keep the pasture and the soil in good condi-
tion.

This soil is suited to trees used for wood products.
Carefully planting vigorous nursery stock improves the
survival rate during dry periods. Clear-cut or area-selec-
tion harvest methods reduce the risk of windthrow to the
remaining trees. Suitable herbicides or mechanical re-
moval controls the vegetation that competes with natural
regeneration following harvest.

Because it has a seasonal high water table, this soil is
poorly suited to septic tank absorption fields. A filtering
mound of suitable material, however, helps to overcome
this limitation. Building sites should be artificially drained.
Providing suitable subbase material helps to prevent the
damage to local roads and streets caused by frost
action.
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Capability subclass IVw; woodland suitability subclass
3s.

MaA—Magnor silt loam, 0 to 2 percent slopes. This
nearly level, somewhat poorly drained soil occurs as
plane to slightly concave areas on glacial moraines. It is
subject to rare flooding. Individual areas are irregular in
shape and generally are 5 to 35 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 9 inches thick. The subsurface layer is
light brownish gray, mottled silt loam about 2 inches
thick. The next 7 inches is multicolored silt loam. The
subsoil is about 14 inches thick. It is brown, mottled
loam over reddish brown, mottled sandy loam. The un-
derlying material to a depth of about 60 inches is reddish
brown, mottled sandy loam. In places the subsoil is silt
loam. In a few areas the underlying material has strata of
loamy sand or sand.

Included with this soil in mapping are a few areas of
the well drained Santiago and Amery soils and moder-
ately well drained Freeon soils on convex slopes and a
few small areas of the poorly drained Auburndale soils
and poorly drained and very poorly drained Adolph soils
in depressions and narrow drainageways. Also included
are a few small areas where the slope is more than 2
percent. Included areas make up 5 to 10 percent of the
unit.

Permeability is moderately slow, and available water
capacity is moderate. Runoff is slow or very slow in
cultivated areas. Organic-matter content is moderate,
and tilth is good. This soil is saturated within 1 foot to 3
feet of the surface during wet periods. Some areas re-
ceive runoff from adjacent slopes and are likely to be
ponded after heavy rains. Root penetration is somewhat
restricted by compact glacial till below a depth of about
32 inches.

Many areas are farmed or pastured, and many remain
wooded. The potential is good for cultivated crops, pas-
ture, and woodland and poor for most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. An artificial drainage
system of surface ditches and, in some areas, diversions
is needed for dependable crop production. Row crops
can be grown year after year without excessive erosion.
Returning crop residue to the soil or regularly adding
other organic material helps to maintain good tilth and
improves fertility.

This soil is suited to growing many of the pasture
grasses and legumes. It should be artificially drained if a
taprooted plant, such as alfalfa, is grown. Overgrazing or
grazing when the soil is too wet causes surface compac-
tion and poor tilth. Proper stocking rates, pasture rota-
tion, and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is suited to trees used for wood products.
Competition from brush following harvest can interfere
with natural regeneration. It can be reduced, however, by
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suitable herbicides or by mechanical removal of the
brush.

Because of the seasonally perched water table and
the moderately slow permeability, this soil is poorly
suited to septic tank absorption fields. A filtering mound
of suitable material, however, improves these absorption
fields.

This soil lacks the strength needed to support dwell-
ings and small commerical buildings, but strengthening
or replacing the base material can overcome this limita-
tion. Artificial drainage is needed on building sites. In
some areas diversions are needed to protect the site
from ponding. Strengthening or replacing the base mate-
rial and providing suitable subbase material help to pre-
vent the damage to local roads and streets resulting
from low strength and frost action.

Capability subclass llw; woodland suitability subclass
20.

MaB—Magnor silt loam, 2 to 6 percent slopes. This
undulating or gently sloping, somewhat poorly drained
soil occurs as plane to slightly concave areas on glacial
moraines. It is subject to rare flooding. Individual areas
are irregular in shape and generally are 5 to 25 acres in
size.

Typically, the surface layer is very dark grayish brown
silt loam about 9 inches thick. The subsurface layer is
light brownish gray, mottled silt loam about 3 inches
thick. The next 7 inches iis multicolored silt loam. The
subsoil is about 14 inches thick. It is brown, mottled
loam over reddish brown, mottled sandy loam. The un-
derlying material to a depth of about 60 inches is reddish
brown, mottled sandy loam. In places the subsoil is silt
loam. In a few areas the underlying material has strata of
loamy sand or sand.

Included with this soil in mapping are a few areas of
the well drained Santiago and Amery soils and moder-
ately well drained Freeon soils on convex slopes and a
few small areas of the poorly drained Auburndale soils
and poorly drained and very poorly drained Adolph soils
in depressions and narrow drainageways. Also included
are a few areas where slopes are short and more than 6
percent and a few where they are less than 2 percent.
Included areas make up 5 to 15 percent of the unit.

Permeability is moderately slow, and available water
capacity is moderate. Runoff is slow in cultivated areas:
Organic-matter content is moderate, and tilth is good.
This soil is saturated within 1 foot to 3 feet of the
surface during wet periods. Some areas receive runoff
fom adjacent slopes and are likely to be ponded after
heavy rains. Root penetration is somewhat restricted by
compact glacial till below a depth of about 32 inches.

Many areas are farmed or pastured, and many remain
wooded. The potential is good for cultivated crops, pas-
ture, and woodland and poor for most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. An artificial drainage
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system of surface ditches and, in some areas, diversions
is needed for dependable crop production. If cultivated
crops are grown, erosion is a hazard. In areas where
slopes are long and uniform, contour stripcrops, terraces,
and grassed waterways help to control erosion, but they
should not restrict surface drainage and thus increase
the wetness. In areas where slopes are short and irregu-
lar, a proper crop rotation and minimum tillage are the
best methods of controlling erosion. Returning crop resi-
due to the soil or regularly adding other organic material
helps to maintain good tilth and improves fertility.

This soil is suited to growing many of the pasture
grasses and legumes. It should be artificially drained if a
taprooted plant, such as alfalfa, is grown. Overgrazing or
grazing when the soil is too wet causes surface compac-
tion and poor tilth. Proper stocking rates, pasture rota-
tion, and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is suited to trees used for wood products.
Competition from brush following harvest can interfere
with natural regeneration. It can be reduced, however, by
suitable herbicides or by mechanical removal of the
brush.

Because of the seasonally perched water table and
the moderately slow permeability, this soil is poorly
suited to septic tank absorption fields. A filtering mound
of suitable material, however, improves these absorption
fields.

This soil lacks the strength needed to support dwell-
ings and small commercial buildings, but strengthening
or replacing the base material can overcome this limita-
tion. Artificial drainage is needed on building sites. In
some areas diversions are needed to protect the site
from ponding. Strengthening or replacing the base mate-
rial and providing suitable subbase material help to pre-
vent the damage to local roads and streets resulting
from low strength and frost action.

Capability subclass lle; woodland suitability subclass
20.

Mk—Markey muck. This nearly level, very poorly
drained soil is in bogs and depressional areas on glacial
outwash plains and stream terraces. It is subject to fre-
quent flooding. Individual areas are irregular in shape
and generally are 3 to 20 acres in size.

Typically, the organic layer is black and very dark gray
muck about 35 inches thick. The underlying material to a
depth of about 60 inches is grayish brown sand. In
places a layer of moss peat 1 inch to 4 inches thick is at
the surface. In some areas thin layers of mucky peat are
in the organic part.

Included with this soil in mapping are a few small
areas of the poorly drained and very poorly drained
sandy Newson soils in slightly higher positions; a few
areas of Rifle and Seelyeville soils, which have an organ-
ic layer more than 51 inches thick; and small areas of
the wet Fluvaguents adjacent to streams. Also included



POLK COUNTY, WISCONSIN

are a few areas that are very strongly acid or extremely
acid. Included areas make up 5 to 15 percent of the unit.

Permeability is moderately rapid in the organic layer
and rapid in the underlying mineral material. This soil is
saturated within a foot of the surface most of the year.

Most areas remain in wetland vegetation. The potential
is poor for cultivated crops, pasture, and most engineer-
ing uses and fair for woodland.

Because it has a high water table and is subject to
flooding, this soil is generally unsuited to growing corn
and small grain and to grasses and legumes for forage.
If adequately drained, protected against flooding, and
otherwise intensively managed, however, it has potential
for growing some specialty crops. If drained and cultivat-
ed, it is subject to soil blowing and subsidence. The
number of frost-free days per growing season is less on
this soil than on adjacent upland soils because of cold
air drainage.

Because of the high water table, the generally low
natural fertility, and the flooding, this soil generally is
unsuited to growing many of the pasture grasses and
legumes. Unless the soil is adequately drained, reed
canarygrass is the only suitable species. Low strength
restricts the use of machinery and grazing.

This soil is suited to trees used for wood products.
Wetness and the high water table during the planting
season limit reforestation to natural regeneration. Har-
vesting with heavy equipment is restricted to periods
when the ground is frozen. Clear-cut or area-selection
harvest methods prevent serious windthrow of the re-
maining trees. Suitable herbicides or mechanical removal
controls the brush that competes with natural regenera-
tion.

This soil is generally unsuitable as a site for septic
tank absorption fields and for dwellings and small com-
mercial buildings because of the high water table, the
flooding, and the low strength. It lacks the strength
needed to support vehicular traffic, but replacing the
organic layer with suitable base material can overcome
this limitation. Roads should be constructed so that they
do not restrict the natural drainage. Restricting the drain-
age could increase the wetness and destroy the produc-
tivity of the soil as woodland.

Capability subclass |Vw, drained, and Viw, undrained,;
woodland suitability subclass 3w.

MnB—Menahga loamy sand, 1 to 6 percent slopes.
This nearly levél and undulating, somewhat excessively
drained soil is on outwash plains and stream terraces.
Individual areas are irregular in shape and generally are
5 to 50 acres in size.

Typically, the surface layer is black loamy sand about
1 inch thick. The subsurface layer is dark grayish brown
loamy sand about 4 inches thick. The subsoil is dark
yellowish brown and brown loamy sand and sand about
30 inches thick. The underlying material to a depth of
about 60 inches is brown sand. In places the surface
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layer is loamy fine sand or sandy loam. In some areas
the underlying material is gravelly sand. In cultivated
areas plowing has mixed the subsurface layer and part
of the subsoil with the surface layer.

Included with this soil in. mapping are small areas of
the moderately well drained Croswell soils and some-
what poorly drained Lino soils in shallow depressions
and narrow drainageways. Also included are a few areas
where, as a result of loamy or silty strata in the underly-
ing material, the downward movement of water is imped-
ed and available water capacity is higher. Included areas
make up 2 to 10 percent of the unit.

Permeability is rapid, and available water capacity is
low. Runoff is slow in cultivated areas. Organic-matter
content is low. This soil is droughty and subject to soil
blowing.

Many areas remain wooded or are pastured. Some are
farmed. The potential is poor for cultivated crops and
pasture, fair for woodland, and good for most engineer-
ing uses.

This soil is poorly suited to growing corn and small
grain and to grasses and legumes for forage. It is
droughty, and in most years crop yields are limited as a
result of the low available water capacity. Some areas
have potential as irrigated cropland. Winter cover crops,
crop residue management, and field windbreaks help to
prevent excessive soil blowing. Returning crop residue to
the soil or regularly adding other organic material helps
to maintain good tilth and improves fertility.

This soil is suited to growing only a limited number of
pasture grasses and legumes. Because the soil is
droughty, a deep-rooted plant, such as alfalfa, generally
is more productive than other species. Overgrazed pas-
tures are subject to soil blowing. Proper stocking rates
and pasture rotations keep the pasture and the soil in
good condition.

This soil is suited to trees used for wood products.
Carefully planting vigorous nursery stock improves the
survival rate. Suitable herbicides or mechanical removal
of brush controls competing vegetation, which can inter-
fere with natural regeneration following harvest.

This soil is suited to septic tank absorption fields. The
effluent can pollute ground water, however, because per-
meability is rapid. The soil is suited as a site for buildings
and local roads and streets.

Capability subclass 1Vs; woodland suitability subclass
3s.

MnC—Menahga loamy sand, 6 to 12 percent
slopes. This rolling, somewhat excessively drained soil is
on outwash plains and stream terraces. Individual areas
are irregular in shape and generally are 5 to 30 acres in
size.

Typically, the surface layer is black loamy sand about
1 inch thick. The subsurface layer is dark grayish brown
loamy sand about 3 inches thick. The subsoil is dark
yellowish brown and brown loamy sand and sand about
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25 inches thick. The underlying material to a depth of
about 60 inches is brown sand. In places the surface
layer is loamy fine sand or sandy loam: In some areas
the underlying material is gravelly sand. In cultivated
areas plowing has mixed the subsurface layer and part
of the subsoil with the surface layer.

included with this soil in mapping are small areas of
the moderately well drained Croswell soils and some-
what poorly drained Lino soils in shallow depressions
and narrow drainageways and a few areas where, as a
result of loamy or silty strata in the underlying material,
the downward movement of water is impeded and availa-
ble water capacity is higher. Also included are a few
areas where slopes are short and more than 12 percent
and a few where they are less than 6 percent. Included
areas make up 2 to 10 percent of the unit.

Permeability is rapid, and available water capacity is
low. Runoff is slow in cultivated areas. Organic-matter
content is low. This soil is droughty and subject to ero-
sion and soil blowing.

Many areas remain wooded or are pastured. Some
areas are farmed. The potential is poor for cultivated
crops and pasture and-fair for woodland and most engi-
neering uses.

This soil is generally unsuited to growing corn and
small grain and to grasses and legumes for forage. It is
droughty, and in most years crop yields are limited as a
result of the low available water capacity. Some areas
have potential as irrigated cropland. A proper crop rota-
tion helps to prevent excessive erosion. Winter cover
crops, crop residue management, and field windbreaks
help to prevent excessive soil blowing. Returning crop
residue to the soil or regularly adding other organic ma-
terial helps to maintain good tilth and improves fertility.

This soil is suited to growing only a limited number of
pasture grasses and legumes. Because the soil is
droughty, a deep-rooted plant, such as alfalfa, generally
is more productive than other species. Overgrazed pas-
tures are subject to erosion and soil blowing. Proper
stocking rates and pasture rotations keep the pasture
and the soil in good condition.

This soil is suited to trees used for wood products.
Carefully planting vigorous nursery stock improves the
survival rate. Suitable herbicides or mechanical removal
of brush controls competing vegetation, which can inter-
fere with natural regeneration following harvest.

This soil is suited to septic tank absorption fields. The
effluent, however, can pollute ground water because per-
meability is rapid. Because of the slope, land shaping
generally is needed on building sites and cutting and
filling generally are needed on sites for local roads and
streets. The less sloping included areas are better build-
ing sites. Stabilizing road cuts is difficult because cut-
banks cave in and are low in natural fertility. Proper land
shaping and additions of suitable topsoil, however, can
overcome these limitations.
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Capability subclass VIs; woodland suitability subclass
3s.

MnD—Menahga loamy sand, 12 to 25 percent
slopes. This hilly and very hilly, somewhat excessively
drained soil is on outwash plains and stream terraces.
Individual areas are irregular in shape and generally are
5 to 40 acres in size.

Typically, the surface layer is black loamy sand about
1 inch thick. The subsurface layer is dark grayish brown
loamy sand about 2 inches thick. The subsoil is about 22
inches thick. It is dark yellowish brown loamy sand over
brown sand. The underlying material to a depth of about
60 inches is brown sand. In places the surface layer is
loamy fine sand or sandy loam. In some areas the un-
derlying material is gravelly sand. In cultivated areas
plowing has mixed the subsurface layer and part of the
subsoil with the surface layer. '

Included with this soil in mapping are small areas of
the somewhat poorly drained Lino soils and poorly
drained and very poorly drained Newson soils in shallow
depressions and narrow drainageways and a few areas
where, as a result of loamy or silty strata in the underly-
ing material, the downward movement of water is imped-
ed and available water capacity is higher. Also included
are a few areas where slopes are short and more than
25 percent and a few where they are less than 12
percent. Included areas make up 2 to 10 percent of the
unit.

Permeability is rapid, and available water capacity is
low. Organic-matter content also is low. This soil is
droughty and subject to erosion and soil blowing.

Most areas are woodland. The potential is poor for
cultivated crops, pasture, and most engineering uses and
fair for woodland.

Because it is droughty and subject to erosion and soil
blowing, this soil is generally unsuitable as cropland. It is
suited to growing only a limited number of pasture
grasses and legumes. As a result of the droughtiness, a
deep-rooted plant, such as alfalfa, generally is more pro-
ductive than other species. Overgrazed pastures are
subject to erosion and soil blowing. Proper stocking rates
and pasture rotations help to keep the pasture and the
soil in good condition. _

This soil is suited to trees used for wood products.
Planting trees on the contour and carefully locating skid
roads during harvest help to control erosion and simplify
the use of equipment. Carefully planting vigorous nursery
stock improves the survival rate. Suitable herbicides or
mechanical removal of brush controls competing vegeta-
tion, which can interfere with natural regeneration follow-
ing harvest.

Because of the slope, this soil is poorly suited to
septic tank absorption fields. This limitation can be over-
come, however, by land shaping or avoided by selecting
a less sloping included area. The effluent can pollute
ground water because permeability is rapid.
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As a result of the slope, land shaping generally is
needed on building sites and extensive cutting and filling
on sites for local roads and streets. Stabilizing road cuts
is difficult because cutbanks cave in and are low in
natural fertility. Proper land shaping and additions of suit-
able topsoil, however, can overcome these limitations.

Capability subclass Vlis; woodland suitability subclass
3s.

MoB—Mora loam, 1 to 4 percent slopes. This nearly
level and undulating, somewhat poorly drained soil
occurs as plane or slightly concave areas on glacial
moraines. Individual areas are irregular in shape and
generally are 2 to 15 acres in size. In most areas scat-
tered stones are on the surface.

Typically, the surface layer is very dark brown loam
about 3 inches thick. The subsurface layer is brown,
mottled loam about 8 inches thick. The next 11 inches is
brown, mottled sandy loam. The subsoil is brown and
reddish brown, mottled sandy loam about 11 inches
thick. The underlying material to a depth of about 60
inches is reddish brown sandy loam. In places the sur-
face layer is sandy loam or silt loam. In some areas the
underlying material has strata of loamy sand or sand.

Included with this soil in mapping are a few areas of
the well drained Ainery soils on convex slopes and a few
areas of the poorly drained and very poorly drained
Adolph soils in small depressions and narrow drain-
ageways. Also included are a few areas where slopes
are short and more than 4 percent. Included areas make
up 5 to 15 percent of the unit.

Permeability is moderately slow, and available water
capacity is moderate. Runoff is slow in cultivated areas.
Organic-matter content is moderate, and tilth is good.
This soil is saturated within 1 foot to 3 feet of the
surface during wet periods. Root penetration is some-
what restricted by compact glacial till below a depth of
about 27 inches.

Many areas are farmed or pastured, and many remain
wooded. The potential is good for cultivated crops, pas-
ture, and woodland and poor for most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. An artificial drainage
system of surface ditches and, in some areas, diversions
and grassed waterways is needed for dependable crop
production. A proper crop rotation and minimum tillage
help to control erosion. Returning crop residue to the soil
or regularly adding other organic material helps to main-
tain good tilth and improves fertility.

This soil is suited to growing many of the pasture
grasses and legumes. It should be artificially drained if a
taprooted plant, such as alfalfa, is grown. Overgrazing or
grazing when the soil is too wet causes surface compac-

tion and poor tilth. Proper stocking rates, pasture rota-

tion, and restricted use during wet periods keep the
pasture and the soil in good condition.
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This soil is suited to trees used for wood products.
Competition from brush following harvest can interfere
with natural regeneration. It can be reduced, however, by
suitable herbicides or by mechanical removal of the
brush.

Because it has a seasonally perched water table and
is moderately slowly permeable, this soil is poorly suited
to septic tank absorption fields. A filtering mound of
suitable material, however, improves these absorption
fields. Building sites should be artificially drained. Pro-
viding suitable subbase material helps to prevent the
damage to local roads and streets caused by frost
action.

Capability subclass lle; woodland suitability subclass
20.

Ns—Newson loamy fine sand. This nearly level,
poorly drained and very poorly drained soil is in depres-
sional areas on outwash plains and low stream terraces.
It is subject to occasional flooding. Individual areas are
irregularly shaped or long and narrow and generally are
5 to 50 acres in size.

Typically, the surface layer is very dark gray loamy fine
sand about 8 inches thick. The subsoil is grayish brown,
mottled loamy fine sand about 16 inches thick. The un-
derlying material to a depth of about 60 inches is light
brown, mottled fine sand. In places the surface layer is
sand, mucky sand, loamy sand, or mucky loamy sand.

Included with this soil in mapping are small areas of
the somewhat poorly drained Lino soils on concave
slopes, a few areas of the very poorly drained organic
Markey soils in small depressions, and a few areas of
the wet Fluvaquents in drainageways or adjacent to
streams. Also included are a few areas where the sur-
face layer is muck and a few where, as a result of loamy
or silty strata in the underlying material, the downward
movement of water is impeded and available water ca-
pacity is higher. Included areas make up 2 to 10 percent
of the unit.

Permeability is rapid, and available water capacity is
low. This soil is saturated within a foot of the surface
during wet periods unless it is drained. The roots of
some plants are restricted by the high water table.

Most areas are woodland. The potential is poor for
cultivated crops, pasture, woodland, and most engineer-
ing uses.

Because it has a high water table and is droughty, this
soil is poorly suited to growing corn and small grain and
to grasses and legumes for forage. Open drainage
ditches and protection against flooding are needed if
cultivated crops are grown. If drained and cultivated, the
soil is very droughty and is subject to soil blowing. Some
areas have potential as irrigated cropland. Winter cover
crops, crop residue management, and field windbreaks
help to prevent excessive soil blowing. This excessively
wet soil warms up slowly in spring. The number of frost-
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free days per growing season is less on this soil than on
adjacent soils because of cold air drainage.

This soil is poorly suited to growing many of the pas-
ture grasses and legumes because of the high water
table and the droughtiness. Unless the soil is adequately
drained, bluegrass is commonly grown. Even under good
pasture management, yields are generally low.

This soil is poorly suited as woodland. Trees grow
slowly and tend to have poor form. Because the soil is
wet, they generally should be planted on prepared ridges
if natural regeneration is unreliable. Selection of large,
vigorous nursery stock helps to avoid a high mortality
rate. Harvest is frequently limited to periods when the
ground is frozen. Clear-cut or group-selection harvest
methods reduce the danger of windthrow to the remain-
ing trees. Suitable herbicides or mechanical removal
controls competing vegetation, which interferes with nat-
ural regeneration.

Because of the high water table and the flooding, this
soil is generally unsuited to septic tank absorption fields.
Sites for dwellings or small commercial buildings should
be artificially drained and protected against flooding.
Sites for local roads or streets should be drained.

Capability subclass IVw; woodland suitability subclass
4w.

NyA—Nymore fine sand, 0 to 3 percent slopes.
This nearly level and undulating, somewhat excessively
drained soil is on broad outwash plains and stream ter-
races. Individual areas are irregular in shape and gener-
ally are 5 to 50 acres in size.

Typically, the surface layer is dark brown fine sand
about 8 inches thick. The subsoil is dark brown and
brown fine sand about 30 inches thick. The underlying
material to a depth of about 60 inches is strong brown,
mottled fine sand. In places the surface layer is loamy
sand or loamy fine sand. In some areas the underlying
material is coarse sand or gravelly sand.

Included with this soil in mapping are a few small
areas of the moderately well drained Croswell and some-
what poorly drained Lino soils in shallow depressions
and narrow drainageways and a few areas where, as a
result of loamy or silty strata in the underlying material,
the downward movement of water is impeded and availa-
ble water capacity is higher. Also included are a few
areas where slopes are short and more than 3 percent.
Included areas make up 2 to 15 percent of the unit.

Permeability is rapid, and available water capacity is
low. Organic-matter content is moderately low, and tilth
is good. This soil is droughty and subject to soil blowing.

Many areas are woodland. Some are farmed. The po-
tential is poor for cultivated crops and pasture, fair for
woodland, and good for most engineering uses.

Because of droughtiness and a severe hazard of soil
blowing, this soil is poorly suited to cultivated crops. It
has potential, however, as irrigated cropland. Crop resi-
due management, winter cover crops, and field wind-
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breaks help to prevent excessive soil blowing. Returning
crop residue to the soil or regularly adding other organic
material helps to maintain good tilth and improves fertil-
ity.

This soil is suited to growing only a limited number of
pasture grasses and legumes. Because the soil is
droughty, a deep-rooted plant, such as alfalfa, generally
is more productive than other species. Overgrazed pas-
tures are subject to soil blowing. Proper stocking rates
and pasture rotations keep the pasture and the soil in
good condition.

This soil is suited to trees used for wood products.
Carefully planting vigorous nursery stock improves the
survival rate. Suitable herbicides or mechanical removal
of brush controls competing vegetation, which can inter-
fere with natural regeneration following harvest.

This soil is suited to septic tank absorption fields. The
effluent can pollute ground water, however, because per-
meability is rapid. The soil is also suited as a site for
buildings and local roads and streets.

Capability subclass IVs; woodland suitability subclass
3s.

OgB—Omega fine sand, 2 to 6 percent slopes. This
undulating, somewhat excessively drained soil is on
broad outwash plains and stream terraces.  Individual
areas are irregular in shape and generally are 10 to 150
acres in size.

Typically, the surface layer is very dark brown fine
sand about 2 inches thick. The subsoil is reddish brown
fine sand about 25 inches thick. The underlying material
to a depth of about 60 inches is yellowish red fine sand.
In places the surface layer is loamy sand or loamy fine
sand. In cultivated areas it is about 8 inches thick.

Included with this soil in mapping are a few areas of
the moderately well drained Croswell and somewhat
poorly drained Lino soils in small depressions and
narrow drainageways. Also included are a few areas
where, as a result of loamy or silty strata in the underly-
ing material, the downward movement of water is imped-
ed and available water capacity is higher. Included areas
make up 2 10 5 percent of the unit.

Permeability is rapid, and available water capacity is
low. Organic-matter content also is low. This soil is
droughty and subject to soil blowing.

Most areas are woodland. The potential is poor for
cultivated crops and pasture, fair for woodland, and goo
for most engineering uses. :

Some areas formerly were cleared and used for grow-
ing small grain and forage crops, but most of these
areas have reverted to woodland. This soil is poorly
suited to cultivated crops and pasture because of
droughtiness, low natural fertility, and a severe hazard of
soil blowing. It has potential, however, as irrigated crop-
land.

This soil is suited to trees used for wood products.
Most areas are managed for the production of jack pine
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pulpwood. Carefully planting vigorous nursery stock im-
proves the survival rate. Suitable herbicides or mechani-
cal removal of brush controls competing vegetation,
which can interfere with natural regeneration following
harvest.

This soil is suited to septic tank absorption fields. The
effluent can pollute ground water, however, because per-
meability is rapid. The soil is also suited as a site for
buildings and local roads and streets.

Capability subclass 1Vs; woodland suitability subclass
3s.

0OgC—Omega fine sand, 6 to 12 percent slopes.
This rolling, somewhat excessively drained soil is on
broad outwash plains and stream terraces. Individual
areas are irregular in shape and generally are 10 to 150
acres in size.

Typically, the surface layer is very dark brown fine
sand about 2 inches thick. The subsoil is reddish brown
fine sand about 19 inches thick. The underlying material
to a depth of about 60 inches is yellowish red fine sand.
In places the surface layer is loamy sand or loamy fine
sand. In cultivated areas it is about 8 inches thick.

Included with this soil in mapping are a few areas of
the moderately well drained Croswell and somewhat
poorly drained Lino soils in small depressions and
narrow drainageways and a few areas where, as a result
of loamy or silty strata in the underlying material, the
downward movement of water is impeded and available
water capacity is higher. Also included are a few areas
where slopes are short and more than 12 percent and
small areas where they are less than 6 percent. Included
areas make up 2 to 5 percent of the unit.

Permeability is rapid, and available water capacity is
low. Organic-matter content also is low. This soil is
droughty and subject to soil blowing.

Most areas are woodland. The potential is poor for
cultivated crops and pasture and fair for woodland and
most engineering uses.

Some areas formerly were cleared and used for grow-
ing small grain and forage crops, but these areas have
reverted to woodland. This soil is poorly suited to cuiti-
vated crops and pasture because of droughtiness, low
natural fertility, and a severe hazard of soil blowing. It
has potential, however, as irrigated cropland.

This soil is suited to trees used for wood products.
Most areas are managed for the production of jack pine
pulpwood. Carefully planting vigorous nursery stock im-
proves the survival rate. Suitable herbicides or mechani-
cal removal of brush controls competing vegetation,
which can interfere with natural regeneration following
harvest.

This soil is suited to septic tank absorption fields. The
effluent can pollute ground water, however, because per-
meability is rapid. Because of the slope, land shaping
generally is needed on building sites and cutting and
filling on sites for local roads and streets. The less slop-
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ing included areas are better building sites. Stabilizing
road cuts is difficult because cutbanks cave in and are
low in natural fertility. Proper land shaping and additions
of suitable topsoil, however, can overcome these limita-
tions.

Capability subclass Vis; woodland suitability subclass
3s.

OgD—Omega fine sand, 12 to 20 percent slopes.
This hilly, somewhat excessively drained soil is on broad
outwash plains. Individual areas ‘are irregular in shape
and generally are 10 to 200 acres in size.

Typically, the surface layer is very dark brown fine
sand about 2 inches thick. The subsoil is reddish brown
fine sand about 17 inches thick. The underlying material
to a depth of about 60 inches is yellowish red fine sand.
In places the surface layer is loamy sand or loamy fine
sand.

Included with this soil in mapping are a few areas of
the somewhat poorly drained Lino soils and poorly
drained and very poorly drained Newson soils in small
depressions and narrow drainageways and a few areas
where, as a result of loamy or silty strata in the underly-
ing material, the downward movement of water is imped-
ed and available water capacity is higher. Also included
are a few areas where slopes are short and more than
20 percent and a few where they are less than 12
percent. Included areas make up 2 to 10 percent of the
unit.

Permeability is rapid, and available water capacity is
low. Organic-matter content also is low. This soil is
droughty and subject to erosion and soil blowing.

Most areas are woodland. The potential is poor for
cultivated crops, pasture, and most engineering uses and
fair for woodland.

This soil is generally unsuitable as cropland and pas-
ture because it is droughty and is subject to erosion and
soil blowing.

This soil is suited to trees used for wood products.
Most areas are managed for the production of jack pine
pulpwood. Planting trees on the contour and carefully
locating skid roads during harvest help to control ero-
sion. Carefully planting vigorous nursery stock improves
the survival rate. Suitable herbicides or mechanical re-
moval of brush controls competing vegetation, which can
interfere with natural regeneration following harvest.

Because it is hilly, this soil is poorly suited to septic
tank absorption fields. This limitation can be overcome,
however, by land shaping or avoided by selecting a less
steep included area. The effluent can pollute ground
water because permeability is rapid.

Because of the slope, land shaping generally is
needed on building sites and extensive cutting and filling
on sites for local roads and streets. Stabilizing road cuts
is difficult because cutbanks cave in and are low in
natural fertility. Proper land shaping and additions of suit-
able topsoil, however, can overcome these limitations.
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Capability subclass Vlls; woodland suitability subclass
3s.

Pg—Pits, gravel. This map unit consists of miscella-
neous areas that have been radically altered by earth-
moving equipment during the removal of sand or sand
and gravel (fig. 9). Most areas are irregular in shape and
3 to 30 acres in size.

The soil material remaining after the sand and gravel
outwash is excavated typically is sand or gravelly sand. it
generally is very low in natural fertility and very droughty.
Some areas have been excavated as far down as the
water table.

This map unit has poor potential for cuitivated crops,
pasture, woodland, and most engineering uses. The
main concern of management is reclamation of the area
after the sand and gravel deposits have been excavated.
Land shaping and additions of suitable topsoil enable
most areas to support a plant cover.

Capability subclass Vllls; not assigned to a woodland
suitability subclass.

PvA—Plover fine sandy loam, 0 to 3 percent
slopes. This nearly level and gently sloping, somewhat
poorly drained soil is on glacial lake plains and terraces.
Individual areas are irregular in shape and generally are
5 to 20 acres in size.

Typically, the surface layer is very dark grayish brown
fine sandy loam about 10 inches thick. The subsurface
layer is brown, mottled fine sandy loam about 3 inches
thick. The next 5 inches is a mixture of the subsoil and
the subsurface layer. The subsoil is dark brown, mottied
fine sandy loam about 14 inches thick. The underlying
material to a depth of about 60 inches is strong brown,
mottled, stratified silt, loamy fine sand, and fine sand. In
places the surface layer is loam or sandy loam.

Included with this soil in mapping are small areas of
the well drained Alban soils on convex slopes and a few
areas of the poorly drained Barronett soils or the Barron-
ett Variant in small depressions and drainageways. Also
included are a few small areas where the slope is more
than 3 percent. Included areas make up 2 to 12 percent
of the unit.

Permeability is moderate, and available water capacity
is high. Organic-matter content is moderate, and tilth is
good. This soil is saturated within 1 foot to 3 feet of the
surface during wet periods.

Most areas are farmed. A few remain wooded or are
pastured. The potential is good for cultivated crops, pas-
ture, and woodland and poor for most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. Surface drainage
ditches are needed for dependable crop production. Row
crops. can be grown year after year without excessive
erosion. Returning crop residue to the soil or regularly
adding other organic material helps to maintain good tilth
and improves fertility.

SOIL SURVEY

This soil is suited to growing many of the pasture
grasses and legumes. It should be artificially drained if a
taprooted plant, such as alfalfa, is grown. Overgrazing or
grazing when the soil is too wet causes surface compac-
tion and poor tilth. Proper stocking rates, pasture rota-
tion, and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush.

Because it has a seasonal high water table, this soil is
poorly suited to septic tank absorption fields. A filtering
mound of suitable material, however, helps to overcome
this limitation. The soil lacks the strength needed to
support dwellings and small commercial buildings, but
strengthening or replacing the base material can over-
come this limitation. Building sites should be artificially
drained. Strengthening or replacing the base material
and providing suitable subbase material help to prevent
the damage to local roads and streets resulting from low
strength and frost action.

Capability subclass llw; woodland suitability subclass
20.

PxA—Poskin silt loam, 0 to 3 percent slopes. This
nearly level and gently sloping, somewhat poorly drained
soil is in shallow depressions and narrow drainageways
on glacial outwash plains and stream terraces. It is sub-
ject to rare flooding. Individual areas are oval or long and
narrow and generally are 2 to 20 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 8 inches thick. The subsurface layer is
pale brown, mottled silt about 4 inches thick. The next
10 inches is a mixture of the subsoil and the subsurface
layer. The subsoil is about 17 inches thick. It is yellowish
brown, mottled silt loam over strong brown, mottled
sandy loam. The underlying material to a depth of about
60 inches is brown, mottled sand and gravel. In places
the surface layer and the upper part of the subsoil are
loam or sandy loam. In a few areas the underlying mate-
rial contains little or no gravel.

Included with this soil in mapping are a few small
areas of the well drained Antigo and Rosholt soils and
moderately well drained Brill soils on convex slopes and
a few areas of the poorly drained and very poorly
drained Warman Variant in small depressions. Also in-
cluded are a few areas where, as a result of loamy or
sity bands in the underlying material, the downward
movement of water is impeded and available water ca-
pacity is higher. Included areas make up 5 to 15 percent
of the unit.

Permeability is moderate in the upper silty material and
very rapid in the underlying material. Available water
capacity is moderate, and runoff is slow in cultivated
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areas. Organic-matter content is moderate, and tilth is
good. This soil is saturated within 1 foot to 3 feet of the
surface during wet periods unless it is drained. Some
areas receive runoff from adjacent slopes and are likely
to be ponded after heavy rains.

Most areas are farmed. A few remain wooded or are
pastured. The potential is good for cultivated crops, pas-
ture, and woodiand and poor for most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. An artificial drainage
system of surface or open ditches, and in some areas,
diversions is needed for dependable crop production.
Row crops can be grown year after year without exces-
sive erosion. Returning crop residue to the soil or regu-
larly adding other organic material helps to maintain
good tilth and improves fertility.

This soil is suited to growing many of the pasture
grasses and legumes. It should be artificially drained if a
taprooted plant, such as alfalfa, is grown. Overgrazing or
grazing when the soil is too wet causes surface compac-
tion and poor tilth. Proper stocking rates, pasture rota-
tion, and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush.

Because it has a seasonal high water tabie, this soil is
poorly suited to septic tank absorption fields. A filtering
mound of suitable material, however, helps to overcome
this limitation. The soil lacks the strength needed to
support dwellings and small commercial buildings, but
strengthening or replacing the base material can over-
come this limitation. Artificial drainage is needed on
building sites. In some areas diversions are needed to
protect the site from ponding. Strengthening or replacing
the base material and providing suitable subbase materi-
al help to prevent the damage to local roads and streets
resulting from low strength and frost action.

Capability subclass llw; woodland suitability subclass
20.

Rf—Rifle muck. This nearly level, very poorly drained
soil is in bogs and depressional areas on glacial mor-
aines, lake basins, and outwash plains. It is subject to
frequent flooding. Individual areas are irregular in shape
and generally are 10 to 200 acres in size.

Typically, the organic layer to a depth of about 60
inches is black and dark reddish brown muck and dark
brown mucky peat. In places a layer of moss peat 1 inch
to 4 inches thick is at the surface. In some areas no
mucky peat is in the organic layer.

Included with this soil in mapping are small areas of
mineral soils on convex knolls and small areas of Cathro
and Markey soils, which have mineral soil layers within
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50 inches of the surface. Also included are small areas
of the wet Fluvaquents adjacent to streams and a few
areas that are very strongly acid or extremely acid. In-
cluded areas make up 2 to 10 percent of the unit.

Permeability is moderately rapid. This soil is saturated
within a foot of the surface most of the year.

Most areas remain in wetland vegetation. The potential
is poor for cultivated crops, pasture, and most engineer-
ing uses and fair for woodland.

This soil is generally unsuited to growing corn and
small grain and to grasses and legumes for forage be-
cause of the high water table and the flooding. If ade-
quately drained, protected against flooding, and other-
wise intensively managed, however, it has potential for
growing some specialty crops. If drained and cultivated,
it is subject to soil blowing and subsidence. The number
of frost-free days per growing season is less on this soil
than on adjacent upland soils because of cold air drain-
age.

Because of the high water table, the generally low
natural ferlility, and the flooding, this soil is unsuited to
growing many of the pasture grasses and legumes.
Unless the soil is adequately drained, reed canarygrass
is the only suitable species. The low strength restricts
the use of machinery and grazing.

This soil is suited to trees used for wood products.
Because the soil is wet and has a high water table
during the planting season, reforestation is limited to
natural regeneration. Harvesting with heavy equipment is
restricted to periods when the ground is frozen. Clear-cut
or area-selection harvest methods help to avoid serious
windthrow of the remaining trees. Suitable herbicides or
mechanical removal controls the brush that competes
with natural regeneration.

This soil is generally unsuitable as a site for septic
tank absorption fields and for dwellings and small com-
mercial buildings because of the high water table, the
flooding, and the low strength. It lacks the strength
needed to support vehicular traffic, but replacing the
organic layer with suitable base material can overcome
this limitation. Roads should be constructed so that they
do not restrict the natural drainage. Restricting drainage
could increase the wetness and destroy productivity of
the soil as woodland.

Capability subclass IVw, drained, and Vlw, undraihed;
woodland suitability subclass 3w.

RoA—Rosholt loam, 0 to 2 percent slopes. This
nearly level, well drained soil is on broad glacial outwash
plains and stream terraces. Individual areas are irregular
in shape and generally are 10 to 100 acres in size.

Typically, the surface layer is dark grayish brown loam
about 7 inches thick. The subsurface layer is brown loam
about 7 inches thick. The next 12 inches is a mixture of
the subsoil and the subsurface layer. The subsoil is
about 11 inches thick. it is dark brown sandy loam over
dark brown loamy coarse sand. The underlying material
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to a depth of about 60 inches is brown, dark brown, and
strong brown, stratified coarse sand and fine gravel. in
places the surface layer and subsurface layer are silt
loam or sandy loam. In some areas the underlying mate-
rial contains little or no gravel.

Included with this soil in mapping are a few small
areas of the moderately well drained Brill and somewhat
poorly drained Cromwell Variant and Poskin soils on con-
cave slopes and in shallow depressions. Also included
are small areas where the slope is more than 2 percent
and a few areas where, as a result of loamy or silty
bands in the underlying material, the downward move-
ment of water is impeded and available water capacity is
higher. Included areas make up 5 to 10 percent of the
unit.

Permeability is moderate in the upper loamy material
and very rapid in the underlying material. Available water
capacity is moderate. Organic-matter content also is
moderate, and tilth is good.

Most areas are farmed. Only a few areas are pasture
or woodland. The potential is good for cultivated crops,
pasture, woodland, and most engineering uses.

This soit is suited to growing corn and small grain and
to grasses and legumes for forage. Row crops can be
grown year after year without excessive erosion. Return-
ing crop residue to the soil or regularly adding other
organic material helps to maintain good tilth, improves
fertility, and increases the rate of water infiltration. Crop
yields are limited as a result of the moderate available
water capacity.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removai
of the brush.

This soil is suited to septic tank absorption fields. The
effluent can pollute ground water, however, because the
underlying material is very rapidly permeable. Providing
suitable subbase material helps to prevent the damage
to local roads and streets caused by frost action.

Capability subclass lls; woodland suitability subclass
20.

RoB—Rosholt loam, 2 to 6 percent slopes. This
undulating, well drained soil is on broad glacial outwash
plains and stream terraces. Individual areas are irregular
in shape and generally are 5 to 50 acres in size.

Typically, the surface layer is dark grayish brown loam
about 7 inches thick. The subsurface layer is brown loam
about 7 inches thick. The next 12 inches is a mixture of
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the subsoil and the subsurface layer. The subsoil is
about 11 inches thick. It is dark brown sandy loam over
dark brown loamy coarse sand. The underlying material
to a depth of about 60 inches is brown, dark brown, and
strong brown, stratified coarse sand and fine gravel. In
places the surface layer and subsurface layer are silt
loam or sandy loam. In some areas the underlying mate-
rial contains little or no gravel.

Included with this soil in mapping are a few small
areas of the moderately well drained Brill and somewhat
poorly drained Cromwell Variant and Poskin soils on con-
cave slopes and in shallow depressions. Also included
are a few areas where slopes are short and more than 6
percent and a few where, as a result of loamy or silty
bands in the underlying material, the downward move-
ment of water is impeded and available water capacity is
higher. Included areas make up 5 to 10 percent of the
unit.

Permeability is moderate in the upper loamy material
and very rapid in the underlying material. Available water
capacity is moderate. Organic-matter content also is
moderate, and tilth is good.

Most areas are farmed. Only a few areas are pasture
or woodland. The potential is good for cultivated crops,
pasture, woodland, and most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, measures that prevent excessive erosion are
needed. In most areas slopes are too short and irregular
for stripcropping, terracing, or farming on the contour. A
proper crop rotation helps to prevent excessive soil loss.
In most areas row crops can be grown year after year
without excessive soil loss if tillage is kept to a minimum.
Returning crop residue to the soil or regularly adding
other organic material helps to maintain good tilth, im-
proves fertility, and increases the rate of water infiltra-
tion. Crop yields are limited during dry periods as a result
of the moderate available water capacity.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush.

This soil is suited to septic tank absorption fields. The
effluent can pollute ground water, however, because the
underlying material is very rapidly permeable. Providing
suitable subbase material helps to prevent the damage
to local roads and streets caused by frost action.

Capability subclass lle; woodland suitability subclass
20.
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RoC2—Rosholt loam, 6 to 12 percent slopes,
eroded. This rolling, well drained soil is on glacial
outwash plains and stream terraces. Individual areas are
irregular in shape and generally are 5 to 15 acres in size.

Typically, the surface layer is grayish brown loam
about 7 inches thick. The next 10 inches is a mixture of
the subsoil and the surface layer. The subsoil is about
11 inches thick. It is dark brown sandy loam over dark
brown loamy coarse sand. The underlying material to a
depth of about 60 inches is brown, dark brown, and
strong brown, stratified coarse sand and fine gravel. In
places the surface layer is silt loam or sandy loam. In
uncultivated areas it overlies a brown loam subsurface
layer about 6 inches thick. In some areas the underlying
material contains little or no gravel.

Included with this soil in mapping are a few small
areas of the moderately well drained Brill and somewhat
poorly drained Cromwell Variant and Poskin soils in shal-
low depressions and a few small areas of the somewhat
excessively drained Chetek and Cromwell soils on short,
convex slopes. Also included are a few areas where
slopes are short and more than 12 percent, small areas
where they are less than 6 percent, and few areas
where, as a result of loamy or silty bands in the underly-
ing material, the downward movement of water is imped-
ed and available water capacity is higher. Included areas
make up 10 to 15 percent of the unit.

Permeability is moderate in the upper loamy material
and very rapid in the underlying material. Available water
capacity is moderate. Runoff is medium in cultivated
areas. Organic-matter content is low. Erosion has low-
ered the organic-matter content and the fertility level,
decreased the capacity of the soil to retain water, and
resulted in poorer tilth in the surface layer.

Most areas are farmed. A few are pasture or wood-
land. The potential is good for cultivated crops, pasture,
woodland, and most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, the hazard of further erosion is moderate. In
most areas slopes are too short and irregular for strip-
cropping, terracing, or farming on the contour. A proper
crop rotation helps to prevent excessive soil loss. Mini-
mum tillage, winter cover crops, and spring plowing help
to reduce soil losses in row cropped areas. Returning
crop residue to the soil or regularly adding other organic
material improves tilth and fertility and increases the rate
of water infiltration. Crop yields are limited during dry
periods as a result of the moderate available water ca-
pacity.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, results in surface compaction,
erosion, and poor tilth. Proper stocking rates, pasture
rotation, and restricted use during wet periods keep the
pasture and the soil in good condition.
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This soil is suited to trees used for wood products.
The only soil related forest management problem is
competiton from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush.

This soil is moderately suited to septic tank absorption
fields. The effluent can pollute ground water because the
underlying material is very rapidly permeable. Providing
suitable subbase material helps to prevent the damage
to local roads and streets caused by frost action. Be-
cause of the slope, land shaping is needed on building
sites. The less sloping included areas are better building
sites.

Capability subclass llle; woodland suitability subclass
20.

RoD—Rosholt loam, 12 to 20 percent slopes. This
hilly, well drained soil is on glacial outwash plains and
stream terraces. Individual areas are irregular in shape
and generally are 5 to 15 acres in size.

Typically, the surface layer is very dark grayish brown
loam about 3 inches thick. The subsurface layer is brown
loam about 5 inches thick. The next 8 inches is a mixture
of the subsoil and the subsurface layer. The subsoil is
about 11 inches thick. It is dark brown sandy loam over
dark brown loamy coarse sand. The underlying material
to a depth of about 60 inches is brown, dark brown, and
strong brown, stratified coarse sand and fine gravel. In
places the surface layer and subsurface layer are silt
loam or sandy loam. In cultivated areas, which common-
ly are moderately eroded, plowing has mixed all of the
subsurface layer with the surface layer. In some areas
the underlying material contains little or no gravel.

Included with this soil in mapping are a few small
areas of the moderately well drained Brill and somewhat
poorly drained Cromwell Variant and Poskin soils in shal-
low depressions and a few small areas of the somewhat
excessively drained Chetek and Cromwell soils on short,
convex slopes. Also included are a few areas where
slopes are short and more than 20 percent, a few where
they are less than 12 percent, and a few where, as a
result of loamy or silty bands in the underlying material,
the downward movement of water is impeded and availa-
ble water capacity is higher. Included areas make up 10
to 15 percent of the unit.

Permeability is moderate in the upper loamy material
and very rapid in the underlying material. Available water
capacity is moderate. Runoff is rapid in cultivated areas.
Organic-matter content is moderate, and tilth is good.

Many areas are pasture or woodland. Some are
farmed. The potential is good for pasture and woodland,
fair for cultivated crops, and poor for most engineering
uses.

This soil is poorly suited to growing corn and small
grain but is suited to growing grasses and legumes for
forage. If cultivated crops are grown, the hazard of ero-
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sion is severe. In most areas slopes are too short and
irregular for stripcropping, terracing, or farming on the
contour. A proper crop rotation, minimum tillage, and
spring plowing help to prevent excessive soil loss. Re-
turning crop residue to the soil or regularly adding other
organic material helps to maintain good tilth, improves
fertility, and increases the rate of water infiltration. Crop
yields are limited during dry periods as a result of the
moderate available water capacity.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing, however, results in
surface compaction, erosion, and poor tilth. Proper
stocking rates and pasture rotations keep the pasture
and the soil in good condition.

This soil is suited to trees used for wood products.
The soil related problems of forest management are the
slope and the encroachment of brush following harvest.
Planting trees on the contour and carefully locating skid
roads during harvest minimize erosion and improve
equipment trafficability. Care in planting and selection of
vigorous planting stock improve the survival rate on the
steeper slopes facing south or west. Suitable herbicides
effectively control the brush competing with natural re-
generation following harvest. The brush can be removed
mechanically if it is a problem. Skidding can expose
sufficient mineral soil to allow adequate regeneration.

Because it is hilly, this soil is poorly suited to septic
tank absorption fields. The less steep included areas can
be used as absorption fields, but the effluent can poliute
ground water because of very rapidly permeable underly-
ing material.

The slope limits this soil as a site for dwellings and
local roads and streets. Land shaping is needed on
building sites. The less steep included areas are better
building sites. Extensive cutting and filling is needed on
sites for local roads and streets.

Capability subclass IVe; woodland suitability subclass
2r.

RpB—Rosholt-Cromwell complex, 2 to 6 percent
slopes. This map unit consists of undulating, well
drained and somewhat excessively drained soils on
pitted outwash plains. Individual areas are irregular in
shape and generally are 5 to 20 acres in size. They are
40 to 50 percent Rosholt soils and 30 to 40 percent
Cromwell soils. The Rosholt soils are on plane or convex
ridgetops and on concave side slopes. The Cromwell
soils are on sharp slope breaks and convex side slopes.
The two soils are so intricately mixed or are in such
small areas that mapping them separately is not practi-
cal.

Typically, the Rosholt soil has a surface layer of dark
grayish brown loam about 7 inches thick. The subsurface
layer is brown loam about 7 inches thick. The next 12
inches is a mixture of the subsoil and the subsurface
layer. The subsoil is about 11 inches thick. It is dark
brown sandy loam over dark brown loamy coarse sand.

SOIL SURVEY

The underlying material to a depth of about 60 inches is
brown, dark brown, and strong brown, stratified coarse
sand and fine gravel. In places the surface layer and
subsurface layer are silt loam or sandy loam. In some
areas the underlying material contains little or no gravel.

Typically, the Cromwell soil has a surface layer of dark
grayish brown sandy loam about 6 inches thick. The
subsoil is about 25 inches thick. It is dark brown sandy
loam over dark brown cobbly loamy sand and sand. The
underlying material to a depth of about 60 inches is
brown and dark brown sand. In uncultivated areas the
surface layer overlies a dark brown sandy loam subsur-
face layer about 2 inches thick. In places the surface
layer is loam or loamy sand. In some areas the upper
part of the subsoil is loamy sand.

Included with these soils in mapping are small areas of
the somewhat poorly drained Cromwell Variant and
Poskin soils in shallow depressions and narrow drain-
ageways. Also included are a few areas where, as a
result of loamy or silty strata in the underlying material,
the downward movement of water is impeded and availa-
ble water capacity is higher; areas where slopes are
short and more than 6 percent; and a few areas where
they are less than 2 percent. Included areas make up 10
to 15 percent of the unit.

Permeability is moderate in the upper loamy material
of the Rosholt and Cromwell soils, very rapid in the
underlying material of the Rosholt soil, and rapid in the
underlying material of the Cromwell soil. Available water
capacity is moderate in the Rosholt soil and low in the
Cromwell soil.

Most areas are farmed. Many remain wooded or are
pastured. The potential is good for cultivated crops, pas-
ture, woodland, and. most engmeerlng uses.

These soils are suited to growing corn and small grain
and to grasses and legumes for forage. If cultivated
crops are grown, measures that prevent excessive ero-
sion are needed. Slopes are too short and irregular for
stripcropping, terracing, or farming on the contour. A
proper crop rotation helps to prevent excessive soil foss.
On the Cromwell soil, which is droughty and has low
available water capacity, crop yields are limited in most
years. Returning crop residue to the soil or regularly
adding other organic material helps to maintain good tilth
and improves fertility. '

These soils are suited to growing many of the pasture
grasses and legumes. Because the Cromwell soil is
droughty, a deep-rooted plant, such as alfalfa, generally
is more productive than other species. Overgrazing can
result in surface compaction, erosion, and poor tilth.
Proper stocking rates and pasture rotations keep the
pasture and the soil in good condition.

These soils are suited to trees used for wood prod-
ucts. Carefully planting vigorous nursery stock improves
the survival rate during dry periods. Suitable herbicides
or mechanical removal of brush controls competing
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vegetation, which can interfere with natural regeneration
following harvest.

These soils are suited to septic tank absorption fields.
The effluent can pollute ground water, however, because
the underlying material is rapidly or very rapidly perme-
able. The soils are suitable as sites for buildings and
local roads and streets. Providing suitable subbase mate-
rial in the areas of Rosholt soil helps to prevent the
damage to local roads and streets caused by frost
action.

Capability subclass Ille; Rosholt soil in woodland suit-
ability subclass 20, Cromwell soil in woodland suitability
subclass 2d.

RpC—Rosholt-Cromwell complex, 6 to 12 percent
slopes. This map unit consists of rolling, well drained
and somewhat excessively drained soils on pitted
outwash plains. Individual areas are irregular in shape
and generally are 5 to 40 acres in size. They are 35 to
50 percent Rosholt soils and 35 to 45 percent Cromwell
soils. The Rosholt soils are on plane or convex ridgetops
and on concave side slopes. The Cromwell soils are on
sharp slope breaks and convex side slopes. The two
soils are so intricately mixed or are in such small areas
that mapping them separately is not practical.

Typically, the Rosholt soil has a surface layer of very
dark grayish brown loam about 3 inches thick. The sub-
surface layer is brown loam about 9 inches thick. The
next 12 inches is a mixture of the subsoil and the sub-
surface layer. The subsoil is about 11 inches thick. It is
dark brown sandy loam over dark brown loamy coarse
sand. The underlying material to a depth of about 60
inches is brown, dark brown, and strong brown, stratified
coarse sand and fine gravel. In places the surface layer
and subsurface layer are silt loam or sandy loam. In
some areas the underlying material contains little or no
gravel.

Typically, the Cromwell soil has a surface layer of
black sandy loam about 1 inch thick. The subsurface
layer is brown sandy loam about 2 inches thick. The
subsoil is about 25 inches thick. It is dark brown sandy
loam over dark brown cobbly loamy sand and sand. The
underlying material to a depth of about 60 inches is
brown and dark brown sand. In cultivated areas, many of
which are eroded, plowing has mixed all of the subsur-
face layer and part of the subsoil with the surface layer.
In places the surface layer is loam or loamy sand. In
some areas the upper part of the subsoil is loamy sand.

Included with these soils in mapping are small areas of
the somewhat poorly drained Cromwell Variant and
Poskin soils in shallow depressions and narrow drain-
ageways and a few areas where, as a result of loamy or
silty strata in the underlying material, the downward
movement of water is impeded and available water ca-
pacity is higher. Also included are areas where slopes
are short and more than 12 percent and a few areas
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where they are less than 6 percent. Included areas make
up 10 to 15 percent of the unit.

Permeability is moderate in the upper loamy material
of the Rosholt and Cromwell soils, very rapid in the
underlying material of the Rosholt soil, and rapid in the
underlying material of the Cromwell soil. Available water
capacity is moderate in the Rosholt soil and low in the
Cromwell soil.

Most areas remain wooded or are pastured. Some are
farmed. The potential is good for pasture and woodland
and fair for cultivated crops and most engineering uses.

These soils are suited to growing corn and small grain
and to grasses and legumes for forage. If cultivated
crops are grown, measures that prevent excessive ero-
sion are needed. Slopes are too short and irregular for
stripcropping, terracing, or farming on the contour. A
proper crop rotation helps to prevent excessive soil loss.
Minimum tillage and winter cover crops in combination
with spring plowing help to reduce soil loss in row
cropped areas. On the Cromwell soil, which is droughty
and has low available water capacity, crop yields are
limited in most years. Returning crop residue to the soil
or regularly adding other organic material helps to main-
tain good tilth and improves fertility.

These soils are suited to growing many of the pasture
grasses and legumes. Because the Cromwell soil is
droughty, a deep-rooted plant, such as alfalfa, generally
is more productive than other species. Overgrazing can
result in surface compaction, erosion, and poor tilth.
Proper stocking rates and pasture rotations keep the
pasture and the soil in good condition.

These soils are suited to trees used for wood prod-
ucts. Carefully planting vigorous nursery stock improves
the survival rate during dry periods. Suitable herbicides
or mechanical removal of brush controls competing
vegetation, which can interfere with natural regeneration
following harvest.

These soils are suited to septic tank absorption fields.
The effluent can pollute ground water, however, because
permeability is rapid or very rapid in the underlying mate-
rial.

Because of the slope, land shaping generally is
needed on building sites and cutting and filling on sites
for local roads and streets. The less sloping included
areas are better building sites. Stabilizing road cuts in
the areas of Cromwell soil is difficult because cutbanks
cave in and are low in natural fertility. Proper land shap-
ing and additions of suitable topsoil, however, can over-
come these limitations. Providing suitable subbase mate-
rial helps to prevent the road damage caused by frost
action on the Rosholt soil.

Capability subclass [Ve; Rosholt soil in woodland suit-
ability subclass 20, Cromwell soil in woodland suitability
subclass 2d.

RpD—Rosholt-Cromwell complex, 12 to 20 percent
slopes. This map unit consists of hilly, well drained and
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somewhat excessively drained soils on pitted outwash
plains. Slopes are short and irregular, and depressions
and small wet areas are common. Individual areas are
irregular in shape and generally are 5 to 50 acres in size.
They are 30 to 40 percent Rosholt soils and 35 to 45
percent Cromwell soils. The Rosholt soils are on plane
or convex ridgetops and on concave side slopes. The
Cromwell soils are on sharp slope breaks and convex
side slopes. The two soils are so intricately mixed or are
in such small areas that mapping them separately is not
practical.

Typically, the Rosholt soil has a surface layer of very
dark grayish brown loam about 3 inches thick. The sub-
surface layer is brown loam about 5 inches thick. The
next 8 inches is a mixture of the subsoil and the subsur-
face layer. The subsoil is about 11 inches thick. It is dark
brown sandy loam over dark brown loamy coarse sand.
The underlying material to a depth of about 60 inches is
brown, dark brown, and strong brown, stratified coarse
sand and fine gravel. In places the surface layer and
subsurface layer are silt l[oam or sandy loam. In cultivat-
ed areas, many of which are eroded, plowing has mixed
the subsurface layer and part of the subsoil with the
surface layer. In some areas the underlying material con-
tains little or no gravel.

Typically, the Cromwell soil has a surface layer of
black sandy loam about 1 inch thick. The subsurface
layer is brown sandy loam about 2 inches thick. The
subsoil is about 25 inches thick. It is dark brown sandy
loam over dark brown cobbly loamy sand and sand. The
underlying material to a depth of about 60 inches is
brown and dark brown sand. In cultivated areas, many of
which are eroded, plowing has mixed the subsurface
layer and part of the subsoil with the surface layer. In
places the surface layer is loam or loamy sand. In some
areas the upper part of the subsoil is loamy sand.

Included with these soils in mapping are small areas of
the somewhat poorly drained Cromwell Variant and
Poskin soils and poorly drained and very poorly drained
Warman Variant in shallow depressions and narrow
drainageways, a few areas of the excessively drained
Emmert soils on small kames and eskers, and a few
areas where, as a result of loamy or silty strata in the
underlying material, the downward movement of water is
impeded and available water capacity is higher. Also
included are areas where the slope is more than 20
percent and a few areas where it is less than 12 percent.
Included areas make up 10 to 15 percent of the unit.

Permeability is moderate in the upper loamy material
of the Rosholt and Cromwell soils, very rapid in the
underlying material of the Rosholt soil, and rapid in the
underlying material of the Cromwell soil. Available water
capacity is moderate in the Rosholt soil and low in the
Cromwell soil.

Most areas are wooded or pastured. The potential is
good for woodland, fair for pasture, and poor for cultivat-
ed crops and most engineering uses.

SOIL SURVEY

Because of a severe hazard of erosion and because
of droughtiness in the Cromwell soil, these soils are
generally unsuited to growing corn and small grain. They
are suited, however, to growing grasses and legumes for
forage. Slopes are too short and irregular for stripcrop-
ping, terracing, or farming on the contour. A proper crop
rotation helps to prevent excessive soil loss. Returning
crop residue to the soil or regularly adding other organic
material helps to maintain good tilth and improves fertil-
ity.
These soils are suited to growing many of the pasture
grasses and legumes. Because the Cromwell soil is
droughty, a deep-rooted plant, such as alfalfa, generally
is more productive than other species. Overgrazing can
result in surface compaction, erosion, and poor tilth.
Proper stocking rates and pasture rotations keep the
pasture and the soil in good condition.

These soils are suited to trees used for wood prod-
ucts. Planting trees on the contour and carefully locating
skid roads during harvest help to control erosion. Care in
planting and selection of vigorous nursery stock reduce
the mortality rate. Clear-cut or area-selection harvest
methods reduce the risk of windthrow of the remaining
trees. Suitable herbicides or mechanical removal controls
the plants that compete with natural regeneration follow-
ing harvest.

Because of the slope, these soils are poorly suited to
septic tank absorption fields. This limitation can be over-
come, however, by land shaping or avoided by selecting:
a less steep included area. The effluent can poliute
ground water because permeability is rapid or very rapid
in the underlying material.

Because of the slope, land shaping is generally
needed on building sites. The less steep included areas
are better building sites. On sites for local roads and
streets, extensive cutting and filling generally is needed
because slopes are hilly and irregular. Stabilizing road
cuts in the areas of Cromwell soil is difficult because
cutbanks cave in and are low in natural fertility. Proper
land shaping and additions of suitable topsoil, however,
can overcome these limitations. In places these soils are
an important source of sand and gravel for construction
and road building.

Capability subclass Vle; Rosholt soil in woodland suit-
ability subclass 2r, Cromwell soil in woodland suitability
subclass 2d.

RpE—Rosholt-Cromwell complex, 20 to 30 percent
slopes. This map unit consists of very hilly, well drained
and somewhat excessively drained soils on pitted
outwash plains. Slopes are short and irregular, and de-
pressions and small wet areas are common. Individual
areas are irregular in shape and generally are 5 to 50
acres in size. They are 25 to 40 percent Rosholt soils
and 35 to 55 percent Cromwell soils. The Rosholt soils
are on plane or convex ridgetops and on concave side
slopes. The Cromwell soils are on sharp slope breaks
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and convex side slopes. The two soils are so intricately
mixed or are in such small areas that mapping them
separately is not practical.

Typically, the Rosholt soil has a surface layer of very
dark grayish brown loam about 3 inches thick. The sub-
surface layer is brown loam about 5 inches thick. The
next 6 inches is a mixture of the subsoil and the subsur-
face layer. The subsoil is about 10 inches thick. It is dark
brown sandy loam over dark brown loamy coarse sand.
The underlying material to a depth of about 60 inches is
brown, dark brown, and strong brown, stratified coarse
sand and fine gravel. In places the surface layer and
subsurface layer are silt loam or sandy loam. In some
areas the underlying material contains little or no gravel.

Typically, the Cromwell soil has a surface layer of
black sandy loam about 1 inch thick. The subsurface
layer is brown sandy loam about 2 inches thick. The
subsoil is about 25 inches thick. It is dark brown sandy
loam over dark brown cobbly loamy sand and sand. The
underlying material to a depth of about 60 inches is
brown and dark brown sand. In places the surface layer
is loam or loamy sand. In some areas the upper part of
the subsoil is loamy sand.

Included with these soils in mapping are small areas of
the somewhat poorly drained Cromwell Variant and
Poskin soils and poorly drained and very poorly drained
Warman Variant in shallow depressions and narrow
drainageways and small areas of the excessively drained
Emmert soils on kames and eskers. Also included are
small areas where, as a result of loamy or silty strata in
the underlying material, the downward movement of
water is impeded and available water capacity is higher;
areas where the slope is more than 30 percent; and a
few areas where it is less than 20 percent. Included
areas make up 10 to 15 percent of the unit.

‘Permeability is moderate in the upper loamy material
of the Rosholt and Cromwell soils, very rapid in the
underlying material of the Rosholt soil, and rapid in the
underlying material of the Cromwell soil. Available water
capacity is moderate in the Rosholt soil and low in the
Cromwell soil.

Most areas are woodland. The potential is poor for
cultivated crops and most engineering uses and fair for
woodland and pasture.

These soils are generally unsuited to growing corn and
small grain because of the slope, a severe hazard of
erosion, and the droughtiness of the Cromwell soil. They
are suited to growing many of the pasture grasses and
legumes. Because the Cromwell soil is droughty, a deep-
rooted plant, such as alfalfa, generally is more produc-
tive than other species. The slope hinders some farm
machinery. Bluegrass is commonly grown in areas where
machinery cannot be used and pasture cannot be ren-
ovated by chemicals. Overgrazing can result in surface
compaction, erosion, and poor tilth. Proper stocking
rates and pasture rotations keep the pasture and the soil
in good condition.

63

These soils are suited to trees used for wood prod-
ucts. Planting trees on the contour and carefully locating
skid roads during harvest help to control erosion. Care in
planting and selection of vigorous nursery stock reduce
the mortality rate. Clear-cut or area-selection harvest
methods reduce the risk of windthrow of the remaining
trees. Suitable herbicides or mechanical removal controls
the plants that compete with natural regeneration follow-
ing harvest.

Because of the slope, these soils are generally unsuit-
ed to septic tank absorption fields. This limitation can be
overcome, however, by land shaping. The effluent can
pollute ground water because permeability is rapid or
very rapid in the underlying material.

Because of the slope, land shaping is needed on
building sites. On sites for local roads and streets, exten-
sive cutting and filling is needed because slopes are very
hilly and irregular. Stabilizing road cuts in areas of the
Cromwell soil is difficult because cutbanks cave in and
are low in natural fertility. Proper land shaping and addi-
tions of suitable topsoil, however, can overcome these
limitations. In places the soils are an important source of
sand and gravel for construction and road building.

Capability subclass Vlle; Rosholt soil in woodland suit-
ability subclass 2r, Cromwell soil in woodland suitability
subclass 2d.

RvB—Rosholt Variant silt loam, 2 to 6 percent
slopes. This undulating, well drained, moderately deep
soil is on bedrock-controlled glaciated uplands. Individual
areas are irregular in shape and generally are 3 to 15
acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 10 inches thick. The subsurface layer is
light brownish gray silt about 1 inch thick. The next 8
inches is multicolored silt and silt loam. The subsoil is
dark brown loam and clay loam about 4 inches thick.
Dolomitic limestone bedrock is at a depth of about 23
inches. In uncultivated areas the surface layer is thinner
and the subsurface layer thicker. In some eroded areas
plowing has mixed all of the subsurface layer and part of
the subsoil with the surface layer.

Included with this soil in mapping are a few areas of
Antigo and Rosholt soils, which do not have limestone
bedrock within 60 inches of the surface. Also included
are a few areas where bedrock crops out on convex
slopes and a few areas where slopes are short and
more than 6 percent. Included areas make up 5 to 15
percent of the unit.

Permeability is moderate, and available water capacity
is low. Runoff is slow in cultivated areas. Organic-matter
content is moderate, and tilth is good. Root penetration
is restricted by the bedrock at a depth of 20 to 40
inches.

Most areas are farmed or pastured. Some are
wooded. The potential is good for cultivated crops, pas-
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ture, and woodland and fair or poor for most engineering
uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, measures that prevent excessive erosion are
needed. A proper crop rotation, contour farming, and
spring plowing help to prevent excessive soil losses. In
most areas row crops can be grown year after year
without excessive soil loss if tillage is kept to a minimum.
Returning crop residue to th: 30il or regularly adding
other organic material helps to maintain good tilth, im-
proves fertility, and increases the rate of water infiltra-
tion. Crop yields are limited in most years as a result of
the low available water capacity. In some areas the bed-
rock outcrops interfere with cultivation.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush.

Because of the depth to bedrock, this soil is poorly
suited to septic tank absorption fields. A filtering mound
of suitable material, however, helps to overcome this
limitation. The soil is moderately well suited as a site for
dwellings and local roads and streets. Providing suitable
base and subbase material helps to overcome shrinking
and swelling, low strength, and frost action. Excavating
for dwellings with basements is difficult because of the
bedrock. The limestone under this soil is an important
local source of agricultural lime.

Capability subclass lle; woodland suitability subclass
20.

SaB—Santiago silt loam, 1 to 6 percent slopes.
This nearly level and undulating, well drained soil is on
plane or convex ridgetops on glacial moraines. Individual
areas are irregular in shape and generally are 5 to 35
acres in size.

Typically, the surface layer is very dark brown silt loam
about 3 inches thick. The subsurface layer is brown silt
loam about 9 inches thick. The next 6 inches is a mixture
of the subsoil and the subsurface layer. The subsoil is
about 20 inches thick. It is yellowish brown silt loam over
brown loam and sandy loam. The underlying material to
a depth of about 60 inches is reddish brown sandy loam.
In cultivated areas plowing has mixed the upper part of
the subsurface layer with the surface layer. In some
areas the subsoil is silt loam throughout. In a few areas
the underlying material has bands of loamy sand or
sand.

SOIL SURVEY

Included with this soil in mapping are small areas of
the moderately well drained Freeon soils on concave
slopes. Also included are small areas of the somewhat
poorly drained Magnor soils and very poorly drained
Adolph soils in shallow depressions and a few areas
where slopes are short and more than 6 percent. Includ-
ed areas make up 5 to 10 percent of the unit.

Permeability is moderate or moderately slow, and
available water capacity is moderate. Runoff is slow in
cultivated areas. Organic-matter content is moderate,
and tilth is good. Root penetration is somewhat restrict-
ed by compact glacial till below a depth of about 32
inches.

Many areas are farmed. Other areas remain wooded.
The potential is good for cultivated crops, pasture, and
woodland and fair for most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, the hazard of erosion is slight or moderate. In
many areas slopes are too short and irregular for strip-
cropping, terracing, or farming on the contour. Minimum
tillage and winter cover crops in combination with spring
plowing help to prevent excessive soil loss in row
cropped areas. Returning crop residue to the soil or
regularly adding other organic material helps to maintain
good tilth, improves fertility, and increases the rate of
water infiltration.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or mechanical removal of
the brush.

Because it is too slowly permeable in some areas, this
soil is only moderately suited to septic tank absorption
fields. Increasing the size of the absorption field or build-
ing a filtering mound of suitable material helps to over-
come this limitation. The soil lacks the strength needed
to support dwellings and small buildings, but strengthen-
ing or replacing the base material can overcome this
limitation. Providing suitable base and subbase material
helps to prevent the damage to local roads and streets
resulting from low strength and frost action.

Capability subclass lle; woodland suitability subclass
20.

SaC—Santiago silt loam, 6 to 12 percent slopes.
This rolling, well drained soil is on plane or convex ridge-
tops on glacial moraines. Individual areas are irregular in
shape and generally are 5 to 20 acres in size.
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Typically, the surface layer is very dark brown silt loam
about 3 inches thick. The subsurface layer is brown silt
loam about 8 inches thick. The next 6 inches is a mixture
of the subsoil and the subsurface layer. The subsoil is
about 20 inches thick. It is yellowish brown silt loam over
brown loam and sandy loam. The underlying material to
a depth of about 60 inches is reddish brown sandy loam.
In cultivated areas, many of which are eroded, plowing
has mixed most or all of the subsurface layer with the
surface layer. In some areas the subsoil is silt loam
throughout. In a few areas the underlying material has
bands of loamy sand or sand.

Included with this soil in mapping are small areas of
the moderately well drained Freeon soils on concave
slopes and small areas of the somewhat poorly drained
Magnor soils and very poorly drained Adolph soils in
shallow depressions. Also included are a few areas
where slopes are short and more than 12 percent and
small areas where they are less than 6 percent. Included
areas make up 5 to 15 percent of the unit.

Permeability is moderate or moderately slow, and
available water capacity is moderate. Runoff is medium
in cultivated areas. Organic-matter content is moderate,
and tilth is good. Root penetration is somewhat restrict-
ed by compact glacial till below a depth of about 32
inches.

Some areas are farmed. Others remain wooded. The
potential is good for cultivated crops, pasture, and wood-
land and fair for most engineering uses.

This soil is suited to growing corn and small grain and
to grasses and legumes for forage. If cultivated crops
are grown, the hazard of erosion is moderate. In many
areas slopes are too short and irregular for stripcropping,
terracing, or farming on the contour. A proper crop rota-
tion helps to prevent excessive soil loss. Minimum tillage
and winter cover crops in combination with spring plow-
ing help to prevent excessive soil loss in row cropped
areas. Returning crop residue to the soil or regularly
adding other organic material helps to maintain good
tilth, improves fertility, and increases the rate of water
infiltration. '

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

This soil is suited to trees used for wood products.
The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush.

Because it is too slowly permeable in some areas, this
soil is only moderately suited to septic tank absorption
fields. Increasing the size of the absorption field or build-
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ing a filtering mound of suitable material helps to over-
come this limitation.

The slope limits this soil as a site for dwellings, but
this limitation can be overcome by land shaping or avoid-
ed by selecting a less sloping included area. The soil
lacks the strength needed to support dwellings and small
commercial buildings, but this limitation can be overcome
by strengthening or replacing the base material. Provid-
ing suitable base and subbase material helps to prevent
the damage to local roads and streets resulting from low
strength and frost action.

Capability subclass llle; woodland suitability subclass
20.

SaD—Santiago silt loam, 12 to 20 percent slopes.
This hilly, well drained soil is on the sides and convex
tops of ridges on glacial moraines. Individual areas are
irregular in shape and generally are 5 to 15 acres in size.

Typically, the surface layer is very dark brown silt loam
about 3 inches thick. The subsurface layer is brown silt
loam about 5 inches thick. The next 6 inches is a mixture
of the subsoil and the subsurface layer. The subsoil is
about 20 inches thick. It is yellowish brown silt loam over
brown loam and sandy loam. The underlying material to
a depth of about 60 inches is reddish brown sandy loam.
In cultivated areas, many of which are eroded, plowing
has mixed most or all of the subsurface layer with the
surface layer. In some areas the subsoil is silt loam
throughout. In a few areas the underlying material has
bands of loamy sand or sand.

Included with this soil in mapping are small areas of
the moderately well drained Freeon soils on concave
slopes and small areas of the somewhat poorly drained
Magnor and very poorly drained Adolph soils in shallow
depressions. Also included are a few areas where slopes
are short and more than 20 percent and small areas
where they are less than 12 percent. Included areas
make up 5 to 15 percent of the unit.

Permeability is moderate or moderately slow, and
available water capacity is moderate. Runoff is rapid in
cultivated areas. Organic-matter content is moderate,
and tilth is good. Root penetration is somewhat restrict-
ed by compact glacial till below a depth of about 32
inches.

Many areas remain wooded. Some are farmed. The
potential is good for pasture and woodland, fair for culti-
vated crops, and poor for most engineering uses.

This soil is poorly suited to growing corn and small
grain but is suited to growing grasses and legumes for
forage. If cultivated crops are grown, the hazard of ero-
sion is severe. A proper crop rotation helps to prevent
excessive erosion. In many areas slopes are too shor
and irregular for stripcropping, terracing, or farming .on
the contour. Minimum tillage and winter cover crops in
combination with spring plowing help to prevent exces-
sive soil loss in row cropped areas. Returning crop resi-
due to the soil or regularly adding other organic material
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helps to maintain good tilth, improves fertility, and in-
creases the rate of water infiltration.

This soil is suited to growing many of the pasture
grasses and legumes. Overgrazing, however, causes sur-
face compaction and poor tilth. Proper stocking rates
and pasture rotations keep the pasture and the soil in
good condition.

This soil is suited to trees used for wood products.
The soil related problems of forest management are the
slope and the encroachment of brush following harvest.
Planting trees on the contour and carefully locating skid
roads during harvest minimize erosion. Care in planting
and selection of vigorous planting stock improve seed-
ling survival on the steeper slopes facing south or west.
Suitable herbicides effectively control the brush compet-
ing with natural regeneration following harvest. The
brush can be removed mechanically if it is a problem.
Skidding can expose sufficient mineral soil to allow ade-
quate regeneration.

Because it is too steep and in some areas too slowly
permeable, this soil is poorly suited to septic tank ab-
sorption fields. A filtering mound of suitable material im-
proves these absorption fields. The less steep included
areas are better sites.

The slope limits this soil as a site for dwellings, but
this limitation can be overcome by land shaping or avoid-
ed by selecting a less steep included area. On most
sites for local roads and streets, extensive cutting and
filling is needed. The soil lacks the strength needed to
support dwellings and vehicular traffic, but strengthening
or replacing the base material can overcome this limita-
tion.

Capability subclass 1Ve; woodland suitability subclass
2r.

ScB—Santiago-Antigo silt loams, 2 to 6 percent
slopes. This map unit consists of undulating, well
drained soils on glacial moraines. Slopes are short and
_irregular, and depressions and small wet areas are
common. Individual areas are irregular in shape and gen-
erally are 5 to 30 acres in size. They are 45 to 55
percent Santiago soils and 25 to 35 percent Antigo soils.
The Santiago soils are on plane or convex ridgetops and
side slopes. The Antigo soils are typically on plane or
concave slopes. The two soils are so intricately mixed or
are in such small areas that mapping them separately is
not practical.

Typically, the Santiago soil has a surface layer of very
dark brown silt loam about 3 inches thick. The subsur-
face layer is brown silt loam about 9 inches thick. The
next 6 inches is a mixture of the subsoil and the subsur-
face layer. The subsoil is about 20 inches thick. It is
yellowish brown silt loam over brown loam and sandy
loam. The underlying material to a depth of about 60
inches is reddish brown sandy loam. In cultivated areas
plowing has mixed part of the subsurface layer with the
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surface layer. In some areas the underlying material has
strata of loamy sand or sand.

Typically, the Antigo soil has a surface layer of very
dark brown silt loam about 3 inches thick. The subsur-
face layer is brown silt loam about 7 inches thick. The
next 6 inches is a mixture of the subsoil and the subsur-
face layer. The subsoil is about 16 inches thick. it is dark
yellowish brown silt loam over dark brown loam. The
underlying material to a depth of about 60 inches is dark
brown and reddish brown, stratified coarse sand and
gravel and sand. In places, the silty mantle is thinner and
depth to the underlying material is less than 32 inches.
In some areas the underlying material contains little or
no gravel. In cultivated areas plowing has mixed part of
the subsurface layer with the surface layer,

Included with these soils in mapping are a few areas
of the somewhat excessively drained Chetek and Crom-
well soils on sharp slope breaks and small areas of the
moderately well drained Brill and Freeon soils and some-
what poorly drained Magnor and Poskin soils on plane or
concave slopes and in shallow depressions. Also includ-
ed are areas where the slope is more than 6 percent.
Included areas make up 5 to 15 percent of the unit.

Permeability is moderate or moderately slow in the
Santiago soil. It is moderate in the upper silty material of
the Antigo soil and very rapid in the underlying material.
In both soils available water capacity and organic-matter
content are moderate. Root penetration in the Santiago
soil is somewhat restricted by compact glacial till below
a depth of about 32 inches.

Most areas are woodland. Some are farmed or pas-
tured. The potential is good for cultivated crops, pasture,
and woodland and fair for most engineering uses.

These soils are suited to growing corn and small grain
and to grasses and legumes for forage. If cultivated
crops are grown, erosion is a hazard. Slopes are too
short and irregular for stripcropping, terracing, or farming
on the contour. A proper crop rotation helps to prevent
excessive soil loss. Minimum tillage and winter cover
crops in combination with spring plowing help to control
erosion in row cropped areas. Returning crop residue to
the soil or regularly adding other organic material helps
to maintain good tilth and improves fertility.

These soils are suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, results in surface compaction,
erosion, and poor tilth. Proper stocking rates, pasture
rotation, and restricted use during wet periods keep the
pasture and the soil in good condition.

These soils are suited to trees used for wood prod-
ucts. The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush.

These soils are moderately suited to septic tank ab-
sorption fields. In some areas the Santiago soil is too
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slowly permeable, but increasing the size of the absorp-
tion field or building a filtering mound of suitable material
helps to overcome this limitation. Onsite investigation is
needed in selecting suitable sites.

Both soils lack the strength needed to support build-
ings and vehicular traffic, but providing suitable base
material can overcome this limitation. Adding suitable
subbase material helps to prevent the damage to local
roads and streets caused by frost action.

Capability subclass lle; woodland suitability subclass
20.

ScC—Santiago-Antigo silt loams, 6 to 12 percent
slopes. This map unit consists of rolling, well drained
soils on glacial moraines. Slopes are short and irregular,
and depressions and small wet areas are common. Indi-
vidual areas are irregular in shape and generally are 5 to
70 acres in size. They are 45 to 55 percent Santiago
soils and 25 to 35 percent Antigo soils. The Santiago
soils are on plane or convex ridgetops and side slopes.
The Antigo soils are typically on plane or concave
slopes. The two soils are so intricately mixed or are in
such small areas that mapping them separately is not
practical.

Typically, the Santiago soil has a surface layer of very
dark brown silt loam about 3 inches thick. The subsur-
face layer is brown silt loam about 9 inches thick. The
next 6 inches is a mixture of the subsoil and the subsur-
face layer. The subsoil is about 20 inches thick. It is
yellowish brown silt loam over brown loam and sandy
loam. The underlying material to a depth of about 60
inches is reddish brown sandy loam. In cultivated areas,
many of which are eroded, plowing has mixed the sub-
surface layer and part of the subsoil with the surface
layer. In some areas the underlying material has strata of
loamy sand or sand.

Typically, the Antigo soil has a surface layer of very
dark brown silt loam about 3 inches thick. The subsur-
face layer is brown silt loam about 7 inches thick. The
next 6 inches is a mixture of the subsoil and the subsur-
face layer. The subsoil is about 16 inches thick. It is dark
yellowish brown silt loam over dark brown loam. The
underlying material to a depth of about 60 inches is dark
brown and reddish brown, stratified coarse sand and
sand and gravel. In places, the silty mantle is thinner and
depth to the underlying material is less than 32 inches.
In"some areas the underlying material contains little or
no gravel. In cultivated areas, many of which are eroded,
plowing has mixed the subsurface layer and part of the
subsoil with the surface layer.

Included with these soils in mapping are a few areas
of the somewhat excessively drained Chetek and Crom-
well soils on sharp slope breaks, small areas of the
moderately well drained Brill and Freeon soils and some-
what poorly drained Magnor and Poskin soils on plane or
concave slopes and in shallow depressions, and a few
small areas of the very poorly drained Adolph, Cathro,
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and Seelyeville soils in deep depressions. Also included
are areas where the slope is more than 12 percent and
small areas where it is less than 6 percent. Included
areas make up 10 to 15 percent of the unit.

Permeability is moderate or moderately slow in San-
tiago soil. It is moderate in the upper silty material of the
Antigo soil and very rapid in the underlying material. In
both soils available water capacity and organic-matter
content are moderate. Root penetration in the Santiago
soil is somewhat restricted by compact glacial till below
a depth of about 32 inches.

Most areas are woodland. Some are farmed or pas-
tured. The potential is good for cultivated crops, pasture,
and woodland and fair or poor for most engineering
uses.

These soils are suited to growing corn and small grain
and to grasses and legumes for forage. If cultivated
crops are grown, the hazard of erosion is moderate.
Slopes are too short and irregular for stripcropping, ter-
racing, or farming on the contour. A proper crop rotation
helps to prevent excessive soil l0ss. Minimum tillage and
winter cover crops in combination with spring plowing
help to control erosion in row cropped areas. Wet de-
pressions interfere with cultivation. Draining these de-
pressions generally is difficult. Returning crop residue to
the soil or regularly adding Gther organic material helps
to maintain good tilth and improves fertility.

These soils are suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, results in surface compaction,
erosion, and poor tilth. Proper stocking rates, pasture
rotation, and restricted use during wet periods keep the
pasture and the soil in good condition.

These soils are suited to trees used for wood prod-
ucts. The only soil related forest management problem is
competition from brush following harvest. This competi-
tion can interfere with natural regeneration. It can be
reduced by suitable herbicides or by mechanical removal
of the brush.

These soils are moderately suited to septic tank ab-
sorption fields. In some areas the Santiago soil is too
slowly permeable, but increasing the size of the absorp-
tion field or building a filtering mound of suitable material
helps to overcome this limitation. Onsite investigation is
needed in selecting suitable sites.

Both soils lack the strength needed to support build-
ings and vehicular traffic, but providing suitable base
material can overcome this limitation. Land shaping is
needed on building sites. The less sloping included
areas are better building sites. Adding suitable subbase
material helps to prevent the damage to local roads and
streets caused by frost action.

Capability subclass llle; woodland suitability subclass
20.

ScD—Santiago-Antigo silt loams, 12 to 20 percent
slopes. This map unit consists of hilly, well drained soils



68

on glacial moraines. Siopes are short and irregular, and
depressions and small wet areas are common. Individual
areas are irregular in shape and generally are 5 to 50
acres in size. They are 35 to 45 percent Santiago soils
and 35 to 45 percent Antigo soils. The Santiago soils are
on plane or convex ridgetops and side slopes. The
Antigo soils are typically on concave slopes. The two
soils are so intricately mixed or are in such small areas
that mapping them separately is not practical.

Typically, the Santiago soil has a surface layer of very
dark brown silt loam about 3 inches thick. The subsur-
face layer is brown silt loam about 5 inches thick. The
next 6 inches is a mixture of the subsoil and the subsur-
face layer. The subsoil is about 20 inches thick. It is
yellowish brown silt loam over brown loam and sandy
loam. The underlying material to a depth of about 60
inches is reddish brown sandy loam. In cultivated areas,
many of which are eroded, plowing has mixed the sub-
surface layer and part of the subsoil with the surface
layer. In some areas the underlying material has strata of
loamy sand or sand.

Typically, the Antigo soil has a surface layer of very
dark brown silt loam about 3 inches thick. The subsur-
face layer is brown silt loam about 7 inches thick. The
next 6 inches is a mixture of the subsoil and the subsur-
face layer. The subsoil is about 16 inches thick. It is dark
yellowish brown silt loam over dark brown loam. The
underlying material to a depth of about 60 inches is dark
brown and reddish brown, stratified coarse sand and
sand and gravel. In places, the silty mantle is thinner and
depth to the underlying material is less than 32 inches.
In some areas the underlying material contains little or
no gravel. In cultivated areas, many of which are eroded,
plowing has mixed the subsurface layer and part of the
subsoil with the surface layer.

Included with these soils in mapping are a few areas
of the somewhat excessively drained Chetek and Crom-
well soils on sharp slope breaks, small areas of the
moderately well drained Brill and Freeon soils and some-
what poorly drained Magnor and Poskin soils on plane or
concave slopes and in shallow depressions, and a few
small areas of the very poorly drained Adolph, Cathro,
and Seelyeville soils in deep depressions. Also included
are areas where the slope is more than 20 percent and
small areas where it is less than 12 percent. Included
areas make up 10 to 15 percent of the unit.

Permeability is moderate or moderately slow in the
Santiago soil. It is moderate in the upper silty material of
the Antigo soil and very rapid in the underlying material.
in both soils available water capacity and organic-matter
content are moderate. Root penetration in the Santiago
soil is somewhat restricted by compact glacial till below
a depth of about 32 inches.

Most areas are woodland. Some are farmed or pas-
tured. The potential is good for pasture and woodland,
fair for cultivated crops, and poor for most engineering
uses.
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These soils are poorly suited to growing corn and
small ‘grain but are suited to growing grasses and le-
gumes for forage. If cultivated crops are grown, the
hazard of erosion is severe. Slopes are too short and
irregular for stripcropping, terracing, or farming on the
contour. A proper crop rotation helps to prevent exces-
sive soil loss. Minimum tillage and winter cover crops in
combination with spring plowing help to control erosion
in row cropped areas. Wet depressions interfere with
cultivation. Draining these depressions generally is diffi-
cult. Returning crop residue to the soil or regularly
adding other organic material helps to maintain good tilth
and improves fertility.

These soils are suited to growing many of the pasture
grasses and legumes. Overgrazing or grazing when the
soil is too wet, however, results in surface compaction,
erosion, and poor tilth. Proper stocking rates, pasture
rotation, and restricted use during wet periods keep the
pasture and the soil in good condition.

These soils are suited to trees used for wood prod-
ucts. The soil related problems of forest management
are the slope and the encroachment of brush following
harvest. Planting trees on the contour and carefully lo-
cating skid roads during harvest minimize erosion. Care
in planting and selection of vigorous planting stock im-
prove seedling survival on the steeper slopes facing
south or west. Suitable herbicides effectively control the
brush competing with natural regeneration following har-
vest. The brush can be removed mechanically if it is a
problem. Skidding can expose sufficient mineral soil to
allow adequate regeneration.

Because slopes are hilly and in some areas the San-
tiago soil is too slowly permeable, these soils are poorly
suited to septic tank absorption fields. A filtering mound
of suitable material improves these absorption fields. The
less steep included areas are better sites. Onsite investi-
gation is needed in selecting suitable sites.

The slope limits these soils as sites for dwellings, but
this limitation can be overcome by land shaping or avoid-
ed by selecting a less steep included area. On sites for
local roads and streets, extensive cutting and filling gen-
erally is needed. The soils lack the strength needed to
support dwellings and vehicular traffic, but strengthening
or replacing the base material can overcome this limita-
tion.

Capability subclass IVe; woodland suitability subclass
2r.

Se—Saprists and Aquents. These nearly level, very
poorly drained organic and mineral soils are adjacent to
lakes or streams, in sloughs and oxbows on flood plains,
and in depressional areas on glacial moraines and
outwash plains. They are subject to frequent flooding.
Individual areas are irregular in shape and generally are
5 to 100 acres in size. The water table is at or above the
surface during most of the year.
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These soils have a wide range of profile characteris-
tics. As a result, they cannot be classified at the series
level. Saprists are organic soils, primarily mucks or
mucky peats. The organic material ranges from about
1 1/2 to 5 or more feet in thickness. Aquents are miner-
al soils. They vary widely in color and texture and in
thickness of individual layers.

Included with these soils in mapping are a few areas
of poorly drained mineral soils on small islandlike knolls.
Also included are a few areas of the poorly drained and
very poorly drained, wet Fluvaquents adjacent to
streams. Included areas make up 2 to 10 percent of the
unit.

Most areas remain in wetland vegetation (fig. 10) and
are used as wetland wildlife habitat. These soils have
poor potential and generally are unsuitable for cultivated
crops, pasture, woodland, and most engineering uses
because of the high water table and the flooding. Provid-
ing adequate drainage and protection from floodwater is
difficult.

These soils have good potential for wetland wildlife
habitat. They provide a very important habitat for many
species of wildlife, especially waterfowl and many fur-
bearers.

Capability subclass Vlllw; woodland suitability subclass
6w.

Sm—Seelyeville muck. This nearly level, very poorly
drained soil is in bogs and depressional areas on glacial
moraines, lake basins, and outwash plains. It is subject
to frequent flooding. Individual areas are irregular in
shape and generally are 10 to 200 acres in size.

Typically, a thin layer of mucky peat is at the surface.
Below this to a depth of about 60 inches is very dark
brown, dark brown, and strong brown muck. In places a
layer of moss peat 1 inch to 4 inches thick is at the
surface. In some areas the layers of mucky peat are
thicker.

Included with this soil in mapping are small areas of
mineral soils on small convex knolls and small areas of
Cathro and Markey soils, which have mineral soil layers
within 50 inches of the surface. Also included are small
areas of the wet Fluvaquents adjacent to streams and a
few areas that are very strongly acid or extremely acid.
Included areas make up 2 to 10 percent of the unit.

Permeability is moderately rapid, and available water
capacity is very high. Organic-matter content also is very
high. This soil is saturated within a foot of the surface
most of the year.

Most areas remain in wetland vegetation (fig. 11). The
potential is poor for cultivated crops, pasture, and most
engineering uses and fair for woodland.

This soil is generally unsuited to growing corn and
small grain and to grasses and legumes used for forage
because of the high water table and the flooding. If
adequately drained, protected from floodwater, and oth-
erwise intensively managed, however, it has potential for
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some specialty crops. If drained and cultivated, it is sub-
ject to soil blowing and subsidence. The number of frost-
free days per growing season is less on this soil than on
adjacent upland soils because of cold air drainage.

Because of the high water table, the generally low
natural fertility, and the flooding, this soil is generally
unsuited to growing many of the pasture grasses and
legumes. Unless the soil is adequately drained, reed
canarygrass is the only suitable species. The low
strength restricts grazing and the use of machinery.

This soil is suited to trees used for wood products.
Because the soil is wet and has a high water table
during the planting season, reforestation is restricted to
natural regeneration. Harvesting with heavy equipment is
limited to periods when the ground is frozen. Clear-cut or
area-selection harvest methods help to avoid serious
windthrow of the remaining trees. Suitable herbicides or
mechanical removal controls the brush that competes
with natural regeneration.

Because of the high water table, the flooding, and the
low strength, this soil is generally unsuitable as a site for
septic tank absorption fields and for dwellings and small
commercial buildings. It lacks the strength needed to
support vehicular traffic, but replacing the organic layer
with suitable base material can overcome this limitation.
Roads should be constructed so that they do not restrict
the natural drainage. Restricting the drainage could in-
crease the wetness and destroy the productivity of the
soil as woodland.

Capability subclass IVw, drained, and Viw, undrained;
woodland suitability subclass 3w.

Us—Udorthents, sandy. This map unit consists of
steep and very steep, somewhat excessively drained
soils on escarpments adjacent to lakes, streams, and
stream terraces. Individual areas are long and narrow
and generally are 5 to 25 acres in size. Slope ranges
from 20 to 45 percent.

The color and thickness of individual layers vary
widely. As a result, these soils cannot be classified at
the series level. The surface layer is typically sand,
loamy sand, or sandy loam. The subsoil and underlying
material are dominantly sand, loamy. sand, or gravelly
sand.

Included with these soils in mapping are a few areas
of the well drained loamy Udorthents and a few areas
where bedrock is within 60 inches of the surface. Also
included are a few areas where the slope is less than 20
percent. Included areas make up 2 to 10 percent of the
unit.

Permeability is rapid or very rapid. Available water ca-
pacity is low or very low.

Most areas are woodland. The potential is poor for
cultivated crops, pasture, woodland, and most engineer-
ing uses.

Because of the slope, a severe hazard of erosion, and
droughtiness, these soils are generally unsuited to culti-
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vated crops. They are poorly suited to pasture grasses
and legumes. Bluegrass is commonly grown in areas
where slopes hinder farm machinery and where renova-
tion by chemicals is not feasible. Overgrazing results in
surface compaction and excessive erosion. Proper stock-
ing rates and pasture rotations keep the pasture and the
soil in good condition.

These soils are poorly suited to woodland. Trees grow
slowly and tend to have poor form. Planting trees on the
contour and carefully locating skid roads reduces the risk
of erosion. Carefully planting vigorous nursery stock
helps to overcome a poor survival rate during dry peri-
ods.

Because they are steep and very steep, these soils
are generally unsuitable as sites for septic tank absorp-
tion fields, dwellings and small commercial buildings, and
local roads and streets. Extensive land shaping is
needed if roads are built on these soils.

Capability subclass Vlle; woodland suitability subclass
4s.

Uy—Udorthents, loamy. This map unit consists of
steep and very steep, well drained soils on escarpments
adjacent to lakes, streams, and stream terraces. Individ-
ual areas are long and narrow and generally are 5 to 30
acres in size. Slope ranges from 20 to 45 percent.

The color, texture, and thickness of individual layers
vary widely. As a result, these soils cannot be classified
at the series level. The surface layer is typically sandy
loam, loam, or silt. In most areas the soils are dominant-
ly loamy to a depth of about 30 inches.

Included with these soils in mapping are a few areas
of the somewhat excessively drained sandy Udorthents
and a few areas where bedrock is within 60 inches of
the surface. Also included are a few areas where the
slope is less than 20 percent. Included areas make up 2
to 10 percent of the unit.

Permeability is dominantly moderate, moderately rapid,
or moderately slow, but in places it is rapid or very rapid
in the underlying material. Available water capacity is
dominantly moderate or high.

Nearly all areas are woodland. The potential is fair for
woodland and poor for cultivated crops, pasture, and
most engineering uses.

Because of the slope and a very severe erosion
hazard, these soils are generally unsuited to cultivated
crops. They are poorly suited to growing pasturé grasses
and legumes. Bluegrass is commonly grown in areas
where slopes hinder farm machinery and where renova-
tion by chemicals is not feasible. Overgrazing results in
surface compaction, poor tilth, and excessive erosion.
Proper stocking rates and pasture rotations keep the
pasture and the soil in good condition.

These soils are suited to trees used for wood prod-
ucts. The soil related problems of forest management
are the slope and the encroachment of brush following
harvest. Planting trees on the contour and carefully lo-
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cating skid roads during harvest minimize erosion. Care
in planting and selection of vigorous planting stock im-
prove seedling survival on slopes facing south or west.
Suitable herbicides effectively control the orush compet-
ing with natural regeneration following harvest. The
brush can be removed mechanically if it is a problem.
Skidding can expose sufficient mineral soil to allow ade-
quate regeneration.

Because they are steep and very steep, these soils
are generally unsuitable as sites for septic tank absorp-
tion fields, dwellings and small commercial buildings, and
local roads and streets. Extensive land shaping is
needed if roads are built on these soils.

Capability subclass Vlle; woodland suitability subclass
3r.

Wv—Warman Variant sandy loam. This nearly level,
poorly drained and very poorly drained soil is in depres-
sional areas on outwash plains and on low stream ter-
races. In some areas it is subject to occasional flooding.
Individual areas are irregularly shaped or long and
narrow and generally are 3 to 15 acres in size.

Typically, the surface layer is very dark gray sandy
loam about 9 inches thick. It is mottled in the lower part.
The subsoil is about 19 inches thick. It is gray, mottled
sandy loam over strong brown, mottled gravelly loamy
sand. The underlying material to a depth of about 60
inches is brown, stratified coarse sand and gravel. In
places the surface layer is loam or silt loam. In some
areas the upper part of the subsoil is silt loam. In a few
areas the underlying material contains little or no gravel.

Included with this soil in mapping are a few areas of
the somewhat poorly drained Cromwell Variant and
Poskin soils on convex slopes and small areas of the
very poorly drained, organic Markey soils in shallow de-
pressions. Also included are a few areas where, as a
result of loamy or silty strata in the underlying material,
the downward movement of water is impeded and availa-
ble water capacity is higher. Included areas make up 10
to 15 percent of the unit.

Permeability is moderately rapid in the upper loamy
material and very rapid in the underlying material. Availa-
ble water capacity is moderate. Organic-matter content is
high. This soil is saturated within a foot of the surface
during wet periods unless it is drained. The roots of
some plants are restricted by the high water table. Areas
on outwash plains receive runoff from adjacent slopes
and are likely to be ponded for brief periods after heavy
rains.

Many areas remain wooded. Some are farmed or pas-
tured. The potential is poor for cultivated crops, pasture,
woodland, and most engineering uses.

Because it has a high water table, this soil is poorly
suited to growing corn and small grain and to grasses
and legumes for forage. Surface or open ditches and
measures that protect the soil against flooding or pond-
ing are needed if cultivated crops are grown. This exces-
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sively wet soil warms up slowly in spring. The number of
frost-free days per growing season is less on this soil
than on adjacent soils because of cold air drainage.

This soil is poorly suited to growing many of the pas-
ture grasses and legumes because of the high water
table. Unless the soil is adequately drained, bluegrass is
commonly grown. Grazing should be restricted to dry
periods. Even under good management, yields are gen-
erally low.

This soil is poorly suited to woodland. Trees grow
slowly and tend to have poor form. Because the soil is
wet, they generally should be planted on prepared ridges
if natural regeneration is unreliable. Selection of large,
vigorous nursery stock helps to avoid a high mortality
rate. Harvest is frequently limited to periods when the
ground is frozen. Clear-cut or group-selection harvest
methods reduce the danger of windthrow to the remain-
ing trees. Suitable herbicides or mechanical removal
controls the competing plants that interfere with natural
regeneration.

Because of the high water table and the flooding, this
soil is generally unsuited to septic tank absorption fields.
Sites for dwellings or small commercial buildings should
be artificially drained and protected against flooding or
ponding. Sites for local roads and streets should be
drained. Providing suitable subbase material helps to
prevent the road damage caused by frost action.

Capability subclass IVw; woodland suitability subclass
5w.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil.
It is useful in adjusting land use, including urbanization,
to the limitations and potentials of natural resources and
the environment. Also, it can help avoid soil-related fail-
ures in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive
notes about the nature of the soils and about unique
aspects of behavior of the soils. These notes include
data on erosion, drought damage to specific crops, yield
estimates, flooding, the functioning of septic tank dispos-
al systems, and other factors affecting the productivity,
potential, and limitations of the soils under various uses
and management. In this way, field experience and
measured data on soil properties and performance are
used as a basis for predicting soil behavior.

Information in this section is useful in planning use and
management of soils for crops and pasture, as wood-
land, as sites for buildings, highways and other transpor-
tation systems, sanitary facilities, and parks and other
recreation facilities, and for wildlife habitat. From the
data presented, the potential of each soil for specified
land uses can be determined, soil limitations to these
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land uses can be identified, and costly failures in houses
and other structures, caused by unfavorable soil proper-
ties, can be avoided. A site where soil properties are
favorable can be selected, or practices that will over-
come the soil limitations can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productiv-
ity of the survey area or other broad planning area and
on the environment. Productivity and the environment
are closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with
the natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil.
Other information indicates the presence of bedrock,
wetness, or very firm soil horizons that cause difficulty in
excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements,
sidewalks, campsites, playgrounds, lawns, and frees and
shrubs are influenced by the nature of the soil.

Crops and pasture

The major management concerns in the use of the
soils for crops and pasture are described in this section.
In addition, the crops or pasture plants best suited to the
soil, including some not commonly grown in the survey
area, are discussed; the system of land capability classi-
fication used by the Soil Conservation Service is ex-
plained; and the estimated yields of the main crops and
hay and pasture plants are presented for each soil.

This section provides information about the overall ag-
ricultural potential of the survey area and about the man-
agement practices that are needéd. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, plan-
ners, conservationists, and others. For each kind of sail,
information about management is presented in the sec-
tion “Soil maps for detailed planning.” Planners of man-
agement systems for individual fields or farms should
also consider the detailed information given in the de-
scription of each soil.

‘About 220,000 acres in Polk County was used for
crops and pasture in 1974, according to the 1974
Census of Agriculture for Wisconsin. Of this total, about
38,000 acres was used for permanent pasture; 69,000
acres for row crops, mainly corn; 25,000 acres for small
grain, mainly oats; and 86,000 acres for rotation hay and
pasture. The rest was idle cropland.

The potential of the soils in Polk County for increased
production of food is good. About 120,000 acres of po-
tentially good cropland is woodland and about 35,000
acres pasture. In addition to the reserve productive ca-
pacity represented by this land, food production could
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also be increased considerably by extending the latest
crop production technology to all cropland in the county.

Soil erosion is the major soil problem on about 70
percent of the cropland and pasture in the county. If the
slope is more than 2 percent, erosion is a hazard. Amery
and Antigo soils, for example, have slopes of more than
2 percent.

Loss of the surface layer through erosion is damaging
for two reasons. First, productivity is reduced as the
surface layer is lost and part of the subsoil is incorporat-
ed into the plow layer. Loss of the surface layer is
especially damaging on soils with a clayey subsoil, such
as Campia Variant soils, and on soils with a layer in or
below the subsoil that limits the depth of the root zone.
Erosion also reduces productivity on soils that tend to be
droughty, such as Burkhardt, Chetek, and Cromwell soils.
Second, erosion on farmland results in sediment entering
streams. Control of erosion minimizes the pollution of
streams by sediment and improves the quality of water
for municipal use, for recreation, and for fish and wildlife.

Erosion-control practices provide protective surface
cover, reduce the runoff rate, and increase the infiltration
rate. Most slopes in Polk County are so short and irregu-
lar that contour tillage or terracing is not practical. In
these areas a cropping system that provides substantial
plant cover is needed to control erosion unless tillage is
kept to a minimum.

A cropping system that keeps a plant cover on the soil
for extended periods can hold soil erosion losses to an
amount that does not reduce the productive capacity of
the soils. Including grasses and legumes in the cropping
system not only provides nitrogen for other crops in the
rotation but also improves tilth and reduces the risk of
erosion.

Keeping tillage to a minimum and leaving crop residue
on the surface increase the infiltration rate and reduce
the hazards of runoff and erosion. These practices are
suitable on most soils in the survey area but are less
successful on eroded soils.

Terraces and diversions reduce the length of slopes
and the risks of runoff and erosion. Like contour farming
and contour stripcropping, they are practical only on
soils with-smooth, uniform slopes.

Soil blowing is a hazard on the sandy Menahga and
Omega soils and on Cathro, Markey, Rifle, and Seelye-
ville mucks. It can damage these soils in a few hours if
winds are strong and the soil is dry and bare of vegeta-
tion or surface mulch. Plant cover, surface mulch, and
field windbreaks help to control soil blowing.

Information about the erosion-control practices suit-
able for each kind of soil is contained in the Technical
Guide, which is available at local offices of the Soil
Conservation Service.

Soil drainage is a major management need on about 9
percent of the acreage used for crops and pasture in the
survey area. Some soils are naturally wet or subject to
frost. The crops common in the area generally cannot be
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grown on these soils. These are the poorly drained and
very poorly drained soils, such as Adolph, Auburndale,
Barronett, Barronett Variant, Bluffton, Newson, and
Warman Variant soils. Other wet soils that are seldom
cropped are Cathro, Markey, Rifle, and Seelyeville soils,
which formed in organic materials.

Unless artificially drained, somewhat poorly drained
soils are so wet that crops are damaged during most
years. Examples are Alstad, Comstock, Comstock Vari-
ant, Cromwell Variant, Dakota Variant, Lino, Magnor,
Mora, Plover, and Poskin soils.

The design of both surface and subsurface drainage
systems varies with the kind of soil and the site condi-
tions. A combination of surface drainage and subsurface
drainage is needed in most areas of the poorly drained
and very poorly drained soils that are intensively row
cropped. Diversions are needed in some areas to divert
runoff from adjacent slopes. Adequate outlets are not
available in many areas of Adolph and Bluffton soils.

If organic soils are drained and cropped, special man-
agement is needed. These soils oxidize and subside
when water is removed and air fills the pore space.
Special drainage systems are needed to control the
depth and the period of drainage. Keeping the water
table at the level required by crops during the growing
season and raising it to the surface during other parts of
the year minimize the oxidation and subsidence of organ-
ic soils.

In most areas of poorly drained and very poorly
drained soils, crops are subject to frost damage because
these soils are low on the landscape. The number of
frost-free days per growing season is lower on these
soils than on adjacent upland soils because of cold air
drainage.

Information about the drainage system suitable for
each kind of soil is contained in the Technical Guide,
which is available in local offices of the Soil Conserva-
tion Service.

Soil fertility varies in the soils of Polk County, depend-
ing in part on the past cropping history. Nearly all of the
soils are naturally acid. Unless the soils have been
limed, applications of ground limestone are needed to
raise the pH level sufficiently for alfalfa and other crops
that grow best on nearly neutral soils. In general, less
lime is needed on coarse and moderately coarse tex-
tured soils than on medium textured soils. Available
potash levels are naturally low in many soils in the
survey area. On all soils additions of lime and fertilizer
should be based on the results of soil tests, on the
needs of the crop, and on the expected level of yields.
The Cooperative Extension Service can help in determin-
ing the kinds and amounts of fertilizer and lime needed.

Soil tilth is an important factor in the germination of
seeds, the emergence of seedlings, and the infiltration of
water into the soil. Soils with good tilth are granular and
porous. Tilling or grazing when the soil is too ‘wet can
result in poor tilth, especially on soils with a loam or silt
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loam surface layer. Intense rainfall on bare soils can
cause surface crusting, which reduces the infiltration rate
and increases the risks of runoff and erosion. Maintain-
ing good tilth is more difficult on eroded soils, which
have a lower content of organic matter. Returning crop
residue to the soil and regularly adding manure or other
organic material improve soil structure and tilth.

Field crops suited to the soils and climate of the
survey area include many that are not commonly grown.
Corn is the most common row crop. Soybeans, sugar
beets, and potatoes could be grown. Oats is the most
common close-grown crop. Wheat, rye, barley, and buck-
wheat could be grown, and grass seed could be pro-
duced from bromegrass, fescue, and bluegrass.

Special crops grown commercially in the survey area
are dominantly sweet corn, peas, and snap beans. Cran-
berries are grown on a small acreage. Many soils that
have good natural drainage and warm up early in spring
are suited to a wide variety of vegetables and small
fruits. Also, the organic soils, such as Cathro, Markey,
Rifle, and Seelyeville soils, could be planted to the vege-
table crops that can withstand cool temperatures and a
short growing season.

Yields per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 4. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors. Ab-
sence of an estimated yield indicates that the crop is not
suited to or not commonly grown on the soil.

The estimated vields were based mainly on the experi-
ence and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate
and the soil. A few farmers may be obtaining average
yields higher than those shown in table 4.

The management needed to achieve the indicated
yields of the various crops depends on the kind of soil
and the crop. Such management provides drainage, ero-
sion control, and protection from flooding; the proper
planting and seeding rates; suitable high-yielding crop
varieties; appropriate tillage practices, including time of
tilage and seedbed preparation and tiling when soil
moisture is favorable; control of weeds, plant diseases,
and harmful insects; favorable soil reaction and optimum
levels of nitrogen, phosphorus, potassium, and trace ele-
ments for each crop; effective use of crop residues,
barnyard manure, and green-manure crops; harvesting
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crops with the smallest possible loss; and timeliness of
all fieldwork.

The estimated vyields reflect the productive capacity of
the soils for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 4 are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local
offices of the Soil Conservation Service and the Cooper-
ative Extension Service can provide information about
the management concerns and productivity of the soils
for these crops.

Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops
(7). The soils are classed according to their limitations
when they are used for field crops, the risk of damage
when they are used, and the way they respond to treat-
ment. The grouping does not take into account major
and generally expensive landforming that would change
slope, depth, or other characteristics of the soils; does
not take into consideration possible but unlikely major
reclamation projects; and does not apply to rice, cran-
berries, horticultural crops, or other crops that require
special management. Capability classification is not a
substitute for interpretations designed to show suitability
and limitations of groups of soils for forest trees or for
engineering purposes.

In the capability system, all kinds of soil are grouped
at three levels: capability class, subclass, and unit. The
class and subclass are defined in the following para-
graphs. A survey area may not have soils of all classes.

Capability classes, the broadest groups, are designat-
ed by Roman numerals | through VIII. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class | soils have few limitations that restrict their use.

Class 1l soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Class lll soils have severe limitations that reduce the
choice of plants, or that require special conservation
practices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants, or that require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VIl soils have very severe limitations that make
them unsuitable for cultivation.
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Class VIl soils and landforms have limitations that
nearly preclude their use for commercial crop production.

Capability subclasses are soil groups within one class;
they are designated by adding a small letter, ¢ w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is too cold
or too dry.

in class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in
class V are subject to little or no erosion, though they
have other limitations that restrict their use to pasture,
woodland, wildlife habitat, or recreation.

The acreage of soils in each capability class and sub-
class is indicated in table 5. All soils in the survey area
except those named at a level higher than the series are
included. Some of the soils that are well suited to crops
and pasture may be in low-intensity use, for example,
soils in capability classes | and Il. Data in this table can
be used to determine the farming potential of such sails.

The capability subclass is identified in the description
of each soil mapping unit in the section “Soil maps for
detailed planning.”

Woodland management and productivity

George W. Alley, forester, Soil Conservation Service, helped prepare
this section.

Before settlement, nearly all of Polk County was for-
ested. The extreme northwest corner was a pine barren
or savannah of jack pine and grasses, the western part
was northern hardwood forest, and the rest was a coni-
fer-hardwood mixture (4).

At present, 37 percent, or 220,000 acres, of the land
area of Polk County is forested. Most of this forest land
occurs as small, privately owned tracts. About 31 per-
cent is aspen-birch, 29 percent oak-hickory, 18 percent
conifers, 15 percent maple-beech-birch, 5 percent elm-
ash-cottonwood, and 2 percent nonstocked (70).

Wood products, especially pulpwood and saw logs, are
important to the economy of Polk County. As a result of
the maturity of maple and oak stands, an increase in the
harvest of saw logs and veneer logs is likely.

Table 6 contains information usefu!l to woodland
owners or forest managers planning use of soils for
wood crops. Map unit symbols for soils suitable for wood
crops are listed, and the ordination (woodland suitability)
symbol for each soil is given. All soils bearing the same
ordination symbol require the same general kinds of
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woodland management and have about the same poten-
tial productivity.

The first part of the ordination symbol, a number, indi-
cates the potential productivity of the soils for important
trees. The number 1 indicates very high productivity; 2,
high; 3, moderately high; 4, moderate; and 5, low. The
second part of the symbol, a letter, indicates the major
kind of soil limitation. The letter x indicates stoniness or
rockiness; w, excessive water in or on the soil; ¢, toxic
substances in the soil; d, restricted root depth; ¢, clay in
the upper part of the soil; s, sandy texture; 7, high con-
tent of coarse fragments in the soil profile; and r, steep
slopes. The letter ¢ indicates insignificant limitations or
restrictions. If a soil has more than one limitation, priority
in placing the soil into a limitation class is in the follow-
ing order: x, w, t, d, ¢, s, f,and r.

In table 6 the soils are also rated for a number of
factors to be considered in management. Slight, moder-
ate, and severe are used to indicate the degree of major
soil limitations.

Ratings of equipment limitation reflect the characteris-
tics and conditions of the soil that restrict use of the
equipment generally needed in woodland management
or harvesting. A rating of slight indicates that use of
equipment is not limited to a particular kind of equipment
or time of year; moderate indicates a short seasonal
limitation or a need for some modification in manage-
ment or equipment; severe indicates a seasonal limita-
tion, a need for special equipment or management, or a
hazard in the use of equipment.

Seedling mortality ratings indicate the degree that the
soil affects expected mortality of planted tree seedlings.
Plant competition is not considered in the ratings. Seed-
lings from good planting stock that are properly planted
during a period of sufficient rainfall are rated. A rating of
slight indicates that the expected mortality of the planted
seedlings is less than 25 percent; moderate, 25 to 50
percent; and severe, more than 50 percent.

Considered in the ratings of windthrow hazard are
characteristics of the soil that affect the development of
tree roots and the ability of the soil to hold trees firmly. A
rating of slight indicates that trees in wooded areas are
not expected to be blown down by commonly occurring
winds; moderate, that some trees are blown down during
periods of excessive soil wetness and strong winds; and
severe, that many trees are blown down during periods
of excessive soil wetness and moderate or strong winds.

Ratings of plant competition indicate the degree to
which undesirable plants are expected to invade or grow
if openings are made in the tree canopy. The invading
plants compete with native plants or planted seedlings
by impeding or preventing their growth. A rating of s/ight
indicates little or no competition from other piants; mod-
erate indicates that plant competition is expected to
hinder the development of a fully stocked stand of desir-
able trees; severe means that plant competition is ex-
pected to prevent the establishment of a desirable stand
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unless the site is intensively prepared, weeded, or other-
wise managed for the control of undesirable plants.

The potential productivity of merchantable or important
trees on a soil is expressed as a site index. This index is
the average height, in feet, that dominant and codomin-
ant trees of a given species attain in a specified number
of years. The site index applies to fully stocked, even-
aged, unmanaged stands. Important trees are those that
woodland managers generally favor in intermediate or
improvement cuttings. They are selected on the basis of
growth rate, quality, value, and marketability.

Trees to plant are those that are suitable for commer-
cial wood production and that are suited to the soils.

Additional information about woodland management
and productivity can be obtained from the Wisconsin
Department of Natural Resources and from local offices
of the Soil Conservation Service and the Cooperative
Extension Service.

Windbreaks and environmental plantings

Windbreaks are established to protect livestock, build-
ings, and yards from wind and snow. Windbreaks also
help protect fruit trees and gardens, and they furnish
habitat for wildlife. Several rows of low- and high-growing
broad-leaved and coniferous species provide the most
protection.

Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field, the interval depending on erodibility of
the soil. They protect cropland and crops from wind, hold
snow on the fields, and provide food and cover for wild-
life.

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The
plants, mostly evergreen shrubs and trees, are closely
spaced. A healthy planting stock of suitable species
planted properly on a well prepared site and maintained
in good condition can insure a high degree of plant
survival.

Table 7 shows the height that locally grown trees and
shrubs are expected to reach on various kinds of soil in
20 years. The estimates in table 7 based on measure-
ments and observation of established plantings that have
been given adequate care, can be used as a guide in
planning windbreaks and screens. Additional information
about planning windbreaks and screens and the planting
and care of trees can be obtained from local offices of
the Soil Conservation Service or the Cooperative Exten-
sion Service, from nurserymen, or from the Wisconsin
Department of Natural Resources.
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Engineering

Peg S. Whiteside, soil mechanics engineer, Soil Conservation Serv-
ice, helped prepare this section.

This section provides information about the use of
soils for building sites, sanitary facilities, construction ma-
terial, and water management. Among those who can
benefit from this information are engineers, landowners,
community planners, town and city managers, land de-
velopers, builders, contractors, and farmers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behav-
ior of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit, plas-
ticity index, soil reaction, depth to bedrock, hardness of
bedrock that is within 5 feet of the surface, soil wetness,
depth to a seasonal high water table, slope, likelihood of
flooding, natural soil structure or aggregation, in-place
soil density, and geologic origin of the soil material.
Where pertinent, data about kinds of clay minerals, min-
eralogy of the sand and silt fractions, and the kind of
absorbed cations were also considered.

On the basis of information assembled about soil prop-
erties, ranges of values can be estimated for erodibility,
permeability, corrosivity,, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in engi-
neering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential,
commercial, industrial, and recreational uses; (2) make
preliminary estimates pertinent to construction in a par-
ticular - area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste dis-
posal facilities; (5) plan detailed onsite investigations of
soils and geology; (6) find sources of gravel, sand, clay,
and topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil
and water conservation; (8) relate performance of struc-
tures already built to the properties of the kinds of soil
on which they are built so that performance of similar
structures on the same or a similar soil in other locations
can be predicted; and (9) predict the trafficability of soils



76

for cross-country movement of vehicles and construction
equipment.

Data presented in this section are useful for land-use
planning and for choosing alternative practices or gener-
al designs that will overcome unfavorable soil properties
and minimize soil-related failures. Limitations to the use
of these data, however, should be well understood. First,
the data are generally not presented for soil material
below a depth of 5 feet Also, because of the scale of
the detailed map in this soil survey, small areas of soils
that differ from the dominant soif may be included in
mapping. Thus, these data do not eliminate the need for
onsite investigations, testing, and analysis by personnel
having expertise in the specific use contemplated.
~ The information is presented mainly in tables. Table 8
shows, for each kind of soil, the degree and kind of
limitations for building site development; table 9, for sani-
tary facilities. Table 11 shows the kind of limitations for
water management. Table 10 shows the suitability of
each kind of soil as ‘a source of construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this
survey, can be used to make additional interpretations
and to construct interpretive maps for specific uses of
land. ,

Some of the terms used in this soil survey have
special meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, local roads and streets, and
lawns and landscaping are indicated in table 8. A slight
limitation indicates that soil properties generally are fa-
vorable for the specified use; any limitation is minor and
easily overcome. A moderate limitation indicates that soil
properties and site features are unfavorable for the spec-
ified use, but the limitations can be overcome or mini-
mized by special planning and design. A severe limitation
indicates that one or more soil properties or site features
are so unfavorable or difficult to overcome that a major
increase in construction effort, special design, or inten-
sive maintenance is required. For some soils rated
severe, such costly measures may not be feasible.

Shallow excavations are made for pipelines, sewer-
lines, communications and power transmission lines,
basements, open ditches, and cemeteries. Such digging
or trenching is influenced by soil wetness caused by a
seasonal high water table; the texture and consistence
of soils; the tendency of soils to cave in or slough; and
the presence of very firm, dense soil layers, bedrock, or
large stones. In addition, excavations are affected by
slope of the soil and the probability of flooding. Ratings
do not apply to soil horizons below a depth of 5 feet
unless otherwise noted.
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In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or
extremely firm horizons, usually difficult to excavate, is
indicated.

Dwellings and small commercial buildings referred to
in table 8 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial build-
ings without basements and for dwellings with and with-
out basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the struc-
ture from settling or shear failure of the foundation does
not occur. These ratings were determined from esti-
mates of the shear strength, compressibility, and shrink-
swell potential of the soil. Soil texture, plasticity and in-
place density, soil wetness, and depth to a seasonal
high water table were also considered. Potential frost
action is not considered, but proper design of footings
and suitable subbase material are needed on most soils
in the survey area. Soil wetness and depth to a seasonal
high water table indicate potential difficulty in providing
adequate drainage for basements, lawns, and gardens.
Depth to bedrock, slope, and large stones in or on the
soil are also important considerations in the choice of
sites for these structures and were considered in deter-
mining the ratings. Susceptibility to flooding is a serious
hazard.

Local roads and streets referred to in table 8 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying
soil material; a base of gravel, crushed rock fragments,
or soil material stabilized with lime or cement; and a
flexible or rigid surface, commonly asphalt or concrete.
The roads are graded with soil material at hand, and
most cuts and fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capac-
ity used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and

content of large stones affect stability and ease of exca-

vation.

Lawns and landscaping require soils that are suitable
for the establishment and maintenance of turf for lawns
and ornamental trees and shrubs for landscaping. The
best soils are firm after rains, are not dusty when dry,
and absorb water readily and hold sufficient moisture for
plant growth. The surface layer should be free of stones.
If shaping is required, the soils should be thick enough
over bedrock or hardpan to allow for necessary grading.
In rating the soils, the availability of water for sprinkling is
assumed.
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Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these tacilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 9 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as
daily cover for landfills. It is important to observe local
ordinances and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive
maintenance is required. Soil suitability is rated by the
terms good, fair, or poor, which, respectively, mean
about the same as the terms slight, moderate, and
severe.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from a
septic tank into the natural soil. Only the soil horizons
between depths of 18 and 60 inches are evaluated for
this use. The soil properties and site features considered
are those that affect the absorption of the effluent and
those that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, depth to bedrock, and susceptibility to flooding.
Stones, boulders, and shallowness to bedrock interfere
with installation. Excessive slope can cause lateral seep-
age and surfacing of the effluent. Also, soil erosion and
soil slippage are hazards if absorption fields are installed
on sloping soils.

In some soils, loose sand and gravel or fractured bed-
rock is less than 4 feet below the tile lines. In these soils
the absorption field does not adequately filter the efflu-
ent, and ground water in the area may be contaminated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be in-
stalled or the size of the absorption field can be in-
creased so that performance is satisfactory. In some
areas filtering mounds can be built over wet or impervi-
ous soil or soil underlain by bedrock, but the use of
these special systems is controlled by local or State
ordinances.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons have a nearly level floor and
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cut slopes or embankments of compacted soil material.
Aerobic lagoons generally are designed to hold sewage
within a depth of 2 to 5 feet. Nearly impervious soil
material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.
Soils that are very high in content of organic matter and
those that have cobbles, stones, or boulders are not
suitable. Unless the soil has very slow permeability, con-
tamination of ground water is a hazard where the sea-
sonal high water table is above the level of the lagoon
floor. In soils where the water table is seasonally high,
seepage of ground water into the lagoon can seriously
reduce the lagoon’s capacity for liquid waste. Siope,
depth to bedrock, and susceptibility to flooding also
affect the suitability of sites for sewage lagoons or the
cost of construction. Shear strength and permeability of
compacted soil material affect the performance of em-
bankments.

Sanitary /andfill is a method of disposing of solid waste
by placing refuse in successive layers either in excavat-
ed trenches or on the surface of the soil. The waste is
spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy ve-
hicular traffic. Risk of polluting ground water and traffica-
bility affect the suitability of a soil for this use. The best
soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table,
and are not subject to flooding. Clayey soils are likely to
be sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation, because operating heavy equipment
on a wet soil is difficult. Seepage into the refuse in-
creases the risk of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into trench-
es.

Unless otherwise stated, the limitations in table 9
apply only to the soil material within a depth of about 5
feet. If the trench is deeper, a limitation of slight or
moderate may not be valid. Site investigation is needed
before a site is selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.
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‘Where it is necessary to bring in soil material for daily
or final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the
borrow areas. These factors include slope, erodibility,
and potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated in table 10 by
ratings of good, fair, or poor. The texture, thickness, and
organic-matter content of each soil horizon are important
factors in rating soils for use as construction materials.
Each soil is evaluated to the depth observed, generally
about 5 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained.
The performance of soil after it is stabilized with lime or
cement is not considered in the ratings, but information
about some of the soil properties that influence such
performance is given in the descriptions of the soil
series.

The ratings apply to the soil material between the A
horizon and a depth of 5 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have hofizons of contrasting suitability within
their profile. The estimated engineering properties in
table 14 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential and few cobbles and stones. They
are at least moderately well drained and have slopes of
15 percent or less. Soils rated fair have a plasticity index
of less than 15 and have other limiting features, such as
moderate shrink-swell potential, moderately steep
slopes, wetness, or many stones. If the thickness of
suitable material is less than 3 feet, the entire soil is
rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 10 provide
guidance as to where to look for probable sources and
are based on the probability that soils in a given area
contain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of 5 feet.
Coarse fragments of soft bedrock material, such as
shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel.
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The ratings do not take into account depth to the
water table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 14.

Topsoil is used in areas where vegetation is to. be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil materi-
al to support plantlife. Also considered is the damage
that can result at the area from which the topsoil is
taken.

The ease of excavation is influenced by the thickness
of suitable material, wetness, slope, and amount of
stones. The ability of the soil to support plantlife is deter-
mined by texture, structure, and the amount of soluble
saits or toxic substances. Organic matter in the A1 or Ap
horizon greatly increases the absorption and retention of
moisture and nutrients. Therefore, the soil material from
these horizons should be carefully preserved for later
use.

Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones
and cobbles, are low in content of gravel, and have
gentle slopes. They are low in soluble salts that can limit
or prevent plant growth. They are naturally fertile or
respond well to fertilizer. They are not so wet that exca-
vation is difficult during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.

Soils rated poor are very sandy soils and very firm
clayey soils; soils with suitable layers less than 8 inches
thick; soils having large amounts of gravel, stones, or
soluble salt; steep soils; and poorly drained soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as A1 or Ap in the soil
series descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 11 the soil and site features that affect
use are indicated for each kind of soil. This information
is significant in planning, installing, and maintaining
water-control structures.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low seep-
age potential, which is determined by permeability and
the depth to fractured or permeable bedrock or other
permeable material.
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Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organ-
ic matter in a soil downgrade the suitability of a sail for
use in embankments, dikes, and levees.

Aquifer-fed excavated ponds are bodies of water made
by excavating a pit or dugout into a ground-water aquifer.
Excluded are ponds that are fed by surface runoff and
embankment ponds that impound water 3 feet or more
above the original surface. Ratings in table 11 are for
ponds that are properly designed, located, and con-
structed. Soil properties and site features that affect
aquifer-fed ponds are depth to a permanent water table,
permeability of the aquifer, quality of the water, and ease
of excavation.

Drainage of soil is affected by such soil properties as
permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
the water table; slope; stability of ditchbanks; susceptibil-
ity to flooding; alkalinity; and availability of outlets for
drainage.

Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
slope to intercept runoff. They allow water to soak into
the soil or flow slowly to an outlet. Features that affect
suitability of a soil for terraces are uniformity and steep-
ness of slope; depth to bedrock, hardpan, or other unfa-
vorable material; large stones; permeability; ease of es-
tablishing vegetation; and resistance to water erosion,
soil blowing, soil slipping, and piping.

Grassed waterways are constructed to channel runoff
to outlets at a nonerosive velocity. Features that affect
the use of soils for waterways are slope, permeability,
erodibility, wetness, and suitability for permanent vegeta-
tion.

Recreation

The soils of the survey area are rated in table 12
according to limitations that affect their suitability for
recreation uses. The ratings are based on such restric-
tive soil features as flooding, wetness, slope, and texture
of the surface layer. Not considered in these ratings, but
important in evaluating a site, are location and accessi-
bility of the area, size and shape of the area and its
scenic quality, the ability of the soil to support vegeta-
tion, access to water, potential water impoundment sites
available, and either access to public sewerlines or ca-
pacity of the soil to absorb septic tank effluent. Soils
subject to flooding are limited, in varying degree, for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. Onsite assess-
ment of height, duration, intensity, and frequency of
flooding is essential in planning recreation facilities.

The degree of the limitation of the soils is expressed
as slight, moderate, or severe. Slight means that the soil
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properties are generally favorabie and that the limitations
are minor and easily overcome. Moderate means that
the limitations can be overcome or alleviated by plan-
ning, design, or special maintenance. Severe means that
soil properties are unfavorable and that limitations can
be offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 12 can be supplemented by
information in other parts of this survey. Especially help-
ful are interpretations for septic tank absorption fields,
given in table 9, and interpretations for dwellings without
basements and for local roads and streets, given in table
8.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but re-
mains firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm
when wet, are not dusty when dry, are not subject to
flooding during the period of use, and do not have
slopes or stones or boulders that will increase the cost
of shaping sites or of building access roads and parking
areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to
obtain a uniform grade, the depth of the soil over bed-
rock or hardpan should be enough to allow necessary
grading. ‘

Paths and trails for walking, horseback riding, bicy-
cling, and other uses should require little or no cutting
and filling. The best soils for this use are those that are
not wet, are firm after rains, are not dusty when dry, and
are not subject to flooding more than once during the
annual period of use. They have moderate slopes and
have few or no stones or boulders on the surface.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be re-
quired. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject to
prolonged flooding during the period of use. They have a
surface that is free of stones and boulders and have
moderate slopes. Suitability of the soil for traps, tees, or
greens was not considered in rating the soils. Irrigation is
an assumed management practice.



80

Wildlife habitat

Steve F. Baima, biologist, Soil Conservation Service, helped prepare
this section.

Wildlife is affected by soil management. Generally, the
population of adapted wildlife is in balance with the avail-
able essential habitat elements, including food, cover,
and water. Soils directly affect the kind and amount of
introduced and native vegetation that is available to wild-
life as food and cover. They also affect.the construction
of ponds and the development of wetland wildlife habitat.
Several kinds of soil and a combination of land uses
help to provide the essential habitat elements of a se-
lected species of wildlife.

In the following paragraphs the eight map units identi-
fied under the heading “‘General soil map for broad land-
use planning” are described in terms of four wildlife
areas. The wildlife species in these four areas and the
potential for development of wildlife habitat differ. The
true value of each of the areas is determined by inter-
spersion with the other areas; the diversity of wildlife is
determined by the diversity of soils, land uses, and man-
agement in all of the wildlife areas.

Wildlife area 1. This wildlife area is on the Amery-
Santiago-Magnor and the Rosholt-Cromwell-Menahga
map units. The soils are nearly level to very hilly and are
silty, loamy, and sandy. Most of this area is forested,
especially in the northern part of the county.

Woodland wildlife habitat is the principal kind of wild-
life habitat in the area, but lakes, ponds, and depres-
sional wetlands are common. The wetlands in forested
areas are wooded swamps (type 7) or shrub swamps
(type 6). In the more intensively cultivated areas, fresh
meadows (type 2) and shallow freshwater marshes (type
3) predominate (9).

The diverse kinds of habitat in this area support a wide
variety of wildlife. The major game species are cottontail
rabbit, snowshoe hare, ruffed grouse, gray squirrel,
white-tailed deer, and a limited number of bobcat and
black bear. Common furbearers are raccoon, muskrat,
mink, beaver, otter, and gray and red fox. Mallard, blue-
winged teal, and wood duck are the most common wa-
terfowl species.

Wildlife area 2. This wildlife area is on the Omega-
Newson-Nymore map unit. The soils are nearly level to
hilly and are sandy. Except for small abandoned fields,
almost all of this area is forested. Jack pine, pin oak,
and brush along drainageways provide cover for many
species of wildlife. Cowan Creek, Trade River, and some
of the smaller streams are the major sources of water.

The major game and furbearer species in this area are
ruffed grouse, raccoon, coyote, fox, white-tailed deer,
and a few bobcat and black bear. This area is the least
productive wildlife habitat in the county and has the most
severe limitations.
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Wildlife area 3. This wildlife area is on the Magnor-
Freeon, Antigo-Rosholt, Burkhardt-Dakota, and Alban-
Campia-Comstock map units. The soils are mainly nearly
level to sloping and are loamy and silty. Most of this
area is farmed. Corn, small grain, and alfalfa are the
main crops. Native grasses and brush along streams and
in wet depressions and small scattered woodlots provide
most of the habitat cover.

The major game and furbearer species are cottontail
rabbit, fox squirrel, raccoon, gray and red fox, badger,
and white-tailed deer. The common waterfowl species
are mallards and blue-winged teal. Proper management
of woodlands and wetlands can improve the population
of these species and that of the numerous nongame
species in the area.

Wildlife area 4. This wildlife area is on the Cushing-
Rifle map unit. The soils are undulating to very hilly
loamy soils or nearly level organic soils. Most of the
upland areas are farmed, but the hilly and very hilly
areas are pasture or woodland. The lowland areas are
wooded or support native grasses. They provide good
cover for wildlife. Wetland types are fresh meadows
(type 2), shalow fresh marshes (type 3), deep fresh
marshes (type 4), open fresh water (type 5), and shrub
swamps (type 6).

The major game and furbearer species in this area are
cottontail rabbit, squirrel, ruffed grouse, raccoon, musk-
rat, mink, fox, and white-tailed deer. The wetlands sup-
port a significant breeding population of mallards and
blue-winged teal.

In table 13, the soils in the survey area are rated
according to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of man-
agement needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
wildlife "are very severe, and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
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impossible to create, improve, or maintain on soils
having such a rating.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain and seed crops are seed-producing annuals
used by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, slope, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also consider-
ations. Examples of grain and seed crops are corn,
wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife
food and cover. Major soil properties that affect the
growth of grasses and legumes are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, surface stoniness, flood hazard, and slope.
Soil temperature and soil moisture are also consider-
ations. Examples of grasses and legumes are fescue,
lovegrass, bromegrass, clover, and alfalfa.

Wild herbaceous plants are native or naturally estab-
lished dryland grasses and forbs, including weeds, that
provide food and cover for wildlife. Major soil properties
that affect the growth of these plants are depth of the
root zone, texture of the surface layer, available water
capacity, wetness, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also consider-
ations. Examples of wild herbaceous plants are blues-
tem, goldenrod, beggarweed, wheatgrass, and grama.

Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat.
Major soil properties that affect growth of hardwood
trees and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of native plants
are oak, poplar, cherry, apple, hawthorn, dogwood, hick-
ory, blackberry, and blueberry. Examples of fruit-produc-
ing shrubs that are commercially available and suitable
for planting on soils rated good are Russian-olive,
autumn-olive, and crabapple.

Coniferous plants are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capac-
ity, and wetness. Examples of coniferous plants are pine,
spruce, fir, cedar, and juniper.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soil
properties affecting wetland plants are texture of the
surface layer, wetness, reaction, slope, and surface
stoniness. Examples of wetland plants are smartweed,
wild millet, wildrice, saltgrass, and cordgrass and rushes,
sedges, and reeds.
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Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major soil properties affecting
shallow water areas are depth to bedrock, wetness, sur-
face stoniness, slope, and permeability. The availability
of a dependable water supply is important if water areas
are to be developed. Examples of shallow water areas
are marshes, waterfowl feeding areas, and ponds.

The kinds of wildlife habitat are briefly described in the
following paragraphs.

Openland habitat consists of cropland, pasture, mead-
ows, and areas that are overgrown with grasses, herbs,
shrubs, and vines. These areas produce grain and seed
crops, grasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas
include bobwhite quail, pheasant, meadowlark, field spar-
row, cottontail rabbit, and red fox.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Wildlife attracted
to these areas include ruffed grouse, woodcock, thrush-
es, woodpeckers, squirrels, gray fox, raccoon, deer, and
bear.

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are ducks,
geese, herons, shore birds, muskrat, mink, and beaver.

Soil properties

Extensive data about soil properties are summarized
on the following pages. The two main sources of these
data are the many thousands of soil borings made during
the course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

In making soil borings during field mapping, soil scien-
tists identify several important soil properties. They note
the seasonal soil moisture condition or the presence of
free water and its depth. For each horizon in the profile,
they note the thickness and color of the soil material; the
texture, or amount of clay, silt, sand, and gravel or other
coarse fragments; the structure, or the natural pattern of
cracks and pores in the undisturbed soil; and the consis-
tence of the soil material in place under the existing soil
moisture conditions. They record the depth of plant
roots, determine the pH or reaction of the soil, and
identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially
properties that cannot be estimated accurately by field
observation. Laboratory analyses are not conducted for
all soil series in the survey area, but laboratory data for



82

many soil series not tested are available from nearby
survey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of engi-
neering properties, the engineering classifications, and
the physical and chemical properties of each major hori-
zon of each soil in the survey area. They also present
data about pertinent soil and water features and engi-
neering test data.

Engineering properties

Table 14 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 14 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each hori-
zon is indicated. More information about the range in
depth and about other properties in each horizon is
given for each soil series in the section “Soil series and
morphology.”

Texture is described in table 14 in the standard terms
used by the U.S. Department of Agriculture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that is 7
to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If a soil contains gravel or other parti-
cles coarser than sand, an appropriate modifier is added,
for example, ‘“gravelly loam.” Other texture terms are
defined in the Glossary.

The two systems commonly used in classifying soils
for engineering use are the Unified Soil Classification
System (2) and the system adopted by the American
Association of State Highway and Transportation Offi-
cials (AASHTO) (7).

The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
classes have a dual classification symbol, for example,
CL-ML.

The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral soil
is classified in one of seven basic groups ranging from
A-1 through A-7 on the basis of grain-size distribution,
liquid limit, and plasticity index. Soils in group A-1 are
coarse grained and low in content of fines. At the other
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extreme, in group A-7, are fine-grained soils. Highly or-
ganic soils are classified in group A-8 on the basis of
visual inspection.

When laboratory data are available, the A-1, A-2, and
A-7 groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi-

tional refinement, the desirability of soils as subgrade

material can be indicated by a group index number.
These numbers range from 0 for the best subgrade ma-
terial to 20 or higher for the poorest. The AASHTO
classification for soils tested in the survey area, with
group index numbers in parentheses, is given in table 17.
The estimated classification, without group index num-
bers, is given in table 14. Also in table 14 the percent-
age, by weight, of rock fragments more than 3 inches in
diameter is estimated for each major horizon. These
estimates are determined mainly by observing volume
percentage in the field and then converting that, by for-
mula, to weight percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These
indexes are used in both the Unified and AASHTO saoil
classification systems. They are also used as indicators
in making general predictions of soil behavior. Ranges in
liquid limit and plasticity index are estimated on the basis
of test data from the survey area or from nearby areas
and on observations of the many soil borings made
during the survey.

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterberg limits extend a marginal amount across classifi-
cation boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.

Physical and chemical properties

Table 15 shows estimated values for several soil char-
acteristics and features that affect behavior of soils in
engineering uses. These estimates are given for each
major horizon, at the depths indicated, in the typical
pedon of each soil. The estimates are based on field
observations and on test data for these and similar soils.

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil
features as plowpans and surface crusts. Permeability of
the soil is an important factor to be considered in plan-
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ning and designing drainage systems, in evaluating the
potential of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Available water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to hoid
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irriga-
tion systems.

Soil reaction is expressed as a range in pH values.
The range in pH of each major horizon is based on many
field checks. For many soils, the values have been veri-
fied by laboratory analyses. Soil reaction is important in
selecting the crops, ornamental plants, or other plants to
be grown; in evaluating soil amendments for fertility and
stabilization; and in evaluating the corrosivity of sails.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many

soils. For others the swelling was estimated on the basis

of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also
influence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless spe-
cial designs are used. A high shrink-swell potential indi-
cates that special design and added expense may be
required if the planned use of the soil will not tolerate
large volume changes.

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated
steel or concrete. The rate of corrosion of uncoated
steel is related to soil moisture, particle-size distribution,
total acidity, and electrical conductivity of the soil materi-
al. The rate of corrosion of concrete is based mainly on
the sulfate content, texture, and acidity of the soil. Pro-
tective measures for steel or more resistant concrete
help to avoid or minimize damage resulting from the
corrosion. Uncoated steel intersecting soil boundaries or
soil horizons is more susceptible to corrosion than an
installation that is entirely within one kind of soil or within
one soil horizon.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility
factor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil
is modified by factors representing plant cover, grade
and length of slope, management practices, and climate.
The soil-loss tolerance factor (T) is the maximum rate of
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soil erosion, whether from rainfall or soil blowing, that
can occur without reducing crop production or environ-
mental quality. The rate is expressed in tons of soil loss
per acre per year.

Wind erodibility groups are made up of soils that have
similar properties that affect their resistance to soil blow-
ing if cultivated. The groups are used to predict the
susceptibility of soil to blowing and the amount of soil
lost as a result of blowing. Soils are grouped according
to the following distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are extremely erodible, so vegetation
is difficult to establish. They are generally not suitable for
crops.

2. Loamy sands, loamy fine sands, and loamy very fine
sands. These soils are very highly erodible, but crops
can be grown if intensive measures to control soil blow-
ing are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible, but crops can be grown if intensive measures
to control soil blowing are used.

4L. Calcareous loamy soils that are less than 35 per-
cent clay and more than 5 percent finely divided calcium
carbonate. These soils are erodible, but crops can be
grown if intensive measures to control soil blowing are
used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible, but crops can be grown if measures
to control soil blowing are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible, but crops can be grown if measures to
control soil blowing are used.

6. Loamy soils that are 18 to 35 percent clay and less
than 5 percent finely divided calcium carbonate, except
silty clay loams. These soils are very slightly erodible,
and crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible, and crops can
easily be grown.

8. Stony or gravelly soils and other soils not subject to
soil blowing.

Soil and water features

Table 16 contains information helpful in planning land
uses and engineering projects that are likely to be affect-
ed by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
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water after the soils have been wetted and have re-
ceived precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist chiefly of
deep, well drained to excessively drained sands or grav-
els. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
al. These soils have a very slow rate of water transmis-
sion,

Flooding is the temporary covering of soil with water
from overflowing streams or with runoff from adjacent
slopes. Water standing for short periods after rains or
after snow melts is not considered flooding, nor is water
in swamps and marshes. Flooding is rated in general
terms that describe the frequency and duration of flood-
ing and the time of year when flooding is most likely. The
ratings are based on evidence in the soil profile of the
effects of flooding, namely thin strata of gravel, sand,
silt, or, in places, clay deposited by floodwater; irregular
decrease in organic-matter content with increasing
depth; and absence of distinctive soil horizons that form
in soils of the area that are not subject to flooding. The
ratings are also based on local information about flood-
water levels in the area and the extent of flooding and
on information that relates the position of each soil on
the landscape to historic floods.

The generalized description of flood hazards is of
value in land-use planning and provides a valid basis for
land-use restrictions. The soil data are less specific,
however, than those provided by detailed engineering
surveys that delineate flood-prone areas at specific flood
frequency levels.

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils.
Estimates are based mainly on the relationship between
grayish colors or mottles in the soil and the depth to free
water observed in many borings made during the course
of the soil survey. Indicated in table 16 are the depth to
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the seasonal high water table; the kind of water table,
that is, perched or apparent; and the months of the year
that the water table commonly is high. Only saturated
zones above a depth of 6 feet are indicated.

Information about the seasonal high water table helps
in assessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such
information is also needed to decide whether or not
construction of basements is feasible and to determine
how septic tank absorption fields and other underground
installations will function. Also, a seasonal high water
table affects ease of excavation.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 feet or less. For many
soils, the limited depth to bedrock is a part of the defini-
tion of the soil series. The depths shown are based on
measurements made in many soil borings and on other
observations during the mapping of the soils. The kind of
bedrock and its hardness as related to ease of excava-
tion is also shown. Rippable bedrock can be excavated
with a single-tooth ripping attachment on a 200-horse-
power tractor, but hard bedrock generally requires blast-
ing.

Subsidence is the settlement of organic soils or of
soils containing semifluid layers. Initial subsidence gener-
ally results from drainage. Total subsidence is initial sub-
sidence plus the slow sinking that occurs over a period
of several years as a result of the oxidation or compres-
sion of organic material.

Potential frost action refers to the likelihood of
damage to pavements and other structures by frost
heaving (fig. 12) and low soil strength after thawing.
Frost action results from the movement of soeil moisture
into the freezing temperature zone in the soil, which
causes ice lenses to form. Soil texture, temperature,
moisture content, porosity, permeability, and content of
organic matter are the most important soil properties that
affect frost action. It is assumed that the soil is not
covered by insulating vegetation or snow and is not
artificially drained. Silty and clayey soils that have a high
water table in winter are most susceptible to frost action.
Well drained very gravelly or sandy soils are the least
susceptible.

Engineering test data

The results of analyses of engineering properties of
several typical soils of the survey area are given in table
17.

The data presented are for soil samples that were
collected from carefully selected sites. The soil profiles
sampled are typical of the seriés discussed in the sec-
tion “Soil series and morphology.” The soil samples
were analyzed by the Wisconsin Department of Trans-
portation, Division of Highways.
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The methods used in obtaining the data are listed by
code in the next paragraph. Most of the codes, in paren-
theses, refer to the methods assigned by the American
Association of State Highway and Transportation Offi-
cials. The code for the Unified classification is assigned
by the American Society for Testing and Materials.

The methods and codes are AASHTO classification
(M-145-66); Unified classification (D-2487-69); mechani-
cal analysis (T88-57); liquid limit (T89-60); plasticity index
(T90-56); and moisture-density, method A (T99-57).

Soil series and morphology

In this section, each soil series recognized in the
survey area is described in detail. The descriptions are
arranged in alphabetic order by series name.

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other
series. Then a pedon, a small three-dimensional area of
soil that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (6). Unless
otherwise noted, colors described are for moist soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or map units, of each soil series are described
in the section ““Soil maps for detailed planning.”

Adolph series

The Adolph series consists of deep, very poorly
drained, moderately slowly permeable soils in depres-
sional areas on glacial moraines. These soils formed in
silty sediments and in the underlying sandy loam glacial
till. Slope ranges from 0 to 2 percent.

Adolph soils are similar to Auburndale and Bluffton
soils and are commonly adjacent to Amery, Freeon, and
Magnor soils on the landscape. Amery soils are well
drained and typically are steeper than Adolph soils. Au-
burndale soils have a thinner or lighter colored surface
layer than Adolph soils and contain more silt in the lower
part of the solum. Bluffton soils contain more clay in the
control section than Adolph soils and are underlain by
calcareous loam glacial till. The moderately well drained
Freeon and somewhat poorly drained Magnor soils have
an argillic horizon and are higher on the landscape than
Adolph soils.

Typical pedon of Adolph silt loam, 210 feet west and
1,600 feet north of the southeast corner of sec. 20, T. 36
N, R 19 W,

A11—0 to 8 inches; black (10YR 2/1) silt loam; moder-
ate fine granular structure; friable; many roots; esti-
mated 1 percent gravel; slightly acid; clear wavy
boundary.
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A12—8 to 10 inches; very dark gray (10YR 3/1) silt
loam; few medium faint dark grayish brown (10YR
4/2) mottles; weak fine subangular blocky structure;
friable; many roots; estimated 1 percent gravel;
slightly acid; clear wavy boundary.

B1g—10 to 15 inches; dark gray (10YR 4/1) silt loam;
few fine prominent strong brown (7.5YR 5/6) mot-
tles; weak medium subangular blocky structure; very
friable; few roots; medium acid; clear wavy bound-
ary.

B2g—15 to 25 inches; gray (10YR 5/1) silt loam;
common fine prominent reddish brown (5YR 4/4)
and few fine faint gray (10YR 6/1) mottles; weak
fine and very fine subangular blocky structure; very
friable; few roots; estimated 2 percent gravel;
strongly acid; clear wavy boundary.

IB3g—25 to 31 inches; pinkish gray (7.5YR 6/2) sandy
loam; common medium prominent yellowish red
(5YR 5/6) mottles; weak medium subangular blocky
structure; very friable; few roots; estimated 5 percent
gravel; slightly acid; clear wavy boundary.

[IC—31 to 60 inches; brown (7.5YR 5/4) sandy loam;
few medium distinct light brownish gray (10YR 6/2)
and many medium prominent reddish yellow (7.5YR
6/8) mottles; massive; estimated 8 percent gravel;
neutral.

The solum ranges from 30 to 45 inches in thickness.
The mollic epipedon ranges from 10 to 18 inches in
thickness. The depth to glacial till ranges from 18 to 30
inches. The content of coarse fragments is, by volume, O
to 5 percent in the A and B horizons and 5 to 15 percent
in the 1IB and IIC horizons. The part of the solum that is
not influenced by agricultural lime ranges from strongly
acid to neutral.

The A1 horizon has color value of 2 or 3 and chroma
of 1 or 2. Some pedons have an Ap horizon. The Bg
horizon has color value of 4 or 5 and chroma of 1. It is
typically silt loam but is very fine sandy loam or loam in
some pedons. The IIB horizon has color value of 4 to 6
and chroma of 1 or 2. The IIB and IIC horizons are
typically sandy loam but are fine sandy loam or gravelly
sandy loam in some pedons. The IIC horizon is typically
slightly acid or neutral but is mildly alkaline in some
pedons.

Alban series

The Alban series consists of deep, well drained, mod-
erately permeable soils on glacial lake plains and ter-
races. These soils formed in stratified loamy lacustrine
sediments. Slope ranges from 0 to 20 percent.

Alban soils are similar to Campia soils and are com-
monly adjacent to Campia, Crystal Lake, and Plover soils
on the landscape. The well drained Campia and moder-
ately well drained Crystal Lake soils contain more silt
and clay in the control section than Alban soils. They are
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intermingled with those soils. The somewhat poorly
drained Plover soils are lower on the landscape than
Alban soils and are less sloping.

Typical pedon of Alban fine sandy loam, 0 to 2 per-
cent slopes, 1,220 feet west and 1,260 feet north of the
southeast corner of sec. 35, T. 34 N., R. 15 E.

Ap—O0 to 8 inches; very dark grayish brown (10YR 3/2)
fine sandy loam; weak medium subangular blocky
structure parting to moderate medium granular; very
friable; many roots; slightly acid; abrupt smooth
boundary.

A2—8 to 20 inches; brown (10YR 5/3) sandy loam;
weak thick platy structure; very friable; many roots;
slightly acid; clear wavy boundary.

A&B—20 to 32 inches; grayish brown (10YR 5/2) loamy
fine sand (A2); weak thick platy structure; friable;
about 60 percent of the horizon occurs as tongues,
20 to 40 millimeters thick, extending into or com-
pletely surrounding isolated remnants of dark brown
(7.5YR 4/4) very fine sandy loam (B2t); weak
medium subangular blocky structure; friable; few thin
patchy clay fiims on faces of some peds (B2t);
strong brown (7.5YR 5/6) iron stains along edges of
A2 tongues; many roots; slightly acid; gradual irregu-
lar boundary.

B&A—32 to 44 inches; dark brown (7.5YR 4/4) very fine
sandy loam (B2t); weak medium subangular blocky
structure; friable; the B2t part makes up about 80
percent of the horizon; few thin patchy clay films on
faces of peds (B2t); tongues, 10 to 30 millimeters
thick, of grayish brown (10YR 5/2) fine sandy loam
(A2) extend to bottom of horizon; weak thick platy
structure; friable; many roots; slightly acid; clear
wavy boundary.

B3—44 to 47 inches; dark brown (7.5YR 4/4) fine sandy
loam; weak thick platy structure parting to weak fine
subangular blocky; very friable; few roots; slightly
acid; clear wavy boundary.

C1—47 to 56 inches; brown (7.5YR 5/4) fine sandy
loam; weak thick platy structure; very friable; few
roots; slightly acid; clear wavy boundary.

C2—56 to 60 inches; strong brown (7.5YR 5/6) fine
sand and sand; single grained; loose; few dark
brown (7.5YR 4/4) loamy fine sand bands 1 centi-
meter to 3 centimeters thick; few roots; medium
acid.

The solum ranges from 25 to 55 inches in thickness
and from strongly acid to neutral.

The Ap horizon is 6 to 10 inches thick. It has color
value of 3 or 4 and chroma of 2 or 3. Some pedons
have an A1 horizon. This horizon is 1 inch to 4 inches
thick. It has color value of 2 or 3 and chroma of 1 or 2.
The A2 horizon and the A2 part of the A&B and B&A
horizons have hue of 10YR or 7.5YR, value of 4 to 6,
and chroma of 2 or 3. They are typically loamy sand,
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loamy fine sand, sandy loam, or fine sandy loam but are
loam or silt loam in some pedons.

The Bt part of the A&B and B&A horizons and the B2t
horizon, if it occurs, have hue of 10YR, 7.5YR, or 5YR;
value of 4 or 5; and chroma of 3 to 6. They are domi-
nantly sandy loam or fine sandy loam but in some
pedons have thin layers of loamy sand, loam, very fine
sandy loam, or silt loam.

The C horizon has hue of 10YR, 7.5YR, or 5YR and
value and chroma of 4 to 6. It is typically fine sandy loam
stratified with fine sand and sand, but in some pedons it
is stratified silt, very fine sand, and fine sand. It is
medium acid to neutral.

Alstad series

The Alstad series consists of deep, somewhat poorly
drained, moderately slowly permeable soils in plane or
concave areas on glacial uplands. These soils formed in
loamy glacial till. Slope ranges from 0 to 3 percent.

Alstad soils are similar to Magnor soils and are com-
monly adjacent to Bluffton and Cushing soils on the
landscape. Magnor soils are more acid than Alstad soils
and are underlain with redder sandy loam glacial till. The
well drained and moderately well drained Cushing soils
are higher on the landscape than Alstad soils and are
more sloping. The poorly drained and very poorly drained
Bluffton soils are in the lower depressional areas.

Typical pedon of Alstad loam, 0 to 3 percent slopes,
120 feet east and 240 feet south of the northwest corner
of sec. 25, T. 36 N, R. 19 W.

Ap—0 to 11 inches; very dark grayish brown (10YR 3/2)
loam, light brownish gray (10YR 6/2) dry; moderate
fine subangular blocky structure parting to moderate
medium granular; friable; many roots; neutral; abrupt
wavy boundary.

A2—11 to 16 inches; brown (10YR 5/3) loam; many
medium faint grayish brown (10YR 5/2) and promi-
nent yellowish brown (10YR 5/6) mottles; moderate
medium and thick platy structure; friable; many
roots; neutral; gradual wavy boundary.

A&B—16 to 20 inches; brown (7.5YR 5/2) loam (A2);
weak thick platy structure; friable; about 60 percent
of the horizon occurs as tongues extending into or
completely surrounding isolated remnants of dark
brown (7.5YR 4/4) loam (B2t); moderate medium
subangular blocky structure; firm; few thin patchy
clay fims on faces of peds (B2t); estimated less
than 5 percent gravel and less than 1 percent cob-
bles; many roots; neutral; graduat wavy boundary.

B&A—20 to 38 inches; dark brown (7.5YR 4/4) clay
loam (B2t); many medium distinct strong brown
(7.5YR 5/6), yellowish red (5YR 5/6), and grayish
brown (10YR 5/2) mottles; moderate medium su-
bangular blocky structure; firm; thin patchy clay fiims
on faces of peds; few manganese spots and
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streaks; tongues, as much as 40 millimeters thick, of
brown (7.5YR 5/2) loam (A2) extend to bottom of
horizon; weak thick platy structure; friable; estimated
less than 5 percent gravel and less than 1 percent
cobbles; many roots; slightly acid; clear wavy bound-
ary.

B2t—38 to 45 inches; dark brown (7.5YR 4/4) clay loam;
many medium distinct grayish brown (10YR 5/2),
reddish brown (5YR 4/4), and yellowish red (5YR
5/6) mottles; moderate medium subangular blocky
structure; firm; thin patchy clay films on faces of
peds; few spots and streaks of manganese; estimat-
ed less than 5 percent gravel, many roots; slightly
acid; gradual wavy boundary.

B3—45 to 51 inches; dark brown (7.5YR 4/4) loam;
many coarse distinct yellowish red (5YR 5/6) and
grayish brown (10YR 5/2) mottles; few thin patchy
clay films on vertical faces of peds and along struc-
tural cracks; many fine manganese spots and
streaks; estimated less than 5 percent gravel; few
roots; medium acid; gradual wavy boundary.

C—5l to 60 inches; brown (7.5YR 5/4) loam; many
medium ‘distinct grayish brown (10YR 5/2) and
strong brown (7.5YR 5/6) mottles; weak coarse su-
bangular blocky structure; friable; estimated less
than 5 percent gravel; mildly alkaline.

The solum ranges from 25 to 55 inches in thickness.
The content of coarse fragments ranges from 5 to 15
percent in the B and C horizons. The content of cobbles
ranges from 0 to 5 percent in the lower part of the solum
and in the C horizon. The part of the solum that is not
influenced by agricultural lime typically is medium acid to
neutral, but in some pedons it is strongly acid or mildly
alkaline.

The Ap horizon is 7 to 12 inches thick. it has color
value of 2 or 3 and chroma of 1 to 3. Some pedons have
an A1 horizon. The A2 horizon and the A2 part of the
A&B and B&A horizons have color value of 4 or 5 and
chroma of 2 or 3. The B2t horizon and the Bt part of the
A&B and B&A horizons have hue of 10YR or 7.5YR,
value of 4 or 5, and chroma of 3 or 4. They are loam,
sandy clay loam, or clay loam. The C horizon has hue of
10YR or 7.5YR, value of 4 or 5, and chroma of 2 to 4. It
ranges from neutral to moderately alkaline. It is typically
loam but is sandy clay loam or clay loam in a few
pedons.

Amery series

The Amery series consists of deep, well drained, mod-
erately permeable or moderately slowly permeable soils
on glacial uplands. These loamy soils are underlain by
sandy loam or loamy sand glacial till. Slope ranges from
1 to 45 percent.

Amery soils are similar to Santiago soils and are com-
monly adjacent to Cromwell, Freeon, Magnor, Mora, and
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Santiago soils on the landscape. Cromwell soils lack an
argillic horizon and are underlain by sand. The moderate-
ly well drained Freeon and somewhat poorly drained
Magnor and Mora soils are slightly lower on the land-
scape than Amery soils. Santiago soils contain more silt
and clay in the solum than Amery soils.

Typical pedon of Amery sandy loam, 12 to 20 percent
slopes, 150 feet north and 1,700 feet east of the south-
west corner of sec. 26, T. 34 N,, R. 15 W.

A1—0 to 3 inches; very dark grayish brown (10YR 3/2)
sandy loam, grayish brown (10YR 5/2) and light
brownish gray (10YR 6/2) dry; moderate and weak
fine subangular blocky structure; friable; very strong-
ly acid; abrupt smooth boundary.

A21—3 to 9 inches; dark brown (10YR 4/3) and dark
yellowish brown (10YR 4/4) sandy loam; weak very
fine and fine subangular blocky structure; friable;
strongly acid; clear wavy boundary.

A22—9 to 19 inches; brown (7.5YR 5/4) sandy loam;
weak thin platy structure; very friable; 6 to 8 percent
pebbles and cobblestones; numerous inped and
exped vesicles; medium acid; clear wavy boundary.

A&B—19 to 26 inches; brown (7.5YR 4/4) sandy loam
(A2); weak thin platy structure; friable; about 75 per-
cent of the horizon occurs as tongues extending into
or completely surrounding isolated remnants of red-
dish brown (5YR 4/4) and yellowish red (5YR 4/6)
sandy loam (B2t); weak medium subangular blocky
structure; friable; peds have slightly brittle character-
istics; thin patchy clay films on faces of subangular
blocky peds; 8 to 10 percent pebbles and cobble-
stones by volume; medium acid; gradual wavy
boundary.

B&A—26 to 35 inches; reddish brown (5YR 4/4) and
yellowish red (5YR 4/6) sandy loam (Bt); the Bt part
makes up about 70 percent of the horizon; weak
and moderate fine and medium subangular blocky
structure; tongues and interfingers of brown (7.5YR
4/4) loamy sand and sandy loam (A2) penetrating
from the A&B horizon; friable; peds have slightly
brittle characteristics; thin patchy clay films on faces
of peds, more numerous than in the A&B horizon; 8
to 10 percent pebbles and cobblestones by volume;
medium acid; gradual wavy boundary.

B3—35 to 44 inches; reddish brown (5YR 4/4) and yel-
lowish red (5YR 4/8) loamy sand; weak and moder-
ate medium subangular blocky structure; friable; thin
patchy clay films on faces of peds; 8 to 10 percent
pebbles and cobblestones by volume; medium acid;
gradual wavy boundary.

C1—44 to 54 inches; reddish brown (5YR 4/4) and yel-
lowish red (5YR 4/6) loamy sand; weak medium and
coarse subangular blocky structure and weak coarse
petrogenic platiness throughout; friable; some clay
bridging of sand grains; a few A2 tongues, 30 to 100
centimeters apart, penetrate this horizon; 10 to 12
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percent.pebbles and cobblestones by volume; slight-
ly acid; gradual wavy boundary.

C2—54 to 60 inches; reddish brown (5YR 4/4) and yel-
lowish red (5YR 4/6) loamy sand; weak thick platy
structure; friable; some clay bridging of sand grains;
10 to 12 percent pebbles and cobblestones by
volume; slightly acid.

The solum ranges from 30 to 50 inches in thickness.
The content of coarse fragments ranges from 0 to 10
percent in the upper part of the solum and from 8 to 15
percent in the lower part and in the C horizon. The part
of the solum that is not influenced by agricultural lime is
typically medium acid or slightly acid, but in some
pedons the A horizon is strongly acid or very strongly
acid. Bulk density in the lower part in the B horizon and
in the C horizon is more than 1.7 grams per cubic centi-
meter.

The A1 horizon is 1 inch to 4 inches thick. It has color
value of 2 to 4 and chroma of 1 to 3. 1t is sandy loam or
silt loam. Some pedons have an Ap horizon, which is 7
to 10 inches thick. The A2 horizon and the A2 patt of
the A&B and B&A horizons have hue of 10YR or 7.5YR,
value of 4 to 6, and chroma of 2 to 4. They are sandy
loam, loam, silt loam, or loamy sand. In some pedons
the upper part of the A2 horizon has colors of high
chroma similar to those of spodic horizons, but such
layers are too thin or too weakly expressed to qualify as
spodic horizons.

Some pedons have a B2t horizon. The Bt part of the
A&B and B&A horizons and the B2t horizon have hue of
7.5YR, 5YR, or 2.5YR; value of 3 to 5; and chroma of 3
to 6. They are typically loam or sandy loam but are fine
sandy loam in some pedons.

The C horizon has hue of 7.5YR, 5YR, or 2.5YR and
value and chroma of 3 to 6. It is typically sandy loam or
loamy sand but is fine sandy loam in some pedons. It is
medium acid or slightly acid.

Antigo series

The Antigo series consists of deep, well drained soils
that are moderately permeable in the upper part and
very rapidly permeable in the underlying material. These
soils are on glacial outwash plains and stream terraces.
They formed in silty sediments and in the underlying
sand and gravel glacial outwash. Slope ranges from 0 to
20 percent.

Antigo soils are similar to Dakota and Rosholt soils
and are commonly adjacent to Brill, Poskin, Rosholt, and
Santiago soils on the landscape. Dakota soils have a
mollic epipedon and contain more sand and less silt in
the upper part of the solum than Antigo soils. Rosholt
soils contain more sand and less silt in the upper part
than Antigo soils. The moderately well drained Brill and
somewhat poorly drained Poskin soils are slightly lower
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on the landscape than Antigo soils. Santiago soils are
underlain with sandy loam glacial till.

Typical pedon of Antigo silt loam, 0 to 2 percent
slopes, 150 feet west and 800 feet north of the south-
east corner of sec. 25, T. 34 N., R. 17 W,

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

A2—10 to 14 inches; brown (10YR 5/3) silt loam; mod-
erate thin platy structure; friable; many roots; slightly
acid; clear wavy boundary.

B&A—14 to 20 inches; dark yeliowish brown (10YR 4/4)
silt loam (B2t); moderate fine subangular blocky
structure; friable; few thin patchy clay films on faces
of some peds; tongues of brown (10YR 5/3) silt
loam (A2), 10 to 20 millimeters thick, extend to
bottom of horizon and make up about 30 percent of
the horizon; moderate thin platy structure; many
roots; medium acid; clear wavy boundary.

B2t—20 to 30 inches; dark yellowish brown (10YR 4/4)
silt loam; moderate medium subangular blocky struc-
ture; firm; thin patchy clay films on faces of most
peds; many roots; medium acid; clear wavy bound-
ary.

IB3—30 to 34 inches; dark brown (7.5YR 4/4) loam;
moderate medium subangular blocky structure; fri-
able; few thin patchy clay films on faces of peds;
estimated 6 percent cobbles and 10 percent gravel;
many roots; medium acid; abrupt wavy boundary.

IC1—34 to 47 inches; dark brown (7.5YR 4/4) and red-
dish brown (5YR 4/4) coarse sand; single grained;
loose; estimated 10 percent gravel, few roots;
medium acid; abrupt wavy boundary.

11IC2—A47 to 60 inches; dark brown (7.5YR 4/4) stratified
sand and gravel; single grained; loose; estimated 40
percent gravel; few roots; medium acid.

The solum ranges from 24 to 40 inches in thickness
and the depth to outwash sand and gravel from 20 to 36
inches. The content of coarse fragments ranges from 0
to 20 percent in the IIB horizon and from 15 to 45
percent in the IIC horizon. The content of cobbles
ranges from O to 6 percent in the IIB and HC horizons.
The part of the solum that is not influenced by agricultur-
al lime ranges from very strongly acid to slightly acid.

The Ap horizon is 6 to 10 inches thick. It has color
value of 3 to 5 and chroma of 2 or 3. Some pedons have
an A1 horizon, which is 1 inch to 4 inches thick and has
color value of 2 or 3 and chroma of 1 or 2. Some
pedons have an A&B horizon. The A2 horizon and the
A2 part of the B&A and A&B horizons have color value
of 4 to 6 and chroma of 2 or 3. They are silt loam or silt.

The B2t horizon and the Bt part of the B&A and A&B
horizons have hue of 10YR or 7.5YR and value and
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chroma of 4 or 5. They are silt loam or silty clay loam.
The 1IB3 horizon has hue of 10YR, 7.5YR, or 5YR and
value and chroma of 4 to 6. It is loam, sandy loam, or
gravelly sandy loam.

The IIC horizon is stratified sand and gravel or gravelly
coarse sand. It is dominantly medium acid to neutral but
is strongly acid in a few pedons.

Auburndale series

The Auburndale series consists of deep, poorly
drained, moderately slowly permeable soils in broad,
slightly concave areas and in drainageways on glacial
ground- moraines. These soils formed in silty sediments.
Slope ranges from 0 to 3 percent.

Auburndale soils are similar to Adolph and Barronett
soils and are commonly adjacent to Adolph, Freeon, and
Magnor soils on the landscape. Adolph soils are very
poorly drained and lack an argillic horizon. They are in
depressional areas. Barronett soils formed in silty lacus-
trine sediments. The moderately well drained Freeon and
somewhat poorly drained Magnor soils are slightly higher
on the landscape than Auburndale soils and are more
sloping.

Typical pedon of Auburndale silt loam, 0 to 3 percent
slopes, 234 feet west and 1,540 feet north of the south-
east corner of sec. 28, T. 32 N.,, R. 16 W.

A1—0 to 4 inches; black (10YR 2/1) silt loam; moderate
medium and fine granular structure; friable; many
roots; slightly acid; clear wavy boundary.

A2—4 to 13 inches; light brownish gray (10YR 6/2) silt;
common medium and fine prominent strong brown
(7.5YR 5/6) and yellowish brown (10YR 5/8) mot-
tles; moderate very thin platy structure; very friable;
common roots; strongly acid; clear wavy boundary.

B&A—13 to 18 inches; grayish brown (2.5Y 5/2) silt
loam (Bt); common fine prominent strong brown
(7.5YR 5/6) and yellowish brown (10YR 5/8) mot-
tles; moderate fine subangular blocky structure; fri-
able; thin patchy brown (10YR 5/3) clay films on
faces of some peds; tongues of light brownish gray
(10YR 6/2) silt (A2) make up about 25 percent of
the horizon; moderate fine platy structure; very fri-
able; few roots; very strongly acid; clear wavy
boundary.

B2tg—18 to 26 inches; grayish brown (2.5Y 5/2) silt
loam; common medium and fine prominent strong
brown (7.5YR 5/6) and yellowish brown (10YR 5/8)
mottles; moderate fine subangular blocky structure;
friable; thin patchy brown (10YR 5/3) clay films on
faces of some peds; few roots; very strongly acid;
clear wavy boundary.

B3g—26 to 31 inches; light brownish gray (2.5Y 6/2) silt
loam; common medium prominent reddish yellow
(7.5YR 6/8) and yellowish brown (10YR 5/6) mot-
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tles; weak medium subangular blocky structure; fri-
able; very strongly acid; clear wavy boundary.

C—31 to 60 inches; light gray (2.5Y 7/2) silt; common
medium and fine prominent reddish yellow (7.5YR
6/8) and yellowish brown (10YR 5/6) mottles; mas-
sive; friable; medium acid.

The solum ranges from 30 to 40 inches in thickness.
The silty mantle is 35 to 60 inches deep over loam
glacial till. The part of the solum that is not influenced by
agricultural lime ranges from very strongly acid to
medium acid.

The A1 horizon is 1 inch to 4 inches thick. It has color
value of 2 or 3 and chroma of 1 or 2. Some pedons
have an Ap horizon, which is 6 to 10 inches thick. This
horizon has color value of 3 to 5 and chroma of 1 or 2.
Some pedons have an A&B horizon. The A2 horizon and
the A2 part of the B&A and A&B horizons have hue of
10YR or 2.5Y, value of 4 to 6, and chroma of 1 or 2.
They are silt or silt loam. The B2 horizon and the Bt part
of the B&A and A&B horizons have hue of 10YR or
2.5Y, value of 4 to 6, and chroma of 1 or 2.

The C horizon has hue of 10YR or 2.5Y, value of 5 to
7, and chroma of 1 or 2. It is silt, silt loam, or loam and
is slightly acid or medium acid. Some pedons have [IB3
and lIC horizons, which formed in glacial till.

Barronett series

The Barronett series consists of deep, poorly drained,
moderately slowly permeable soils on glacial lake plains
and terraces. These soils formed in silty material and in
the underlying silty and sandy lacustrine sediments.
Slope ranges from 0 to 2 percent.

Barronett soils are similar to Barronett Variant soils
and are commonly adjacent to Barronett Variant and
Comstock soils on the landscape. Barronett Variant soils
contain more sand and less silt in the control section.
The somewhat poorly drained Comstock soils are higher
on the landscape than Barronett soils.

Typical pedon of Barronett silt loam, 2,060 feet east
and 1,460 feet north of the southwest corner of sec. 22,
T.35N,R. 15 W,

Ap—0 to 9 inches; black (10YR 2/1) silt loam; weak fine
subangular blocky structure; friable; common roots;
neutral; abrupt smooth boundary.

A2—9 to 16 inches; light gray (10YR 6/1) silt loam; few
fine prominent reddish yellow (7.5YR 6/8) mottles;
weak thick platy structure parting to weak fine su-
bangular blocky; friable; few roots; few earthworm
casts; medium acid; clear wavy boundary.

B21tg—16 to 23 inches; light gray (10YR 6/1) silt loam,
common fine prominent reddish yellow (7.5YR 6/8)
and few fine prominent red (2.5YR 4/6) mottles;
weak fine subangular blocky structure; friable; few
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roots; clay films in many pores; medium acid; clear
wavy boundary.

B22tg—23 to 34 inches; light gray (10YR 6/1) silt loam;
few fine prominent yellowish red (5YR 5/6) and yel-
lowish brown (10YR 5/6) mottles; weak coarse su-
bangular blocky structure; friable; few roots; clay
films in some pores; medium acid; clear wavy
boundary.

C—34 to 60 inches; light brownish gray (10YR 6/2)
stratified silt and very fine sand; few fine prominent
yellowish red (5YR 4/6) and yellowish brown (10YR
5/6) mottles; weak thick platy structure; very friable;
slightly acid.

The solum ranges from 30 to 44 inches in thickness.
Below the part that is influenced by agricultural lime, it
ranges from strongly acid to neutral.

The Ap horizon is 6 to 9 inches thick. It has hue of
10YR or 2.5YR, value of 2 or 3, and chroma of 1 or 2.
Some pedons have an A1 horizon, which is 1 inch to 5
inches thick. The A2 horizon has hue of 10YR or 2.5YR,
value of 4 to 6, and chroma of 1 or 2. It is silt loam,
loam, or very fine sandy loam.

The Bt horizon has hue of 10YR, 2.5Y, or 5Y; value of
4 to 6; and chroma of 1 or 2. It is silt loam, loam, or silty
clay loam.

The C horizon is typically stratified silt and very fine
sand, but in some pedons it has thin layers of silty clay
loam, silt loam, fine sandy loam, or fine sand. It ranges
from medium acid to mildly alkaline.

Barronett Variant

The Barronett Variant consists of deep, poorly drained,
moderately permeable soils on glacial lake plains and
terraces. These soils formed in stratified loamy, sandy,
and silty lacustrine sediments. Slope ranges from 0 to 2
percent.

Barronett Variant soils are similar to other Barronett
soils and are commonly adjacent to those soils and to
Plover soils on the landscape. The other Barronett soils
contain more silt and less sand in the control section.
The somewhat poorly drained Plover soils are slightly
higher on the landscape than the Barronett Variant.

Typical pedon of Barronett Variant fine sandy loam,
144 feet north and 1,695 feet east of the southwest
corner of sec. 36, T. 36 N., R. 19 W.

Ap—0 to 12 inches; black (10YR 2/1) fine sandy loam;
few fine prominent light gray (5Y 6/1) mottles; weak
fine subangular blocky structure; very friable;
common roots; slightly acid; abrupt smooth bound-
ary.

B1g—12 to 19 inches; light gray (5Y 6/1) loamy fine
sand; few medium prominent strong brown (7.5YR
5/6) mottles; weak medium platy structure parting to
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weak very fine subangular blocky; very friable; few
roots; slightly acid; clear wavy boundary.

B2g—19 to 25 inches; gray (5Y 5/1) silt loam; common
medium prominent dark reddish brown (2.5YR 3/4)
and few fine prominent yellowish red (5YR 4/6) mot-
tles; weak medium subangular blocky structure part-
ing to weak thin platy; friable; few roots; medium
acid; clear wavy boundary.

B3g—25 to 31 inches; light gray (5Y 6/1) coarse silt;
many coarse prominent strong brown (7.5YR. 5/8)
and common fine prominent dark reddish brown
(2.5YR 3/4) mottles along root channels; weak
medium prismatic structure parting to weak medium
subangular blocky; very friable; few roots; very
strongly acid; clear wavy boundary.

C1—31 to 38 inches; light gray (5Y 6/1) and strong
brown (7.5YR 5/6) fine sand; few medium distinct
dark reddish brown (2.5YR 3/4) mottles; massive;
very strongly acid; clear wavy boundary.

C2—38 to 60 inches; light gray (5Y 6/1) and light red-
dish brown (5YR 6/3) stratified silt, silty clay, and
fine sand; common fine prominent strong brown
(7.5YR 5/6) mottles; massive; slightly acid.

The solum ranges from 20 to 40 inches in thickness.
The C horizon and the part of the solum that is not
influenced by agricultural lime range from very strongly
acid to slightly acid. '

The Ap horizon is 8 to 12 inches thick. It has color
value of 2 or 3 and chroma of 1 or 2. Some pedons
have an A1 horizon, which is 7 to 12 inches thick. The B
horizon has hue of 10YR, 2.5Y, or 5Y; value of 4 to 6;
and chroma of 1 or 2. |t is typically loamy fine sand, fine
sandy loam, silt, or silt [oam, but some subhorizons are
sandy loam or loamy sand. The C horizon is typically
stratified silt, silty clay, and fine sand, but in some
pedons it has thin layers of very fine sand, silt loam, or
fine sandy loam.

Bluffton series

The Bluffton series consists of deep, poorly drained
and very poorly drained, moderately slowly permeable
soils in depressional areas on glacial moraines. These
soils formed in loamy glacial till. Slope ranges from 0 to
2 percent.

Bluffton soils are similar to Adolph soils and are com-
monly adjacent to Alstad, Cushing, and Rifle soils on the
landscape. Adolph soils contain less clay in the control
section than Bluffton soils and are underlain by sandy
loam glacial till. The somewhat poorly drained Alstad
soils and the well drained and moderately well drained
Cushing soils are slightly higher on the landscape than
Bluffton soils. The very poorly drained Rifie soils formed
in organic material. They are in the lower depressions.
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Typical pedon of Bluffton loam, 85 feet north and
1,420 feet west of the southeast corner of sec. 23, T. 36
N., R. 19 W.

Ap1—0 to 6 inches; very dark grayish brown (10YR 3/2)
loam; weak medium granular structure; friable; esti-
mated 2 percent gravel; many roots; slightly acid;
abrupt wavy boundary.

Ap2—6 to 10 inches; very dark gray (5Y 3/1) loam;
‘common fine prominent strong brown (7.5YR 5/6)
mottles; weak medium subangular blocky structure;
friable; estimated 3 percent gravel; common roots;
medium acid; abrupt wavy boundary.

B1g—10 to 12 inches; light brownish gray (2.5Y 6/2)
loam; common fine prominent strong brown (7.5YR
5/6), red (2.5YR 4/8), and pale olive (5Y 6/4) mot-
tles; weak medium subangular blocky structure; fri-
able; estimated 3 percent gravel and 1 percent cob-
bles; few roots; medium acid; clear wavy boundary.

B21g—12 to 20 inches; gray (5Y 5/1) loam; many fine
prominent strong brown (7.5YR 5/6), pale olive (5Y
6/4), and red (25YR 4/8) mottles; weak coarse
subangular blocky structure; friable; estimated 4 per-
cent gravel and 1 percent cobbles; few roots;
medium acid; clear wavy boundary.

B22g—20 to 26 inches; gray (5Y 6/1) loam; common
fine prominent strong brown (7.5YR 5/6), pale olive
(5Y 6/4), and red (2.5YR 4/8) mottles; weak coarse
subangular blocky structure; friable; estimated 1 per-
cent gravel and 2 percent cobbles; few roots;
medium acid; clear wavy boundary.

Cg—26 to 60 inches; gray (5Y 6/1) loam; common fine
prominent pale olive (5Y 6/4) and yellowish red
(5YR 5/6) mottles; massive; friable; estimated 7 per-
cent gravel and 3 percent cobbles; moderately alka-
line.

The solum ranges from 20 to 40 inches in thickness
and the mollic epipedon from 8 to 16 inches. The con-
tent of coarse fragments is, by volume, 2 to 10 percent
in the solum and the C horizon. The part of the solum
that is not influenced by agricultural lime ranges from
medium acid to neutral.

The A horizon has hue of 10YR, 5Y, or 2.5YR; value
of 2 or 3; and chroma of 1 or 2. The B2g horizon has
hue of 5Y or 2.5Y, value of 4 to 6, and chroma of 1 or 2.
It is loam, fine sandy loam, or sandy clay loam. The Cg
horizon has hue of §Y or 2.5Y, value of 5 or 6, and
chroma of 1 or 2. It is mildly alkaline or moderately
alkaline. It is typically loam but is fine- sandy loam or
sandy clay loam in some pedons.

Brill series

The Brill series consists of deep, moderately well
drained soils that are moderately permeable in the upper
part and very rapidly permeable in the lower part. These
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soils are on outwash plains and stream- terraces. They
formed in silty material and in the underlying glacial
outwash. Slope ranges from 0 to 3 percent.

Brill soils are similar to Dakota and Dakota Variant
soils and are commonly adjacent to Antigo, Poskin, and
Rosholt soils on the landscape. The well drained Dakota
soils and the somewhat poorly drained Dakota Variant
soils have a mollic epipedon. The well drained Antigo
and Rosholt soils are slightly higher on the landscape
than Brill soils. The somewhat poorly drained Poskin
soils are in shallow depressions.

Typical pedon of Birill silt loam, 0 to 3 percent slopes,
2,580 feet south and 880 feet west of the northeast
corner of sec. 12, T. 34 N, R. 18 W.

Ap—O0 to 7 inches; very dark grayish brown (10YR 3/2)
silt loam, light brownish gray (10YR 6/2) dry; weak
fine granular structure; friable; many roots; slightly
acid; abrupt smooth boundary.

A2—7 to 14 inches; brown (10YR 5/3) silt loam; moder-
ate thin platy structure parting to moderate very fine
subangular blocky; very friable; common roots;
slightly acid; clear wavy boundary.

B&A—14 to 24 inches; dark brown (7.5YR 4/4) silt loam
(Bt); moderate medium and fine subangular blocky
structure; friable; thin patchy clay films on faces of
some peds; tongues of brown (10YR 5/3) silt loam
(A2) make up about 35 percent of the horizon; few
roots; medium acid; clear wavy boundary.

B2t—24 to 32 inches; yellowish brown (10YR 5/4) silt
loam; few fine distinct strong brown (7.5YR 5/6)
mottles in the lower part; moderate medium suban-
gular blocky structure; friable; brown (10YR 5/3)
coatings along some primary vertical cleavage
planes; thin patchy clay films on faces of most peds;
few roots; strongly acid; clear wavy boundary.

B31—32 to 36 inches; yellowish brown (10YR 5/4) silt
loam; many medium distinct strong brown (7.5YR
5/6) and light brownish gray (10YR 6/2) mottles;
weak medium subangular blocky structure; friable;
brown (10YR 5/3) interfingering of uncoated silt
along some primary vertical cleavage planes; esti-
mated 2 percent gravel; few roots; strongly acid;
abrupt wavy boundary.

[IB32—36 to 39 inches; strong brown (7.5YR 5/6) sandy
loam; weak coarse subangular blocky structure; very
friable; estimated 12 percent gravel;, few roots;
strongly acid; clear wavy boundary.

[IC—389 to 60 inches; reddish yellow (7.5YR 6/6) strati-
fied sand and gravel; single grained; loose; slightly
acid.

The solum ranges from 24 to 40 inches in thickness.
Below the part that is influenced by agricultural lime, it
ranges from very strongly acid to slightly acid. The depth
to glacial outwash ranges from 20 to 36 inches. The
content of coarse fragments is, by volume, 2 to 20 per-
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cent in the IIB3 horizon and 10 to 40 percent in the IIC
horizon.

The Ap horizon is 6 to 10 inches thick. It has color
value of -3 or 4 and chroma of 2 or 3. Some pedons
have an A1 horizon. Some have an A&B horizon. The A2
horizon and the A2 part of the B&A and A&B horizons
have color value of 4 to 6 and chroma of 2 or 3. They
are silt loam or silt. Some pedons have a weakly ex-
pressed Bir horizon above the A2 horizon. The Bt hori-
zon and the Bt part of the B&A and A&B horizons have
hue of 10YR or 7.5YR, value of 3 to 5, and chroma of 4
or 5. They are silt loam or silty clay loam. The IIC
horizon is stratified sand and gravel or gravelly coarse
sand. It ranges from strongly acid to neutral.

Burkhardt series

The Burkhardt series consists of deep, somewhat ex-
cessively drained soils that are moderately rapidly per-
meable in the upper part and rapidly permeable in the
lower part. These soils are on outwash plains and
stream terraces. They are underlain by sand and gravel
glacial .outwash. Slope ranges from 0 to 12 percent.

Iin this survey area the mean annual temperature of
Burkhardt soils is a few degrees lower than is defined as
the range for the Burkhardt series. This difference, how-
ever, does not alter the use or behavior of the soils.

Burkhardt soils are similar to Chetek and Cromwell
soils and are commonly adjacent to Dakota, Dakota Vari-
ant, and Hubbard soils. Chetek and Cromwell soils lack a
mollic epipedon. The well drained Dakota and somewhat
poorly drained Dakota Variant soils have an argillic hori-
zon and have a thicker solum than Burkhardt soils. Hub-
bard soils are sandy throughout and contain less gravel
than Burkhardt soils.

Typical pedon of Burkhardt sandy loam, 0 to 2 percent
slopes, 1,550 feet north and 1,270 feet east of the
southwest corner of sec. 13, T. 33 N.,, R. 19 W.

Ap—O0 to 11 inches; very dark brown (10YR 2/2) sandy
loam, dark grayish brown (10YR 4/2) dry; moderate
medium granular structure; very friable; few roots;
slightly acid; abrupt smooth boundary.

B2t—11 to 19 inches; dark brown (7.5YR 3/2) sandy
loam; weak medium subangular blocky structure;
very friable; few roots; clay bridging between sand
grains; estimated 2 to 5 percent gravel;, few very
dark brown (10YR 2/2) earthworm casts; slightly
acid; clear wavy boundary.

[IB3—19 to 24 inches; brown (7.5YR 4/4) loamy coarse
sand; single grained; loose; estimated 8 to 10 per-
cent gravel; slightly acid; gradual wavy boundary.

[IC—24 to 60 inches; yellowish brown (10YR 5/4) strati-
fied coarse sand and gravel; single grained; slightly
acid.
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The solum ranges from 18 to 24 inches in thickness.
Below the part that is influenced by agricuitural lime, it
ranges from strongly acid to slightly acid. The mollic
epipedon is 8 to 13 inches thick. The content of coarse
fragments ranges from 0 to 15 percent in the B horizon
and from 15 to 40 percent in the 1IC horizon.

The Ap horizon is 7 to 12 inches thick. It has color
value of 2 or 3 and chroma of 1 to 3. Some pedons have
an A12 horizon. The B2t horizon has hue of 7.5YR or
5YR, value of 3 or 4, and chroma of 2 to 4. It is sandy
loam or loam. The IIC horizon is gravelly sand or strati-
fied coarse sand and gravel. It is medium acid or slightly
acid.

Campia series

The Campia series consists of deep, well drained,
moderately permeable soils on glacial lake plains and
terraces. These soils formed in silty eolian or lacustrine
sediments. Slope ranges from 0 to 12 percent.

Campia soils are similar to Alban and Crystal Lake
soils and are commonly adjacent to Alban, Comstock,
and Crystal Lake soils on the landscape. Alban soils
contain more sand and less silt and clay in the control
section than Campia soils. The somewhat poorly drained
Comstock soils are lower on the landscape than Campia
soils and are less sloping. Crystal Lake soils are moder-
ately well drained.

Typical pedon of Campia silt loam, 0 to 2 percent
slopes, 320 feet west and 120 feet south of the center
of sec. 36, T. 34 N.,, R. 15 W.

Ap—O0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam, light brownish gray (10YR 6/2) dry; weak
medium subangular blocky structure parting to mod-
erate medium granular; friable; many roots; neutral;
abrupt smooth boundary.

A2—8 to 11 inches; brown (10YR 5/3) silt loam; moder-
ate medium platy structure; friable; many roots; neu-
tral; gradual irregular boundary.

A&B—11 to 14 inches; grayish brown (10YR 5/2) silt
(A2); moderate medium platy structure; friable; about
55 percent of horizon occurs as tongues, 20 to 40
millimeters thick, extending into or completely sur-
rounding isolated remnants of dark yellowish brown
(10YR 4/4) silt loam (Bt); moderate fine subangular
blocky structure; friable; few thin patchy clay films
on faces of some peds; many roots; slightly acid;
gradual wavy boundary.

B&A—14 to 24 inches; dark brown (7.5YR 4/4) silt loam
(BY); moderate medium subangular blocky structure;
firm; thin patchy clay films on faces of peds; about
30 percent of the horizon occurs as tongues of
grayish brown (10YR 5/2) silt loam (A2); weak thick
platy structure; friable; many roots; medium acid:;
gradual wavy boundary.
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B2t—24 to 32 inches; dark brown (7.5YR 4/4) silt loam;
moderate medium subangular blocky structure; firm;
thin patchy clay fiims on faces of peds; thick coat-
ings of grayish brown (10YR 5/2) siit loam extend to
bottom of horizon; many roots; medium acid; gradual
wavy boundary.

B3—32 to 39 inches; dark brown (7.5YR 4/4) silt loam;
weak coarse subangular blocky structure; friable;
many roots; medium acid; gradual wavy boundary.

C1—39 to 47 inches; dark yellowish brown (10YR 4/4)
silt; many fine distinct grayish brown (10YR 5/2) and
yellowish brown (10YR 5/6) mottles; weak thick
platy structure; friable; few roots; medium acid; clear
smooth boundary.

C2—47 to 60 inches; dark yellowish brown (10YR 4/4)
silt; many fine distinct grayish brown (10YR 5/2) and
yellowish brown (10YR 5/6) mottles; massive; few
roots; slightly acid.

The solum ranges from 22 to 50 inches in thickness.
Below the part that is influenced by agricultural lime, it
ranges from very strongly acid to slightly acid.

The Ap horizon is 5 to 9 inches thick. It has color
value of 3 or 4 and chroma of 2 or 3. Some pedons
have an A1 horizon, which is 1 inch to 4 inches thick.
The A2 horizon and the A2 part of the A&B and B&A
horizons have color value of 4 to 6 and chroma of 2 or
3. In some pedons the A2 horizon has colors of high
chroma similar to those of spodic horizons, but such
layers are too thin or too weakly expressed to qualify as
spodic horizons.

The B2t horizon and the Bt part of A&B and B&A
horizons have hue of 10YR, 7.5YR, or 5YR; value of 4 or
5; and chroma of 3 or 4. They are silt loam or silty clay
loam. The B3 and C horizons are dominantly silt loam or
silt but have thin strata of silty clay loam and very fine
sandy loam in some pedons. The C horizon ranges from
strongly acid to neutral.

Campia Variant

The Campia Variant consists of deep, well drained and
moderately well drained, moderately slowly permeable
soils on glacial lake plains and terraces. These soils
formed mostly in stratified, clayey lacustrine sediments.
Slope ranges from 2 to 20 percent.

Campia Variant soils are similar to other Campia soils
and to Crystal Lake soils and are commonly adjacent to
Comstock Variant soils on the landscape. The other
Campia soils and the Crystal Lake soils contain less clay
in the control section. The somewhat poorly drained
Comstock Variant soils are lower on the landscape than
the Campia Variant and are less sloping.

Typical pedon of Campia Variant loam, 6 to 12 percent
slopes, 460 feet east and 1,220 feet north of the south-
west corner of sec. 6, T. 37 N, R. 17 W.
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Ap—O0 to 6 inches; dark brown (10YR 3/3) loam; weak
medium and fine subangular blocky structure; friable;
many roots; estimated 2 percent gravel; slightly acid;
abrupt smooth boundary.

A2—6 to 7 inches; yellowish brown (10YR 5/4) loam;
weak fine subangular blocky structure; friable;
common roots; estimated 2 percent gravel; strongly
acid; abrupt broken boundary.

B&A—7 to 11 inches; dark brown (7.5YR 4/4) silty clay
loam (Bt); tongues of yellowish brown (10YR 5/4)
loam (A2) make up about 35 percent of the matrix;
weak medium and fine subangular blocky structure;
firm; common roots; medium acid; clear wavy
boundary.

B21t—11 to 18 inches; brown (7.5YR 5/4) silty clay;
moderate very fine subangular blocky structure; firm;
common roots; thin patchy clay films on faces of
peds; medium acid; clear wavy boundary.

B22t—18 to 25 inches; brown (7.5YR 5/4) and yellowish
brown (10YR 5/4) silty clay;" moderate very fine su-
bangular blocky structure; firm; few roots; thin
patchy clay films on faces of peds; medium acid;
clear wavy boundary.

B3t—25 to 29 inches; brown (7.5YR 5/4) and yellowish
brown (10YR 5/4) silty clay; weak medium subangu-
lar blocky structure; firm; few roots; thin patchy clay
films on vertical faces of peds; neutral; clear wavy
boundary.

C—29 to 60 inches; brown (10YR 5/3) and reddish
brown (5YR 4/4) stratified silty clay, clay, silt, and
fine sand; few fine prominent brownish yellow (10YR
6/8) mottles; weak medium platy structure; firm; few
white (10YR 8/1) concretions; strong effervescence;
moderately alkaline.

The solum ranges from 24 to 40 inches in thickness
and the upper loamy sediments from 6 to 20 inches. In
some pedons the upper part of the solum ranges from 0
to 5 percent coarse fragments. The part of the solum
that is not influenced by agricultural lime ranges from
strongly acid to neutral.

The Ap horizon is 6 to 10 inches thick. It has color
value of 2 to 4 and chroma of 1 to 3. Some pedons have
an A1 horizon, which is 1 inch to 4 inches thick. Some
have an A&B horizon. The A2 horizon and the A2 part of
the B&A and A&B horizons have color value of 4 to 6
and chroma of 2 to 4. They are typically loam or silty
clay loam but are sandy loam in some pedons. The B2t
horizon and the Bt part of the B&A and A&B horizons
have hue of 7.5YR or 5YR, value of 4 or 5, and chroma
of 3 or 4. They are typically silty clay or silty clay loam,
but in some pedons they have thin strata of silt loam -or
loam. The C horizon is mildly alkaline or moderately
alkaline.
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Cathro series

The Cathro series consists of deep, very poorly
drained, organic soils that are moderately rapidly perme-
able in the upper part and moderately slowly permeable
in the underlying material. These soils are in depres-
sional areas on glacial lake basins and glacial moraines.
They formed in organic material derived from herba-
ceous plants and in the underlying loamy glacial drift.
Slope ranges from 0 to 2 percent.

The Cathro soils in this survey area are more acid in
the IIC horizon than is defined as the range for the
Cathro series. This difference, however, does not alter
the use or behavior of the soils.

Cathro soils are similar to Markey soils and are com-
monly adjacent to Rifle and Seelyeville soils on the land-
scape. Markey soils have a sandy IIC horizon. Rifle and
Seelyeville soils formed in thick organic deposits and do
not have a [IC horizon within a depth of 51 inches.

Typical pedon of Cathro muck, 70 feet north and 1,440
feet west of the southeast corner of sec. 18, T. 36 N., R.
15 W.

0i1—0 to 1 inch; dark brown (7.5YR 3/2) broken face,
dark reddish brown (5YR 2/2) rubbed, fibric material;
about 90 percent sphagnum moss fiber; massive;
nonsticky; primarily herbaceous fiber; many roots;
strongly acid; abrupt smooth boundary. :

Oa1—1 inch to 19 inches; dark reddish brown (5YR 3/2)
broken face, dark reddish brown (5YR 2/2) rubbed,
sapric material; about 30 percent fiber, 8 percent
rubbed; weak thick platy structure; nonsticky; primar-
ily herbaceous fiber; estimated 5 percent woody
fragments; common roots; medium acid; clear wavy
boundary.

0Oa2—19 to 35 inches; dark reddish brown (5YR 3/2)
broken face, dark reddish brown (5YR 2/2) rubbed,
sapric -material; about 20 percent fiber, 5 percent
rubbed; weak medium platy structure; nonsticky; es-
timated 5 percent woody fragments; medium acid;
clear wavy boundary.

0a3—35 to 39 inches; very dark grayish brown (10YR
3/2) broken face and rubbed sapric material; about
10 percent fiber, 3 percent rubbed; massive; non-
sticky; medium acid; abrupt smooth boundary.

IIC1—39 to 44 inches; dark gray (5Y 4/1) stratified silt

~and very fine sand; massive; friable; strongly acid;
clear smooth boundary.

IIC2—44 to 60 inches; greenish gray (5GY 5/1) stratified
silt and very fine sand; few medium prominent red-
dish yellow (7.5YR 6/6) mottles; massive; friable;
strongly acid.

Depth to the IIC horizon ranges from 16 to 50 inches.
The fibers are derived mostly from herbaceous plants,
but some layers contain moss fibers. Some pedons con-
tain woody fragments, but this material is less than 15
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percent of the volume. The organic layers are dominantly
sapric material. Some pedons have layers of hemic ma-
terial, but the total thickness of these layers is less than
10 inches. The organic part of the control section has
hue of 10YR, 7.5YR, or 5YR; value of 2 or 3; and
chroma of 1 or 2. It is strongly acid to slightly acid.

The IIC horizon has hue of 5GY, 5Y, 2.5Y, 10YR,
7.5YR, or 5YR; value of 4 to 6; and chroma of 1 or 2. It
is sandy loam, loam; silt loam, silt, or very fine sand and
ranges from strongly acid to neutral.

Chetek series

The Chetek series consists of deep, somewhat exces-
sively drained soils that are moderately rapidly perme-
able in the upper part and rapidly permeable in the lower
part. These soils are on outwash plains and stream ter-
races. They formed in loamy sediments and in the under-
lying sand and gravel glacial outwash. Slope ranges from
2 to 20 percent.

Chetek soils are similar to Burkhardt, Cromwell, and
Rosholt soils and are commonly adjacent to Cromwell
Variant, Cushing, and Rosholt soils on the landscape.
Burkhardt soils have a mollic epipedon and lack an argil-
lic horizon. Cromwell soils lack an argillic horizon. The
somewhat poorly drained Cromwell Variant soils are:
lower on the landscape than Chetek soils. In some areas
Cushing soils are intermingled with Chetek soils in a
complex pattern. The well drained Rosholt soils have a
thicker solum than Chetek soils.

Typical pedon in an uneroded part of an area of
Chetek sandy loam, 6 to 12 percent slopes, eroded, 300
feet north and 1,410 feet east of the center of sec. 2, T
32N, R. 17 W.

Ap—O0 to 6 inches; very dark grayish brown (10YR 3/2)
sandy loam; weak medium subangular blocky struc-
ture parting to weak medium granular; friable;
common roots; estimated 5 percent fine gravel;
slightly acid; abrupt smooth boundary.

A2—6 to 8 inches; dark brown (10YR 4/3) sandy loam;
weak medium subangular blocky structure parting to
weak medium platy; friable; one grayish brown
(10YR 5/2) tongue, 5 centimeters in diameter and
10 centimeters long, extends through this horizon
and into the B2t horizon; many roots; estimated 5
percent fine gravel; slightly acid; clear wavy bound-

ary.

B2t—8 to 17 inches; dark brown (7.5YR 4/4) loam; mod-
erate medium subangular blocky structure; friable;
thin patchy clay films on faces of most peds; many
roots; estimated 10 percent fine gravel; slightly acid;
clear wavy boundary.

[IB3—17 to 21 inches; dark brown (7.5YR 4/4) loamy
sand, weak medium subangular blocky structure;
very friable; many roots; estimated 15 percent fine
gravel; slightly acid; clear irregular boundary.
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[IC1—21 to 34 inches; strong brown (7.5YR 5/6) coarse
sand and gravel; single grained; loose; few roots;
medium acid; clear smooth boundary.

lIC2—34 to 53 inches; yellowish brown (10YR 5/4)
coarse sand; single grained; loose; layers of reddish
brown (5YR 4/4) and dark brown (7.5YR 4/4) sand
and loamy sand no more than 1.5 centimeters thick;
few roots; estimated 15 percent fine gravel; medium
acid; clear smooth boundary.

IIC3—53 to 60 inches; light yellowish brown (10YR 6/4)
coarse sand; single grained; loose; layers of reddish
brown (5YR 4/4) and dark brown (7.5YR 4/4) sand
and loamy sand no more than 1.5 centimeters thick;
few roots; estimated 15 percent fine gravel; medium
acid.

The solum ranges.from 12 to 24 inches in thickness.
The content of coarse fragments ranges from 15 to 35
percent in the IIB3 and IIC horizons. The |IC horizon and
the part of the solum that is not influenced by agricultural
lime range from strongly acid to slightly acid.

The Ap horizon is 6 to 9 inches thick. It has color
value of 3 or 4 and chroma of 2 or 3. Some pedons
have an A1 horizon, which is 1 inch to 3 inches thick.
The A2 horizon has hue of 10YR or 7.5YR, value of 4 or
5, and chroma of 2 or 3. It is sandy loam or loam. In
some pedons plowing has mixed the A2 horizon with the
Ap horizon. The B2t horizon has hue of 7.5YR or 5YR
and value and chroma of 3 or 4. It is loam or sandy
loam. The IIC horizon is stratified sand and gravel or
gravelly sand.

Comstock series

The Comstock series consists of deep, somewhat
poorly drained, moderately permeable soils on glacial
lake plains and terraces. These soils formed in silty
eolian or lacustrine sediments. Siope ranges from 0 to 3
percent.

Comstock soils are similar to Plover soils and are
commonly adjacent to Barronett and Crystal Lake soils
on.the landscape. Plover soils contain more sand and
less silt and clay in the control section than Comstock
soils. The poorly drained Barronett soils are lower on the
landscape than Comstock soils, and the moderately well
drained Crystal Lake soils are slightly higher on the land-
scape.

Typical pedon of Comstock silt loam, 0 to 3 percent
slopes, 3,840 feet west and 300 feet north of the south-
east corner of sec. 22, T. 35 N,, R. 15 W.

Ap—O0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam; weak and moderate fine subangular blocky
structure; friable; many fine fibrous roots; medium
acid; clear smooth boundary.

A21—8 to 11 inches; brown (10YR 5/3) silt loam; few
medium prominent strong brown (7.5YR 5/6) mot-
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tles; moderate medium platy structure; friable;
common fine fibrous roots; medium acid; clear
smooth boundary.

A22—11 to 15 inches; grayish brown (10YR 5/2) silt
loam; many medium distinct strong brown (7.5YR
5/6) mottles; moderate medium platy structure; fri-
able; common fine fibrous roots; strongly acid; clear
smooth boundary.

B&A—15 to 21 inches; dark yellowish brown (10YR 4/4)
silt loam (Bt); many medium distinct brown (7.5YR
4/4) mottles; moderate fine and medium subangular
blocky structure; friable; thin patchy clay films on
faces of peds; tongues of brown (10YR 5/3) and
grayish brown (10YR 5/2) silt loam (A2) make up
about 40 percent of the horizon; common fine fi-
brous roots; strongly acid; clear smooth boundary.

B21t—21 to 28 inches; dark yellowish brown (10YR 4/4)
silt loam; many medium distinct strong brown (7.5YR
5/6) and common medium distinct dark grayish
brown (10YR 4/2) mottles; weak coarse prismatic
structure parting to moderate medium subangular
blocky; firm; few fine fibrous roots; thin coatings of
light brownish gray (10YR 6/2) silt along primary
vertical faces of prisms and connecting to tongues
of the A2 horizon; thin patchy clay films on faces of
subangular blocky peds and continuous filling in
worm holes; strongly acid; clear wavy boundary.

B22t—28 to 34 inches; dark yellowish brown (10YR 4/4)
and yellowish brown (10YR 5/4) silt loam; common
medium distinct strong brown (7.5YR 5/6) mottles;
weak coarse prismatic structure parting to weak
coarse and medium subangular blocky; firm; few fine
fibrous roots; thin patchy clay films on faces of peds
and in worm holes; strongly acid; clear wavy bound-
ary.

B3—34 to 44 inches; yellowish brown (10YR 5/4) and
grayish brown (10YR 5/2) silt loam stratified with
several 1- to 2-inch bands of fine and very fine
sand; weak coarse prismatic structure parting to
weak coarse subangular blocky; friable; strongly
acid; gradual wavy boundary.

C—44 to 60 inches; yellowish brown (10YR 5/4) strati-
fied silt, silt loam, and very fine sand; weak medium
platy structure; friable; strongly acid.

The thickness of the solum typically is 44 inches but
ranges from 30 to 59 inches. The part of the solum that
is not influenced by agricultural lime ranges from very
strongly acid to slightly acid.

The Ap horizon is 6 to 9 inches thick. It has color
value of 3 or 4 and chroma of 1 or 2. Some pedons
have an A1 horizon, which is 1 inch to 4 inches thick.
Some have an A&B horizon. The A2 horizon and the A2
part of the B&A and A&B horizons have color value of 4
to 6 and chroma of 2 or 3. In some pedons the upper
part of the A2 horizon has colors of high chroma similar
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to those of spodic horizons, but such layers are too thin
or too weakly expressed to qualify as spodic horizons.

The B2t horizon and the Bt part of the B&A and A&B
horizons have hue of 10YR, 7.5YR, or 5YR; value of 4 or
5; and chroma of 3 or 4. They are silt loam or light silty
clay loam. The B3 and C horizons are dominantly silt, silt
loam, and very fine sand but have thin strata of silty clay
loam, very fine sandy loam, or fine sand. The C horizon
ranges from strongly acid to slightly acid.

Comstock Variant

The Comstock Variant consists of deep, somewhat
poorly drained, moderately slowly permeable soils on
glacial lake plains and terraces. These soils formed in
loamy sediments and in stratified, dominantly clayey, la-
custrine sediments. Slope ranges from 0 to 3 percent.

Comstock Variant soils are similar to other Comstock
soils and are commonly adjacent to Campia Variant soils
on the landscape. The other Comstock soils contain less
clay in the lower part of the subsoil and in the underlying
material. Campia Variant soils are higher on the land-
scape than Comstock Variant soils and are more sloping.

Typical pedon of Comstock Variant loam, 0 to 3 per-
cent slopes, 1,660 feet east and 50 feet south of the
northwest corner of sec. 6, T. 37 N,, R. 17 W.

Ap—O0 to 7 inches; dark grayish brown (10YR 4/2) loam;
weak medium and fine subangular blocky structure;
very friable; common roots; estimated 1 percent
gravel; slightly acid; abrupt smooth boundary.

A2—7 to 10 inches; pale brown (10YR 6/3) fine sandy
loam; few fine prominent brownish yellow (10YR
6/8) mottles; weak thin platy structure parting to
weak very fine subangular blocky; very friable; few
roots; estimated 1 percent gravel; slightly acid; clear
wavy boundary.

B&A—10 to 14 inches; brown (7.5YR 5/4) sandy loam
(Bt); few fine prominent brownish yellow (10YR 6/8)
and few fine distinct grayish brown (10YR 5/2) mot-
tles; tongues of pale brown (10YR 6/3) fine sandy
loam (A2) make up about 30 percent of the horizon;
weak medium subangular blocky structure; very fri-
able; few roots; estimated 3 percent gravel; slightly
acid; abrupt wavy boundary.

[IB21t—14 to 23 inches; brown (10YR 5/3) silty clay;
common fine prominent reddish yellow (7.5YR 6/8)
and few medium faint light brownish gray (10YR
6/2) mottles; moderate medium and fine subangular
blocky structure; firm; few roots; thin patchy dark
yellowish brown (10YR 3/4) clay films; medium acid;
clear wavy boundary.

1IB22t—23 to 30 inches; brown (10YR 5/3) silty clay; few
fine prominent reddish yellow (7.5YR 6/8) and few
fine faint light brownish gray (10YR 6/2) mottles;
weak medium subangular blocky structure; firm; few
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roots; thin patchy clay films; medium acid; clear
wavy boundary.

[IB3—30 to 34 inches; yellowish brown (10YR 5/4) silty
clay; few fine prominent reddish yellow (7.5YR 6/8)
and few fine distinct light olive gray (5Y 6/2) mot-
tles; weak coarse subangular blocky structure; firm;
slightly acid; clear wavy boundary.

IIC—34 to 60 inches; light yellowish brown (2.5Y 6/4)
silty clay; few fine distinct yellowish brown (10YR
5/6) mottles; weak thick platy structure; firm; few
thin layers of reddish brown (5YR 5/4) silt; strong
effervescence; moderately alkaline.

The solum ranges from 24 to 40 inches in thickness
and the upper loamy material from 12 to 24 inches. The
part of the solum that is not influenced by agricultural
lime ranges from strongly acid to slightly acid. The con-
tent of coarse fragments ranges from 0 to 5 percent in
the upper loamy material.

The Ap horizon is 6 to 10 inches thick. It has color
value of 3 or 4 and chroma of 2 or 3. Some pedons
have an A1 horizon, which is 1 inch to 4 inches thick.
Some have an A&B horizon. The A2 horizon and the A2
part of the B&A and A&B horizons have color-value of 4
to 6 and chroma of 2 or 3. They are dominantly sandy
loam, fine sandy loam, or loam but are silty clay loam in
a few pedons.

The Bt part of the B&A and A&B horizons has hue of
10YR, 7.5YR, or 5YR; value of 4 or 5; and chroma of 3
to 5. It is sandy loam, fine sandy loam, or loam. The
[IB2t horizon has hue of 10YR, 7.5YR, or 5YR; value of
4 to 6; and chroma of 3 or 4. It is dominantly silty clay or
silty clay loam but in some pedons has thin strata of siit
loam or very fine sandy loam.

The IIC horizon is dominantly silty clay or silty clay
loam but in many pedons has thin lenses of silt, silt
loam, fine sand, or very fine sand. it ranges from neutral
to moderately alkaline.

Cromwell series

The Cromwell series consists of deep, somewhat ex-
cessively drained soils that are moderately permeable in
the upper part and rapidly permeable in the lower part.
These soils are on outwash plains. They formed in loamy
and sandy sediments and in the underlying glacial
outwash. Slope ranges from 0 to 30 percent.

Cromwell soils are similar to Chetek soils and are
commonly adjacent to Cromwell Variant, Menahga, and
Rosholt soils on the landscape. Chetek soils have an
argillic horizon. The somewhat poorly drained Cromwell
Variant soils are in the lower positions on the landscape.
Menahga soils are somewhat excessively drained and
Rosholt soils well drained.

Typical pedon of Cromwell sandy loam, 2 to 6 percent
slopes, 1,600 feet north and 3,600 feet east of the
southwest corner of sec. 11, T. 36 N., R. 16 W.
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A1—0 to 1 inch; black (10YR 2/1) sandy loam; moderate
medium granular structure; very friable; high content
of organic matter; estimated less than 5 percent
gravel; many roots; medium acid; abrupt wavy
boundary.

A2—1 inch to 3 inches; dark brown (7.5YR 4/2) sandy
loam; weak thick platy structure; very friable; esti-
mated less than 5 percent gravel;, many roots;
medium acid; clear wavy boundary.

B21—3 to 9 inches; dark brown (7.5YR 4/4) sandy loam;
moderate fine subangular blocky structure; friable;
estimated 10 percent gravel; many roots; medium
acid; clear wavy boundary.

B22—9 to 13 inches; dark brown (7.5YR 4/4) sandy
loam; moderate fine and medium subangular blocky
structure; friable; estimated 12 percent cobbles and
8 percent gravel; many roots; strongly acid; gradual
wavy boundary.

B31—13 to 21 inches; dark brown (7.5YR 4/4) cobbly
loamy sand; weak thick platy structure; friable;
slightly brittle; estimated 5 percent gravel and 15
percent cobbles; many roots; strongly acid; abrupt

. wavy boundary.

B32—21 to 30 inches; dark brown (7.5YR 4/4) sand;
weak thick platy structure in place, single grained
when disturbed; very friable; estimated less than 5
percent gravel; few roots; medium acid; clear wavy
boundary.

C1—30 to 39 inches; dark brown (7.5YR 4/4) sand;
single grained; loose; estimated less than 5 percent
gravel; few roots; slightly acid; clear wavy boundary.

C2—39 to 49 inches; dark brown (7.5YR 4/4) sand;
single grained; loose; estimated 5 percent gravel;
one gravelly sand layer, 3 to 4 centimeters thick, at
the lower boundary; few roots; slightly acid; abrupt
wavy boundary.

C3—49 to 60 inches; brown (7.5YR 5/4) sand; single
grained; loose; estimated less than 1 percent gravel;
slightly acid.

The solum ranges from 25 to 40 inches in thickness.
The upper part ranges, by volume, from 0 to 10 percent
coarse fragments. The lower part and the C horizon
range from 10 to 35 percent coarse fragments and from
0 to 20 percent cobbles. The part of the solum that is
not influenced by agricultural lime ranges from very
strongly acid to medium acid. The lower pH occurs only
in the upper part of the solum.

The A1 horizon is 1 inch to 3 inches thick. It has color
value of 2 or 3 and chroma of 1 or 2. Some pedons
have an Ap horizon, which is 5 to 10 inches thick. The
A2 horizon has hue of 10YR or 7.5YR, value of 4 or 5,
and chroma of 2 or 3. It is typically sandy loam but is
fine sandy loam in some pedons. In some areas plowing
has mixed the A2 horizon with the Ap horizon.

The B horizon has hue of 7.5YR or 5YR and value and
chroma of 3 or 4. The upper part is sandy loam or fine
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sandy loam. The lower part is dominantly sand, coarse
sand, cobbly loamy sand, or gravelly sand but in some
pedons has subhorizons of loamy sand.

The C horizon has hue of 5YR or 7.5YR, value of 4 to
6, and chroma of 3 or 4. It is medium acid or slightly
acid.

Cromwell Variant

The Cromwell Variant consists of deep, somewhat
poorly drained soils that are moderately rapidly perme-
able in the upper part and rapidly permeable in the
underlying material. These soils are on outwash plains
and stream terraces. They formed in loamy sediments
and in the underlying sandy glacial outwash. Slope
ranges from 0 to 3 percent.

Cromwell Variant soils are commonly adjacent to other
Cromwell soils and to Warman Variant soils on the land-
scape. The other Cromwell soils are somewhat exces-
sively drained and are higher on the landscape. The
poorly drained and very poorly drained Warman Variant
soils are lower on the landscape.

Typical pedon of Cromwell Variant sandy loam, 0 to 3
percent slopes, 50 feet west and 200 feet north of the
southeast corner of sec. 3, T. 36 N., R. 18 W.

Ap—0 to 7 inches; dark grayish brown (10YR 4/2) sandy
loam; weak medium subangular blocky structure; fri-
able; few roots; estimated 4 percent gravel, neutral;
abrupt smooth boundary.

B2—7 to 16 inches; dark brown (7.5YR 4/4) sandy loam;
common medium prominent strong brown (7.5YR
5/8) and few fine distinct brown (7.5YR 5/2) mot-
tles; weak fine subangular blocky structure; friable;
few roots; estimated 4 percent gravel; slightly acid;
clear wavy boundary.

IIB3—16 to 20 inches; reddish brown (5YR 5/4) loamy
sand; common fine prominent strong brown (7.5YR
5/8) and few fine distinct brown (7.5YR 5/2) mot-
tles; weak medium subangular blocky structure; very
friable; few roots; estimated 11 percent gravel;
medium acid; clear wavy boundary.

IC1—20 to 34 inches; strong brown (7.5YR 5/6) coarse
sand and gravel; single grained; loose; estimated 19
percent gravel; slightly acid; clear wavy boundary.

1IC2—34 to 60 inches; reddish brown (5YR 4/3) coarse
sand and gravel; single grained; loose; estimated 22
percent gravel; slightly acid.

The solum ranges from 15 to 30 inches in thickness
and the upper loamy sediments from 12 to 20 inches.
The content of coarse fragments is, by volume, 0 to 10
percent in the upper part of the solum, 0 to 25 percent in
the lower part of the solum, and 10 to 30 percent in the
lIC horizon. The upper part of the solum typically con-
tains no cobbles, but the lower part and the IIC horizon
range from 0 to 5 percent cobbles. The part of the solum
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that is not influenced by agricultural lime ranges from
medium acid to neutral.

The Ap horizon is 6 to 10 inches thick. It has color
value of 3 or 4 and chroma of 2 or 3. Some pedons
have an A1 horizon, which is 1 inch to 4 inches thick.
The B2 horizon has hue of 10YR or 7.5YR, value of 3 to
5, and chroma of 4 to 6. It is typically sandy loam but is
loam in some pedons. The lIB horizon has hue of 7.5YR
or 5YR and value and chroma of 4 to 6. It is loamy sand,
gravelly loamy sand, or gravelly sandy loam. The IIC
horizon is gravelly sand or stratified coarse sand and
gravel. It is slightly acid or neutral.

Croswell series

The Croswell series consists of deep, moderately well
drained, rapidly permeable soils on outwash plains and
stream terraces. These soils formed in sandy glacial
outwash. Slope ranges from 0 to 3 percent.

Croswell soils are similar to Menahga and Omega soils
and are commonly adjacent to Lino and Omega soils on
the landscape. The somewhat excessively drained Men-
ahga and Omega soils are not mottled within a depth of
40 inches. They are higher on the landscape than Cros-
well soils. The somewhat poorly drained Lino soils are
lower on the landscape.

Typical pedon of Croswell loamy sand, O to 3 percent
slopes, 230 feet west and 1,080 feet south of the north-
east corner of sec. 17, T. 36 N.,, R. 19 W.

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
loamy sand; weak medium and fine subangular
blocky structure; very friable; common roots; neutral;
abrupt smooth boundary.

B21ir—8 to 21 inches; brown (7.5YR 4/4) sand; weak
coarse subangular blocky structure; very friable; few
roots; medium acid; clear wavy boundary.

B22ir—21 to 29 inches; strong brown (7.5YR 5/6) sand;
few medium distinct yellowish red (5YR 5/8) mot-
tles; weak coarse subangular blocky structure; very
friable; few roots; medium acid; clear wavy bound-
ary.

B31—29 to 32 inches; yellowish red (5YR 5/8) sand; few
fine distinct brownish yellow (10YR 6/8) mottles;
weak coarse subangular blocky structure; very fri-
able; few roots; medium acid; clear wavy boundary.

B32—32 to 40 inches; reddish yellow (5YR 6/8) sand;
common coarse distinct brownish yellow (10YR 6/8)
and common fine distinct red (2.5YR 4/6) mottles;
weak coarse subangular blocky structure; very fri-
able; few roots; slightly acid; gradual wavy boundary.

C—40 to 60 inches; yellowish brown (10YR 5/6) sand;
single grained; loose; slightly acid.

The solum ranges from 24 to 42 inches in thickness.
The content of coarse fragments is, by volume, 0 to 5
percent in the solum and the C horizon. The part of the
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solum that is not influenced by agricultural lime ranges
from very strongly acid to slightly acid. The depth to
mottles ranges from about 20 to 40 inches.

The Ap horizon is 6 to 10 inches thick. It has color
value of 3 or 4 and chroma of 2 or 3. Some pedons
have an A1 horizon, which is 1 inch to 4 inches thick.
Some pedons have an A2 horizon. The B2ir horizon has
hue of 10YR or 7.5YR, value of 4 or 5, and chroma of 3
to 6. The C horizon ranges from medium acid to neutral.

Crystal Lake series

The Crystal Lake series consists of deep, moderately
well drained, moderately permeable soils on glacial lake
plains and terraces. These soils formed in silty eolian or
lacustrine sediments. Slope ranges from 0 to 6 percent.

Crystal Lake soils are similar to Campia soils and are
commonly adjacent to Campia and Comstock soils on
the landscape. The well drained Campia soils are higher
on the landscape than Crystal Lake soils and are more
sloping. The somewhat poorly drained Comstock soils
are lower on the landscape.

Typical pedon of Crystal Lake silt loam, 0 to 2 percent
slopes, 1,350 feet north and 2,600 feet east of the
southwest corner of sec. 22, T. 35 N, R. 15 W,

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam; moderate fine granular structure; friable;
common roots; slightly acid; abrupt smooth bound-
ary.

A2—8 to 12 inches; light brownish gray (10YR 6/2) silt
loam; few fine prominent yellowish red (5YR 4/6)
mottles; weak thin platy structure; very friable; few
roots; medium acid; clear wavy boundary.

B&A—12 to 20 inches; dark yellowish brown (10YR 4/4)
silt loam (Bt); moderate fine subangular blocky struc-
ture; tongues of light brownish gray (10YR 6/2) silt
loam (A2) having weak thin platy structure make up
about 30 percent of the matrix; few fine distinct
strong brown (7.5YR 5/6) mottles; friable; few roots;
thin patchy clay films (Bt); strongly acid; clear wavy
boundary.

B2t—20 to 26 inches; dark yellowish brown (10YR 4/4)
silt loam; common fine distinct strong brown (7.5YR
5/6) mottles; moderate fine subangular blocky struc-
ture; friable; few roots; thin patchy clay films; un-
coated silt grains along vertical faces of peds;
strongly acid; clear wavy boundary.

B3t—26 to 32 inches; dark yellowish brown (10YR 4/4)
silt loam and a few thin strata of very fine sandy
loam; common fine distinct pale brown (10YR 6/3)
and common fine prominent brownish yellow (10YR
6/8) mottles; weak medium subangular blocky struc-
ture; friable; few roots; thin patchy clay films, mainly
on vertical faces of peds and in pores and root
channels; uncoated silt grains on vertical faces of a
few peds; strongly acid; clear wavy boundary.
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C—32 to 60 inches; yellowish brown (10YR 5/4) silt
loam and thin strata of very fine sand; many fine
distinct light brownish gray (10YR 6/2), few medium
prominent brownish yellow (10YR 6/8), and few fine
distinct strong brown (7.5YR 5/6) mottles; weak
thick platy structure; friable; medium acid.

The solum ranges from 22 to 50 inches in thickness.
Below the part that is influenced by agricultural lime, it
ranges from very strongly acid to medium acid.

The Ap horizon is 5 to 9 inches thick. It has color
value of 3 or 4 and chroma of 2 or 3. Some pedons
have an A1 horizon, which is 1 inch to 4 inches thick.
Some have an A&B horizon. The A2 horizon and the A2
part of the B&A and A&B horizons have color value of 4
to 6 and chroma of 2 or 3. In some pedons the A2
horizon has colors of high chroma similar to those of
spodic horizons, but such layers are too thin or too
weakly expressed to qualify as spodic horizons. :

The B2t horizon and the Bt part of the B&A and A&B
horizons have hue of 10YR, 7.5YR, or 5YR; value of 4 or
5; and chroma of 3 or 4. They are silt loam or silty clay
loam. The B horizon has few to many high chroma mot-
tles. The B3t and C horizons are dominantly silt loam but
in some pedons have thin strata of silty clay loam, silt,
fine or very fine sandy loam, or fine or very fine sand.
The C horizon ranges from slightly acid to very strongly
acid. It has few to many low chroma mottles.

Cushing series

The Cushing series consists of deep, well drained and
moderately well drained, moderately slowly permeable
soils on glacial uplands. These soils formed in loamy
glacial till. Slope ranges from 2 to 30 percent.

Cushing soils are similar to Santiago soils and are
commonly adjacent to Alstad, Bluffton, and Chetek soils
on the landscape. The somewhat poorly drained Alstad
soils and the poorly drained and very poorly drained
Bluffton soils are in shallow depressions, along drain-
ageways, or in slightly lower areas than Cushing soils.
The excessively well drained Chetek soils formed in
loamy sediments and in the underlying sand and gravel
glacial outwash. They are intermingled with Cushing soils
in a complex pattern. Santiago soils are more acid than
Cushing soils. They are underlain with sandy loam glacial
till.

Typical pedon of Cushing loam, 2 to 6 percent slopes,
30 feet north and 300 feet west of the southeast corner
of sec. 18, T.36 N., R. 18 W.

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2)
loam; weak very fine subangular blocky structure;
friable; many fine fibrous roots; neutral; abrupt
smooth boundary.
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A2—9 to 16 inches; brown (10YR 5/3) loam; weak thin
platy structure; friable; common fine fibrous roots;
neutral; clear wavy boundary.

B&A—16 to 20 inches; dark brown (7.5YR 4/4) loam
(Bt); moderate medium subangular blocky structure;
firm; common thin clay films on faces of peds and in
tubular pores; tongues of brown (10YR 5/3) loam
(A2) make up about 25 percent of the horizon; weak
thin platy structure; friable; common fine fibrous
roots; neutral; clear wavy boundary.

B21t—20 to 29 inches; dark brown (7.5YR 4/4) sandy
clay loam; moderate fine and medium subangular
blocky structure; firm; common thin clay films on
faces of peds; grayish brown (10YR 5/2) coatings
on vertical faces of some peds; estimated 5 percent
gravel; common fine fibrous roots; neutral; clear
smooth boundary.

B22t—29 to 42 inches; dark brown (7.5YR 4/4) sandy
clay loam; common medium prominent strong brown
(7.5YR 5/8) mottles at a depth of 33 to 35 inches;
weak medium and coarse subangular blocky struc-
ture; firm; thin patchy clay films on faces of peds;
grayish brown (10YR 5/2) coatings on primary verti-
cal cleavage planes; few fine fibrous roots; estimat-
ed 5 percent gravel; medium acid; gradual wavy
boundary.

C—42 to 60 inches; dark brown (10YR 4/3) loam; mas-
sive in place, weak thick platy structure if disturbed;
estimated 7 percent gravel; firm; slightly acid.

The solum ranges from 24 to 50 inches in thickness.
Below the part that is influenced by agricultural lime, it
ranges from strongly acid to neutral. The content of
coarse fragments ranges from 0 to 5 percent in the
solum and from 5 to 15 percent in the C horizon. The
content of cobbles ranges from 0 to 3 percent in the A
horizon and from 0 to 5 percent in the B and C horizons.
Mottles are at a depth of 30 to 60 inches in some
pedons.

The Ap horizon is 6 to 9 inches thick. It has color
value of 2 or 3 and chroma of 1 to 3. It is typically loam,
but it can be sandy clay loam or clay loam in severely
eroded areas. Some pedons have an A1 horizon, which
is 1 inch to 4 inches thick. Some have an A&B horizon.
The A2 horizon and the A2 part of the A&B and B&A
horizons have color value of 4 to 6 and chroma of 2 or
3. The eroded soils generally do not have an A2 horizon.

The B2t horizon and the Bt part of the A&B and B&A
horizons have hue of 10YR or 7.5YR and value and
chroma of 4 or 5. They are loam, sandy clay loam, or
clay loam.

The C horizon has hue of 10YR or 7.5YR, value of 4
or 5, and chroma of 3 or 4. It ranges from slightly acid to
moderately alkaline. It is typically loam but is sandy clay
loam or clay loam in some pedons.
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Dakota series

The Dakota series consists of deep, well drained soils
that are moderately permeable in the upper part and
very rapidly permeable in the underlying material. These
soils are on glacial outwash plains and stream terraces.
They formed in loamy sediments and in the underlying
sand and gravel glacial outwash. Slope ranges from 0 to
6 percent.

The mean annual temperature of the Dakota soils in
this survey area is a few degrees lower than is defined
as the range for the Dakota series. This difference, how-
ever, does not alter the use or behavior of the sails.

Dakota soils are similar to Antigo and Rosholt soils
and are commonly adjacent to Burkhardt and Dakota
Variant soils on the landscape. Antigo and Rosholt soils
have an ochric epipedon. The somewhat excessively
drained Burkhardt soils have a thinner solum than
Dakota soils and are intermingled with those soils. The
somewhat poorly drained Dakota Variant soils are slight-
ly lower on the landscape.

Typical pedon of Dakota loam, 0 to 2 percent slopes,
1,380 feet west and 2,580 feet north of the southeast
corner of sec. 4, T. 32 N, R. 19 W,

Ap—0 to 10 inches; very dark brown (10YR 2/2) loam;
moderate fine granular structure; friable; common
roots; neutral; abrupt smooth boundary.

A12—10 to 16 inches; very dark grayish brown (10YR
3/2) loam; moderate very fine granular structure;
friable; estimated 2 percent gravel; common roots;
neutral; clear wavy boundary.

B21t—16 to 25 inches; dark brown (10YR 4/3) loam;
moderate fine subangular blocky structure; friable;
estimated 3 percent gravel; thin patchy clay films on
faces of some peds; few roots; neutral; gradual
wavy boundary.

B22t—25 to 30 inches; dark yellowish brown (10YR 4/4)
loam; weak fine subangular blocky structure; very
friable; estimated 8 percent gravel; thin patchy clay
films on faces of some peds; few roots; slightly acid;
gradual wavy boundary.

[IB31t—30 to 33 inches; dark brown (7.5YR 4/4) loamy
sand; weak medium subangular blocky structure;
very friable; estimated 11 percent gravel; some clay
bridging between sand grains; few roots; medium
acid; clear wavy boundary.

1IB32—33 to 38 inches; strong brown (7.5YR 5/6) sand;
single grained; loose; estimated 11 percent gravel;
medium acid; abrupt wavy boundary.

lIC—38 to 60 inches; light yellowish brown (10YR 6/4)
stratified sand, coarse sand, and gravel; single
grained; loose; medium acid.

The solum ranges from 28 to 45 inches in thickness
and the depth to loamy sand or sand from 24 to 40
inches. The mollic epipedon ranges from 10 to 17 inches
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in thickness. The content of coarse fragments ranges
from 0 to 15 percent in the upper part of the profile and
from O to 30 percent in the [IB3t and IIC horizons. The
HIC horizon and the part of the solum that is not influ-
enced by agricultural lime range from strongly acid to
neutral. Some pedons have dolomitic limestone bedrock
within a depth of 40 to 60 inches.

The Ap and A12 horizons have color value of 2 or 3
and chroma of 1 or 2. The Bt horizon has hue of 10YR
or 7.5YR, value of 3 to 5, and chroma of 3 or 4. It is
dominantly loam or sandy clay loam but has thin subhori-
zons of clay loam in some pedons. The [IB3 horizon has
hue of 10YR or 7.5YR, value of 3 to 5, and chroma of 3
to 6. It is loamy sand, sandy loam, sand, gravelly loamy
sand, or gravelly sand. The IIC horizon has color value
of 4 to 6 and chroma of 2 to 5. It is stratified sand and
gravel or gravelly or very gravelly sand or coarse sand.

Dakota Variant

The Dakota Variant consists of deep, somewhat poorly
drained soils that are moderately permeable in the upper
part and very rapidly permeable in the underlying materi-
al. These soils are on outwash plains and stream ter-
races. They formed in loamy sediments and in the under-
lying sand and gravel glacial outwash. Slope ranges from
0 to 3 percent.

Dakota Variant soils are similar to Brill and Poskin
soils and are commonly adjacent to Burkhardt, other
Dakota, and Hubbard soils on the landscape. The mod-
erately well drained Brill and somewhat poorly drained
Poskin soils have an ochric epipedon. The somewhat
excessively drained Burkhardt and Hubbard soils and the
well drained Dakota soils are slightly higher on the land-
scape.

Typical pedon of Dakota Variant silt loam, 0 to 3 per-
cent slopes, 1,520 feet east and 1,340 feet south of the
northwest corner of sec. 3, T. 32 N, R. 19 W.

A1—0 to 8 inches; black (10YR 2/1) silt loam; moderate
medium granular structure; friable; estimated 2 per-
cent gravel; many roots; medium acid; clear wavy
boundary.

A3—8 to 13 inches; very dark grayish brown (10YR 3/2)
silt loam; moderate fine granular structure; friable;
estimated 2 percent gravel; common roots; medium
acid; clear wavy boundary.

B21t—13 to 20 inches; dark brown (10YR 4/3) loam;
common medium and fine faint grayish brown (10YR
5/2) and common medium prominent yellowish
brown (10YR 5/6) mottles; moderate medium and
fine subangular blocky structure; friable; thin patchy
clay films on faces of some peds; estimated 6 per-
cent gravel; common roots; medium acid; clear wavy
boundary.

B22t—20 to 29 inches; dark yellowish brown (10YR 4/4)
loam; common medium distinct grayish brown (10YR



POLK COUNTY, WISCONSIN

5/2) and strong brown (7.5YR 5/6) mottles; weak
fine subangular blocky structure; very friable; thin
patchy clay films on faces of some peds; estimated
10 percent gravel, few roots; medium acid; clear
wavy boundary.

1IB3—29 to 34 inches; brown (10YR 5/3) gravelly loamy
coarse sand; few fine prominent yellowish brown
(10YR 5/6) mottles; single grained; loose; few roots;
estimated 16 percent gravel; few roots; slightly acid;
clear wavy boundary.

IIC—34 to 60 inches; light yellowish brown (10YR 6/4)
stratified sand and gravel; single grained; loose;
black (5YR 2/1) stains on sand and gravel particles
in some strata; slightly acid.

The solum ranges from 24 to 40 inches in thickness
and the depth to glacial outwash from 20 to 36 inches.
The upper part of the profile ranges from 0 to 10 percent
coarse fragments. The IIB3 and IIC horizons range from
10 to 40 percent coarse fragments and from 0 to 10
percent cobbles. The mollic epipedon ranges from 10 to
17 inches in thickness. The part of the solum that is not
influenced by agricultural lime ranges from medium acid
to neutral.

The A1 horizon has color value of 2 or 3 and chroma
of 1 or 2. Some pedons have an Ap horizon. The B2t
horizon has hue of 10YR or 7.5YR and value and
chroma of 3 to 5. It is loam, sandy loam, or sandy clay
loam. The 1IBt horizon has hue of 10YR or 7.5YR, value
of 3 to 5, and chroma of 2 to 4. It is loamy sand, sandy
loam, gravelly loamy sand, gravelly sandy loam, or grav-
elly loamy coarse sand. The IIC horizon is stratified sand
and gravel or gravelly coarse sand. It is slightly acid or
neutral.

Emmert series

The Emmert series consists of deep, excessively
drained, very rapidly permeable soils on kames and
eskers on pitted outwash plains. These soils formed in
glacial outwash sand and gravel. Slope ranges from 12
to 35 percent.

Emmert soils are commonly intermingled with Chetek,
Cromwell, and Menahga soils on the landscape. These
adjacent soils are somewhat excessively drained.

Typical pedon of Emmert gravelly sandy loam, 12 to
35 percent slopes, 380 feet east and 520 feet north of
the southwest corner of sec. 8, T. 37 N, R. 17 W.

A1—0 to 3 inches; very dark grayish brown (10YR 3/2)
gravelly sandy loam; weak fine granular structure;
very friable; many roots; estimated 16 percent gravel
and 2 percent cobbles; slightly acid; abrupt smooth
boundary.

C1—3 to 15 inches; reddish brown (5YR 4/4) gravelly
coarse sand; single grained; loose; few roots; esti-
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mated 50 percent gravel and 5 percent cobbles;
slightly acid; ciear wavy boundary.

C2—15 to 60 inches; strong brown (7.5YR 5/6) stratified
sand and gravel; single grained; loose; estimated 10
percent cobbles; slightly acid.

The A1 horizon is 2 to 5 inches thick. It has color
value of 2 or 3 and chroma of 1 or 2. It ranges, by
volume, from 15 to 45 percent coarse fragments and is
strongly acid to slightly acid. The C horizon has hue of
7.5YR or 5YR, value of 3 to 5, and chroma of 3t0 6. It is
sand and gravel or gravelly or very gravelly coarse sand.
It ranges, by volume, from 55 to 75 percent coarse
fragments and from 0 to 10 percent cobbles. It is typical-
ly slightly acid but ranges from strongly acid to neutral.

Freeon series

The Freeon series consists of deep, moderately well
drained, moderately permeable or moderately slowly per-
meable soils on glacial uplands. These soils formed in
silty sediments and in the underlying sandy loam glacial
till. Slope ranges from 2 to 6 percent.

Freeon soils are commonly adjacent to Adolph, Amery,
Auburndale, Magnor, and Santiago soils on the land-
scape. The very poorly drained Adolph and poorly
drained Auburndale soils are in depressional areas and
are less sloping than Freeon soils. The well drained
Amery and Santiago soils are higher on the landscape
than Freeon soils and are more sloping. The somewhat
poorly drained Magnor soils are slightly lower on the
landscape than Freeon soils or are in concave areas.

Typical pedon of Freeon silt loam, 2 to 6 percent
slopes, 60 feet west and 180 feet north of the southeast
corner of sec. 27, T. 37 N., R. 16 W.

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine subangular blocky structure; very
friable; many roots; neutral; abrupt smooth bound-
ary.

A2—8 to 12 inches; brown (10YR 5/3) silt loam; moder-
ate thin platy structure; very friable; few roots; neu-
tral; clear wavy boundary.

A&B—12 to 18 inches; brown (10YR 5/3) silt loam (A2);
few fine prominent reddish yellow (7.5YR 6/6) mot-
tles; weak thin platy structure; very friable; about 60
percent of the horizon occurs as tongues extending
into or completely surrounding isolated remnants of
brown (7.5YR 5/4) silt loam (Bt); weak fine subangu-
lar blocky structure; friable; thin patchy clay films on
faces of some peds; few roots; slightly acid; clear
wavy boundary.

B&A—18 to 22 inches; brown (7.5YR 5/4) silt loam (Bt);
few fine distinct reddish yellow (7.5YR 6/6) motties;
moderate medium subangular blocky structure; fri-
able; tongues of brown (10YR 5/3) silt loam (A2)
make up about 30 percent of the horizon; weak thin
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platy structure; very friable; thin patchy clay fiims on
faces of some peds; few roots; slightly acid; clear
wavy boundary.

B21t—22 to 27 inches; brown (7.5YR 5/4) silt loam;
common medium faint pale brown (10YR 6/3) and
common medium distinct reddish yellow (7.5YR 6/6)
mottles; moderate medium subangular blocky struc-
ture; firm; thin patchy clay fiilms on faces of peds;
brown (10YR 5/3) coatings (A2) on some primary
vertical faces of peds; few roots; medium acid; clear
wavy boundary.

1IB22t—27 to 34 inches; reddish brown (5YR 5/4) sandy
loam; common medium distinct pale brown (10YR
6/3) and common medium prominent light yellowish
brown (2.5Y 6/4) mottles; weak medium subangular
blocky structure; firm; thin patchy clay films on faces
of some peds; estimated 9 percent gravel and 2
percent cobbles; few roots; medium acid; clear wavy
boundary.

IC—34 to 60 inches; reddish brown (2.5YR 4/4) sandy
loam; massive; firm; estimated 8 percent gravel and
2 percent cobbles; slightly acid.

The solum ranges from 24 to 40 inches in thickness
and the depth to glacial till from 15 to 30 inches. The |IB
and IIC horizons range, by volume, from 8 to 20 percent
coarse fragments. They have a bulk density of more
than 1.7 grams per cubic centimeter. The part of the
solum that is not influenced by agricultural lime ranges
from very strongly acid to slightly acid.

The Ap horizon is 5 to 9 inches thick. It has color
value of 3 or 4 and chroma of 1 or 2. Some pedons
have an A1 horizon, which is 1 inch to 4 inches thick.
The A2 horizon and the A2 part of the A&B or B&A
horizons have color value of 4 to 6 and chroma of 2 or
3. They are silt loam or silt.

The B2t horizon and the Bt part of the A&B and B&A
horizons have hue of 10YR or 7.5YR, value of 4 to 6,
and chroma of .3 to 5. They are silt loam or silty clay
loam. The 1IB2t horizon has hue of 7.5YR or 5YR, value
of 4 or 5, and chroma of 3 to 6. It is dominantly loam,
sandy clay loam, or sandy loam but is fine sandy loam in
a few pedons. Some pedons have a IIB3 horizon.

The IIC horizon has hue of 2.5YR or 5YR and value
and chroma of 3 to 5. It is typically sandy loam but in
some pedons is loamy sand or loam. It ranges from
medium acid to neutral.

Hubbard series

The Hubbard series consists of deep, somewhat ex-
cessively drained, rapidly permeable soils on outwash
plains and stream terraces. Slope ranges from 0 to 6
percent.

Hubbard soils are similar to Menahga and Nymore
soils and are commonly, adjacent to Burkhardt and
Dakota soils on the landscape. Menahga and Nymore

SOIL SURVEY

soils have a thinner or lighter colored surface layer than
Hubbard soils. Burkhardt soils have a heavier textured
solum than Hubbard soils and contain more gravel in the
solum and the C horizon. The well drained Dakota soils
have an argillic horizon.

Typical pedon of Hubbard loamy sand, O to 6 percent
slopes, 1,970 feet north and 600 feet west of the south-
east corner of sec. 22, T. 33 N.,, R. 19 W.

Ap—O0 to 11 inches; very dark brown (10YR 2/2) loamy
sand; weak fine granular structure; very friable;
common roots; slightly acid; abrupt smooth bound-
ary.

A12—11 to 18 inches; very dark brown (10YR 2/2)
loamy sand; weak medium subangular blocky struc-
ture; very friable; common roots; slightly acid; clear
wavy boundary.

AC—18 to 24 inches; dark brown (7.5YR 4/4) sand;
weak coarse subangular blocky structure; very fri-
able; few roots; estimated 1 percent gravel; slightly
acid; clear wavy boundary.

C1—24 to 35 inches; dark brown (7.5YR 4/4) sand;
weak coarse subangular blocky structure; very fri-
able; few roots; estimated 1 percent gravel; slightly
acid; gradual wavy boundary.

C2—35 to 60 inches; dark yellowish brown (10YR 4/4)
sand; single grained; loose; estimated 3 percent
gravel; slightly acid.

The mollic epipedon ranges from 10 to 22 inches in
thickness. The content of coarse fragments ranges from
0 to 5 percent in the A horizon and from 0 to 10 percent
of the C horizon.

The A horizon has color value of 2 or 3 and chroma of
1 or 2. It is medium acid or slightly acid. Some pedons
have an A3 horizon. The AC horizon has hue of 10YR or
7.5YR, value of 3 to 5, and chroma of 2 to 4. It is
dominantly sand or coarse sand, but the upper part is
loamy sand or loamy coarse sand in some pedons. The
C horizon is sand or coarse sand and is slightly acid or
neutral.

Lino series

Thé Lino series consists of deep, somewhat poorly
drained, rapidly permeable soils on outwash plains and
stream terraces. These soils formed in sandy glacial
outwash. Slope ranges from 0 to 3 percent.

The Lino soils in this survey area have a redder C
horizon than is defined as the range for the Lino series.
This difference, however, does not alter the use or be-
havior of the soils.

Lino soils are similar to Croswell and Newson soils
and are commonly adjacent to Croswell, Newson, and
Omega soils on the landscape. The moderately well
drained Croswell and somewhat excessively drained
Omega soils are slightly higher on the landscape than
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Lino soils. The poorly drained and very poorly drained
Newson soils are slightly lower on the landscape.

Typical pedon of Lino loamy fine sand, 0 to 3 percent
slopes, 660 feet north and 55 feet west of the southeast
corner of sec. 2, T. 36 N., R. 20 W.

O1—1 inch to 0; dark brown (7.5YR 3/2) partly decom-
posed litter.

A1—0 to 4 inches; very dark brown (10YR 2/2) loamy
fine sand; weak medium subangular blocky struc-
ture; very friable; common roots; common uncoated
sand grains; medium acid; clear wavy boundary.

B1—4 to 18 inches; yellowish brown (10YR 5/4) loamy
fine sand; few medium faint brown (7.5YR 5/4) mot-
tles; weak coarse subangular blocky structure; very
friable; common roots; strongly acid; clear wavy
boundary.

B2—18 to 26 inches; pale brown (10YR 6/3) fine sand;
few coarse faint light brownish gray (10YR 6/2) and
few medium faint brown (7.5YR 5/4) mottles; weak
coarse subangular blocky structure parting to single
grained; very friable; common roots; strongly acid;
clear wavy boundary.

B3—26 to 41 inches; pale brown (10YR 6/3) fine sand;
common medium faint light brownish gray (10YR
6/2) and many coarse prominent reddish yellow
(7.5YR 6/8) mottles; weak coarse subangular blocky
structure parting to single grained; very friable; few
roots; strongly acid; clear wavy boundary.

C—41 to 60 inches; reddish brown (5YR 5/3) fine sand;
single grained; loose; slightly acid.

The solum ranges from 24 to 50 inches in thickness.
Below the part that is influenced by agricultural lime, it is
medium acid or strongly acid. It is dominantly fine sand
but is sand in some pedons. In some pedons the B
horizon and the upper part of the C horizon have few to
many mottles.

The A1 horizon is 1 inch to 5 inches thick. It has color
value of 2 or 3 and chroma of 1 or 2. Some pedons

have an Ap horizon, which is 6 to 10 inches thick. The B

horizon has hue of 10YR or 7.5YR, value of 4 to 6, and
chroma of 2 to 4. It is dominantly fine sand but has
layers of loamy fine sand in some pedons. The C horizon
has hue of 7.5YR or 5YR, value of 5 or 6, and chroma of
2 to 4. It is typically fine sand but is sand in some
pedons. It is medium acid or slightly acid.

Magnor series

The Magnor series consists of deep, somewhat poorly
drained, moderately slowly permeable soils on glacial
uplands. These soils formed in silty sediments and in the
underlying sandy loam glacial till. Slope ranges from 0 to
6 percent.

Magnor soils are similar to Alstad soils and are com-
monly adjacent to Amery, Auburndale, Freeon, and San-
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tiago soils on the landscape. Alstad soils are less acid
than Magnor soils and formed in loam glacial till. The
well drained Amery and Santiago soils are higher on the
landscape than Magnor soils and are more sloping. The
poorly drained Auburndale soils are in depressional
areas and are less sloping. The moderately well drained
Freeon soils are higher on the landscape than Magnor
soils.

Typical pedon of Magnor silt loam, 0 to 2 percent
slopes, 380 feet west and 1,283 feet north of the south-
east corner of sec. 10, T. 32 N., R. 15 W.

Ap—O0 to 9 inches; very dark grayish brown (10YR 3/2)
silt loam, light brownish gray (10YR 6/2) dry, weak
fine subangular blocky structure; friable; few roots;
slightly acid; abrupt smooth boundary.

A2—9 to 11 inches; light brownish gray (10YR 6/2) silt
loam; common medium prominent brownish yellow
(10YR 6/6) and common fine prominent strong
brown (7.5YR 5/6) mottles; moderate thin platy
structure parting to weak very fine subangular
blocky; very friable; few roots; slightly acid; clear
wavy boundary.

B&A—11 to 18 inches; dark yellowish brown (10YR 4/4)
silt loam (Bt); common medium distinct grayish
brown (10YR 5/2) and strong brown (7.5YR 5/6)
mottles; moderate medium and fine subangular
blocky structure; friable; tongues of light brownish
gray (10YR 6/2) silt loam (A2) make up about 40
percent of the horizon; moderate thin platy structure;
thin patchy clay films on faces of some peds (Bt);
medium acid; clear wavy boundary.

[IB21t—18 to 22 inches; brown (7.5YR 4/4) loam;
common fine and medium distinct grayish brown
(10YR 5/2) and strong brown (7.5YR 5/6) mottles;
moderate fine subangular blocky structure; friable;
few roots; estimated 5 percent gravel; thin patchy
clay films on faces of peds; strongly acid; abrupt
wavy boundary.

[IB22t—22 to 32 inches; reddish brown (5YR 4/4) sandy
loam; few fine distinct light reddish brown (6YR 6/3)
and few medium distinct strong brown (7.5YR 5/6)
mottles; weak coarse subangular blocky structure;
firm; few roots; estimated 7 percent gravel; thin
patchy clay films on faces of some peds; strongly
acid; abrupt wavy boundary.

IC—32 to 60 inches; reddish brown (5YR 5/4) sandy
loam; few medium distinct strong brown (7.5YR 5/6)
mottles; massive; firm; estimated 10 percent gravel;
slightly acid.

The solum ranges from 30 to 50 inches in thickness
and the depth to glacial till from 15 to 30 inches. The
content of 'coarse fragments ranges from O to 4 percent
in the upper part of the solum and from 5 to 12 percent
in the IIB and IIC horizons. The content of cobbles
ranges from O to 4 percent in the upper part of the



104

profile and from O to 10 percent in the 1IB and IIC
horizons. The part of the solum that is not influenced by
agricultural lime ranges from strongly acid to slightly
acid. The 1IB and lIC horizons have a bulk density of
more than 1.7 grams per cubic centimeter. The solum
and the 1IC horizon have faint to prominent mottles.

The Ap horizon is 6 to 10 inches thick. it has color
value of 3 or 4 and chroma of 2 or 3. Some pedons
have an A1 horizon. This horizon is 2 to 4 inches thick. It
has color value of 2 or 3 and chroma of 1 or 2. Some
pedons have an A&B horizon. The A2 horizon and the
A2 part of the B&A and A&B horizons have color value
of 4 to 6 and chroma of 2 or 3. They are silt loam or silt.

The Bt part of the B&A and A&B horizons and the
B21t horizon, which occurs in some pedons, have hue of
10YR or 7.5YR, value of 4 or 5, and chroma of 4 to 6.
They are loam or silt loam. The IIB2t horizon has hue of
7.5YR or 5YR, value of 4 or 5, and chroma of 4 to 6.

The 1IC horizon has hue of 2.5YR, 5YR, or 7.5YR;
value of 4 or 5; and chroma of 3 to 6. It ranges from
strongly acid to slightly acid.

Markey series

The Markey series consists of deep, very poorly
drained, organic soils that are moderately rapidly perme-
able in the organic part and rapidly permeable in the
underlying material. These soils are in bogs in depres-
sional areas on outwash plains, glacial lake basins, and
glacial moraines. They formed in organic material derived
from herbaceous plants and in the underlying sandy gla-
cial outwash. Slope ranges from 0 to 2 percent.

Markey soils are similar to Cathro soils and are com-
monly adjacent to Newson, Rifle, and Seelyeville soils on
the landscape. Cathro soils have a loamy HC horizon.
Newson soils are sandy throughout. Rifle and Seelyeville
soils do not have a IIC horizon within a depth of 51
inches.

Typical pedon of Markey muck, 1,240 feet north and
2,080 feet east of the southwest corner of sec. 8, T. 32
N., R. 17 W.

Oa1—0 to 12 inches; black (2.5YR 2/0) broken face and
rubbed sapric material; about 23 percent fibers, 5
percent rubbed; weak coarse subangular blocky
structure; slightly sticky; primarily herbaceous fibers;
estimated 12 percent mineral content; medium acid;
clear smooth boundary.

Oa2—12 to 31 inches; black (10YR 2/1) broken face
and rubbed sapric material; about 15 percent fibers,
5 percent rubbed; weak medium and coarse suban-
gular blocky structure; nonsticky; primarily herba-
ceous fibers; medium acid; clear wavy boundary.

0Oa3—31 to 35 inches; very dark gray (10YR 3/1) broken
face and rubbed sapric material; about 12 percent
fibers, 3 percent rubbed; massive; nonsticky; primar-
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ily herbaceous fibers; slightly acid; clear wavy
boundary.

IIC—35 to 60 inches; grayish brown (10YR 5/2) sand;
single grained; loose; neutral.

Depth to the IIC horizon ranges from 16 to 50 inches.
The fibers are mostly derived from herbaceous plants,
but some layers contain moss fibers. Some pedons con-
tain woody fragments, but this material is less than 15
percent of the volume. The organic layers are dominantly
sapric material, but some pedons have thin layers of
hemic material totaling less than 10 inches thick. The
organic layer has hue of 2.5YR, 10YR, 7.5YR, or 5YR;
value of 2 or 3; and chroma of 0 to 3. It is medium acid
or slightly acid.

The 1IC horizon is sand or loamy sand and in some
pedons contains some gravel. It has hue of 10YR or
2.5Y, value of 5 or 6, and chroma of 1 or 2. It is slightly
acid or neutral.

Menahga series

The Menahga series consists of deep, somewhat ex-
cessively drained, rapidly permeable soils on outwash
plains. These soils formed in sandy glacial outwash.
Slope ranges from 1 to 25 percent.

Menahga soils are similar to Omega soils and are
commonly adjacent to Cromwell, Croswell, and Lino soils
on the landscape. Omega soils formed in fine sand. The
upper part of Cromwell soils is sandy loam. The moder-
ately well drained Croswell and somewhat poorly drained
Lino soils are slightly lower on the landscape than Men-
ahga soils.

Typical pedon of Menahga loamy sand, 12 to 25 per-
cent slopes, 240 feet south and 2,480 feet west of the
northeast corner of sec. 17, T. 36 N, R. 17 W.

A1—0 to 1 inch; black (10YR 2/1) loamy sand; weak
medium granular structure; very friable; common
roots; estimated 2 percent gravel; common uncoat-
ed sand grains; medium acid; abrupt smooth bound-

ary.
A2—1 inch to 3 inches; dark grayish brown (10YR 4/2)
loamy sand; weak medium subangular blocky struc-
ture; very friable; common roots; estimated 2 per-
cent gravel; medium acid; abrupt wavy boundary.
B2—3 to 11 inches; dark yellowish brown (10YR 4/4)
loamy sand; weak medium subangular blocky struc-
ture; very friable; common roots; estimated 5 per-
cent gravel; medium acid; clear wavy boundary.
B3—11 to 25 inches; brown (7.5YR 4/4) sand; weak
medium subangular blocky structure; very friable;
few roots; estimated 8 percent gravel; medium acid;
clear wavy boundary.
C—25 to 60 inches; brown (7.5YR 5/4) sand; single
grained; loose; estimated 9 percent gravel; slightly
acid.
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The solum ranges from 20 to 40 inches in thickness.
Below the part that is influenced by agricultural lime, it
ranges from very strongly acid to medium acid. The
content of coarse fragments ranges, by volume, from 0
to 15 percent in the solum and the C horizon.

The A1 horizon is 1 inch to 4 inches thick. It has color
value of 2 or 3 and chroma of 1 or 2. Some pedons
have an Ap horizon, which is 8 to 12 inches thick. The
A2 horizon has color value of 4 or 5 and chroma of 1 or
2. It is loamy sand or sand. Some pedons have no A2
horizon. The B horizon has hue of 10YR or 7.5YR, value
of 4 or 5, and chroma of 3 to 6. It is coarse sand, sand,
or loamy sand. The C horizon is sand or coarse sand. It
is typically slightly acid, but it ranges to very strongly
acid.

Mora series

The Mora series consists of deep, somewhat poorly
drained, moderately slowly permeable soils on glacial
uplands. These loamy soils are underlain by sandy loam
glacial till. Slope ranges from 1 to 4 percent.

The Mora soils in this survey area do not have a
fragipan. As a result, they are a taxadjunct to the Mora
series. This difference, however, does not alter their use
or behavior; the soils have some of the properties of
fragipans, such as high bulk density and firm consis-
tence.

Mora soils are similar to Magnor soils and are com-
monly adjacent to Adolph, Amery, and Freeon soils on
the landscape. The very poorly drained Adolph soils are
in shallow depressions. The well drained Amery and
moderately well drained Freeon soils are slightly higher
on the landscape than Mora soils. Magnor soils contain
more silt and less sand in the upper part of the profile
than Mora soils.

Typical pedon of Mora loam, 1 to 4 percent slopes,
1,740 feet north and 460 feet east of the southwest
corner of sec. 29, T. 35 N, R. 15 W.

A1—0 to 3 inches; very dark brown (10YR 2/2) loam;

moderate medium granular structure; friable; esti-
mated 2 percent gravel; few stones; common roots;
medium acid; abrupt wavy boundary.

A2—3 to 11 inches; brown (10YR 5/3) loam; few
medium prominent strong brown (7.5YR 5/6) mot-
tles; weak thin platy structure; very friable; estimated
3 percent gravel; few stones; common roots; strong-
ly acid; clear wavy boundary.

A&B—11 to 22 inches; brown (10YR 5/3) sandy loam
(A2); common medium prominent strong brown
(7.5YR 5/6) mottles; weak thin platy structure; very
friable; approximately 65 percent of the horizon
occurs as tongues extending into or completely sur-
rounding. isolated remnants of brown (7.5YR 4/4)
sandy loam (Bt); weak medium subangular blocky
structure; friable; thin patchy clay films on faces of

105

some peds; estimated 5 percent gravel; few stones;
few roots; strongly acid; gradual wavy boundary.

B2t—22 to 27 inches; brown (7.5YR 4/4) sandy loam;
common fine distinct brown (7.5YR 5/2) and strong
brown (7.5YR 5/6) mottles; weak medium and fine
subangular blocky structure; very friable; thin patchy
clay films on faces of most peds; estimated 8 per-
cent gravel; few stones; few roots; medium acid;
clear wavy boundary.

B3t—27 to 33 inches; reddish brown (5YR 5/4) sandy
loam; few medium distinct brown (7.5YR 5/2) mot-
tles; weak medium subangular blocky structure; firm;
thin patchy clay films on faces of some peds; esti-
mated 8 percent gravel, few stones; few roots;
medium acid; clear wavy boundary.

C—33 to 60 inches; reddish brown (5YR 4/4) sandy
loam; massive; firm; estimated 11 percent gravel;
few stones; slightly acid.

The solum ranges from 25 to 45 inches in thickness.
Below the part that is influenced by agricultural lime, it
ranges from strongly acid to slightly acid. The content of
coarse fragments ranges from O to 20 percent in the B
horizon and from 10 to 30 percent in the C horizon. The
lower part of the B horizon and the C horizon have a
bulk density of more than 1.7 grams per cubic centi-
meter.

The A1 horizon is 2 to 5 inches thick. It has color
value of 2 or 3 and chroma of 1 or 2. Some pedons
have an Ap horizon, which is 7 to 10 inches thick. The
A2 horizon and the A2 part of the A&B horizon have
color value of 4 to 6 and chroma of 2 or 3. In some
pedons the A2 horizon has colors of high chroma similar
to those of spodic horizons, but it is too thin or too
weakly expressed to qualify as a spodic horizon. In some
pedons plowing has mixed the A2 horizon with the Ap
horizon.

The B2t horizon and the Bt part of the A&B horizon
have hue of 7.5YR or 5YR, value of 4 or 5, and chroma
of 2 to 5. They are dominantly loam or sandy loam but
are fine sandy loam in some pedons. The B2t horizon
has few to many mottles with chroma of 1 or 2.

The C horizon has hue of 7.5YR, 5YR, or 2.5YR and
value and chroma of 3 to 6. It is medium acid or slightly
acid. It is typically sandy loam but is fine sandy loam in
some pedons.

Newson series

The Newson series consists of deep, poorly drained
and very poorly drained, rapidly permeable soils on
outwash plains and stream terraces. These soils formed
in sandy outwash sediments. Slope ranges from 0 to 2
percent.

Newson soils are commonly adjacent to Lino and
Markey soils on the landscape. The somewhat poorly
drained Lino soils are higher on the landscape than
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Newson soils. The very poorly drained Markey soils
formed in organic sediments and are slightly lower on
the landscape.

Typical pedon of Newson loamy fine sand, 760 feet
north and 300 feet west of the southeast corner of sec.
2, T.36 N, R. 20 W.

0O1—1 1/2 inches to 1/2 inch; dark brown (7.5YR 3/2)
partly decomposed litter; very strongly acid.

02—1/2 inch to 0; black (N 2/0) partly decomposed
litter; extremely acid.

A1—0 to 8 inches; very dark gray (10YR 3/1) loamy fine
sand; weak medium subangular blocky structure;
very friable; many roots; many uncoated sand
grains; extremely acid; abrupt wavy boundary.

B2g—8 to 24 inches; grayish brown (10YR 5/2) loamy
fine sand; common medium prominent brownish
yellow (10YR 6/6) mottles; weak fine subangular
blocky structure; very friable; few roots; very strongly
acid; clear wavy boundary.

C1—24 to 37 inches; light brown (7.5YR 6/4) fine sand;
few fine distinct light brownish gray (10YR 6/2) and
few coarse distinct brownish yellow (10YR 6/6) mot-
tles; single grained; loose; medium acid; gradual
wavy boundary. ‘

C2—37 to 43 inches; light yellowish brown (10YR 6/4)
fine sand; few fine distinct light brownish gray (10YR
6/2) and few coarse distinct brownish yellow (10YR
6/6) mottles; single grained; loose; medium acid;
clear wavy boundary.

C3—43 to 60 inches; reddish brown (5YR 4/4) fine sand;
single grained; loose; slightly acid.

The solum ranges from 20 to 40 inches in thickness
and from medium acid to extremely acid.

In some pedons the O horizon is as much as 5 inches
thick. The A1 horizon is 6 to 10 inches thick. It has color
value of 2 or 3 and chroma of 1 or 2. The B2g horizon
has color value of 4 or 5 and chroma of 1 or 2. It is
sand, loamy sand, fine sand, or loamy fine sand. it has
few to many mottles. The C horizon is dominantly sand
or fine sand but is loamy sand in some pedons. It ranges
from very strongly acid to slightly acid.

Nymore series

The Nymore series consists of deep, somewhat exces-
sively drained, rapidly permeable soils on outwash plains
and stream terraces. These soils formed in sandy glacial
outwash. Slope ranges from 0 to 3 percent.

The Nymore soils in this survey area contain finer
sand and are redder than is defined as the range for the
Nymore series. These differences, however, do not alter
the use or behavior of the soils.

Nymore soils are similar to Hubbard, Menahga, and
Omega soils and are commonly adjacent to Croswell,
Menahga, and Omega soils on the landscape. The mod-
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erately well drained Croswell soils are slightly lower on
the landscape than Nymore soils. Hubbard soils have a
mollic epipedon. Menahga and Omega soils have a thin-
ner or lighter colored surface layer than Nymore soils
and are more sloping.

Typical pedon of Nymore fine sand, 0 to 3 percent
slopes, 380 feet south and 1,320 feet east of the north-
west corner of sec. 33, T. 36 N., R. 19 W.

O1—1 inch to 0; very dark grayish brown (10YR 3/2)
partly decomposed litter; strongly acid.

A1—0 to 8 inches; dark brown (7.5YR 3/2) fine sand;
weak medium subangular blocky structure; very fri-
able; common roots; strongly acid; gradual wavy
boundary.

B1—8 to 15 inches; dark brown (7.5YR 4/4) fine sand;
weak medium subangular blocky structure; very fri-
able; common roots; medium acid; clear wavy
boundary.

B2—15 to 38 inches; brown (7.5YR 4/4) fine sand; weak
coarse subangular blocky structure; very friable;
common roots; medium acid; clear wavy boundary.

C1—38 to 60 inches; strong brown (7.5YR 5/6) fine
sand; few medium distinct reddish yellow (7.5YR
6/8) mottles at 45 to 60 inches; single grained;
loose; few roots; slightly acid.

The solum ranges from 24 to 45 inches in thickness.
Below the part that is influenced by agricultural lime, it is
medium acid or strongly acid. It is dominantly fine sand,
but in some pedons the solum and the C horizon are
sand. Typically, these soils contain no coarse fragments,
but in some pedons the content of these fragments is,
by volume, as much as 10 percent in the solum and the
C horizon.

The A1 horizon is 4 to 8 inches thick. It has hue of
10YR or 7.5YR, value of 2 or 3, and chroma of 1 or 2.
Some pedons have an Ap or A3 horizon. The B horizon
has hue of 10YR or 7.5YR and value and chroma of 3 or
4. It is sand or fine sand. The C horizon has hue of
10YR, 7.5YR, or 5YR; value of 5 or 6; and chroma of 4
to 6. It is medium acid or slightly acid.

Omega series

The Omega series consists of deep, somewhat exces-
sively drained, rapidly permeable soils on outwash plains.
These soils formed in sandy glacial outwash. Slope
ranges from 2 to 20 percent.

Omega soils are similar to Menahga and Nymore soils
and are commonly adjacent to Croswell, Lino, Newson,
and Nymore soils on the landscape. Menahga soils
formed in sand and have no Bir horizon. Nymore soils
have a thicker or darker colored A horizon than Omega
soils and are less sloping. The moderately well drained
Croswell soils, the somewhat poorly drained Lino soils,
and the poorly drained and very poorly drained Newson
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soils are slightly lower on the landscape than Omega
soils.

Typical pedon of Omega fine sand, 6 to 12 percent
slopes, 2,440 feet north and 240 feet east of the south-
west corner of sec. 29, T. 36 N., R. 19 W.

O1—1 inch to O; very dark grayish brown (10YR 3/2)
partly decomposed litter; strongly acid; abrupt wavy
boundary.

A1—0 to 2 inches; very dark brown (10YR 2/2) fine
sand; weak fine granular structure; very friable;
many roots; common uncoated sand grains; medium
acid; clear wavy boundary.

B2ir—2 to 21 inches; reddish brown (5YR 4/4) fine sand;
weak coarse subangular blocky structure; very fri-
able; common roots; medium acid; gradual wavy
boundary.

C—21 to 60 inches; yellowish red (5YR 5/6) fine sand;
single grained; loose; few roots to 35 inches; slightly
acid.

The solum ranges from 15 to 30 inches in thickness.
Below the part that is influenced by agricultural lime, it
ranges from very strongly acid to slightly acid. The solum
and the C horizon typically contain no coarse fragments,
but in some pedons the content of these fragments is as
much as 10 percent.

The A1 horizon is 1 inch to 3 inches thick. It has hue
of 10YR or 7.5YR, value of 2 or 3, and chroma of 1 or 2.
Some pedons have an Ap horizon, which is 6 to 10
inches thick. Most have no A2 horizon, but the A1 hori-
zon commonly has uncoated sand grains in the lower
part. The B2ir horizon has hue of 7.5YR, 5YR; or 2.5YR;
value of 3 to 5; and chroma of 3 or 4. The C horizon has
hue of 7.5YR, 5YR, or 2.5YR; value of 5 or 6; and
chroma of 3 to 6. It ranges from strongly acid to neutral.
It is typically fine sand but is sand in some pedons.

Plover series

The Plover series consists of deep, somewhat poorly
drained, moderately permeable soils on glacial lake
plains and terraces. These soils formed in stratified
loamy and sandy lacustrine sediments. Slope ranges
from O to 3 percent.

Plover soils are similar to Comstock soils and are
commonly adjacent to Alban and Barronett Variant soils
on the landscape. Comstock soils contain more silt and
clay in the control section than Plover soils. The well
drained Alban soils are higher on the landscape than
Plover soils and are more sloping. The poorly drained
Barronett Variant soils are lower on the landscape.

Typical pedon of Plover fine sandy loam, 0 to 3 per-
cent slopes, 1,355 feet south and 2,600 feet east of the
northwest corner of sec. 27, T. 35 N, R. 156 W.
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Ap—O0 to 10 inches; very dark grayish brown (10YR 3/2)
fine sandy loam, light brownish gray (10YR 6/2) dry;
weak fine subangular blocky structure; very friable;
common roots; neutral; abrupt smooth boundary. -

A2—10 to 13 inches; brown (10YR 5/3) fine sandy loam;
common medium prominent strong brown (7.5YR
5/6) mottles; weak thick platy structure parting to
weak fine subangular blocky; very friable; few roots;
slightly acid; clear wavy boundary.

B&A—13 to 18 inches; dark brown (7.5YR 4/4) fine
sandy loam (Bt); common coarse prominent strong
brown (7.5YR 5/8) and common fine distinct grayish
brown (10YR 5/2) mottles; weak medium and fine
subangular blocky structure; friable; thin patchy clay
films; brown (10YR 5/3) fine sandy loam tongues
(A2) make up about 35 percent of the horizon; few
roots; strongly acid; clear wavy boundary.

B2t—18 to 23 inches; dark brown (7.5YR 4/4) fine sandy
loam; common medium prominent strong brown
(7.5YR 5/8) and common medium distinct grayish
brown (10YR 5/2) mottles; weak medium subangu-
lar blocky structure; friable; few roots; thin patchy
clay films on faces of most peds; about 5 percent of
the horizon occurs as tongues of brown (10YR 5/3)
A2 material coating vertical faces of peds; strongly
acid; clear wavy boundary.

B3t—23 to 32 inches; dark brown (7.5YR 4/4) fine sandy
loam; common fine prominent strong brown (7.5YR
5/8) and common fine distinct grayish brown (10YR
5/2) mottles; weak coarse subangular blocky struc-
ture; very friable; few roots; thin patchy clay films on
faces of peds; thin continuous clay films in root
channels; medium acid; clear wavy boundary.

C—32 to 60 inches; strong brown (7.5YR 5/6) stratified
silt, loamy fine sand, and fine sand; many medium
prominent pinkish gray (7.5YR 6/2) mottles; mas-
sive; friable; slightly acid.

The solum ranges from 24 to 40 inches in thickness.
Below the part that is influenced by agricultural lime, it
ranges from very strongly acid to slightly acid. The con-
trol section has few to many low and high chroma mot-
tles.

The Ap horizon is 6 to 10 inches thick. It has color
value of 3 or 4 and chroma of 2 or 3. Some pedons
have an A1 horizon, which is 1 inch to 5 inches thick.
Some have an A&B horizon. The A2 horizon and the A2
part of the A&B and B&A horizons have color value of 4
to 6 and chroma of 2 or 3. They are dominantly silt loam,
very fine sandy loam, or fine sandy loam but in some
pedons are sandy loam or loamy fine sand.

The B2t and B3t horizons and the Bt part of the A&B
and B&A horizons have hue of 10YR or 7.5YR, value of
4 to 6, and chroma of 4 or 5. They are dominantly sandy
loam or fine sandy loam, but in some pedons they have
thin strata of silt loam, very fine sandy loam, or loamy
fine sand.
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The C horizon has hue of 10YR or 7.5YR and value
and chroma of 4 to 6. It ranges from medium acid to
neutral. It has thin strata of loam, sandy loam, loamy
sand, or sand in some pedons.

Poskin series

The Poskin series consists of deep, somewhat poorly
drained soils that are moderately permeable in the upper
part and very rapidly permeable in the underlying materi-
al. These soils are on outwash plains and stream ter-
races. They formed in silty material and in the underlying
glacial outwash. Slope ranges from 0 to 3 percent.

Poskin soils are similar to Dakota Variant soils and are
commonly adjacent to Antigo, Brill, and Rosholt soils on
the landscape. Dakota Variant soils have a mollic epipe-
don. The well drained Antigo and Rosholt soils and the
moderately well drained Brill soils are slightly higher on
the landscape than Poskin soils.

Typical pedon of Poskin silt loam, 0 to 3 percent
slopes, 180 feet west and 2,568 feet north of the south-
east corner of sec. 33, T. 34 N,, R. 16 W.

Ap—O0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam, light brownish gray (10YR 6/2) dry; moder-
ate fine granular structure; friable; many roots; slight-
Jy acid; abrupt smooth boundary.

A2—8 to 12 inches; pale brown (10YR 6/3) silt; common
fine prominent strong brown (7.5YR 5/6) mottles;
moderate thin platy structure; very friable; few roots;

~ medium acid; clear wavy boundary.

B&A—12 to 22 inches; yellowish brown (10YR 5/4) silt
loam (Bt); many fine distinct strong brown (7.5YR
5/6) and grayish brown (10YR 5/2) motties; moder-
ate medium and fine subangular blocky structure;
friable; thin patchy clay films on faces of some peds;
about 35 percent of the horizon occurs as tongues
of pale brown (10YR 6/3) silt (A2); moderate thin
platy structure; very friable; few fine dark reddish
brown (5YR 2/2) manganese stains; few roots; very
strongly acid; clear wavy boundary.

B21t—22 to 31 inches; yellowish brown (10YR 5/4) silt
loam; many fine distinct strong brown (7.5YR 5/6)
and grayish brown (2.5Y 5/2) mottles; moderate
medium subangular blocky structure; friable; pale
brown (10YR 6/3) coatings on some primary vertical
cleavage planes; thin patchy clay films on faces of
most peds; few fine dark reddish brown (5YR 2/2)
manganese stains; few roots; very strongly acid;
clear wavy boundary.

B22t—31 to 37 inches; yellowish brown (10YR 5/4) silt
loam; few fine distinct grayish brown (2.5Y 5/2) and
common coarse distinct strong brown (7.5YR 5/6)
mottles; moderate coarse subangular blocky struc-
ture; friable; few fine dark reddish brown (5YR 2/2)
manganese stains; thin patchy clay films on faces of
most peds; pale brown (10YR 6/3) coatings on
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some primary vertical cleavage planes; few roots;
strongly acid; abrupt wavy boundary.

IB3—37 to 39 inches; strong brown (7.5YR 5/6) sandy
loam; many fine faint brownish yellow (10YR 6/6),
many fine distinct reddish yellow (5YR 6/8), and
many fine prominent grayish brown (10YR 5/2) mot-
tles; weak medium subangular blocky structure; very
friable; estimated 2 to 5 percent gravel, medium
acid; clear wavy boundary.

IIC—39 to 60 inches; brown (7.5YR 5/4) sand and
gravel; common medium distinct strong brown
(7.5YR 5/6) mottles; single grained; loose; estimated
15 percent gravel; slightly acid.

The solum ranges from 24 to 40 inches in thickness
and the depth to glacial outwash from 20 to 38 inches.
The content of coarse fragments ranges, by volume,
from 2 to 20 percent in the 1IB3 horizon and from 10 to
40 percent in the IIC horizon., The part of the solum that
is not influenced by agricultural lime ranges from very
strongly acid to slightly acid.

The Ap horizon is 6 to 10 inches thick. It has color
value of 3 or 4 and chroma of 2 or 3. Some pedons
have an A1 horizon. The A2 horizon and the A2 part of
the B&A horizon have color value of 4 to 6 and chroma
of 2 or 3. They are silt loam or silt. The Bt horizon and
the Bt part of the B&A horizon have hue of 10YR or
7.5YR, value of 4 or 5, and chroma of 3 or 4. They are
silt loam or silty clay loam. The 1IB3 horizon has hue of
10YR or 7.5YR, value of 4 or 5, and chroma of 4 to 6. It
is loam, sandy loam, or gravelly sandy loam. The IIC
horizon is stratified sand and gravel or gravelly sand. It is
medium acid or slightly acid.

Rifle series

The Rifle series consists of deep, very poorly drained,
moderately rapidly permeable, organic soils in bogs in
depressional areas on outwash plains, glacial lake
basins, and glacial moraines. These soils formed in or-
ganic material derived from herbaceous plants. Slope
ranges from 0 to 2 percent.

Rifle soils are similar to Seelyeville soils and are com-
monly adjacent to Cathro, Markey, and Seelyeville soils
on the landscape. Cathro and Markey soils have a [IC
horizon at a depth of 16 to 51 inches. Seelyeville soils
contain more sapric material in the control section than
Rifle soils. _

Typical pedon of Rifle muck, 2,040 feet.north and 30
feet west of the southeast corner of sec. 24, T. 36 N,, R.
18 W.

Oa1—0 to 3 inches; dark reddish brown (5YR 2/2)
broken face, black (N 2/0) rubbed, sapric material;
about 10 percent fiber, 2 percent rubbed; weak fine
subangular blocky structure; nonsticky; primarily her-
baceous fibers; neutral; clear wavy boundary.
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0Oa2—3 to 9 inches; dark reddish brown (5YR 2/2)
broken face, black (N 2/0) rubbed, sapric material;
about 15 percent fiber, 4 percent rubbed; weak
medium and fine subangular blocky structure; slight-
ly sticky; primarily herbaceous fibers; slightly acid;
clear wavy boundary.

Oe1—9 to 17 inches; dark brown (10YR 3/3) broken
face, very dark grayish brown (10YR 3/2) rubbed,
hemic material; about 65 percent fiber, 15 percent
rubbed; moderate coarse subangular blocky struc-
ture; nonsticky; primarily herbaceous fibers; medium
acid; clear wavy boundary.

0Oe2—17 to 45 inches; dark brown (7.5YR 3/2) broken
face and rubbed hemic material; about 75 percent
fiber, 35 percent rubbed; weak thick platy structure;
nonsticky; sodium pyrophosphate very pale brown
(10YR 7/3); medium acid; clear wavy boundary.

0Oa3—45 to 60 inches; black (5Y 2/2) broken face and
rubbed sapric material; about 15 percent fiber, 6
percent rubbed; massive; slightly sticky; sodium pyr-
ophosphate very pale brown (10YR 7/4); slightly
acid.

The organic material is 51 or more inches thick. The
fibers are derived mostly from herbaceous plants, but
some layers contain moss fibers. Some pedons contain
woody fragments, but this material is less than 15 per-
cent of the volume. '

The surface tier is dominantly sapric material. It has
hue of 10YR, 7.5YR, or 5YR; value of 2 to 4; and
chroma of 1 to 4. The control section is dominantly
hemic material, but some pedons have layers of sapric
or fibric material totaling less than 10 inches thick. The
subsurface and bottom tiers have hue of 10YR, 7.5YR,
or 5YR and value and chroma of 2 to 4. Reaction ranges
from medium acid to neutral.

Rosholt series

The Rosholt series consists of deep, well drained soils
that are moderately permeable in the upper part and
very rapidly permeable in the underlying material. These
soils are on glacial outwash plains and stream terraces.
They formed in loamy sediments and in the underlying
. sand and gravel glacial outwash (fig. 13). Slope ranges
from O to 30 percent.

Rosholt soils are similar to Dakota soils and are com-
monly adjacent to Chetek, Cromwell, and Cromwell Vari-
ant soils on the landscape. Dakota soils contain more
clay in the control section than Rosholt soils and have a
mollic epipedon. The somewhat excessively drained
Chetek and Cromwell soils have a thinner solum than
Rosholt soils. The somewhat poorly drained Cromwell
Variant soils are slightly lower on the landscape than
Rosholt soils.
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Typical pedon of Rosholt loam, 0 to 2 percent slopes,
250 feet north and 1,480 feet east of the southwest
corner of sec. 29, T. 34 N., R. 15 W.

Ap—O0 to 7 inches; dark grayish brown (10YR 4/2) loam;
moderate fine subangular blocky structure parting to
moderate medium granular; friable; estimated 3 per-
cent gravel; many roots; slightly acid; abrupt smooth
boundary.

A2—7 to 14 inches; brown (10YR 5/3) loam; moderate
medium platy structure; friable; estimated 3 percent
gravel; many roots; slightly acid; clear wavy bound-
ary.

A&B—14 to 19 inches; brown (10YR:5/3) loam (A2);
weak thick platy structure; friable; about 55 percent
of the horizon occurs as tongues, 10 to 30 millime-
ters thick, extending into or completely surrounding
isolated remnants of dark brown (7.5YR 4/4) loam
(Bt); moderate medium subangular blocky structure;
firm; thin patchy clay films on faces of some peds;
estimated 5 percent gravel; many roots; medium
acid; gradual wavy boundary.

B&A—19 to 26 inches; dark brown (7.5YR 4/4) loam
(Bt), which makes up about 70 percent of the hori-
zon; moderate medium subangular blocky structure;
firm; thin patchy clay films on faces of most peds
(Bt); tongues of brown (10YR 5/3) sandy loam (A2)
extend to bottom of horizon; weak thick platy struc-
ture; friable; estimated 5 percent gravel, many roots;
medium acid; clear wavy boundary.

B2t—26 to 32 inches; dark brown (7.5YR 4/4) sandy
loam; moderate medium subangular blocky struc-
ture; friable; thin patchy clay films on most vertical
faces of peds; many roots; medium acid; clear wavy
boundary.

[IB3—32 to 37 inches; dark brown (7.5YR 4/4) loamy
coarse sand; weak medium subangular blocky struc-
ture; very friable; estimated 12 percent gravel; many
roots; medium acid; clear wavy boundary.

IIC1—37 to 48 inches; dark brown (7.5YR 4/4) stratified
coarse sand and fine gravel; single grained; loose;
few roots; medium acid; abrupt smooth boundary.

1IC2—48 to 60 inches; brown and strong brown (7.5YR
5/4 and 5/6) stratified coarse sand and fine gravel;
single grained; loose; slightly acid.

The solum ranges from 24 to 40 inches in thickness
and the depth to glacial outwash from 20 to 36 inches.
The content of coarse fragments ranges from 0 to 15
percent in the upper part of the solum, from 10 to 40
percent in the |IB3t horizon, and from 15 to 50 percent in
the IIC horizon. The content of cobbles ranges from 5 to
15 percent in the |IC horizon. The part of the solum that
is not influenced by agricultural lime ranges from strongly
acid to slightly acid.

The Ap horizon is 6 to 10 inches thick. It has color
value of 3 or 4 and chroma of 2 or 3. Some pedons
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have an A1 horizon, which is 1 inch to 4 inches thick.
The A2 horizon and the A2 part of the A&B and B&A
horizons have hue of 10YR or 7.5YR, value of 4 to 6,
and chroma of 2 or 3. They are typically loam or sandy
loam but in some pedons are loamy sand.

The B2t horizon and the Bt part of the A&B and B&A
horizons have hue of 7.5YR or 5YR and value and
chroma of 3 to 5. They are sandy loam or loam. The 1IB3
horizon has hue of 7.5YR or 5YR, value of 3 to 5, and
chroma of 3 to 6. It is loamy coarse sand, loamy sand,
sandy loam, gravelly loamy sand, or gravelly sandy loam.

The lIC horizon is stratified coarse sand and fine
gravel or gravelly coarse sand. It ranges from strongly
acid to slightly acid.

Rosholt Variant

The Rosholt Variant consists of moderately deep, well
drained, moderately permeable soils on bedrock-con-
trolled uplands. These soils formed in silty sediments
and in residuum weathered from dolomitic limestone
bedrock. Slope ranges from 2 to 6 percent.

Rosholt Variant soils are commonly adjacent to Antigo,
Dakota, and other Rosholt soils on the landscape. None
of these adjacent soils has bedrock within a depth of 40
inches.

Typical pedon of Rosholt Variant silt loam, 2 to 6
percent slopes, 45 feet south and 450 feet east of the
northwest corner of sec. 11, T. 32 N,, R. 18 W.

Ap—o0 to 10 inches; very dark grayish brown (10YR 3/2)
silt loam, light brownish gray (10YR 6/2) dry; weak
fine subangular blocky structure; friable; few roots;
mildly alkaline; abrupt smooth boundary.

A2—10 to 11 inches; light brownish gray (10YR 6/2) silt;
moderate thin platy structure; friable; few roots;
mildly alkaline; abrupt smooth boundary.

B&A—11 to 19 inches; dark yellowish brown (10YR 4/4)
silt loam (Bt); moderate fine subangular blocky struc-
ture; friable; thin patchy clay films (Bt); tongues of
light brownish gray (10YR 6/2) silt (A2) make up
about 35 percent of the horizon; moderate thin platy
structure; few roots; mildly alkaline; abrupt wavy
boundary.

IB21t—19 to 22 inches; dark brown (7.5YR 4/4) loam;
moderate medium and fine subangular blocky struc-
ture; firm; few roots; moderately thick dark reddish
brown (5YR 2/2) patchy clay films; moderately alka-
line; abrupt wavy boundary.

[IB22t—22 to 23 inches; dark brown (7.5YR 4/4) clay
loam; moderate medium subangular blocky struc-
ture; firm; few roots; moderately thick dark reddish
brown (5YR 2/2) patchy clay films; moderately alka-
line; abrupt smooth boundary.

R—23 inches; light yellowish brown (2.5Y 6/4) dolomitic
limestone bedrock.
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The solum is dominantly 20 to 30 inches thick but
ranges from 20 to 40 inches. It ranges from slightly acid
to moderately alkaline. Typically, it contains no coarse
fragments. In some pedons, however, the content of
these fragments is, by volume, as much as 10 percent in
the lower part of the solum.

The Ap horizon is 5 to 10 inches thick. It has color
value of 2 to 4 and chroma of 2 or 3. Some pedons have
an A1 horizon, which is 1 inch to 4 inches thick. Some
have an A&B horizon. The A2 horizon and the A2 part of
the B&A and A&B horizons have color value of 4 to 6
and chroma of 2 or 3. They are silt loam or silt. In some
pedons plowing has mixed the A2 horizon with the Ap
horizon. _

Some pedons have a B2t horizon. The Bt part of the
B&A and A&B horizons and the B2t horizon have hue of
10YR or 7.5YR and value and chroma of 4 or 5. They
are typically silt loam but are loam in some pedons. The
[IB2t horizon has hue of 7.5YR or 5YR and value and
chroma of 3 to 5. It is loam, clay loam, or silty clay loam.

Santiago series

The Santiago series consists of deep, well drained,
moderately permeable or moderately slowly permeable
soils on glacial uplands. These soils formed in silty sedi-
ments and in the underlying sandy loam glacial till (fig.
14). Slope ranges from 1 to 20 percent.

Santiago soils are similar to Amery and Cushing soils
and are commonly adjacent to Amery, Auburndale,
Freeon, and Magnor soils on the landscape. Amery soils
contain less clay in the control section than Santiago
soils. Cushing soils are less acid than Santiago soils and
are underlain by loam glacial till. The poorly drained
Auburndale, moderately well drained Freeon, and some-
what poorly drained Magnor soils are lower on the land-
scape than Santiago soils and are less sloping.

Typical pedon of Santiago silt loam, 1 to 6 percent
slopes, 210 feet east and 1,210 feet south of the north-
west corner of sec. 15, T. 32 N, R. 16 W.

0O1—1 inch to 0; dark brown (7.5YR 3/2) partly decom-
posed litter.

A1—0 to 3 inches; very dark brown (10YR 2/2) silt loam;
weak fine subangular blocky structure; friable; many
roots; slightly acid; abrupt wavy boundary.

A2—3 to 12 inches; brown (10YR 5/3) silt loam; weak
thin platy structure parting to weak very fine suban-
gular -blocky; very friable; common roots; medium
acid; clear wavy boundary.

B&A—12 to 18 inches; yellowish brown (10YR 5/4) silt
loam (Bt); moderate fine subangular blocky struc-
ture; friable; thin patchy clay films on faces of some
peds; tongues of brown (10YR 5/3) silt loam (A2)
make up about 30 percent of the horizon; weak very
fine subangular blocky structure; very friable;
common roots; strongly acid; clear wavy boundary.
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B21t—18 to 24 inches; yellowish brown (10YR 5/4) silt
loam; moderate fine subangular blocky structure; fri-
able; thin patchy clay films on faces of some peds;
coatings of brown (10YR 5/3) A2 material on some
vertical faces of peds; estimated 1 percent gravel;
common roots; strongly acid; clear wavy boundary.

[IB22t—24 to 28 inches; brown (7.5YR 5/4) loam; mod-
erate medium subangular blocky structure; firm;
moderately thick dark brown (7.5YR 4/4) clay films
on faces of peds; estimated 9 percent gravel;
strongly acid; clear wavy boundary.

1IB3t—28 to 38 inches; brown (7.5YR 5/4) sandy loam;
moderate medium subangular blocky structure; firm;
thin patchy dark brown (7.5YR 4/4) clay films on
faces of some peds; few black (N 2/0) manganese
stains; estimated 10 percent gravel; strongly acid;
clear wavy boundary.

[IC—38 to 60 inches; reddish brown (5YR 4/4) sandy
loam; massive; firm; estimated 10 percent gravel;
slightly acid.

"The solum ranges from 24 to 40 inches in thickness
and the depth to glacial tilt from 15 to 30 inches. The 1IB
and 1IC horizons range, by volume, from 8 to 20 percent
coarse fragments. They have a bulk density of more
than 1.7 grams per cubic centimeter. The part of the
solum that is not influenced by agricultural lime ranges
from very strongly acid to slightly acid.

The A1 horizon is 1 inch to 4 inches thick. It has color
value of 2 or 3 and chroma of 1 or 2. Some pedons
have an Ap horizon, which is 6 to 10 inches thick. Some
have an A&B horizon. The A2 horizon and the A2 part of
the B&A and A&B horizons have color value of 4 to 6
and chroma of 2 or 3. They are silt loam or silt.

The B2t horizon and the Bt part of the B&A and A&B
horizons have hue of 7.5YR or 10YR and value and
chroma of 4 or 5. The IIB2t horizon has hue of 5YR or
7.5YR and value and chroma of 3 to 5. It is typically
loam or sandy loam but in some pedons is fine sandy
loam. Some pedons do not have a |IB3 horizon.

The IIC horizon has hue of 2.5YR or 5YR and value
and chroma of 3 to 5. It is typically sandy loam but is
loamy sand or loam in some pedons. It is medium acid
or slightly acid.

Seelyeville series

The Seelyeville series consists of deep, very poorly
drained, moderately rapidly permeable, organic soils in
depressional areas on outwash plains, glacial lake
basins, and glacial moraines. These soils formed in or-
ganic material derived from herbaceous plants. Slope
ranges from O to 2 percent.

Seelyeville soils are similar to Rifle soils and are com-
monly adjacent to Cathro, Markey, and Rifle soils on the
landscape. Cathro and Markey soils have a IIC horizon
at a depth of 16 to 51 inches. Rifle soils have a higher
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content of hemic material in the control section than
Seelyeville soils. ‘

Typical pedon of Seelyeville muck, 1,340 feet north
and 380 feet west of the southeast corner of sec. 9, T.
36 N., R. 18 W.

0i1—0 to 1 inch; pale brown (10YR 6/3) broken face
and rubbed fibric material; about 95 percent sphag-
num moss rubbed; massive; nonsticky; slightly acid;
abrupt wavy boundary.

Oal—1 inch to 6 inches; very dark brown (10YR 2/2)
broken face and rubbed sapric material; about 15
percent fiber, 5 percent rubbed; weak medium su-
bangular blocky structure; slightly sticky; primarily
herbaceous fibers; medium acid; clear wavy bound-
ary.

Oe1—6 to 14 inches; dark brown (7.5YR 4/2) broken
face, dark brown (7.5YR 3/2) rubbed, hemic materi-
al; about 30 percent fiber, 18 percent rubbed; weak
coarse subangular blocky structure; nonsticky; pri-
marily herbaceous fibers; sodium pyrophosphate
light yellowish brown (10YR 6/4); medium acid;
abrupt wavy boundary.

0Oa2—14 to 58 inches; dark brown (7.5YR 3/2) broken
face and rubbed sapric material; about 19 percent
fiber, 10 percent rubbed; massive; nonsticky; primar-
ily herbaceous fibers; sodium pyrophosphate yellow-
ish brown (10YR 5/4); medium acid; clear wavy
boundary.

0Oa3—58 to 60 inches; strong brown (7.5YR 5/6) broken
face, dark brown (7.5YR 3/2) rubbed, sapric materi-
al; about 60 percent fiber, 12 percent rubbed; weak
thin platy structure; nonsticky; primarily herbaceous
(moss) fibers; medium acid.

The organic material is 51 or more inches thick. The
fibers are derived mostly from herbaceous plants, but
some layers contain moss fibers. The soils typically con-
tain no woody fragments, but in some pedons a small
amount is in the surface tier.

Some pedons have a fibric layer of moss fibers at the
surface, but this layer is less than 6 inches thick. The
control section is medium acid to neutral. It ranges from
10 to 25 percent mineral material. It is primarily sapric
material, but in some pedons the subsurface and bottom
tiers have layers of hemic material totaling less than 10
inches thick. The sapric material has hue of 10YR or
7.5YR, value of 2 or 3, and chroma of 1 or 2, broken
face and rubbed.

Warman Variant

The Warman Variant consists of deep, poorly drained
and very poorly drained soils that are moderately rapidly
permeable in the upper part and very rapidly permeable
in the underlying material. These soils are on glacial
outwash plains and stream terraces. They formed in
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loamy sediments and in the underlying sand and gravel
glacial outwash. Slope ranges from 0 to 2 percent.

Warman Variant soils are commonly adjacent to Bril,
Cromwell Variant, and Poskin soils. The moderately well
drained Brill and somewhat poorly drained Poskin soils
contain more silt in the control section than Warman
Variant soils and are slightly higher on the landscape.
The somewhat poorly drained Cromwell Variant soils
also are slightly higher on the landscape.

Typical pedon of Warman Variant sandy loam, 200
feet west and 2,020 feet north of the southeast corner of
sec. 10, T. 36 N.,, R. 18 W.

O1—1 inch to 0; dark brown (10YR 3/3) and dark yel-
lowish brown (10YR 4/4) partly decomposed litter;
medium acid; abrupt smooth boundary.

A1—0 to 6 inches; very dark gray (10YR 3/1) sandy
loam; weak medium and fine subangular blocky
structure; friable; common roots; medium acid; clear
wavy boundary.

A3—6 to 9 inches; very dark gray (10YR 3/1) sandy
loam; common fine prominent strong brown (7.5YR
5/6) and few medium distinct gray (10YR 5/1) mot-
tles; weak medium subangular blocky structure; fri-
able; estimated 5 percent gravel; common roots;
strongly acid; clear wavy boundary.

Bg—9 to 19 inches; gray (10YR 6/1) sandy loam;
common fine prominent strong brown (7.5YR 5/6)
mottles; weak coarse subangular blocky structure;
friable; estimated 5 percent gravel; few roots;
medium acid; clear wavy boundary.

11IB3—19 to 28 inches; strong brown (7.5YR 5/6) gravelly
loamy sand; few coarse distinct reddish yellow
(7.5YR 7/6) and few coarse prominent pinkish gray
(7.5YR 6/2) mottles; weak coarse subangular blocky
structure; very friable; estimated 16 percent gravel;
slightly acid; clear wavy boundary.

[IC—28 to 60 inches; brown (7.5YR 5/4) stratified coarse
sand and gravel; single grained; loose; slightly acid.

The solum ranges from 24 to 40 inches in thickness
and the depth to glacial outwash from 15 to 30 inches.
The content of coarse fragments ranges from 0 to 10
percent in the upper part of the solum and from 10 to 50
percent in the IIB and IIC horizons. In most pedons the
solum has faint to prominent mottles. Below the part that
is influenced by agricultural lime, it ranges from strongly
acid to slightly acid.

The A1 horizon is 5 to 9 inches thick. It has color
value of 2 or 3 and chroma of 1 or 2. Some pedons
have an Ap horizon. The Bg horizon has hue of 10YR or
2.5Y, value of 5 to 7, and chroma of 1. It is dominantly
sandy loam or fine sandy loam, but some pedons have
subhorizons of loam or sandy clay loam. The [IB3 hori-
zon has hue of 10YR, 7.5YR, or 5YR and value and
chroma of 4 to 6. It is loamy sand, sandy loam, gravelly
loamy sand, or gravelly sandy loam. The |IC horizon is
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stratified sand or coarse sand and gravel or gravelly or
very gravelly coarse sand. It is medium acid or slightly
acid.

Classification of the soils

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Readers interested in further details about the
system should refer to “Soil taxonomy" (8).

The system of classification has six categories. Begin-
ning with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series. In
this system the classification is based on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. .- The properties selected
for the higher categories are the result of soil genesis or
of factors that affect soil genesis. In table 18, the soils of
the survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of
dominant soil-forming processes that have taken place.
Each order is identified by a word ending in so/. An
example is Alfisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Boralf (Bor, meaning cool, plus af,
from Alfisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons;
soil moisture and temperature regimes; and base status.
Each great group is identified by the name of a suborder
and a prefix that suggests something about the proper-
ties of the soil. An example is Glossoboralfs (Gloss,
meaning tongued, plus boralf, the suborder of Alfisols
that have an albic horizon tonguing into an argillic hori-
zon). ‘

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other
orders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that is
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thought to typify the great group. An example is Typic
Glossoboralfs.

FAMILY. Families are established within a subgroup on
the basis of similar physical and chemical properties that
affect management. Among the properties considered in
horizons of major biological activity below plow depth are
particle-size distribution, mineral content, temperature
regime, thickness of the soil penetrable by roots, consis-
tence, moisture equivalent, soil slope, and permanent
cracks. A family name consists of the name of a sub-
group and a series of adjectives. The adjectives are the
class names for the soil properties used as family differ-
entiae. An example is fine-loamy, mixed Typic Glosso-
boralfs.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, consis-
tence, and mineral and chemical composition.

Formation of the soils

The paragraphs that follow enumerate the factors of
soil formation and explain the processes of soil forma-
tion. The factors of soil formation are parent material,
climate, vegetation, relief, and time, all of which affect
the genesis of soils. The processes of soil formation,
which differentiate soil horizons, are accumulation of or-
ganic matter in the surface' layer, leaching of carbonates
and exchangeable bases from the solum, movement of
silicate clays and associated sesquioxides from the A
horizon and their accumulation in the B horizon, and
partial destruction or degradation of the upper part of the
illuvial B horizon.

Santiago soils illustrate how the processes and factors
of soil formation interact. These soils formed in silty
sediment, or loess, over loamy glacial till. They are af-
fected by both a cool, humid to subhumid climate and a
mixed deciduous and coniferous forest cover. The parent
material, climate, and vegetation are conditioned by a
nearly level to hilly, complex relief. The extent of the
combined influence of these four factors is determined
by the amount of time that the factors have influenced
soil formation, which in Santiago soils is probably about
11,000 years.

The genesis and morphology of Santiago soils are
expressed generally in prominent horizons within the
solum (3.) In these soils a thin, dark colored A1 horizon
overlies a leached, light colored; platy A2 horizon that
tongues into an underlying blocky B horizon in which
clay and sesquioxide have accumulated.

Organic matter has accumulated in the thin A1 hori-
zon. Much of the organic matter is humus. In forested
areas fresh or partly decomposed leaf litter is at the
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surface. Organic acids produced during the decomposi-
tion of this litter probably contribute to the reduction and
solubility of iron and aluminum. They are subsequently
leached in the profile. The result apparently is a lower
base status and an acid solum. The base saturation in
these soils is less, in many areas much less, than 60
percent in some part of the argillic horizon.

Indirectly, leaching also permits translocation of sili-
cate clay minerals, organic matter, and sesquioxides
from eluvial, or A2, horizons to related illuvial, or Bt,
horizons. Apparently, the mineral species separate and
move mechanically or in the chemically altered form of
clay minerals from the zone of eluviation. The result is a
substantial loss of clay and other material from the A2
horizon. The bleached color of this horizon is primarily
the color of the mineral separates that remain after clay
and organic matter have been removed.

The translocated material carried into the B horizon is
part of an illuvial concentration of silicate clay, iron, alu-
minum, and humus, generally in combination, in the Bt,
or argillic, horizon. This illuvial B horizon, including the
part formed in the loess and that formed in till, has a
higher content of clay and possibly of fine clay than
either the A2 horizon above or the C horizon below. Clay
films occur as thin or moderately thick, patchy layers on
faces of blocky structural peds in the B horizon. In areas
of maximum accumulation, the translocated clay enters
the natural cracks in the soil and extends into crevasses
and openings left by plant roots, worms, and insects,

In Santiago soils, horizons of silicate clay accumulation
formed and later were partly destroyed. In the initial
phase of the degradation or destruction of the B horizon,
clay films are stripped from the primary ped faces in the
upper part, leaving uncoated silt or sand grains. Water
moving along vertical and, to a lesser extent, horizontal
cleavage planes flushes the altered or unaltered clay
from the ped faces, leaving behind skeletal frameworks
of uncoated silt and sand. This destruction results ulti-
mately in an intermingling of A2 and B horizons. The
degradation commonly is manifest in tongues of uncoat-
ed silt and sand 5 to 15 millimeters or more thick. These
tongues extend into or through the B horizon.

All of these processes are active in many of the soils
of the survey area. The kind of parent material and the
relief have, to a great extent, determined the kinds of
soil-forming processes that are dominant and have
caused morphological differences among the soils.
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Glossary

Aggregate, soil. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim. An area difficult to reclaim after the re-
moval of soil for construction and other uses. Reve-
getation and erosion control are extremely difficult.

Available water capacity (available moisture capac-
ity). The capacity of soils to hold water available for
use by most plants. It is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch
of soil. The capacity, in inches, in a 60-inch profile
or to a limiting layer is expressed as—

Inches
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Base saturation. The degree to which material having
base exchange properties is saturated with ex-
changeable bases (sum of Ca, Mg, Na, K), ex-
pressed as a percentage of the exchange capacity.

Bedrock. The solid rock that underlies the soil and other
unconsolidated material or that is exposed at the
surface.

Boulders. Rock fragments larger than 2 feet (60 centi-
meters) in diameter.

Calcareous soil. A soil containing enough calcium car-
bonate (commonly with magnesium carbonate) to
effervesce (fizz) visibly when treated with cold, dilute
hydrochloric acid. A soil having measurable amounts
of calcium carbonate or magnesium carbonate.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coat, clay skin.

Coarse fragments. Mineral or rock particles up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.

Coarse textured (light textured) soil. Sand or loamy
sand.

Cobblestone (or cobble). A rounded or partly rounded
fragment of rock 3 to 10 inches (7.5 to 25 centi-
meters) in diameter.

Colluvium. Soil material, rock fragments, or both moved
by creep, slide, or local wash and deposited at the
bases of steep slopes.

Complex, soil. A map unit of two or more kinds of soil
occurring in such an intricate pattern that they
cannot be shown separately on a soil map at the
selected scale of mapping and publication.

Compressible. Excessive decrease in volume of soft
soil under load.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate pres-
sure between thumb and forefinger, but resistance is
distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.
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Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft—When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

Contour stripcropping (or contour farming). Growing
crops in strips that follow the contour. Strips of
grass or close-growing crops are alternated with
strips of clean-tilled crops or summer fallow.

Control section. The part of the soil on which classifica-
tion is based. The thickness varies among different
kinds of soil, but for many it is 40 or 80 inches (1 or
2 meters).

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave. Unstable walls of cuts made by earth-
moving equipment. The soil sloughs easily.

Deferred grazing. A delay in grazing until range plants
have reached a specified stage of growth. Grazing is
deferred in order to increase the vigor of forage and
to allow desirable plants to produce seed. Contrasts
with continuous grazing and rotation grazing.

Depth to rock. Bedrock at a depth that adversely af-
fects the specified use.

Diversion (or diversion terrace). A ridge of earth, gen-
erally a terrace, built to protect downslope areas by
diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drain-
age, which is commonly the result of artificial drain-
age or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage
outlets. Seven classes of natural soil drainage are
recognized:

Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are com-
monly very coarse textured, rocky, or shallow. Some
are steep. All are free of the mottling related to
wetness.

Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil readi-
ly, but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are com-
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monly medium textured. They are mainly free of
mottling.

Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods. Mod-
erately well drained soils are wet for only a short
time during the growing season, but periodically for
long enough that most mesophytic crops are affect-
ed. They commonly have a slowly pervious layer
within or directly below the solum, or periodically
receive high rainfall, or both.

"Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artifi-
cial drainage is provided. Somewhat poorly drained
soils commonly have a slowly pervious layer, a high
water table, additional water from seepage, nearly
continuous rainfall, or a combination of these.

Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage re-
sults from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rain-
fall, or a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are com-
monly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradi-
ents, as for example in “hillpeats” and “climatic
moors.”

Drainage, surface. Runoff, or surface flow of water,
from an area.

Eluviation. The movement of material in true solution or
colloidal suspension from one place to another
within the soil. Soil horizons that have lost material
through eluviation are eluvial; those that have re-
ceived material are illuvial.

Eolian soil material. Earthy parent material accumulated
through wind action; commonly refers to sandy ma-
terial in dunes or to loess in blankets on the surface.

Erosion. The wearing away of the land surface by run-

ning water, wind, ice, or other geologic agents and
by such processes as gravitational creep.
Erosion (geologic). Erosion caused by geologic proc-
esses acting over long geologic periods and result-
ing in the wearing away of mountains and the build-
ing up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.
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Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the ac-
tivities of man or other animals or of a catastrophe
in nature, for example, fire, that exposes a bare
surface.

Esker (geology). A narrow, winding ridge of stratified
gravelly and sandy drift deposited by a stream flow-
ing in a tunnel beneath a glacier.

Excess fines. Excess silt and clay. The soil does not
provide a source of gravel or sand for construction
purposes.

Favorable. Favorable soil features for the specified use.

Fertility, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Fibric soil material (peat). The least decomposed of all
organic soil material. Peat contains a large amount
of well preserved fiber that is readily identifiable ac-
cording to botanical origin. Peat has the lowest bulk
density and the highest water content at saturation
of all organic soil material.

Fine textured (heavy textured) soll. Sandy clay, silty
clay, and clay.

Flooding. The temporary covering of soil with water
from overflowing streams, runoff from adjacent
slopes, and tides. Frequency, duration, and probable
dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent.
None means that flooding is not probable; rare that
it is unlikely but possible under unusual weather
conditions; occasional that it occurs on an average
of once or less in 2 years;, and frequent that it
occurs on an average of more than once in 2 years.
Duration is expressed as very brief if less than 2
days, brief if 2 to 7 days, and /ong if more than 7
days. Probable dates are expressed in months; No-
vember-May, for example, means that flooding can
occur during the period November through May.
Water standing for short periods after rainfall or
commonly covering swamps and marshes is not
considered flooding.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Foot slope. The inclined surface at the base of a hill.

Forage. Plant material used as feed by domestic ani-
mals. Forage can be grazed or cut for hay. _

Fragipan. A loamy, brittle subsurface horizon low in po-
rosity and content of organic matter and low or
moderate in clay but high in silt or very fine sand. A
fragipan appears cemented and restricts roots.
When dry, it is hard or very hard and has a higher
bulk density than the horizon or horizons above.
When moist, it tends to rupture suddenly under pres-
sure rather than to deform slowly.
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Frost action. Freezing and thawing of soil moisture.
Frost action can damage structures and plant roots.

Genesis, soil. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Glacial drift (geology). Pulverized and other rock materi-
al transported by glacial ice and then deposited.
Also the assorted and unassorted material deposit-
ed by streams flowing from glaciers.

Glacial outwash (geology). Gravel, sand, and silt, com-
monly stratified, deposited by melt water as it flows
from glacial ice.

Glacial till (geology). Unassorted, nonstratified glacial
drift consisting of clay, silt, sand, and boulders trans-
ported and deposited by glacial ice.

Glaciofluvial deposits (geology). Material moved by gla-
ciers and subsequently sorted and deposited by
streams flowing from the melting ice. The deposits
are stratified and occur as kames, eskers, deltas,
and outwash plains.

Glaciolacustrine deposits. Material ranging from fine
clay to sand derived from glaciers and deposited in
glacial lakes by water originating mainly from the
melting of glacial ice. Many are interbedded or lami-
nated.

Gleyed soil. A soil having one or more neutral gray
horizons as a result of waterlogging and lack of
oxygen. The term “gleyed” also designates gray ho-
rizons and horizons having yellow and gray mottles
as a result of intermittent waterlogging.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as pro-
tection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Gravelly soil material. Material from 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5 centi-
meters) in diameter.

Green manure (agronomy). A soil-improving crop grown
to be plowed under in an early stage of maturity ol
soon after maturity.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table,
which is the upper limit of saturation.

Gully. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction between a gully and a
rill is one of depth. A gully generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

Habitat. The natural abode of a plant or animal; refers tc
the kind of environment in which a plant or animal



POLK COUNTY, WISCONSIN

normally lives, as opposed to the range or geo-
graphical distribution.

Hemic soil material (mucky peat). Organic soil material
intermediate in degree of decomposition between
the less decomposed fibric and the more decom-
posed sapric material.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. The major horizons of
mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying
plant residue, at the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming
at or near the surface, in which an accumulation of
humified organic matter is mixed with the mineral
material. Also, a plowed surface horizon most of
which was originally part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual
concentration of sand and silt high in content of
resistant minerals as a result of the loss of silicate
clay, iron, aluminum, or a combination of these.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of change from the
overlying A to the underlying C horizon. The B hori-
zon also has distinctive characteristics caused (1) by
accumulation of clay, sesquioxides, humus, or a
combination of these; (2) by prismatic or blocky
structure; (3) by redder or browner colors than those
in the A horizon; or (4) by a combination of these.
The combined A and B horizons are generally called
the solum, or true soil. If a soil lacks a B horizon,
the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-form-
ing processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that from which
the solum is presumed to have formed. If the materi-
al is known to differ from that in the solum, the
Roman numeral Il precedes the letter C.

R layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Humus. The well decomposed, more or less stable part
of the organic matter in mineral soils.

Hydrologic soil groups. Refers to soils grouped accord-
ing to their runoff-producing characteristics. The
chiet consideration is the inherent capacity of soil
bare of vegetation to permit infiltration. The slope
and the kind of plant cover are not considered, but
are separate factors in predicting runoff. Soils are
assigned to four groups. In group A are soils having
a high infiltration rate when thoroughly wet and
having a low runoff potential. They are mainly deep,
well drained, and sandy or gravelly. In group D, at
the other extreme, are soils having a very slow infil-
tration rate and thus a high runoff potential. They
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have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is un-
drained.

Infiltration. The downward entry of water into the imme-
diate surface of soil or other material, as contrasted
with percolation, which is movement of water
through soil layers or material.

Irrigation. Application of water to soils to assist in pro-
duction of crops. Methods of irrigation are—
Border.—Water is applied at the upper end of a strip
in which the lateral flow of water is controlled by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Controlled flooding.—Water is released at intervals
from closely spaced field ditches and distributed uni-
formly over the field.

Corrugation.—Water is applied to small, closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.

Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in open ditches or
tile lines until the water table is raised enough to wet
the soil.

Wild flooding.—Water, released at high points, is
allowed to flow onto an area without controlled dis-
tribution. _

Kame (geology). An irregular, short ridge or hill of strati-
fied glacial drift.

Lacustrine deposit (geology). Material deposited in lake
water and exposed when the water level is lowered
or the elevation of the land is raised.

Leaching. The removal of soluble material from soil or
other material by percolating water.

Light textured soil. Sand and loamy sand.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Loess. Fine grained material, dominantly of silt-sized
particles, deposited by wind.

Low strength. Inadequate strength for supporting loads.

Medium textured soil. Very fine sandy loam, loam, silt
loam, or silt.

Mineral soil. Soil that is mainly mineral material and low
in organic material. Its bulk density is greater than
that of organic soil.
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Minimum tillage. Only the tillage essential to crop pro-
duction and prevention of soil damage.

Miscellaneous areas. Areas that have little or no natural
soil, are too nearly inaccessible for orderly examina-
tion, or cannot otherwise be feasibly classified.

Moderately coarse textured (moderately light tex-
tured) soil. Sandy loam and fine sandy loam.

Moderately fine textured (moderately heavy tex-
tured) soil. Clay loam, sandy clay loam, and silty
clay loam.

Moraine (geology). An accumulation of earth, stones,
and other debris deposited by a glacier. Types are
terminal, lateral, medial, and ground.

Morphology, soil. The physical makeup of the soil, in-
cluding the texture, structure, porosity, consistence,
color, and other physical, mineral, and biological
properties of the various horizons, and the thickness
and arrangement of those horizons in the soil pro-
file.

Mottling, soll. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse, and con-
trast—fraint, distinct, and prominent. The size mea-
surements are of the diameter along the greatest
dimension. Fine indicates less than 5 millimeters
(about 0.2 inch); medium, from 5§ to 15 millimeters
(about 0.2 to 0.6 inch); and coarse more than 15
millimeters (about 0.6 inch).

Muck. Dark colored, finely divided, well decomposed or-
ganic soil material mixed with mineral soil material.
The content of organic matter is more than 20 per-
cent.

Nutrient, plant. Any element taken in by a plant, essen-
tial to its growth, and used by it in the production of
food and tissue. Plant nutrients are nitrogen, phos-
phorus, potassium, calcium, magnesium, sulfur, iron,
manganese, copper, boron, zinc, and perhaps other
elements obtained from the soil; and carbon, hydro-
gen, and oxygen obtained largely from the "air and
water.

Outwash, glacial. Stratified sand and gravel produced
by glaciers and carried, sorted, and deposited by
water that originated mainly from the melting of gla-
cial ice. Glacial outwash is commonly in valleys on
landforms known as valley trains, outwash terraces,
eskers, kame terraces, kames, outwash fans, or
deltas.

Outwash plain. A landform of mainly sandy or coarse
textured material of glaciofluvial origin. An outwash
plain is commonly smooth; where pitted, it is gener-
ally low in relief.

Parent material. The great variety of unconsolidated
organic and mineral material in which soil forms.
Consolidated bedrock is not yet parent material by
this concept.
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Ped. An individual natural soil aggregate, such as a gran-
ule, a prism, or a block.

Pedon. The smallest volume that can be called “a. soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
sail.

Percs slowly. The slow movement of water through the
soil adversely affecting the specified use.

Permeability. The quality that enables the soil to trans-
mit water or air, measured as the number of inches
per hour that water moves through the soil. Terms
describing permeability are very slow (less than 0.06
inch), slow (0.06 to 0.20 inch), moderately slow (0.2
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate-
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches),
and very rapid (more than 20 inches).

Phase, soil. A subdivision of a soil series or other unit in
the soil classification system based on differences in
the soil that affect its management. A soil series, for
example, may be divided into phases on the basis of
differences in slope, stoniness, thickness, or some
other characteristic that affects management. These
differences are too small to justify separate series.

pH value. (See Reaction, soil). A numerical designation
of acidity and alkalinity in soil.

Piping. Moving water forms subsurface tunnels or pipe-
like cavities in the soil.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Poorly graded. Refers to soil material consisting mainly
of particles of nearly the same size. Because there
is little difference in size of the particles, density can
be increased only slightly by compaction.

Productivity (soil). The capability of a soil for producing
a specified plant or sequence of plants under a
specified system of management. Productivity is
measured in terms of output, or harvest, in relation
to input.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction be-
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cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid...........cccvvennnnncvccninininnennn, Below 4.5
Very strongly acid........coeeeeeccenrercrnencreenencenne 451050
Strongly acid........covueerreerierninnneenereneneienes 511055
Medium acid.......cccooemvnninnninnne 56106.0
Slightly aCid.....c.cceuvrvivereiinecnieneneenereseenrennnne 6.11065
NEURTAL.....ooieieec e 6.6t07.3
Mildly alkaling......coeuveimereevnnenccrrnnercnaaenes 741078
Moderately alkaling...........c.ccococververreneinnene 791084
Strongly alkaling........cccooovcveeuicmcriericrreiren 8.5109.0

Very strongly alkaline...........ccocccvveenennen. 9.1 and higher

Residuum (residual soil material). Unconsolidated,
weathered, or partly weathered mineral material that
accumulates over disintegrating rock.

Rill. A steep sided channel resulting from accelerated
erosion. A rill is generally a few inches deep and not
wide enough to be an obstacle to farm machinery.

Runoff. The precipitation discharged in stream channels
from a drainage area. The water that flows off the
land surface without sinking in is called surface
runoff; that which enters the ground before reaching
surface streams is called ground-water runoff or
seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral frag-
ments from 0.05 millimeter to 2.0 millimeters in di-
ameter. Most sand grains consist of quartz. As a soil
textural class, a soil that is 85 percent or more sand
and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly
sand-size particles.

Sapric soil material (muck). The most highly decom-
posed of all organic soil material. Muck has the least
amount of plant fiber, the highest bulk density, and
the lowest water content at saturation of all organic
soil material.

Seepage. The rapid movement of water through the soil.
Seepage adversely affects the specified use.

Series, soil. A group of soils, formed from a particular
type of parent material, having horizons that, except
for the texture of the A or surface horizon, are simi-
lar in all profile characteristics and in arrangement in
the soil profile. Among these characteristics are
color, texture, structure, reaction, consistence, and
mineralogical and chemical composition.

Sheet erosion. The removal of a fairly uniform layer of
soil material from the land surface by the action of
rainfall and runoff water.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.
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Site index. A designation of the quality of a forest site
based on the height of the dominant stand at an
arbitrarily chosen age. For example, if the average
height attained by dominant and codominant trees in
a fully stocked stand at the age of 50 years is 75
feet, the site index is 75 feet.

Slope. The inclination of the land surface from the hori-
zontal. Percentage of slope is the vertical distance
divided by horizontal distance, then multiplied by
100. Thus, a slope of 20 percent is a drop of 20 feet
in 100 feet of horizontal distance. The slope classes
in this survey area are nearly level, 0 to 2 percent,
gently sloping or undulating, 2 to 6 percent, sloping
or rofling, 6 to 12 percent, moderately steep or hilly,
12 to 20 percent, steep or very hilly, 20 to 30 per-
cent, and very steep, more than 30 percent. These
slope classes are represented by the letters A, B, C,
D, E, and F, respectively.

Slow refill. The slow filling of ponds, resulting from re-
stricted permeability in the soil.

Small stones. Rock fragments 3 to 10 inches (7.5 to 25
centimeters) in diameter. Small stones adversely
affect the specified use.

Soil separates. Mineral particles less than 2 millimeters
in equivalent diameter and ranging between speci-
fied size limits. The names and sizes of separates
recognized in the United States are as follows: very
coarse sand (2.0 millimeters to 1.0 millimeter);
coarse sand (1.0 to 0.5 millimeter); medium sand
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli-
meter); very fine sand (0.10 to 0.05 millimeter); silt
(0.05 to 0.002 millimeter); and c/ay (less than 0.002
‘millimeter).

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in mature soil consists of the A
and B horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and other plant
and animal life characteristics of the soil are largely
confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centi-
meters) in diameter.

Stony. Refers to a soil containing stones in numbers
that interfere with or prevent tillage.

Stratified. Arranged in strata, or layers. The term refers
to geologic material. Layers in soils that result from
the processes of soil formation are called horizons;
those inherited from the parent material are called
strata.

Stripcropping. Growing crops in a systematic arrange-
ment of strips or bands which provide vegetative
barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates that are
separated from adjoining aggregates. The principal
forms of soil structure are—platy (laminated), pris-
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malic (vertical axis of aggregates longer than hori-
zontal), columnar (prisms with rounded tops), blocky
(angular or subangular), and granular. Structureless
soils are either single grained (each grain by itself,
as in dune sand) or massive (the particles adhering
without any regular cleavage, as in many hardpans).

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally
refers to a leached horizon lighter in color and lower
in content of organic matter than the overlying sur-
face layer.

Surface soil. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the ‘‘plow layer,” or the “Ap horizon.”

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series be-
cause they differ in ways too small to be of conse-
quence in interpreting their use or management.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that it can soak into the soil or flow slowly to a
prepared outlet without harm. A terrace in a field is
generally built so that the field can be farmed. A
terrace intended mainly for drainage has a deep
channel that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea. A
stream terrace is frequently called a second bottom,
in contrast with a flood plain, and is seldom subject
to overflow. A marine terrace, generally wide, was
deposited by the sea.

Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy lfoam, loam,
silt, silt loam, sandy clay loam, clay loam, silty clay
loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying “coarse,” “fine,” or ‘‘very
fine.”

Thin layer. Otherwise suitable soil material too thin for
the specified use.

Till plain. An extensive flat to undulating area underlain
by glacial till.
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Tilth, soil. The condition of the soil, especially the soil
structure, as related to the growth of plants. Good
tilth refers to the friable state and is associated with
high noncapillary porosity and stable structure. A soil
in poor tilth is nonfriable, hard, nonaggregated, and

difficult to till.

Topsoil (engineering). Presumably a fertile soil or soil
material, or one that responds to fertilization, ordi-
narily rich in organic matter, used to topdress road-
banks, lawns, and gardens.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Unstable fill. Risk of caving or sloughing in banks of fill
material.

Variant, soil. A soil having properties sufficiently differ-
ent from those of other known soils to justify a new
series name, but the limited geographic soil area
does not justify creation of a new series.

Water table. The upper limit of the soil or underlying
rock material that is wholly saturated with water.
Water table, apparent. A thick zone of free water in
the soil. An apparent water table is indicated by the
level at which water stands in an uncased bhorehole
after adequate time is allowed for adjustment in the
surrounding soil.

Water table, artesian. A water table under hydrostat-
ic head, generally beneath an impermeable layer.
When this layer is penetrated, the water level rises
in an uncased borehole.

Water table, perched. A water table standing above
an unsaturated zone. In places an upper, or
perched, water table is separated from a lower one
by a dry zone.

Weathering. All physical and chemical changes pro-
duced in rocks or other deposits at or near the
earth’'s surface by atmospheric agents. These
changes result in disintegration and decomposition
of the material.

Well graded. Refers to a soil or soil material consisting
of particles well distributed over a wide range in size
or diameter. Such a soil normally can be easily in-
creased in density and bearing properties by com-
paction. Contrasts with poorly graded soil.
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Figure 1.—Harvesting jack pine pulpwood in an area of Umega soills.
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Figure 2.—Typical area of the Amery-Santiago-Magnor map unit. Contour stripcropping and terracing are not feasible on these short, uneven slopes.
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Figure 3.—Typical area of the Antigo-Rosholt map unit, on broad
outwash plains. These soils are suited to cullivated crops.

Figure 4.—Typical area of the Burkhardt-Dakota map unit. Amery-Rock outcrop complex, 12 to 45 percent slopes, is on
-the ridge in the background.
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Figure 5.—Typical area of the Rosholt-Cromwell-Menahga map unit.

Figure 6.—Pastured area of Amery-Rock outcrop complex, 2 to 12 percent
slopes. The outcrop is igneous rock locally known as traprock.
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Figure 7.—Typical area of Amery-Rock outcrop complex, 12 to 45 percent slopes, which generally is unsuited to
cultivated crops, pasture, woodland, and most engineering uses.
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Figure 8.—Red pine planted on the contour in an area of Chetek sandy loam, 12 to 20 percent slopes, eroded.
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Figure 9.—An area of Pits, gravel.
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Figure 11.—Typical vegetation of cattail, leatherleaf, and tamarack in an area of Seelyeville muck.
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Figure 12.—Road damage caused by frost heaving in an area of Magnor
silt loam.
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Figure 13.—Profile of Rosholt loam, which formed in loamy sediments Figure 14.—Profile of Santiago silt loam, which formed in silty sediments
and in the underlying sand and gravel glacial outwash. Depth is and in the underlying sandy loam glacial till. Depth is indicated in feet.
indicated in feet.
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TABLE 1.--TEMPERATURE AND PRECIPITATION DATA

[All data from Amery, Wisconsin, based on records from 1930 through 1959]

H Temperature | Precipitation

' T 1 : i ! 2 years in 10 1 i

E i ) 2 ye;;:tig 1gv:i;lehave i i will have-- i Days |{Average

: : | y g : : T twith 0.1}precipita=

Month | Average iAverage i H | Average | H iinch or |tion in

i daily | daily | Temperature |Temperature | monthly | Less | More i more ithe form of

! maximum {minimum ;equal to or lequal to or | total i than-- | than-- iprecipi-isnow and

{ 1 ‘higher than-<|lower than--} ! H itation isleet

i i i i i i H i i

i F i F 1 F 1 F 1 In \ In i In i 1 In

i 1 ] } ) } ] } 1

i i i i i i i i i
January---, 22.0 i 1.7 1 18.1 | 6.4 i 0.74 i 0.29 i 1.10 i 2 i 8.1

i i i i i i i | i
February--i 25.7 i 4.1 19.0 i 11.5 i 0.79 i 0.21 i 1.24 | i 8.4

i i i i i i i i i
Marche-w-- i 36.5 i 16.6 29.9 i 22.6 ; 1.34 i 0.46 | 2.18 \ 4 i 9.0

! i i 1 : ! i i |
April----- i 54.5 i 32.6 i 47 .1 ) 39.8 i 2.12 i 1.23 i 3.09 1 6 ' 1.8

1 : 1 1 1 ] ] ] ] 1

i 1 1 ] ' 1 1 1] 1
May-=—-=-- I 68.3 V| i 60.3 | 53.5 i 3.50 i 2.04 i 5.35 i 7 E 0.2

' i : 1 i i i i i
June-=---- E 77.0 i 54.2 68.0 | 63.1 ] 4.82 : 2.64 i 7.19 i 8 i 0.0

] ) 1 1 1 1 1 1 1

) 1 ) | 1 1 1 i (
July-=-===-- v 82.9 i 59.0 73.2 i 68.3 : 3.40 i 1.76 i 4,47 i 7 i 0.0

! i i { i i i i 1
August----s 80.7 i 56.7 71.2 i 66.3 i 3.76 : 2.34 ' 4.89 E 6 i 0.0

i { i i i i : i i
September-} 70.6 io48.5 61.5 i 56.8 i 2.94 E 0.97 E 4,70 l 5 V(%)

; i ] ] i ) } ! i :
October---1 59.2 i37.6 1 51.0 1 4y4.0 : 1.92 E 0.60 : 2.90 H y E 0.8

i i 1 ) i i i i |
November--1 39.4 i22.6 | 35.8 H 26.9 ' 1.52 | 0.70 i 2.05 H y i 5.2

1] 1 1} [} 1 1 1 1 1

] 1 ] ] 1 1 1 ] 1
December--{ 26.2 | 9.8 | 22.0 i 13.4 1 0.80 H 0.28 i 1.28 i 3 Y N

| i ] i i | i 1 i

Year---, 53.6 i 32.3 -~- i --- i 27.65 i 23.22 i 30.08 i 58 P42
] 1 1 ] 1 1 1 1 ]
1 1 1 1 1 1] 1 1 1

* Trace.
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

[All data from Amery, Wisconsin, based on records from 1930 through

19591
1 Dates for given probability and temperature
Probability | 169 F | 2009 F 1 200 F 1 28% F 1 320 F
i or lower , or lower | or lower | or lower | or lower
T T T T T
1 1 1 1 1
Spring: i ) i i i
i t i 1 !
1 ' 1 1 '
2 years in 10 | ! i i \
later than-- | Apr. 8 { Apr. 19 | May 4 i May 15 | May 25
1 1 i ] ]
] 1 1 ' 1
4 years in 10 1 i i i i
later than-- { Mar, 31 { Apr. 11 | Apr. 27 | May 7 } May 18
I i i i )
6 years in 10 | ! ! i i
later than-- | Mar. 25 | Apr. 5 | Apr. 20 | May 1 i May 12
{ i i i i
8 years in 10 | ) 1 )
later than-- | Mar. 17 | Mar., 28 | Apr. 12 | Apr. 23 i May 5
1 1 ] 1 i
) 1 1 1 Ll
Fall: ) ) i i i
1 1 1 1} ]
1 1 ] 1 1
2 years in 10 | ) i i )
earlier than-i Oct. 29 i Oct, 16 | OQct. 6 | Sept. 23} Sept. 8
1 ] 1 1 1)
1 1 | i )
4 years in 10 | | i i i
earlier than-{ Nov. 6 | Oct. 24 { Oct. 14 | Oct, 1 \ Sept. 16
) ] I} ] 1
] 1 ' 1 ]
6 years in 10 } ! i i !
earlier than-{ WNov. 12 I Oct. 30 } Oct. 21 } Oct. 7 | Sept. 22
] 1 ] i 1
' ' ) 1 1
8 years in 10 | | ) ) )
earlier than-{ Nov, 20 | WNov., 7 | Oct. 28 i Oct. 15 ; Sept. 29
] 1 i ] 1
1 [ 1 1 1
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TABLE 3.-~-ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

i J j
Map | Soil name i Acres \Percent

symbol} \ d

: ] i

] 1 1
Ad {Adolph Silt loaM-———c = e o e e e ' 5,770 1 0.9
“AfA iAlban fine sandy loam, 0 to 2 percent S5lopeS=sec—mccmccmccmm o cemm e e e i 710 | 0.1
AfB {Alban fine sandy loam, 2 to 6 percent SlOpeS—=m-——me oo e ' 3,480 1 0.6
AfC2 |Alban fine sandy loam, 6 to 12 percent slopes, eroded---ececemmmmmmcmcmm e | 1,820 | 0.3
AfD iAlban fine sandy loam, 12 to 20 percent SlOpeSe--—--scccccmmmccm e ccccm e ! 500 | 0.1
Ag iAlstad loam, O to 3 percent SlopeS—cem-ceeermm o e e e e e i 800 | 0.1
AlB |Amery sandy loam, 1 to 6 percent SlopeS-—=—-c-csm—mccemmm e e { 7,240 | 1.2
AlC | Amery sandy loam, 6 to 12 percent SlOpeS-—=-=cem—mmcccmm e eeee e i 21,240 3.4
AlD yAmery sandy loam, 12 to 20 percent SlopeS=--=~c-ecmmmc o c e e e H 13,700 | 2.2
AlE {Amery sandy loam, 20 to 30 mercent S5lopeS=-—--~cecccmcmcce e ccr e dc e e i 1,590 | 0.3
AnB iAmery silt loam, 1 to 6 percent SlopES————mccmm o m e e H 5,530 | 0.9
AnC ‘Amery silt loam, 6 to 12 percent SlOpPEeS—===cemcmmeec e mcccmccmcmmmeee e i 9,480 | 1.5
AoB ‘Amery complex, 1 to 6 percent SlOpES=me—cmcme oo ) 3,200 1} 0.5
AoC {Amery complex, 6 to 12 percent SlOpES-=mmec—ccemm oo e eee e i 22,870 3.7
AoD {Amery complex, 12 to 20 percent slopeSe-----eccccmrauco e cc e cccc e m e e | 36,100 5.9
AoE yAmery complex, 20 to 30 percent SlOpeS-—=—cmecemmcccmrcca e dd e e me e ; 4,000 | 0.6
ArC { Amery-Rock outcrop complex, 2 to 12 percent SlopeS--=ce-cmcsccc e ccccen e cecee ) 820 | 0.1
ArD | Amery-Rock outcrop complex, 12 to 45 percent SlopeS=ec——-ecccomceccc o mcmcacem e i 2,600 | 0.4
AtA iAntigo silt loam, 0 to 2 percent SlOpeS—-—-=meccmceceeccccccer e cm e e e e i 15,270 1 2.5
AtB yAntigo silt loam, 2 to 6 percent SlOpES==c———eec—m—emcc e i 46,950 | 7.7
AtC2 (Antigo silt loam, 6 to 12 percent slopes, eroded-==-ecomcemmcoc o memo e | 6,330 | 1.0
Auh {Auburndale silt loam, O to 3 percent SlopeS=—=sm--ecmmmcccmmccm oo cmce e i 3,420 1 0.6
Ba iBarronett silt loamM--=emecmeer o e e e e — e e i 2,560 | 0.4
Be iBarronett Variant fine sandy loam-e--m—eememeccmmmc e cccc e i 1,880 | 0.3
Bf 1Bluffton loamem————o oo c e e e e e e am e i 1,050 | 0.2
BlA 1Brill silt loam, O to 3 percent SlopeS—-—---ccmmmccccmm e mecc e me e i 1,630 1| 0.3
BpA { Burkhardt sandy loam, 0 to 2 percent SlOpESece-mecececmcccecm e e e me e e e i 1,370 | 0.2
BpB !Burkhardt sandy loam, 2 to 6 percent 8lOpeS-—-e=——ccccmmmcmc o e mee e oo~ i 5,070 1 0.8
BpC2 |Burkhardt sandy loam, 6 to 12 percent slopes, eroded--------eceommccmemcmacmaca i 920 | 0.1
Cah 'Campia silt loam, 0 to 2 percent SlOpES-——c—=e—meccomcmc e cceeme e ma e ; 870 | 0.1
CaB iCampia silt loam, 2 to 6 percent SlOPES=c————emmo o c e ! 1,650 | 0.3
CaC2 iCampia silt loam, 6 to 12 percent slopes, eroded--——ecee—ccaccmmmceccmmmcmceeceeem ! 360 | 0.1
CbB {Campia Variant loam, 2 to 6 percent SlopeS-—=——~=meemcm oo 1 1,070 | 0.2
cbC iCampia Variant loam, 6 to 12 percent SlOpES=—ee—mecccmcmmcccmmcccc e ecccccmeeeee | 400 ) 0.1
CbD iCampia Variant loam, 12 to 20 percent SlopeS-~—eemcmcemcrmmmc o cemr e i 310 | 0.1
Cc 1CAathro MUCK===-~memmr e e m e ca e s c e m e r e m e m e eem o m e mm e i 4,000 0.6
ChB iChetek sandy loam, 2 to 6 percent slopeSe--cmceccmmmmm o mcmeee e i 1,510 | 0.2
ChC2 iChetek sandy loam, 6 to 12 percent slopes, eroded--ermeccccmcmemcmcccmmmccccccne e i 3,810 | 0.6
ChD2 |Chetek sandy loam, 12 to 20 percent slopes, erodedem-c-eeccermccecom e e e n e H 4,490 | 0.7
CmA \Comstock silt loam, O to 3 percent SlopeSe=——~—ee——cecccmcmcmm e e { 2,630 i 0.4
CpA iComstock Variant loam, 0 to 3 percent slopeSeweece-meccmcamcmcc e nee e } 360 0.1
Cra {Cromwell sandy loam, O to 2 percent SlOpeS=—=-—~——eeom—emcm e 1 680 | 0.1
CrB iCromwell sandy loam, 2 to 6 percent sSlopeS—e-~-ececmmcmcccm e i 5,470 0.9
crC iCromwell sandy loam, 6 to 12 percent SlOpeS——~—=ce———cmccccmmecc e —e e i 6,730 1.1
crD ICromwell sandy loam, 12 to 25 percent SlopeS—~——e-crmcemcmrc o mc e ecmcc e i 7,700 | 1.2
CshA 'Cromwell Variant sandy loam, 0 to 3 percent SlOp€S—==eme——ccccecmcccccenccccccee—e—- i 640 | 0.1
CtA iCroswell loamy sand, O to 3 percent SlopesS--=~—ccccmcccmmmmmocc e i 2,410 | 0.4
Cul iCrystal Lake silt loam, O to 2 percent SlopeS~--=cecmmccecmmme e e mmneeeeem 1 420 | 0.1
CuB iCrystal Lake silt loam, 2 to 6 percent SlopeS—-—=---oeccmmo o e i 470 | 0.1
CvB }Cushing loam, 2 to 6 percent SlopeS-=--—ecmemcccrccmcom e ccccccccermcccccce e m e e i 4,460 | 0.7
CvC2 Cushing loam, 6 to 12 percent slopes, erodedec--—cmcmcm o com o e mecmme e 1 3,920 0.6
CvD !Cushing loam, 12 to 20 percent SlOpeSec——=cmescccmmeccccmmc e eeeme e cccame—maa i 4,010 | 0.6
CVvE iCushing loam, 20 to 30 percent slopeS-----=rms—cemmmm e e e e e i 1,350 1 0.2
CwD3 {Cushing soils, 12 to 25 percent slopes, severely erodede----=-eccoeoacmcccccancannax ) 810 | 0.1
CxB tCushing complex, 2 to 6 percent SlOpeS—-—--eeescm e cmm e e } 830 | 0.1
CxC2 Cushing complex, 6 to 12 percent slopes, eroded--cmm-ceemmm e crm e e e e i 770 1 0.1
CxD2 |Cushing complex, 12 to 20 percent slopes, erodede----mccrmcmcecmecccm e c e ce e e i 1,130 | 0.2
DaA iDakota loam, 0 to 2 percent SlopeS==~-m—ceecmmscmcmemmccc e e e e e i 750 1 0.1
DaB iDakota loam, 2 to 6 percent SlOpES-—==m-cmmmcmmmmc et e i 700 | 0.1
D1A iDakota loam, limestone substratum, 0 to 3 percent slopes---=-v--=cceomeecceonccauax i 1,280 | 6.2
DVA iDakota Variant silt loam, 0 to 3 percent SlOpPES==—-—=mmc— e oo eee i 1,030 | 0.2
EmD {Emmert gravelly sandy loam, 12 to 35 percent 5lopeS-—---emm-mceemmmmmc e m e ) 470 | 0.1
Fa IFluvaquentse-—emeo—c oo e d e e meee e eceen e i 3,260 | 0.5
Fe JFluvaquents, Wel-———=——-cemmmme e e ec e eme—meeee o —me oo — - ' 7,990 . 1.3
FnB !Freeon silt loam, 2 to 6 percent SloOpeS—--—==cr——ceemccccomm i mmccccmm e cee e { 10,940 1 1.8
HrB iHubbard loamy sand, O to 6 percent slopesS=——e=s--ecmmmcmcm o ccma oo i 2,450 0.4
LnA ‘Lino loamy fine sand, 0 to 3 percent SlopeSec=mc—e—ecmcmcmccme e e i 780 0.1
Mah iMagnor silt loam, 0 to 2 percent slopeS-~-===c--memer e me e ! 3,530 | 0.6
MaB iMagnor silt loam, 2 to 6 percent SlopeS=—cemmmmemcmmmmccm e i 19,920 | 3.2
MK IMArKey HMUCK= === m oo et m e o e o e e e i 1,600 i 0.3
MnB {Menahga loamy sand, 1 to 6 percent SlOpeS—=m-c—cccmomo e e e i 7,850 1 1.3
MnC iMenahga loamy sand, 6 to 12 percent SlopeSe—e=ce—ecmmcmmem e ccee e i 5,330 i 0.9
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TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued

1] ] 1
Map | Soil name ' Acres \Percent

symbol \ )

i i j

) i 1
MnD iMenahga loamy sand, 12 to 25 percent SlopeS—~-=--emcemmccmm e | 19,610 | 3.2
MoB {Mora loam, 1 to 4 percent SlopES==————m e mm e 1 4,480 1| 0.7
Ns tNewson loamy fine Sand-emeeeeemm oo rrcrecmce e 1 2,640 | 0.4
NyA iNymore fine sand, 0 to 3 percent SlOpeS==---mmemee e cccc e eema i 2,680 | 0.4
0gB iOmega fine sand, 2 to 6 percent SlOpES~m=mececca e o ccmm e me e ! 8,510 1 1.4
0gC i0mega fine sand, 6 to 12 percent SlopeS-—-—-emecmrccecc e cc e ' 7,810 | 1.3
0gD iOmega fine sand, 12 to 20 percent SlOpeS=—-—-—mc—meeecmemcecemccc oo | 2,860 | 0.5
Pg 1Pits, Bravel=-ee oo oo e e | 420 | 0.1
PvA iPlover fine sandy loam, O to 3 percent SlOpeS—=———————cmmmmcrcm e memmeee e ) 1,600 | 0.3
PxA {Poskin silt loam, 0 to 3 percent SlopeS=———mem oo i 3,240 | 0.5
Rf IR1fle MUCK==mmmmmmmmm - e e om e m e mmm e mmmm e mm e mmm - —m——m e mm—m e mmmmmmm e ! 25,430 § 4.1
RoA {Rosholt loam, 0 to 2 percent SlOpeSe—mm—ee oo e mccrmm e i 1,410 0.2
RoB JRosholt loam, 2 to 6 percent SlOpES===emwcccmcccacmccccceecccccccecccccccacc—cee~——- I 21,960 3.5
RoC2 |Rosholt loam, 6 to 12 percent slopes, eroded=-——-——-emmmmm e i 18,210 | 2.9
RoD tRosholt loam, 12 to 20 percent SlOpPeS==cm=m oo e H 5,210 0.8
RpB iRosholt-Cromwell complex, 2 to 6 percent SlOopeS===emecmmccmc e c e eemeeeeeee i 1,330 1 0.2
RpC {Rosholt-Cromwell complex, 6 to 12 percent 5lopeS-—meeemcema oo c o i 10,030 1.6
RpD {Rosholt-Cromwell complex, 12 to 20 percent SlopeS===eemee—eacem oo \ 16,910 | 2.7
RpE iRosholt-Cromwell complex, 20 to 30 percent SlOpeS==me=memmmmccmo oo ! 2,540 | 0.4
RvB 'Rosholt Variant silt loam, 2 to 6 percent SlopeS-—~e-mmmm-emmem-cmccccccceoomca—caooo ) 260 (*)
SaB 1Santiago silt loam, 1 to 6 percent SlOPESmmmmm oo ; 29,880 | 4.9
SaC iSantiago silt loam, 6 to 12 percent SlOpeS~eeeeccccmcccccmmcceccce e ceccce———————- i 12,820 | 2.1
SaD iSantiago silt loam, 12 to 20 percent SlOpES—=emmmeeececmace oo e e mmmmmmme e i 1,060 | 0.2
ScB 1Santiago-Antigo silt loams, 2 to 6 percent SlOpeS—==eemeeemccecmmccmccccccceee— i 6,340 | 1.0
SeC iSantiago-Antigo silt loams, 6 to 12 percent SlopeS-—e==ceeemmccoc oo | 3,290 | 0.5
SeD iSantiago-Antigo silt loams, 12 to 20 percent SlOpeS—=———mmmemmmmmmmmm oo~ i 710 3 0.1
Se 1Saprists and AQUeNtS—meeeee e om oo e e e H 3,960 | 0.6
Sm 1Seelyeville MUCK=———— - s m oo o oo o e e e ' 11,630 1.9
Us tUdorthents, sSandy=-—=---me e e e o e o e e i 5,360 | 0.9
Uy tUdorthents, loamy-—e--eeec oo o cm e e mcccccccccccccc e ; 2,540 0.4
Wv iWarman Variant sandy loam----—-—-----mcecccmcmm e m e mcmcc e e ; 2,070 1 0.3

i LT e e L L L LR ] 23,680 | 3.8

] 1 1

) | m e oo oo |-

| JEe R B e etk i 619,520 E 100.0

H )

* Less than 0,1 percent.
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Absence of a yield

Only arable soils are listed.

TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE

136

[All yields were estimated for a high level of management.

figure indicates the crop is seldom grown or is not suited]
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TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

Kentucky
bluegrass

Soil name and

iGrass-legume hay!
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POLK COUNTY, WISCONSIN

TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

Kentucky
bluegrass

Soil name and

Qats

Corn

map symbol

o [=) n
b . . .
=| — o
=
<
n ] n
. H .
S| o \ [ae}
(o]
Izl
' ' [=)
' ) o~
> ) '
e}
] \ [ae}
] 1 —
o ] 1
(o]
Izl
t ] =]
1 ] ©
> ) |
[=3]
' t ]
] ] 1
] ] 3
] | ]
1 ] t
1 1 ]
| 1 ]
] 1 ]
1 1 ]
1 1 ]
1 ] ]
] 1 ]
1 | ]
] 1 ]
' 1 ]
I | ]
] 1 1
1 1 ]
(&) | 1
op ] ]
oo 1 @© )
o0 1o
-0 Vo )
mE aE <
o O o >
o o o,

Plover

3.5

13

80

PXAmmm e c e c e e

Poskin

3.0

12
13

Rifle
ROA=wmmmmmm e e e

- S

.0

12

75

Rosholt
ROB-—=ccmcmcmmccc e

70

Rosholt
ROC2-==mmmmmmmmmmcceccceea

2

60

Rosholt
RODemccc e e

2

1

60

Rosholt
RpBeceermm e e

o
3V
o
~N
wn
=
o
—
o
w
[}
'
]
]
]
]
'
1
]
— 1
—~ 1
o [}
= [}
E 1
o [}
[ ]
© [}
L] 1
+L 1
— 1
(o} 1
= 1
0 |
(&} (&)
o o,
o

Rosholt-Cromwell
RpDe=cemcm e ccm e e

Nel ™
— (101
] =
1 .
] o
] w
] el

]
] 3V
] —

]
[} wn
] o~

]
1 1
' [}
1 ]
1 ]
1 ]
] ]
' ]
] 1
1 ]
— | ] ]
— 1~ 1
Qo [ 1
= [ 1
=3 1 E [}
o 1 O 1
1 1 = 1
Q 1 O ]
[} [} 1
+» [ [}
— I~ [}
o [ I 1
= [ [}
2] [z 1
(&} o m
o [o N >
o o

14

85

Rosholt Variant
SaBrecc e

3.5

13

80

Santiago
RET R e L L L L L P

3.0

12

75

Santiago
SaD=-emcmm e

3.5

14

80

Santiago
SCB-e-mccccccc e

3.8

13

75

Santiago-Antigo
SClmmmrmc e e -

3.5

I

70

Santiago-Antigo
SCDmmmmmcmm e

Santiago~-Antigo

15

SMemmmmmcmmmmmm—emememmme

Seelyeville

WVmmmmmmmmmmmmmm e mmeemee

Warman  Variant

The amount of forage or feed required to feed one animal unit (one cow, one horse, one

five sheep, or five goats) for a period of 30 days.

* Animal-unit-month:

mule,
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TABLE 5.--CAPABILITY CLASSES AND SUBCLASSES

[Miscellaneous areas excluded. Absence of an entry
means no acreagel

Major management concerns (Subclass)

Class | Total | i 1 Soil
i acreage i Erosion | Wetness | problem
i i (e) i (w) i (s)
T H Acres | Acres 1 Acres
i i | {
I { 2,000} -—= —— -
i i i i
II y 203,625( 170,079 i 13,205 | 20,341
IIT + 129,910: 115,042 | 12,818 | 2,050
i } i i
IV i 126,7151 84,181 5,494 37,040
] 1 1 1
v i 13,7561 --- 13,756 1 -—-
' 1 1 ]
VI I 104,479 39,339 42,670% | 22,470
1 1 1 ]
VII 8,371 7,901 -—- 1 470
] ' t )
VIII | 6,564 -——— 3,964 2,600
i i i i

¥ This acreage includes undrained areas of the
organic Cathro, Markey, Rifle, and Seelyeville soils.
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY

[Only the soils suitable for production of commercial trees are listed in this table. Absence of an entry in a

column means the information was not available]

{ Management concerns Potential productivity
T T T

T T T
1 1 [}
S0il name and {0rdi- { Equip~ | | i i 1 i
map symbol inationi ment {Seedling} Wind- | Plant | Important trees 1Site | Trees to plant
isymboli limita-imortal- | throw icompeti-| tindexi
i ! tion | ity y hazard | tion | i
H 1 i ] 1 1 1
i { ) i i i ; i
Ad----mmmmmm e i 5w IiSevere |Severe |Severe |Severe {Black ash-=-==c-e--- ! 38 !Black spruce,
Adolph i i i i i iBlack spruce-------- i --- | white spruce.
] ] 1 ] 1 ] ] 1
' 1 ) ] 1 ) 1 1
AfA, AfB, AfC2----- i 20 iSlight |Slight {Slight iModerateiSugar maple-------=- i 60 iRed pine,
Alban ] ) { i i }American basswood---| --- | eastern white pine,
) i i ' ' 'Yellow birche———-—ex | ==-- | whité spruce.
1 1 1 1 1 i ] ]
1 1] 1 1 1 1 ' 1
AfDemcm e ) 2r 1Moderate!Slight iSlight iModeratei{Sugar maple--~=------ ! 60 }Red pine,
Alban \ { i i ) !American basswood---| --- | eastern white pine,
i ) | ) i tYellow birch---——---= | === )} white spruce.
] 1 1 1 t 1 1 [l
' 1 ) ) t 1 1 1
Agmemm e ! 20 1Slight Slight iSlight |ModerateiRed maple-=-=-c-ca---- ! 65 |Eastern white pine,
Alstad ) i } i i |American basswood---} --- | white spruce,
) i ; : i ‘American elm----—--= ! === | black spruce.
\ i \ ) i iQuaking aspeNe------ TS
] 1 1 i 1 1 1 [}
+ 1 1 (] 1 1 1 1
AlB, AlCe-cvccc—u-- ! 20 1Slight {Slight }Slight |[ModerateiNorthern red oak----{ 63 [Red pine,
Amery { ) | i i INorthern pin oak-~-~| --- |} eastern white pine,
i i i i ) iWhite oake===cmenam- { =-- 1 Jjack pine.
i ] i i ) iWhite ash-------—-—- T
i i i i ] {American basswood---{ -=-- |}
1 1 ] ] 1 ] + 1
1 1 ] ) 1 1 T 1
AlD, AlE-=--ocee=-- i 2r |Moderate!Slight 1Slight iModerate|{Northern red oak----! 63 |Red pine,
Amery 1 1 | : 1 iNorthern pin oak----} --- | eastern white pine,
: i ) ) i {White oakm==-moaoaa- | === | jack pine.
' { | H i iWhite ashewweeecacaca [T
i i : | i |American basswood-=-} =--= |
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
AnB, AnC, AoB*, i ) ] ] i i i '
AOCH e mcmmemeeee ! 20 1Slight !Slight Slight {Moderatei{Northern red oak----i 63 [Red pine,
Amery i ; ] i i iNorthern pin oak----] --- | eastern white pine,
i | i i ) IWhite oakew-eeceaaax ! === | Jjack pine.
i i i i ) ‘White asheececaecaaaaa b om—
i i i i ) iAmerican basswood=-=| --- |
1 [} 1 ] ] ] 1 1
1 ] ] [} 1 ' 1 1
AoD¥*, AOE¥*-eecaaaa i 2r IModerateiSlight 1!Slight IModerate)Northern red oak----i 63 iRed pine,
Amery ] | ' ' ' {Northern pin oak----| --- | eastern white pine,
} ) ) ) H 'White oak-—-—-=-=—=== ! === | Jjack pine.
) i i \ 1 iWhite ash-—-e-eceea- T
i : i i } {American basswood=--| --- |
] 1 1 1 ] 1 ] 1
] 1 1 1 ) ] 1 1
ArC¥ e e - ! 20 iSlight 1Slight Slight IModerate{Northern red oak----{ 63 |Red pine,
Amery H } i : { 'Northern pin oak~----}{ --- | eastern white pine,
i i i i i iWhite oak-—=——=ceoaaa | === | jack pine.
i H H i 1 IWhite ash-===ccecuea- HESTSP—
{ ; i ' i !American basswood===} ~=- |
1 1 1 1 ] ] 1 1
1 1 1 1 1 1 1 1
ArD¥ e e ! 2r iModerate!Slight Slight iModerateiNorthern red oak----{ 63 |Red pine,
Anery i i i H i iNorthern pin oak----! --- | eastern white pine,
i ' ' ' ] iWhite oakmmmm=e=maen -} ——- | jack pine.
i i i i i iWhite ash-=eccaaaaaa S
i i i | i iAmerican basswood--=| === |
] 1 1 1 ] 1 1 1
1 1 1 1 1 [} 1 1
AtA, AtB, AtC2-----1 20 iSlight 1{Slight {Slight {ModerateiSugar maple--=--==-- i 63 iEastern white pine,
Antigo ' i ' ' ' {American basswood---}| --- | red pine,
i i ) i ) !Northern red oak----| =-=-- | white spruce.
| i i i i tEastern white pine--=| ~=- |
] 1 ] ] 1 1 1 ]
1 1 ' 1 1 1 ] 1
AUA-cccccccccccaae i 3w iSevere |Moderate)ModerateiSevere |(Red maple-=ee-ccec-e-- ' 55 lWhite spruce,
Auburndale { \ \ : \ {American basswood---{ --- | black spruce,
i i i i i {American elM----ae-- | === |} poplar.
i i i i i }Balsam fir---------- T
) | | ! 1 {Black ash-—=c——ceaa- T
i i ! | i iBalsam poplare------ {-— i
1 ] 1 ] 1 1
1 1 ¥ ) t 1

See footnote at end of table.
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued
i ! Management concerns I Potential productivity |
S0il name and i0Ordi- | Equip- | 1 ] i ! i
map symbol ination! ment |Seedling} Wind- | Plant | Important trees iSite | Trees to plant
}symbol} limita-imortal- | throw lcompeti-| iindex)
i i tion | ity i hazard | tion | i i
T T T T T T T T
1 ' 1 ) b 1 1 1
i ) ! i i i i i
Ba==-ccmemmee e i 5w 1Severe [Severe [Severe |Severe I(Tamarack------------ 130
Barronett i } i i i tBlack ash-=-----c-o- T
} i i i i {Quaking aspen------- I
t 1 ) 1 1 1 1 ]
] I ) 1 1 ] ] )
Ber————ceceemeeeo ! 5w (Severe iSevere |Severe iSevere iTamarack--=-—c=we=-=- i 30 1
Barronett Variant | i i ; ' iNorthern white-cedari --- |
1 ] 1 1 ] ] 1 1
1 ' + 1 1 L ) 1
Bfommem e { 3w iSevere (Severe |Severe |Severe |White ash---=--—---- } 55 iWhite spruce,
Bluffton i 1 i ; { iWhite spruce-------- { --= 1 black spruce.
i | i { i iQuaking aspen------- §om=—
i H i ; { iBlack ash---c-ccoo-- T
i i i i \ {Red maple-=e--eeama- ==
) 1 ] [} 1 1 1 1
1 ] ' 1 1 1 1 1
[ ! 20 iSlight {Slight (Slight |Moderate)Sugar maple--------- { 60 iWhite spruce,
Brill i i ' i i iYellow birch-=-=---- | =-- | eastern white pine,
] i i i ' iAmerican basswood---{ --- | red pine.
] 1 ] 1 1 ] 1 [l
1 1 1 1 1 1 1 [}
CaA, CaB, CaC2----- { 20 1Slight 1Slight {Slight {ModerateiNorthern red oak----i 065 |Eastern white pine,
Campia i i } i i {Sugar maple-—=-e-v-n | === | red pine,
i i i i i iWhite ash-——--c—----- i --- | white spruce.
i i { i i {American basswood-=-| =-=- |
1 1 1 ] 1 1 ] |
1 1 1 1 1 t ) t
CbB, CbCo--mmeceeeo ! 20 1Slight }Slight {Slight i(Moderate{Northern red oak----| 65 |Eastern white pine,
Campia Variant i i i i ) iSugar maple--e~~=~n-- | === | red pine,
) ) i | i iWhite ash----———---- { -=-- | white spruce.
i i i ! ) {American basswood--=} —--- |
] 1 1 ] ] 1 ) 1
1 ] L} ' 1 1 ) 1
CbD=m—mmmmme e e ! 2r [ModerateiSlight {Slight I[ModerateiNorthern red oak----i 65 i(Eastern white pine,
Campia Variant ! 1 i | ) iSugar maple-—==———-=- { === | red pine,
1 i ) i | iWhite ash——=—==—--=-- |} =-- | white spruce.
i i i ' i |American basswood---| -~-- |
1 i ] 1 1 1 | 1
1 1 ! 1 1 i I 1
CCammmmmmmm———— e ! 3w 1iSevere |Severe |Severe iSevere |Tamarack-==-=-mece-a-- poou5
Cathro i i i i i 1Balsam fir---eee-ea- ==
i i \ i i iSilver maple-—=—=e-a- [JSPS
1 ] 1 b | t 1 [
1 1 1 ) ' ' 1 1
ChB, ChC2--=cceee-- { 3s 1Slight 1Slight {Slight 1{Slight IiNorthern pin cak----} 55 }Red pine,
Chetek | ! | i } 1Jack pine---=eccc--- | =-- | Jjack pine.
i i i i i iBlack oak----------= T
1 H 1 i i iWhite oak-==-ceeea-- HEC T T
1 1 ] 1 1 1 1 ]
1 1 1 1 1 1 L} 1
ChD2ee=meecm e i 3s iModerateiSlight {Slight 1{Slight |(Northern pin oak----} 55 |Red pine,
Chetek i i 1 i i iJack pine-==-cec-m--- | === 1 jack pine.
i i i ' | iBlack oak---==--ce-- T
i ! { 1 i iWhite oak====eo—mua-- T
1 1 1 1 ] ] 1 1
[} 1 1 ' 1 1 1 1
(0017 T e 20 {Slight Slight {Slight |ModerateiRed maple--=c-cec-ca-- } 65 (Eastern white pine,
Comstock | i i i | |American basswood---} --- | white spruce.
i i : i i tQuaking aspen------- S
1 1 1 + 1 ] 1 1
1 1 1 b ' ' 1 t
CpA-——mmmcmcccccem ! 20 1Slight 1Slight iSlight |{ModerateiNorthern red oak----1 65 |Red pine,
Comstock Variant | i i i i |American basswood---| --- | eastern white pine,
! H i | ) iWhite ash----———---- i -=-- | white spruce,
] ] 1 t t ) 1 |
1 ' 1 ] 1 ' 1 '
CrA, CrB, CrC-=---- i 2d 1Slight {Moderate}Slight IModerateiRed pine----------=- i 64 {Red pine,
Cromwell i i ) i i iQuaking aspene--e--- | === 1 Jjack pine.
i i i i i iJack pine~---------- T
i ] ' i g tEastern white pine--! --- |
1 1 ] 1 1 1 1 ]
] 1 ' 1 L} 1 i )
CrDmmeccccce e i 2d {ModerateiModerate!Slight IModerateiRed pine-------c-ec--- { 64 iRed pine,
Cromwell H | i i i {Quaking aspen------- | === | Jjack pine.
i i i ) i iJack pine-ece-e-eccax Uo=—=
| | t | I iEastern white pine-=} --- |
] 1 1 ] ] 1 1 ]
1 1 L} ' 1 1 ) )
CSAmmmmmmmc e e me t 2d 1Slight iSlight 1Slight {Slight I[Northern pin oak----} 65 |Red pine,
(] 1 1 (] 1 1
| | | 1 !
[l 1 ' t 1

See footnote at end of table.

tWhite ocak----

eastern white pine.
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

Management concerns Potential productivity
T T

1
Soil name and 1ordi-

' )
Equip- | i ) ] i i
map symbol ination, ment |Seedling: Wind- | Plant | Important trees 1Site | Trees to plant
isymbol| limita-imortal- | throw icompeti-| iindex|
i i tion | ity \ hazard , tion | i
T T T T T T T T
1 1 1 1 ] ] t L}
i i ! i | } i |
CtA-m~memmcmccme e i 2s 1Slight |[Severe [(Slight {Severe |Red pine-=-ceeceecc--- i 63 |Red pine,
Croswell 1 i H ! i iQuaking aspen------- { =-=- | eastern white pine.
i i | i i iJack pine~-=me-eeen- §om——
i i | i : 'Northern red oak--==| === |
| i : | H IBlack cherry-eeeee=- T
| i i } i 'Eastern white pine--} --- |
i i i ; H iBigtooth aspen-—---- HEE
i H i { i iSugar maple---eceea- T
] 1 1 i ] (] 1 ]
1 1 1 ' ] 1 1 ]
CuA, CuB-===-ceae—-o ! 20 1Slight |{Slight Slight }!Moderate!Sugar maple-~--=----~ i 60 |Eastern white pine,
Crystal Lake { 1 H i H {American basswood==--| --- | red pine,
i i i ) i iYellow birch---=---- { --- | white spruce.
1 ] 1 1 1 1 1 [}
1 1 1 ] 1 1 1 +
CvB, Cv(C2-ccmmmeaa ! 20 iSlight {Slight {Slight (ModerateiSugar maple----=---- { 60 iEastern white pine,
Cushing i : | i i 1Yellow bircheee-ee-- | === 1| red pine,
i ] i | i 'Eastern white pine--{ --- | white spruce.
! ! ! ! ' 'Red maple----m=ceo-co §om-—
1 | | ! ! ‘American basswood--=| === |
] 1 1 1 1 ] 1 1
] 1 t 1 ' ' 1 1
CvD, CvE, CwD3----- ! 2r {Moderatei(Slight iSlight |[ModeratejSugar maple---=----- | 60 JEastern white pine,
Cushing ; ) i i ) iYellow bircheeeeeaa- | === | red pine,
: i i 1 { \Eastern white pine--} --- | white spruce.
1 i i : ! {Red maple-=-=e-ccce- T
i i | i i 'American basswood==-| --- |
1 1 ] 1 1 1 1 i
1 1 1 L} ] 1 1 ]
CxB¥*, CxC2¥——ceeoa-o t 20 {Slight {Slight {Slight {ModerateiSugar maple----===-- i 60 i(Eastern white pine,
Cushing i H i 1 i iYellow birch---=---- | === | red pine,
i ! ! i i 'Eastern white pine--{ --- | white spruce.
i | : i i JRed maple-—=---eecaaao TS
i H i ! 1 'American basswood---| --- |
[l 1 1 1 ] ] ] 1
L 1 1 ) 1 ] ] 1
CXD2¥ e i 2r |ModerateiSlight {Slight |Moderate}Sugar maple--cc----- i 60 iEastern white pine,
Cushing H i i | ! 1Yellow birche===e--- { === 1 red pine,
: i | i { 'Eastern white pine--} --- | white spruce.
i i i i H {Red maple-----=cw-u- T
i i i i i 'American basswood==-~] === |
1 ] ] 1 1} 1 ] 1
1 1 ] t ) ) 1 1
EMD=memc e e eceemee ! 4f |Severe iSevere (Slight [Moderate{Red pine----—------- i 49 [Jack pine,
Emmert i 1 i 1 i {Eastern white pine--) 46 | red pine.
i | ) ) i {Jack pine--cec--=aca-- i 54
1 1 1 1 1 1 1
1 ) 1 ] 1 1 1 1
=R i 30 1iSlight {Slight {Slight {Slight |Red maple-=-c-cceee-- i 58 White spruce,
Fluvaquents i H H 1 | iWhite ashe=ccecenaaa } === 1 black spruce,
i : t ! ) i ! ! red maple,
: 1 i i i | ) } white ash.
) 1 1 1 1 1 1 ]
] [ 1 ] ) 1 I !
L e L T ! 4w |Moderate!ModerateiModerate{Slight |Red maple-----ce-u-- { 48 IWhite spruce,
Fluvaquents, wet | ) i H 1 iWhite ash--=--=--—--= { --- 1 black spruce,
i ) i i H H H ! red maple,
i i i i i i H { white ash.
1 1 ] 1 1 1 1
1 1] 1 1 t L} 1
FNB-=ccmcccccceeea ! 20 ISlight !Slight !Slight {Moderate{Northern red oak----| 65 |Red pine,
Freeon 1 H H 1 1 1Sugar maple--—--=---- | === | eastern white pine,
i i H ) ) ‘American basswood---| ~-~ | white spruce,
' i i i i 'Red maple---eeme--—- i === | black spruce.
i i i i ] !Yellow bircheeeecaea- o-—=
i ' i ! i 'Red pine---ccccec-a-o } e
i { i ] i !Quaking aspen------- Po-==
1 ] 1 1 [} ] ] 1
1 [ 1 ] [] 1 ' 1
HrB==ececccccccaa it 3s 1Slight |ModerateiSlight }Slight I[Red pine-ccemece—ae-- } 56 iRed pine,
Hubbard | | | i \ 'Eastern white pine--| --- | eastern white pine,
i i ] ' ' tJack pine-=-c—-con-- ! —=— | jack pine.
1 v 1 1 1 1 1 )
1 ] 1 1 1 1

See footnote at end of table.
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

t
Soil name and 1ordi-

Management concerns Potential productivity
T T

| i 1
\"Equip- | | i i | i
map symbol ination! ment {Seedlingi Wind- | Plant | Important trees 1Site | Trees to plant
isymbol! limita-imortal- | throw jcompeti-] vindex|
! ! tion | ity \ hazard | tion | i :
] ] i 1 i 1 \ ]
i ) i i : ' 1 i
LNA-mmememccccc e ! 3s 1Slight (ModerateiSlight iSlight IRed pine--===-c-ac--- i 56 iWhite spruce,
Lino { i i i 1 iEastern white pine--i --- | red pine,
' | | ] i EJack pine-—=ceoeena- |o--- E eastern white pine.
1 ] 1 [} 1 1
1 ' 1] ! 1 ) t 1
MaA, MaB----w~c~~-- ' 20 iSlight iSlight iSlight Slight iSugar maple~---ve--- i 59 iEastern white pine,
Magnor i i } i ] iNorthern red oak----i{ --- | white spruce.
! ! ' ' : {American basswood---| --- |
1 ] 1 ] 1 1} 1 1
1 ] 1 ' 1] ] 1 1
MK=m—mmcmmm e ! 3w 1Severe (Severe |Severe iSevere |[Tamaracke--~-—--wce--- iu8 |
Markey 1 ) i i i IBalsam firese—-ee---- I eee )
i | ! i i iBlack ashe-ccccaa—o- HEET T
i i } } i 1Quaking aspen-e----- TR
i i | i : {Northern white-cedar; --- |
1 1 1 [} 1 ] 1 1
1 1 1 1 1 ' 1 1
MnB, MnCe-meemee--- ! 3s 1iSlight {(ModerateiSlight 1S5Slight (Red pine-==ccecca---o i 56 IRed pine,
Menahga ] i , ] i iJack pine-=~seceecan- i === | eastern white pine,
i ' ) i ] iNorthern pin oak----i =--- | Jjack pine.
i i | ! : iWhite oak--~=-ee-ae-- T
[ 1 ] 1 ] 1 1 1
L} 1 1 1 1 1 1 1
MND===m e e e e ! 3s iSevere (Moderatei{Slight iSlight I|Red pine---ev-c-=we-a- ! 56 iRed pine,
Menahga : i { i i 1Jack pine-=~ceeece-- | =-= | eastern white pine,
i i i i ' tNorthern pin oak-=---i =--- | jack pine,
) i i i i iWhite oak--~-------- TN
] 1 ] 1 ) ) [} ]
1 ) 1 1 ' ' 1] 1
MOB==ommmmmmee e i 20 1iSlight |Slight iModerateiModerateiNorthern red oak----1 64 iWhite spruce,
Mora i i i H i iRed pine---~ceceuae-- | === 1| red pine,
i i ; ) 1 {Eastern white pine--{ --- | eastern white pine.
| | i i i IWhite spruce--w----- V==
! i 1 i i ISugar maple~——=c-ce=- HERST
i H ! ! ; .1Quaking aspen--—--== P om—-—)
i | i i i tJack pine--~=-ac---- HECE T
1 1 1 1 1 ] 1 1
1 1 ' ' L} 1 1 ]
NS==mmmmmmmm e ! U4y iSevere |Severe 1Slight iSevere iQuaking aspen------- i 50 (Eastern white pine,
Newson i i ) i ! |Paper bircheeeeacaaa i -=-- | white spruce.
i i i i : IEastern white pine-=| -=- |
1 1 ] ] 1] 1 1 ()
1 1 1 1 ' [} 1] 1
NyA=mmmcmecmeceee e ! 3s iSlight |ModerateiSlight |Moderate|Red pine---=-c-ccexeau- ! 55 iRed pine,
Nymore i i i i i 'Eastern white pine--} --- | jack pine,
H i i i i 1Jack pine----eeme-a-o | ==-- ) eastern white pine.
; ) i i i iWhite spruce-eeee--= TN
] 1 1 1 1 1 1 1
tl 1 1 ) 1 L] 1 1
0gB, 0gC-m=memmene- ! 3s 1iSlight |ModerateiSlight {ModerateiRed pine-----+--=--- i 56 iRed pine,
Omega i i i i 1 {Eastern white pine--} --- | jack pine,
1 1 i \ E iJack pine-eecacemaaaa E --- | eastern white pine,
1 ] 1 1 1] 1 [} 1
OgDmmmemmme e cmeee i 3s IModeratelSevere iSlight |[ModerateiRed pine--=---ceeaa-- i 56 1Red pine,
Omega i | | i i iEastern white pine--! --- | jack pine,
i i i i E tJack pine--eeeea-aa- | === | eastern white pine.
1 ] 1 1 P 1) [}
1 1 1 1 1 1 ) 1
PVA-—~ecmmmmmecee ! 20 {Slight Slight :Slight iModerate Red maple~—vwecacceaax { 65 iEastern white pine,
Plover i i 1 i i {American basswood==--{ -=-- | white spruce,
H i i i , {American elme-—=-—aa-- | === | black spruce.
i i i : i 'Yellow birche———a=ea- Vo=
1 1 1 1 1 ] ] 1
1 ) 1 1 1 1 1 1
PXAmmmmmm e ! 20 1Slight 1Slight |{Slight 1Moderatei{Red maple~e-eecec——-ou i 65 |White spruce,
Poskin i i i i 1 }American basswood---| --- | eastern white pine.
i H | } H {Eastern white pine=<} --- |
1 1 1 ) 1 1 1 1}
] 1 1 ' 1 1 1 1
[ T ! 3w iSevere |Severe i(Severe |Severe |Tamarack------------ 45
Rifle i i i i i {Northern white-cedar} --- |}
i i i i ] !White spruce-——-eaa= R
: i i i i i i
i i i ] ] !

1Balsam fir—ceeeeau-- D eee

See footnote at end of table.
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

iNorthern red ocake===| =--- white spruce.

{Eastern white pine--| ---
1 ]
1 1

1 i Management concerns T Potential productivity |
Soil name and 10rdi- { Equip- 1 H H H i i
map symbol ination{ ment jSeedling}! Wind- | Plant | Important trees iSite | Trees to plant
isymbol{ limita-imortal- | throw jcompeti-| iindex|
i i tion | ity \ hazard | tion | )
T T : : ] : i '
1 1 1 1 1 1 ) 1
L} ] 1 1 ] 1 ' 1
RoA, RoB, RoC2-=---- ! 20 1Slight !Slight {Slight {ModeratelNorthern red oak----! 62 |Red pine,
Rosholt ! | i i H i1Black oak=m==m~ecene= ! === | Jjack pine,
) i i ' 1 {Northern pin oak-~--} --- | eastern white pine.
i i i i i }Sugar maple---—--—--- T
1 i 1 ] 1 1 1 1
1 ] 1 1 ] 1 1 1
ROD==ccome e i 2r |ModerateiSlight 1Slight {ModerateiNorthern red oak----{ 62 |Red pine,
Rosholt H H | ) ! {Black Oakeme=weececeeaa } === 1 jack pine,
i ! H ! ' iNorthern pin oake---| --- | eastern white pine.
i | { 1 H iSugar maple-———-==-- [
i i i i i i i i
RpB*, RpC¥*: ! 1 i ) i i | ) i
Rosholt=eeececacena i 20 iSlight iSlight {Slight |ModerateiNorthern red oak----| 62 {Red pine,
: i i \ i | Black oake==eececaaaa { === 1| jack pine,
i | i | i iNorthern pin oak----] --- | eastern white pine.
i H i i i iSugar maple-——e-—aa- [
i [} ] ] 1 ] 1 )
t ] 1 ] 1 1 1 ]
Cromwell-—==ceeae" ! 2d }Slight |ModerateiSlight |[ModerateiRed pine-————aceea-- i 64 }Red pine,
i 1 : i i 1Quaking aspen=e-=--- | === | jack pine.
i i | | i iJack pine-----=v-c--o HEEE T
! H ! i ) lEastern white pine--} ~-- |
1 1 ] 1 1 1 1 1
1 1 ' 1 1 t 1 1
RpD*, RpE¥: H ' ! l | i 1 i
Rosholt=ceecceacaaaa ! 2r (ModeratelSlight 1Slight |ModerateiNorthern red oak----} 62 i{Red pine,
) i t i ! tBlack ocak-======c--= | === 1 Jjack pine,
| | i i | iNorthern pin oak----} --- | eastern white pine.
| i i | : iSugar maple-==-eee-- o=
1 1] 1 ] ] 1 ] ]
) ] 1 1 ) 1 1 1
Cromwell-e—eca—aea—a i 2d IModerateiModerate!Slight |ModerateiRed pine-----cec-c--- i 64 }Red pine,
1 i i i i {Quaking aspen------- { ==-— 1 Jjack pine.
) } i | i iJack pine----=------- ===
H H i i i {Eastern white pine--| -=- |
1 1 ] (] 1 1 1 ]
1 L} ] 1] 1 1 ) ]
RVB-mmm e e emc e ! 20 1Slight iSlight 1Slight |ModerateiNorthern red oak----{ 65 (Eastern white pine,
Rosholt Variant | 1 i i i iSugar maple--eae==a= { === | red pine,
i i i i i {Eastern white pine--| --- | white spruce.
1 1 ] 1 ] ] 1 t
1 1 1 1 1 1 ' t
SaB, SaC-=----=---- ! 20 iSlight 1Slight {Slight |!ModerateiNorthern red oak----{ 65 {Red pine,
Santiago i i : : ' ISugar maple~=w~=~=== i --—- | eastern white pine,
| | | H i iAmerican basswood---| --- | white spruce.
! ! : ! ! iWhite ash---cccoenao §om——
| i i i i iRed maple-------c--- §o=--
1 1 1 1 1 1 1 1
1 1 ] ] ) L) 1 1
SaDe=ccmccccccanaaa ! 2r |Moderate!Slight |Slight |{ModerateiNorthern red oak----} 65 iRed pine,
Santiago i i i i | iSugar maple-=--===a-- | === | eastern white pine,
| i i ! i |American basswood---| --- | white spruce.
1 1 H i | iWhite asheecececcaccaaa R
: ! : ' | iRed maple-----c-c--- o--—
: i i i 1 i i t
ScB¥, ScC*: i 1 i i i i i i
Santiago=~====c--a ! 20 1Slight Slight Slight |ModerateiNorthern red oak----} 65 iRed pine,
H H i i | ISugar maple-—=—==e-x } === | eastern white pine,
i 1 i i ' | American basswood---| --- | white spruce.
i H i i i iWhite ashe—ceccaaa-a V==
! ! ! ! ! {Red maple--—---=-o--- (===
1 1 1 1 ) 1 ] 1
1 1 1 1 1 1 1 1
Antigo===emecaca—-a t 20 iSlight {Slight 1Slight |ModerateiSugar maple--------- i 63 JEastern white pine,
{ i | i |American basswood=--} --- | red pine,
] 1 ) 1 ]
1 1 1 1 ]
| i i i i
i i : | i

See footnote at end of table.
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

1 Management concerns
Soil name and {ordi- T

Potential productivity
T

1 T T
1 1 1
i Equip- i i J i i
map symbol- ination) ment iSeedling, Wind- | Plant | Important trees 1Site | Trees to plant
isymbol} limita-imortal- | throw {competi-) iindex!
i i tion 1 ity { hazard | tion | i i
T i J | 1 o i i
i i i ] i i ] '
ScD#: | i i i i | { i
Santiago~-~-===~-- ! 2r |ModerateiSlight |Slight |ModerateiNorthern red oak----) 65 |Red pine,
i i ; i i }Sugar maple--------- { --- | eastern white pine,
' i { i i |American basswood---} --- | white spruce.
' i i ; i iWhite ash-=-wcccca-- Poe-—
i i i i i iRed maple-~-=-----=- P
1 1 1 1 1 ] 1 [
1 1 + + L} ' 1 t
Antigoe===s-ae-ean ! 2r |iModerate;Slight [Slight IiModerateiSugar maple-======== » 63 iEastern white pine,
' i j ' i VAmerican basswood---| --- | red pine,
g i i i i iNorthern red oak----} --- | white spruce.
) i ] ] i }Eastern white pine--| --- |
1 + 1 1 1 ] 1 )
' ] 1 L} 1 ' t 1
SMemmeccm e eccememm ! 3w |Severe |Severe |Severe (Severe |Tamarack~-----===---- » 49 iBlack spruce.
Seelyeville i { i i i 'Black spruce-------- Poe—=
i ] 1 1 1 1 1
¢ ! 1 ) ! ) 1 1
USmmmmmmmmcmmmee e i H4s [Severe Severe |Slight 1Slight (Northern pin oak----i 45 [Red pine,
Udorthents, sandy ! i i ; i 1Black oak=====wweeax { === 1 Jack pine.
i } i i i iWhite oak----~------ boe——
i i i i \ iJack pine-=meee=uo—-—- T
i 1 1 ) 1 [ 1 ]
tl 1 1 ' 1 1 1 '
Uy-==cemmemreceeeee ! 3r iSevere |Severe Slight |Slight I[Northern pin oak----} 52 |Red pine,
Udorthénts, loamy . { i i i iBlack oak---—===c=--- i =-- 1 Jjack pine.
i i i { i iWhite oak=w=-ceccaen T
{ ' g { i ' i ]
A ettt ! 5w iSevere |[Severe |Severe S5Slight |[Red maple----~------ i 35 iRed maple,
Warman Variant i i i i i IWhite ash~---c-ee--- { --- | white ash.
i i i ] i iAmerican elm-------- T
i i | i i iQuaking aspen------- ST
1 ' ) 1 ) 1 1
1 ] 1 1 1 1

| 1

# See map unit description for the composition and behavior of the map unit.
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[The symbol < means

environmental plantings are listed.

this height cl

TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

less than; the symbol > means greater than.

ass]
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Only soils suited to windbreaks and
Absence of an entry means soil does not normally grow trees of

Soil name and

Trees having predicted 20-year average

heights, in feet, of--
-

Burkhardt

CaA, CaB, CaC2----
Campia

CbB, CbC, CbD-----
Campia Variant

cotoneaster,

peashrub, common
ninebark.

Northern white-
cedar, common
ninebark, lilac,
silky dogwood.

Northern white-
cedar, common
ninebark, lilac,
silky dogwood.

White spruce,
Norway spruce.

White spruce,
Norway spruce.

pine, red pine.

Eastern white

a
pine, red pine.

Eastern white

a
pine, red pine.

1]
1
: t 1 1 1
map symbol i <8 i 8-15 ) 16-25 | 26-35 1 >35
1 1 ] ] +
T : T T T
1 1 1 1 ]
] ] 1) 1 [l
] ! t 1 [
AfA, AfB, AfC2, | : : ' '
AfD-ecccccacneann H - tNorthern white- iWhite spruce, {Eastern white i -
Alban i | cedar, common i Norway spruce. { pine, red pine. |
i ! ninebark, lilac, i i :
| ! silky dogwood. i i
] 1 ] ) 1
1 1 1 1 1
Ag--=mmcmmmcccaana | —— iNannyberry iWhite spruce-=—--- 1Eastern white i ~——
Alstad i \ viburnum, silky | ! pine, silver i
H } dogwood, common | | maple, white ash.!
] ! ninebark. ' i i
1 t 1 1 1
1 [ 1 [} 1
A1B, AlC, AlD, : : ' : '
AlE, AnB, AnC, i i 1 i i
AoB¥*, AoC*, AoD*,! i i i 1
AOE*, ArC*, 6 ArD¥*-| -—- iNorthern white- iNorway spruce----- {Eastern white i -——
Amery H | cedar, common H { pine, red pine.
| i ninebark, silky | ! H
1 ! dogwood, lilac. | i i
] ' ] i) 1
) ] 1 ] v
AtA, AtB, AtC2-~--} -— iNorthern white- iWhite spruce, iEastern white i -——-
Antigo i | cedar, common | Norway spruce. } pine, red pine, |
i ! ninebark, silky ! ! green ash. '
| ! dogwood, lilac. | i i
1 1 1 ] 1
1 1 1 ' 1
AUAem e e e | --- iLilac, silky iWhite spruce, 1Golden willow, iEastern
Auburndale i | dogwood. | black spruce. | green ash. | cottonwood.
) [ ) 1) ]
1 1 1 1 1
| T ! _—— 'Northern white- \Green ash, white I{Eastern white : ---
Barronett 1 { cedar, redosier | spruce. | pine, silver '
; ! dogwood, nanny- | i maple, jack pine.
i ! berry viburnum, | i
1 1 1 ] »
1 1 1 1 \
Bemmcmcmc el | -—— iNorthern white- iGreen ash, white I[Eastern white | -———
Barronett Variant| ! cedar, redosier | spruce. ! pine, silver i
) ! dogwood, i ! maple, jack pine.!
] ! nannyberry H }
! } viburnum. | i i
) 1 ] ] 1
+ 1 1 ) 1
N : -—— iNorthern white- iWhite spruce, JEastern white i -—-
Brill { cedar, common { Norway spruce. ! pine, red pine.
{ ninebark, silky | H H
| dogwood, lilac. | 1 i
1 r 1 1
] ! L} t
BpA, BpB, BpC2----{Manyflower iLilac, Siberian iNorway spruce----- iEastern white : ---
| ) X
1 ] L]
] 1 1
1 1 1
) 1 1
' 1 1
1 1 ]
] 1 1
1 1 1
L 1 1
| | !
i i ;
1 ] ]
1 1 1
] 1 [}
1 1 L]
] 1 1
1 1 1
] 1 1
1 L} t
] 1 ]
1 1 1

See footnote at

end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

SOIL SURVEY

Soil ,name and

Trees having predicted 20-year average heights, in feet, of--
o1 T T

T
|

cedar, redosier
dogwood, silky

dogwood.

white ash.

map symbol <8 8-15 : 16-25 ) 26-35 >35
. T
ChB, ChC2, ChD2---{Manyflower Lilac, Amur maple |Norway spruce-----(Eastern white -——
Chetek cotoneaster. { pine, red pine,
i jack pine.
1
t
CMAmmmm e e - Northern white- White spruce, {Eastern white -—-
Comstock cedar, redosier spruce, black i pine, silver
dogwood, spruce, { maple, red pine,
nannyberry i white ash.
viburnum, silky i
dogwood. i
i
CPpA=moccmcmeee e -——- Nannyberry White spruce, iEastern white ---
Comstock Variant viburnum, black spruce, | pine, silver
northern white- i maple, red pine,
i
'
[}
b
{
i

o

Cr

cr

CuA
Cr

CvB
Cv
Cx

C

DaA
Da

Fr

romwell

omwell Variant

oswell

y CuBe—mcceceao
ystal Lake

, CvC2, CvD,

E, CwD3, CxB¥,
C2*, CxD2¥ece-o
ushing

, DaB,
kota

eeon

Vanhoutte spirea

Silky dogwood,
gray dogwood.

See footnote at end of table.

Northern white-
cedar, Russian-
olive, Siberian
crabapple,
Siberian
peashrub.

Northern white-
cedar, Russian-
olive, Siberian
crabapple,
Siberian
peashrub.

Lilac, arrowwood
silky dogwood.

Northern white-
cedar, common
ninebark, lilac
silky dogwood.

Northern white-
cedar, common

ninebark, silky
dogwood, lilac.
Siberian
crabapple, lilac,

silky dogwood,
gray dogwood.

Siberian
crabapple, gray
dogwood, lilac,
silky dogwood.

Northern white-
cedar, Amur
maple, American
cranberrybush.

White spruce,
Norway spruce.

White spruce,
Norway spruce.

White spruce,
Norway spruce.

White spruce,
Norway spruce.

White spruce,
black spruce,
Norway spruce,
Siberian
crabapple.

Norway spruce----

Norway spruce----

White spruce-----

!

Eastern white
pine, red pine.

Eastern white
pine, red pine.

Red pine, eastern

white pine.

Eastern white
pine, red pine.

Eastern white
pine, red pine.

Eastern white
pine, red pine.

Eastern white
pine, red pine.

Eastern white
pine, red pine,
green ash.

o o e o e e e e e e o e e e o e e e mm e = i o e e i A o o e e e
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average heights, in feet, of--

Soil name and T

maple, red pine,

]
1
1}
1
1
1
1
)
]
'
1
1
]
1
]
'
]
1
)
'
{
berry viburnum, :
! white ash.
]
1
1
1
i
1
i
]
1
'
1
)
1
{
'
t
'
1
]
:
)

silky dogwood.

T
)
: 1 ] 1
map symbol : <8 i 8-15 i 16-25 i 26-35 d >35
1 ] ] ] 1
: ; e : ;
} i i i i
HrB===~e—emcemeaan H --- {Eastern redcedar, (Norway spruce----- {Eastern white H -———
Hubbard i { Siberian i ! pine, red pine. |
H ! crabapple, : : |
. ! northern white- | H i
H | cedar, silver . i
i ! buffaloberry, 1 i
i i\ Russian-olive, | i i
t ] 1 ] [}
1 ] 1 1 ]
LnA-ee—emmmmm e i .- iNorthern white- 'White spruce------ iEastern white | -——
Lino i i cedar, lilac. ) ! pine, red pine, |}
i i i { Jjack pine. !
1 1 1 1 1
) [ 1 1 ]
MaA, MaB-—--—e---= . -—- iNorthern white- iGreen ash, white  Eastern white ! -——-
Magnor ) { cedar, silky | spruce. { pine, silver i
i \ dogwood, nanny- | { maple, red pine. |
i { berry viburnum. | i i
i 1 1 1 1
1] 1 1 ] 1
MnB, MnC, MnD-=--- iManyflower iEastern redcedar, |Norway spruce----- iEastern white i ---
Menahga { cotoneaster. ! Russian-olive, i { pine, red pine, |
i ! Siberian | i\ jack pine. '
| | crabapple, silver: i i
i ! buffaloberry, i ) 1
i i Siberian i i i
i | peashrub. i |
i i i i i
I i i i i
MOB-m—m e e e i -—- iLilac, silky {Amur maple, iRed pine, eastern ; -——
Mora i } dogwood, nanny- ' white spruce, i white pine. i
i | berry viburnum, | i
i \ common ninebark., | i i
1 i 1 1 1
1 v ¥ + 1
NyAeemcmmmecem - {Manyflower iEastern redcedar, (Norway spruce----- {Eastern white i -—-
Nymore | cotoneaster. | Siberian : \ pine, red pine, |
i i crabapple, | ! jack pine. |
i | Siberian i i i
i | peashrub, i i
r ] ] 1 '
1] ) ) ) ]
0gB, 0gC, 0gD-~=-- iManyflower iEastern redcedar, iNorway spruce----- iEastern white ! -——-
Omega | cotoneaster. i Russian-olive, i pine, red pine, |
i ! Siberian i jack pine. \
H ! peashrub. ) 1
1 ] 1 1
] 1 [ 1
PVA-=ccccccenceaee i -— iNannyberry iWhite spruce, Eastern white i -
Plover | } viburnum, silky | black spruce. pine, silver i
i ! dogwood. i maple, red pine, |
: i i white ash, 1
1} ] 1 ]
! 1 1 1
PXA-mmmmmcmmememem ' - { Northern white- (White spruce, Eastern white i -——-
Poskin { cedar, nanny- { black spruce. pine, silver |
] 1 ]
; | i
i i i
i i i
RODmemme e iManyflower tLilac, nannyberry iNorway spruce, Eastern white i -———
Rosholt | cotoneaster. \ viburnum, silky | white spruce. pine, jack pine, |
) { dogwood. i red pine. i
] 1 1 1
1 1 1 1
RpB*, RpC*, RpD*, | ! i ]
RpE*: i ! i 1
Rosholt-—ee—ca—-o iManyflower iLilac, nannyberry iNorway spruce, Eastern white 1 -—-
i cotoneaster, \ viburnum, silky | white spruce. pine, jack pine, |
H ! dogwood. H red pine. !
1 1 t 1}
1 [} ] '

See footnote at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average heights, in feet, of--
S

cedar, common Norway spruce. pine, red pine.
ninebark, silky

dogwood, lilac.

Antigoe=meemcmcan —-——— Northern white- White spruce, Eastern white -——-
i cedar, common Norway spruce. pine, red pine,
i ninebark, silky green ash.
H dogwood, lilac.
1
WVemmrmmce e meee i -—- Northern white- Green ash, white Eastern white -~
Warman Variant cedar, redosier spruce, pine, jack pine,
dogwood, silver maple.
nannyberry

viburnum.

T
1
Soil name and | i i H }
map symbol i <8 i 8-15 | 16-25 i 26-35 i >35
1 Ll 1 [} 1
— T ; Y 7
! 1 1 ' 1
i 1 i i i
RpB*, RpC*, RpD¥, | i | i i
RpE*: ) | | B i
Cromwell-=ee—w-- i -—— iNorthern white- iNorway spruce---=-- iEastern white i -~
1 { cedar, Russian- | i pine, red pine. |
| i olive, Siberian | H H
' | crabapple, } i }
i | Siberian ! ! :
| ! peashrub. ' | )
1 1 ) ] 1
1] 1 ] ) 1
RVBrmw e mme e ! _— iNorthern white- tWhite spruce, {Eastern white i ~—-
Rosholt Variant |} { cedar, common i Norway spruce. { pine, red pine. |
i ! ninebark, lilac, | i i
i ! silky dogwood. i i
1 b ] 1 1
] ] { ! )
SaB, SaC, SaD-=-~-- i --- iNorthern white- iWhite spruce, {Eastern white i -
Santiago i | cedar, common { Norway spruce. { pine, red pine. |
: ! ninebark, silky | i i
| | dogwood, lilac. | H \
) 1 ] 1 |
1 1 1 1 i
ScB¥, ScC*, ScD¥*: | H | | i
Santiago-~--==~-- i -— iNorthern white- iWhite spruce, {Eastern white i -—~-
] ] 1 ]
1 1 1 1)
i i i i
i i | i
1 + 1 1
1 ’ 1 '
1 1 ] ]
[ 1 1 1
1 i) 1] ]
1 ' ' 1
| i i i
] ] ] {
) ] ) L}
1 ] t b
1 1 i '
1 ] ] ]
1 1 1 1
i i i :
i | i i
i i i i
1 1 1 ]
1 1 1 1
1 ] 1 [l
) 1 1 1]

* See map unit description for the composition and behavior of the map unit.
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TABLE 8.--BUILDING SITE DEVELOPMENT

[Some of the terms used in this table to describe

restrictive soil features are defined in the Glossary.
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See text

slope.

low strength.

for definitions of "slight," "moderate," and "severe." Absence of an entry means soil was not rated]
i 1 i i i 1 :
Soil name and | Shallow i Dwellings ! Dwellings i Small i Local roads | Lawns and
map symbol \ excavations | without i with {  commercial i and streets | landscaping
i i basements i basements i buildings i i
T il T 1 T T
E E : : | :
Admemmccmcmcce e iSevere: {Severe: |Severe: {Severe: iSevere: iSevere:
Adolph i wetness, " wetness, | wetness, | wetness, | wetness, { floods,
i floods. i floods. i floods. i floods. { floods, | wetness.
H i { 1 i frost action. |
1 ) 1 1 1 1
1 1 1 ' l 1
AfAcomccmaccaeaea iSevere: 15lightee=ececa- 1Slighteecemacaa 15lighteeeccaaao |Moderate: 1Slight.
Alban ! cutbanks cave. | : ! i low strength, |
i i i 1 | frost action. |
1 ] ] 1 1 1
1 1 1 1 1 1]
AfB-cmemecceeee iSevere: 1Slight--=ccen-- 1Slight-==eee--- {Moderate: {Moderate: iSlight.
Alban ! cutbanks cave, | | i slope. ! low strength, |
i ) i i i frost action. |
1 1 1 1 1 )
+ 1 1 1 1 1
AfClmmmmcmmmeee e iSevere: iModerate: iModerate: iSevere: {Moderate: tModerate:
Alban | cutbanks cave.| slope. i slope. i slope. | low strength, | slope.
; ' ' ' i slope, i
i : { i i frost action. |
t 1 ] 1 1 1
1 1 ' 1 1 i
AfDeemcme e ene |Severe: iSevere: iSevere: iSevere: iSevere: iSevere:
Alban | cutbanks cave,|{ slope. \ slope. i slope. | slope. | slope.
{ slope. i ) i i i
1 1 ] 1 1 1
1 L} 1 1 1 1
Y e L LT iSevere: iSevere: iSevere: |Severe: |Severe: i Moderate:
Alstad { wetness. | wetness, | wetness, | wetness, | frost action, | wetness,
i i floods. i floods. i floods. i low strength. |
¥ ] ] ] [} ]
1 1 1] 1 1 1
AlB--~ecmccmee e iSlight-------~-~ 1Slight-===-=--- tSlighte-=-cue--- 1Slight-==eeeua- iModerate: 1Slight.
Amery H i H ! | frost action, |
i i | | ! low strength. |
1 i 1 1 1 1
+ 1 1 1 1 t
AlC-—mmccmcccee {Moderate: iModerate: iModerate: |Severe: iModerate: iModerate:
Amery } slope. | slope. i slope. i slope. | frost action, | slope.
i ! : i { low strength, |
i i } ! ! slope. i
| | ! i i i
AlD, AlE-=aeame—-- iSevere: ISevere: ISevere: ISevere: ISevere: ISevere:
Amery \ slope. i slope. \ slope. i slope. i slope. { slope.
i ) i i i '
ANBommccccmmm e {Slightemo-o=nu- 1Slight——occcan- 1Slight-—meacee- 1Slightecmmmooen Moderate: {slight.
Amery } | i ' i frost action, |
] i i } i low strength. |
1 1 () 1} ] 1
' 1 1 1 1 1
AnCommcemmcce e {Moderate: {Moderate: {Moderate: |Severe iModerate: iModerate:
Amery i slope. y slope. { slope. i slope. i frost action, | slope.
i i i i ! low strength, |
i 1 i i \ slope. H
i 1 1 1 t 1
) 1 1 ] 1 1
AOB¥ e ecemee e iSevere: 1Slight--==v~==- 1Slight-===cau-- iSlighte=eecaae-- iModerate: iSlight.
Amery \ cutbanks cave.| i ! \ frost action, |
i 1 ! ' { low strength. ,
1 1 ] 1 1 1
1 1 1 1 1 ]
AOCH e e iSevere: tModerate: iModerate: {Severe: {Moderate: {Moderate:
Amery { cutbanks cave., slope. ! slope. { slope. i frost action, i slope.
} i i \ i low strength,
1 i i , \ slope. H
i 1 | i i i
AoD*, AOE¥-=-----~ {Severe: iSevere: iSevere: iSevere: iSevere: iSevere:
Amery i cutbanks cave,i slope. i slope. | slope. i slope. i slope.
! slope. i i : | i
1 ] 1 1} 1] 1
1 1 1 1 1 1
ArC¥emcmcc e iModerate: 1Slighte—eeeeenuaa 1Slight-=ec=ec-a-- iModerate: {Moderate: iSlight.
Amery slope. i low strength, | frost action, ,
) ] )
1 1 1
i { '

See footnote at end of table,.
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued

SOIL SURVEY

|
1
i too clayey.
)
|
1

See footnote at end of table.

low strength.

low strength,
wetness.

shrink-swell,
low strength.

T 1 T T T T
) 1 ' ) ¥ '
Soil name and | Shallow | Dwellings H Dwellings H Small i Local roads | Lawns and
map Symbol i  excavations | without i Wwith | commercial i and streets | landscaping
! 1 basements 1 basements , buildings ) 1
j i ) ) j i
| ) ) i ) i
ArD¥ e e e s |Severe {Severe: iSevere: iSevere: |Severe: |Severe:
Amery i slope | slope. | slope. y slope. i slope. i slope.
1 1 1 b | 1
1 1 1 ' ’ 1
AtAemmccmeccm————m 'Severe: {Moderate: 'Moderate: iModerate: iModerate: iSlight.
Antigo ! cutbanks cave.! shrink-swell, | shrink-swell, | shrink-swell, | low strength, |
i | low strength. | low strength. | low strength. | frost action, |
i i i ' | shrink-swell. |
1 i i 1 1 1
1 1 1 1 1 1
AtB--ccmmmcmmmmeee {Severe: iModerate: iModerate: {Moderate: {Moderate: iSlight,
Antigo ! cutbanks cave.! shrink-swell, |} shrink-swell, | slope, { low strength, ;|
1 { low strength. | low strength. | shrink-swell, { frost action, )
i | i ! low strength. | shrink-swell. }
[ | 1 1 1 1
1 ' 1 1 1 +
AtCl---mmcmcememnm iSevere: iModerate: iModerate: iSevere: iModerate: iModerate:
Antigo | cutbanks cave.) slope, \ slope, \ slope. ' low strength, | slope.
] { shrink-swell, | shrink-swell, | i frost action, |
H i low strength. | low strength. | i slope. |
| 1 Ll 1 1 1
) 1 1 ) 1 1
AUA=—mmm e {Severe: |Severe: 1Severe: }Severe: }Severe: 'Severe:
Auburndale | wetness, { wetness, | wetness, { wetness, | wetness, | wetness,
! floods. i floods. i floods. i floods. i floods, i floods.
i i i i ! low strength. |
] ] 1 1 1 1
) ) 1 1 1 1
Bleeemem—emm—————— 'Severe: !Severe: \Severe: iSevere: iSevere: iSevere:
Barronett | wetness, | wetness, | wetness, | wetness, | wetness, i wetness.
y floods., | floods. | floods. { floods. i floods, H
) H i | i frost action. |
] ] 1 ] ] 1
] 1 1 1 ' 1
A |Severe: {Severe: 1Severe: 1Severe: }Severe: 1Severe:
Barronett Variant| wetness, | wetness, { wetness, | wetness, | wetness, | wetness.
! floods. i floods. } floods. } floods. ! frost action, |
i i | i i floods. i
i i i i i i
Bfemmmmmmeccmem e {Severe: iSevere: iSevere: iSevere: iSevere: iSevere:
Bluffton i wetness, 1 floods, { floods, } floods, { floods, i floods,
i floods. | wetness. ) wetness. | wetness. | wetness, | wetness.
i ) i i | frost action. |
1 1 1 1 1 1
1 1 1 ] 1 )
BlA-m—eomm e {Severe: iModerate: {Moderate: {Moderate: 1Severe: iSlight.
Brill i cutbanks cave.{ shrink-swell. | wetness, ! shrink-swell. | frost action, |
i ) | shrink-swell. | i i
) 1 1 1 1 |
. ! 1 1 1 1 t
BpA==-=memmce e iSevere: 1Slight-===eeccev iSlight=eceeccee=- 1Slight--=-====< 1Slighteeceemaa"= iSlight.
Burkhardt | cutbanks cave.! { i i i
1 1 1 1 1 1
1 1 ] 1 ] 1
BpB-m—emmmeme e iSevere: 1Slighte=emmeean 1Slighteswemem=c iModerate: 1Slight-=ceceae= 1Slight.
Burkhardt { cutbanks cave.; i i slope. i i
t ] 1 ] 1 i
] ' 1 1 1 ]
BpC2---cmmommmmmem |Severe: {Moderate: iModerate: iSevere: i Moderate: iModerate:
Burkhardt | cutbanks cave.i slope. i slope, { slope. i slope. { slope.
] [} ] 1 1 1
' 1 1 ] 1 1
Cahmmmemmmmec e iModerate: iModerate: iModerate: {Moderate: iSevere: 1Slight.,
Campia ! cutbanks cave.! low strength. | low strength., | low strength, | low strength, |
| i i i { frost action. |
i 1] 1 1 1 1
t 1 1 1 1 1]
CaB-mmemmmmce e iModerate: yModerate: iModerate: iModerate: {Severe: i1Slight.
Campia ! cutbanks cave.| low strength. | low strength. | slope, i low strength, |
i i | ! low strength. | frost action. |
i 1 ] 1 1 +
1 1 ' 1 1 ]
CaClmmemmmme e iModerate: ‘Moderate: iModerate: 1Severe: 1Severe: iModerate:
Campia i slope, i slope, } slope, i slope. i low strength, | slope.
\ cutbanks cave.! low strength. | low strength. | } frost action. |
1 1 ) 1 ] 1
1 1 1 ' 1 1
CbBemccmm e {Moderate: {Moderate: 'Moderate: 'Moderate: 1Severe: 1Slight.
Campia Variant wetness, ! shrink-swell, | shrink-swell, } slope, { low strength. |
" | ) ] 1 ]
: ' : i b
] 1 1 ' L}
1 1 1 ] |
1 1 1 1 '
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shrink-swell,

T T T T T T
1 ) 1 ] 1 1
Soil name and | Shallow } Dwellings } Dwellings i Small } Local roads | Lawns and,
map symbol i excavations | without | with i commercial { and streets | landscaping
| | basements } basements i buildings ) i
] i i ] ) i
i ) i } i }
ChbCommmmme e iModerate: iModerate: iModerate: iSevere: iSevere: iModerate:
Campia Variant i too clayey, ! slope, ! shrink-swell, | slope. i low strength., | slope.
! slope. ! low strength, ! slope. } i i
} ! shrink-swell. |} | i }
() () ) 1 ) ()
) ) 1 1 1 1
ChD=memrm e e iSevere: }Severe: iSevere: iSevere: iSevere: iSevere:
Campia Variant i slope. i slope. i slope. | slope. } low strength, | slope.
i i ] i i slope. i
) i i i ; i
[ }Severe: iSevere: iSevere: 1Severe: iSevere iSevere:
Cathro } wetness, | wetness, } wetness, i wetness, ) wetness, ! excess humus,
i floods, i floods. i floods. i floods. ! low strength, | wetness,
! cutbanks cave.! } ] | frost action. | floods.
1 1] 1 () 1 1
¥ ] ] 1 1 1
ChBe—ccccccmcceeee iSevere: 1Slight=e=eceeeaa 1Slighteceececaaaa {Moderate: 1Slight-=e=cee-- iModerate.
Chetek ! cutbanks cave.} } ! slope. ! i
1 1 1 () 1 1
1 ¥ ¥ ) 1] ]
ChC2--memmmceeeee iSevere: iModerate: {Moderate: iSevere: iModerate iModerate:
Chetek ! cutbanks cave.! slope. i slope. ! slope. i slope. i droughty,
| i i ) i | slope.
! i ] ! } ]
ChD2eccccmmnceee e iSevere: iSevere: iSevere: {Severe: iSevere |Severe:
Chetek ! cutbanks cave,| slope. i slope. } slope. i slope. i slope.
! slope. } ] ] i !
! i i } i }
CMA-e e e e iSevere: iSevere: iSevere: }Severe: iSevere: }Moderate:
Comstock | wetness. i floods., i floods, i floods. } frost action, | wetness.
i | | wetness. i ! low strength. |
] 1 ) ] ] 1
1 1 1 |l 1 ¥
CpA-mmrr e iSevere: iSevere: iSevere: iSevere: }Severe: iModerate:
Comstock Variant } wetness, ! wetness. i wetness. | wetness. ! frost action, | wetness.
} too clayey. } } i ! low strength. |
1 1 1 1 ] 1
¥ 1 1 ¥ 1 ¥
CrAmeeccccccccaeaa {Severe: 1Slighteeeeeauaa- 1Slightee~eemaa= iSlight-==e===- islight===ee=a-= 1Slight.
Cromwell | cutbanks cave.} | i } i
1 () 1 1 1 ]
] 1 1 1 1 ]
CrBeceeccccc e iSevere: 1Slight====e-===- 1Slighte——=ewa-a iModerate: iSlight-—===—--- 1Slight.
Cromwell ! cutbanks cave.} ] i\ slope. | }
1 1 1] 1 ) 1
1) ) 1 1 1 1
Crlesemccccmccce iSevere: iModerate: iModerate: iSevere: iModerate: |Moderate:
Cromwell } cutbanks cave.} slope. } slope. i slope. \ slope. i slope.
1 1 1] 1 [} 1
} } 1 1 1 1
CrDe=-cemmeaeeee iSevere: iSevere: iSevere iSevere: iSevere: iSevere
Cromwell } cutbanks cave,! slope. ! slope } slope. i slope. ! slope.
| slope. | ' ! | L
; ! } ; } ]
C8A~=memcmmcrcmaaa }Severe: }Severe: }Severe iSevere: jSevere: }Moderate:
Cromwell Variant | wetness, | wetness. | wetness. ! wetness. { frost action., } wetness.
! cutbanks cave.! } | } ]
1 ) ) 1 1 1
1 1 1 1 1
CtA-mmccmcccm e iSevere: iModerate: {Severe: iModerate: iSlight---vc~=-= iModerate:
Croswell | cutbanks cave,! wetness. } wetness. ! wetness. ] } too sandy.
| wetness. ! ; ; i ]
} } } | ! i
CUAmccmmcm e }Moderate: }Moderate: }Moderate: iModerate: iSevere: iSlight.
Crystal Lake ! wetness. i low strength. | wetness, { low strength. } frost action, |
! ! ! low strength. | ! low strength. |
1 1 1 1 1} 1}
1 ] 1] 1 1 1
CuBeemccmem e iModerate: iModerate: 'Moderate: }Moderate: }Severe: 1Slight.
Crystal Lake i wetness, ! low strength. | wetness, } slope, ! frost action, |
} 1 | low strength. | low strength. } low strength. |
1 1 1 ) 1 1}
1 ¥ 1 1 1 1
CVB~emcmcccmccaaaa 1Slighte=ewmean= iModerate: iModerate: iModerate: }Severe: }Slight.
Cushing low strength, | shrink-swell, |} slope, | low strength. |
shrink-swell. | wetness. i low strength, | i
1 1 1 1
; ; | |

See footnote at

end of table,
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued

SOIL SURVEY

T T T T T T
1 ' ) 1 ] 1
Soil name and | Shallow ! Dwellings ! Dwellings i Small i Local roads | Lawns and
map symbol { excavations | without ) with { commercial } and streets | landscaping
! ! basements \ basements ) buildings i 1
i ] i H i j
i i 1 i i i
CVC2mmmmmmmmee e IModerate: iModerate: iModerate: |Severe: iSevere: i Moderate:
Cushing i slope. ! slope, i slope, i slope. | low strength. | slope.
H ! low strength, | shrink-swell. | H )
i \ shrink-swell. | i i )
1 1 ] 1 1 ]
1 ' ) 1 1 )
CvD, CvE, CwD3=----}Severe: 'Severe: 'Severe: iSevere: iSevere: 'Severe:
Cushing i slope. i slope. { slope. i slope. ) slope, i slope.
i i { ; ! low strength. |
] 1 1 ] 1 1
] 1 1 1 [l 1
CXB¥ e e e 1Slightee~eaaa-- {Moderate: \Moderate: iModerate: iSevere: 1Slight.
Cushing \ i low strength, | shrink-swell, | slope, i low strength. |
H | shrink-swell. | wetness. i low strength, | H
i ) i { shrink-swell., | ;
1 1 ] 1 ] |
1 1 1 [} ' ]
CxXC2¥emmcmmce e e iModerate: iModerate: iModerate: |Severe: {Severe: iModerate:
Cushing } slope. ) slope, } slope, { slope. i low strength. | slope.
! i low strength, | shrink-swell. | i
! ! shrink-swell. | H H i
1 1 1 1 1} ]
1 1 t 1 ' I
CxD2¥cmemcccecce iSevere: iSevere: iSevere: iSevere: iSevere: iSevere:
Cushing ! slope. i slope. i slope. ! slope. } slope, i slope.
} i i i i low strength. |
i i i ) i 1
Daf=emomm—emmmemem 1Severe: 1Slight=meme—a=- {Slight==eceeee-- 1Slighte=e=eaaa- {Moderate: 1Slight.
Dakota ! cutbanks cave.! i i ! low strength. |
1 1 1 1 ] ]
[} ] 1 i 1 '
DaBemmeem e iSevere: 1Slight--==--=-- 1Slighteeceaaamx iModerate: i Moderate: iSlight.
Dakota | cutbanks cave.| | { slope. I low strength. |
] 1 1 1 1 ]
1 1 ] 1 1 ]
[ T iSevere: 1Slight==ecameeex 1Slight=======-- 1Slightee=eaeaee- iModerate: 1Slight.
Dakota i cutbanks cave.| i ) i low strength. |
] 1 ] t 1 ]
] [ ] i 1 1
DVA==cmmmcmmee -~ iSevere: {Severe: iSevere: iSevere iSevere: iModerate:
Dakota Variant | wetness, { wetness, { wetness, | wetness, } frost action. | wetness.
! cutbanks cave.! floods. i floods. } floods. i
1 ] 1 ' 1 1
] 1 1 1 1 +
EmDe---ceceecceaaa iSevere: iSevere: iSevere: iSevere: iSevere iSevere:
Emmert i slope, { slope. ) slope. i slope. \ slope i slope,
| cutbanks cave.| : i | i too sandy,
1 : | i ) { small stones.
i { i i i i
Fa%, i } i i ) 1
Fluvaquents H i i i 1 )
1 i 1 i i {
Fe¥, ' i i ' : '
Fluvaquents, wet | ] i ' i {
1 ] 1 i i i
1 ' 1 1 i 1
FnBo—ecemmmemmeme 'Moderate: {Moderate: iSevere: iModerate: iModerate: iSlight.
Freeon \ wetness. | wetness, | wetness. ! slope, { frost action, |
! ! shrink-swell, | | wetness, ! low strength,
! { low strength. ) { shrink-swell. | wetness. i
] ] ] ) 1 ]
1 1 1 1 1 '
HrBee-eecmcmmmcamae 'Severe: 1Slight-======-- 1Slighteeeeeceaa- 1Slight-==~===-- 1Slightewweeea-= iModerate:
Hubbard ! cutbanks cave.! ) i 1 ! too sandy.
] 1 1 1 ] ]
1 ] 1 1 1 1
LNA-——e—emmmm e mem ISevere: tModerate: iSevere: iModerate: iModerate {Moderate:
Lino i cutbanks cave,! wetness. | wetness, i wetness. | frost action, | too sandy.
| wetness., i { i | wetness. {
1) 1 1 ] i 1
1 ' 1 ] i 1
MaA, MaB--—c-c----o 1Severe: iSevere: {Severe: iSevere: iSevere iModerate:
Magnor { wetness.. | wetness, ) wetness, | wetness, i frost action. | wetness.
H i floods. i floods. { floods. i
1 ] ] 1 1 1
1 1 ) 1 1 1
MKe—mmmme e !Severe: iSevere: ISevere: {Severe: iSevere: |Severe;:
Markey ! wetness, { wetness, i\ wetness, | wetness, | wetness, { excess humus,
i floods, { floods, i floods, i floods, i floods, { wetness,
i\ cutbanks cave.! low strength. | low strength., | low strength., | low strength. | floods.
1 1 ] 1 1 ]
] ] ] 1 1 1

See footnote at end of table.
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1 i 1 1 H 1
Soil name and | Shallow H Dwellings i Dwellings 1 Small i Local roads | Lawns and
map symbol | excavations | without i with | commercial i and streets | landscaping
i ' basements ' basements i buildings 1 '
T T T T T
1 1 ] 1 1 1
i | | i i i
MNBe--mcmm e e iSevere: 1Slight--------- 1Slight-eeeeeem- 1Slight-==~ee=-=- 1Slight=-==e-==u- iModerate:
Menahga | cutbanks cave.| i i i | too sandy.
) [} ] 1 1 1
1 1 1 t 1 1]
MNC—mcr e meec e e iSevere: {Moderate: tModerate: ISevere: iModerate: {Moderate:
Menahga | cutbanks cave.!  slope. | slope. i slope. | slope. { slope,
i ' ] | | i too sandy.
i i i i i 1
MND=emmc e eme e~ iSevere: iSevere: 1Severe: iSevere: iSevere: iSevere;
Menahga \ cutbanks cave,| slope. | slope. } slope. { slope. | slope.
! slope. ! 1 i 1 |
i i ) i i i
MOBmmm e me e 'Moderate: IModerate: ISevere: iModerate: iSevere: 1Slight.
Mora | wetness. { wetness., | wetness, { wetness, ! frost action. |
| i i i slope. i i
! ; i ] ! i
NS—mmem e e = 1Severe: iSevere: iSevere: iSevere: iSevere: iSevere:
Newson | wetness, | wetness. { wetness. | wetness. } wetness. | wetness.
i cutbanks cave.| i i ) i 1
. 1 () ] 1 1 1
] 1 1 ' ] ]
1517 P iSevere: 1Slighte=m—amua- 1Slighte-emoeoec !Slight=——=eoam—o 1Slighte——co—emo iSevere:
Nymore i cutbanks cave.! i i : { too sandy.
] t 1 ] 1 )
I 1 ] I | i
OgB=emem e iSevere: 1Slighteee~eeuao 1Slight-=eeceue- iModerate: 15lighte=e=vec-- iModerate:
Omega | cutbanks cave.| | | slope. i | too sandy.
1 ] ] 1 1 ]
[} 1 1 t ) 1
0gCemmmommm e == iSevere: }Moderate: iModerate: 1Severe iModerate: iModerate:
Omega { cutbanks cave.| slope. { slope. | slope i slope. { slope,
i | i i i | too sandy.
] 1 () 1 1 1}
1 t 1 1 1 ]
OgDeemcmc e iSevere: 'Severe: iSevere: iSevere {Severe: iSevere:
Omega { slope, | slope. | slope. i slope \ slope. i slope.
{ cutbanks cave.| 1 ! ! |
| i | i i :
Pg*. i : i i i i
Pits i i i : ; i
) i : ) i 1
PVA-c—mmmmmccee e iSevere: iSevere: iSevere: ISevere iSevere: |Moderate:
Plover | wetness, | wetness. | wetness. { wetness. i frost action. | wetness.
| cutbanks cave.! i i 1 i
' ] 1 1] + 1
[ 1 1 ' ) ]
PXA=c——mmmmem e iSevere: 1Severe: 1Severe: iSevere: iSevere: }Moderate:
Poskin { wetness, } floods, | wetness, { wetness, i frost action. | wetness.
i cutbanks cave.{ wetness. i floods, i floods. ! i
T ) ] 1 1 1
' 1 1 1 1 1
Rf-mememmceecc e iSevere: {Severe: iSevere: iSevere: iSevere: {Severe:
Rifle | wetness, | wetness, | wetness, | wetness, | wetness, | wetness,
! excess humus, | excess humus., | excess humus, | excess humus. | excess humus, i floods,
| cutbanks cave.i i low strength. | i frost action. | excess humus.
i) 1 13 1 1 1
' 1 ' 1 ] ]
ROA-mmccmmcceccam iSevere: 1Slighteee—eaaea 1Slighteeeeacan= 1Slight=me=mce-=- iModerate: 1Severe:
Rosholt | cutbanks cave.| i | ! frost action. | small stones.
1 ] 1 ] ] 1
. 1 1 1 1 1 1
ROB-=wecmamccceaaa 1Severe: 15light-=eeeueuaa 15lightececenaax {Moderate iModerate: 1Severe:
Rosholt | cutbanks cave.: H { slope. i frost action. : small stones.
t 1 1 1 ) ]
1 1 1 " 1) 1
RoC2-mmmocmcceeaee iSevere: ‘Moderate: iModerate: iSevere {Moderate: iSevere:
Rosholt | cutbanks cave.} slope. i slope. i slope \ frost action, | small stones.
1 i i i ! slope. !
i | : i 1 i
ROD==emmmmmee e - 1Severe: iSevere: |Severe: iSevere 1Severe: 1Severe:
Rosholt } cutbanks cave,| slope. | slope. ! slope. | slope. | slope,
i slope. i i i i i small stones.
i } i i i !
RpB*: ' ] ' ] i ]
Rosholt~=wwece-e- |Severe: 1Slight=-===e=-——- 1Slighte=eemeee= {Moderate: IModerate: 'Severe:
! cutbanks cave.| i \ slope. { frost action. ; small stones.
1 1 1 ] 1 1}
1 [ 1 1 1 ]
Cromwell-=v—eecee- iSevere: 13lighte=e-==meu- 1Slighteeemneam- iModerate: 15lightewmmenem- iSlight.
cutbanks cave.| { slope. i )
1 1 1
t 1 '

See footnote

at end of table.

L}
]
'



156

TABLE 8.--BUILDING SITE DEVELOPMENT--Continued

SOIL SURVEY

T SR T T T T
1 1] [} 1 [} '
Soil name and | Shallow H Dwellings H Dwellings H Small i Local roads | Lawns and
map symbol | excavations | without i with \ commercial | and streets | landscaping
| \ basements 1 basements i buildings i !
1 T T T T T
| X : ' ; ,
1 ] 1 1 ] 1
RpC*: | i i i : i
Rosholt--~—-ee-- iSevere: {Moderate: iModerate: {Severe: {Moderate: 1Severe:
! cutbanks cave.! slope. } slope. i slope. } frost action, | small stones.
! i i i i slope. |
] 1 ] 1 t 1
' 1 ) 1 b 1
Cromwelleamenaa= iSevere: iModerate: {Moderate: iSevere: iModerate: IModerate:
{ cutbanks cave.| slope. | slope. { slope. | slope. i slope.
i i i i i )
RpD*, RpE*: | 1 | i t !
Rosholt--~—=-w-- iSevere: iSevere: |Severe: iSevere: iSevere: 1Severe:
\ cutbanks cave,! slope. ! slope. { slope. i} slope. i slope,
| slope. i i i i ! small stones.
i i ) i { i
Cromwelle=eceem—n- iSevere: iSevere: 1Severe: iSevere: iSevere: 1Severe:
| cutbanks cave,| slope. ! slope. i slope. | slope. | slope.
\ slope. i i i i :
] 1 1 1 ] 1
1 1 1 1 + 1
RVB==ecmmcmmeeeea e {Moderate: iModerate: {Moderate: {Moderate: iModerate: {Moderate:
Rosholt Variant | depth to rock.| shrink-swell, | depth to rock,: slope, { low strength, | thin layer.
1 i low strength. | shrink-swell, | shrink-swell, | frost action. |
) 1 ! low strength. | low strength. | i
1 | 1 ] ) )
[} 1 ] 1 ) 1
SaB-—==eememo o 1Slight-=ccec-nwe- |Moderate: {Moderate: tModerate: | Moderate: 1Slight.
Santiago i i low strength, | low strength, | low strength. | low strength, ,
| { 1 i ! frost action. |
1 t 1 1 ] 1
i t 1 ] 1 i
SaCm—mmmm e —mem iModerate: {Moderate: {Moderate: {Severe: {Moderate: iModerate:
Santiago { slope. i slope, { slope, | slope. i low strength, |} slope.
) ! low strength. | low strength. | i frost action, |
| ] | ; ! slope. '
i i i ) i i
SaDmmm e ——————— !Severe: iSevere: {Severe: |Severe: {Severe: iSevere:
Santiago \ slope. { slope. { slope. ) slope. | slope. { slope.
1 1 1 ] 1 ]
1 ] 1 ¥ ] 1
ScB¥; | i i i i i
Santiago=~==ue-= 1Slight=e===aeea iModerate: {Moderate: 'Moderate: iModerate: 1Slight.
t ! low strength. | low strength. | slope, } low strength, |
i ) i i low strength, | frost action. |
] 1 1 t 1 ]
1 1 1 i ] 1
Antigo--ceema--- iSevere: {Moderate: iModerate: {Moderate: {Moderate: 1Slight.
| cutbanks cave.! shrink-swell, | shrink-swell, | slope; \ low strength, |
| i low strength. | low strength. | shrink-swell, | frost action,
) H H i low strength. | shrink-swell., |
i H i i i i
ScC*; ! i 1 i { i
Santiago-~===--- {Moderate: iModerate: iModerate: iSevere: {Moderate: iModerate:
i slope. { slope, { slope, i slope. i low strength, | slope.
| ! low strength. | low strength. | i frost action, |
i i i | } slope. i
] ] ] ) 1 1
1 1 ' 1 t 1
Antigo===en=—-a-a 1Severe: IModerate: |Moderate: 1Severe: iModerate: {Moderate:
| cutbanks cave.| slope, i slope, { slope. i low strength, | slope.
| ! shrink-swell, | shrink-swell, | } frost action, |
i ! low strength. | low strength., | | slope. i
1 ] 1 1 b 1
i 1 I I I i
ScD*: i i i i | i
Santiago=~===-=-- iSevere: ISevere: iSevere: iSevere: 1Severe: iSevere
! slope. ! slope. ! slope. i slope. ! slope. { Slope
1 ] ) 1 ] 1
1 ' ' ] ' 1
Antigomm~eemeaa- 1Severe: iSevere: |Severe: iSevere: iSevere: iSevere
cutbanks cave,! slope. ! slope. i slope. i slope. i slope
) : : : N
' 1 1 1 1

slope.

See footnote at end of table.
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued

frost action.

L T ) T T T
1 1 1 1 ] 1
Soil name and | Shallow H Dwellings i Dwellings i Small I Local roads | Lawns and
map symbol | excavations | without H with |  commercial ! and streets | landscaping
i i basements i basements i buildings i i
1 i i 1 1 i
i i ! i i i
Se¥*, ] i i ) i i
Saprists and : : i i i i
Aquents ; i i i : i
L} ) 1 1 L} 1
1 ' 1 ] ' 1
SM=—mermmccc e ae iSevere: iSevere: {Severe: iSevere: iSevere: iSevere:
Seelyeville { wetness, | wetness, | wetness, | wetness, | wetness, | wetness,
\ excess humus, | floods, i floods, i floods, i floods, i floods,
i floods. i low strength., | low strength., | low strength. |} low strength. | excess humus.
) 1 1 1} 1 1
] 1 1 ] 1 1
Us*, } i i i i i
Udorthents, sandy! i | ! i i
i i : i i i
Uy¥*. i i i ; . H
Udorthents, loamy! ; ] ; i i
1 1 1 1 1 1
1 1 1 1 1 [
WVmm e mm e iSevere: iSevere: iSevere: iSevere: iSevere: iSevere:
Warman Variant wetness, i wetness, ! wetness, | wetness, { wetness, ! wetness.
floods, ! floods. ! floods. ! floods. ! floods, i
1 [] ) ] 1
] ] 1 ' ]
i i i i i

h
1
|
i cutbanks cave.
L}
!

* See map unit description for the composition and behavior of the map unit.
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TABLE 9.-~SANITARY FACILITIES

SOIL SURVEY

[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary.
text for definitions of "slight," "moderate," "good," "fair," and other terms used to rate soils.
Absence of an entry means soil was not rated]

See

i ] 1 :
Soil name and \ Septic tank i Sewage lagoon | Trench i Area 1 Daily cover
map symbol 1 absorption ) areas i sanitary i sanitary i for landfill
} fields ) i landfill 1 landfill i
T T T T T
i | | | ;
Ademem e e |Severe: |Severe: |Severe: {Severe: {Poor:
Adolph | wetness, i floods, | wetness, | wetness, | wetness.
! floods, { wetness. \ floods. i floods. i
! percs slowly. i i i
i i i i i
AfAcce e 1Slight----——---- {Moderate: 1Slightemeccecaaaaa 1Slight=weeeae-- 1Good
Alban | | seepage. i i i
1 1 1 ] 1
1 1 ) 1 1
AfBeemeeme e 1Slight=--—-—-—--- |Moderate: 1Slighteeccccaauaa 1Slight=-====~~== 1Good
Alban i . slope, 1 ; i
H \ seepage. ! i i
i \ i i :
AfC2mmmmmmm e iModerate: iSevere: 1Slighteeeccccaaaa iModerate: {Fair:
Alban | slope. ! slope. i | slope: { slope
1 1 1 1} ]
1 1 1 1 1
AfDmcccc e cccceemem 'Severe: |Severe: iModerate: iSevere iPoor:
Alban ! slope. } slope. i slope. i slope ! slope.
1 1 ) 1 1
1 1 ) 1 1
Afm—mmmemcccc e a e 1Severe: {Severe: iSevere: iSevere 1Good .
Alstad | wetness, { wetness. | wetness. | wetness., i
! percs slowly. : ! i i
1 1 1 1} 1
1 1 1 L} 1
AlBeeecemeem e tModerate: i Moderate: 1Slightecacaaaaaaa 1Slight-=—=~===-=~ {Fair
Amery ! percs slowly. ! seepage, i i ! thin layer.
! ! slope. ! H H
1 1 ] 1 1]
i ) ' I i
AlCemmmcccm et iModerate: {Severe: 1Slighte==eecaaa-a iModerate: yFair:
Amery } percs slowly, | slope. H } slope. ! thin layer,
! slope. i 1 i i slope.
1 1 1 1 ]
' 1 1 1 1
AlD--vomme e iSevere: iSevere: {Moderate: {Severe {Poor:
Amery i slope. | slope. | slope. i slope. | slope.
] 1 1 T 1
1 1 L} 1 1
AlEece e e e iSevere: 1Severe: iSevere: iSevere {Poor:
Amery ! slope. | slope. i slope. { slope i slope
i ; : i i
ANBe—mem—mmmmmeme o iModerate: iModerate: 1Slighte=—m=—maca-o 1Slight-~eeeecea- \Fair
Amery | percs slowly. | seepage, i : ! thin layer,
i i slope. H i i
] 1 1 [} ]
1 1 1 t 1
AnCemccmcm e iModerate: iSevere: 1Slighteee=cceaaaa {Moderate: {Fair:
Amery ! percs slowly, } slope. i i slope. | thin layer,
! slope. 1 i i | slope.
1 ] ] 1 [}
i ) I I i
AOB¥ecccccm e iModerate: iModerate: 1Slighte=mecmeaane 1Slight-cecea—a-- 1Fair:
Amery | percs slowly, { seepage, i | i thin layer
! { slope. ) i i
] 1 ] 1 1
1 1 1 ] 1
Yo 0 T |Moderate: iSevere: 1Slight~=~eceeeaaea iModerate: {Fair:
Amery ! percs slowly, | slope. i } slope. i thin layer,
! slope. i : | i slope.
] 1 ) 1 )
1 1 Ll 1} )
AOD¥ecmmc e iSevere: |Severe: tModerate: {Severe \Poor:
Amery ! slope. | slope. i slope. { slope. i slope.
1 ] 1 i 1
L) 1] 1 1 1
AOE® e 'Severe: tSevere: iSevere: iSevere 1Poor:
Amery \ slope. i slope. | slope. i slope i slope.
] 1 1 1 1
' t 1 ] 1
ArC¥ e ccccccc e {Moderate: iSevere: 1Slighteeeeccccaaaa 1Slight==-=eae-- {Fair
Amery ! percs slowly. i slope. i i i thin layer.
] ] 1 ] ]
| I 1 i 1
ArD¥ e eeceeeeee e !Severe: iSevere: iSevere: iSevere iPoor:
Amery | slope. | slope. | slope. v slope i slope
1 ] 1 1 1
1 1 1 1 1
See footnote at end of table.
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159

T T T T T
1 ] 1 1 t
Soil name and i Septic tank | Sewage lagoon | Trench i Area | Daily cover
map symbol 1 absorption ! areas i sanitary H sanitary i for landfill
i 1 fields 1 ) landfill i landfill |
1 1 1 i 1
: i i } i ]
AtA, AtBe--cccccao-- 1Slight-ecemeamaua 1Severe: iSevere: {Severe: {Poor:
Antigo i { Seepage. | seepage, \ seepage. | too sandy,
: i | too sandy. } ! small stones.
1 1 1 t '
1 ] i ] 1
AtC2emmmmmcc e iModerate; iSevere: 1Severe: |Severe: }Poor:
Antigo | slope. | seepage, { seepage, | seepage. ! too sandy,
! ! slope. | too sandy. i ! small stones.
+ 1 ] ] 1
] [} 1 1 1
AUA--cm e mcmcc e |Severe: iSevere: 1Severe: |Severe: \Poor:
Auburndale { wetness, { wetness, { wetness, | wetness, | wetness.
i floods, i floods, v floods, i floods, :
{ percs slowly. | seepage. | seepage. | seepage. i
] ) [} 1 ]
' 1 t 1 1
R T T iSevere: iSevere: iSevere: iSevere: iPoor:
Barronett | wetness, { wetness, | wetness, | wetness, { wetness.
i floods, | floods. i floods. i floods. i
t percs slowly. 1 1 1
] ] 1 1 [)
1 1 ) L} ]
S e L L L LT iSevere: iSevere: iSevere: iSevere: {Poor:
Barronett Variant | floods, { wetness, | wetness. \ wetness. | wetness.
| wetness, ! floods. i i i
] 1 1 ¥ ]
1 1 ! t 1
Bf-=com—m e mmccceeeas iSevere: iSevere: iSevere: iSevere: {Poor:
Bluffton { wetness, | wetness, | wetness, \ wetness, | wetness.
i floods, ! floods. i floods. i floods. i
! percs slowly. H | | i
1 1 ] 1 +
1 1 [} 1 1
BlAceceecmcmccccee - iSevere: iSevere: iSevere: iSevere: {Poor:
Brill 1 wetness, | seepage, | seepage, | seepage, | too sandy,
i | wetness, i wetness, | wetness. { small stones.
i i { too sandy. i i
1 1 ] 1 1
1 L) 1 1 1
BpA, BpBewecccccac-a 1Slighteeceeeacan-a iSevere: ‘1Severe: iSevere: {Poor:
Burkhardt i | seepage. | seepage. \ Seepage. I thin layer.
i i ' 1 .
Bpl2--mmmcm e eecmema iModerate: |Severe: iSevere: iSevere: {Poor:
Burkhardt | slope. | seepage, | seepage. | seepage. I thin layer.
i | slope. } i |
1 1 ) t 1
1 1 1 1] 1
CaA=-mmmmmm e e 1Slighte=e~ee—meaua IModerate: 1Slightemeeaeeaeaa 1Slight=ceccmcacea- {Good .
Campia i { seepage. i i i
] 1 ] ] ]
1 1 1 1 1
CaBe-=cccmcmmmccee 1Slight--==eece-o-- iModerate: 1Slighteme—eemaeen 1Slighte==mececaua- 1Good.
Campia i | seepage, i i i
] i\ slope. i i i
i i i i i
CaCl2-r=-mecmcccccnaa iModerate: |Severe: 1Slight=cecmeaana- iModerate: {Fair:
Campia { slope. \ slope. i \ slope. { slope.
1 T 1 1 1
1 t 1 1 1
CbB-=mmcmmcmccc e iSevere: iSevere: iSevere: {Moderate: iPoor:
Campla Variant | percs slowly, i wetness. { wetness, { wetness, i too clayey.
| wetness. 1 { too clayey. ! slope. :
i i i t i
Chblmcmmm e e iSevere: 1Severe: 1Severe: iModerate: \Poor:
Campia Variant | percs slowly, i slope. | wetness, { wetness, i too clayey.
{ wetness, i { too clayey. ! slope. i
() 1 1 ] 1
1 1 1 ] 1
ChDmmmcc e mcccccm e iSevere: |Severe: iSevere: iSevere: iPoor:
Campia Variant i percs slowly, \ slope. { wetness, | slope. | too clayey,
! slope. H { too clayey. \ ! slope.
] ] ] 1 1
1 1 1 1 1
CCmmmmec e e \Severe iSevere: iSevere: iSevere: {Poor:
Cathro { wetness, | wetness, | wetness, { wetness, | excess humus,
i floods. | excess humus, i floods, i floods, \ wetness.
H | seepage. | excess humus. | seepage. )
1 1 1 1 1
1 1 1 ] '
ChBe-eeeemcmccec e 1Slightesecacaaaa- |Severe: |Severe: iSevere: \Fair:
Chetek seepage. | seepage. \ seepage. | small stones.
1 (] 1
] L) )

See footnote at

end of table,
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percs slowly.

TABLE 9.--SANITARY FACILITIES--Continued
T T T ' i
Soil name and i Septic tank | Sewage lagoon | Trench ! Area i Daily cover
map Symbol 1 absorption i areas i sanitary i sanitary i for landfill
i fields | i landfill 1 landfill i
1 ] ] i 1
i i i i i
ChC2-=-=—mmmmeee iModerate: iSevere: {Severe: iSevere: iFair:
Chetek } slope. | seepage, | seepage. { seepage. i small stones,
i | slope. H i | slope.
1 1 1} 1 ]
1 1 ) 1 1
ChD2==mmmmmmemaa iSevere: iSevere: {Severe: iSevere: |Poor:
Chetek { slope. | seepage, | seepage. | seepage, i slope.
! ! slope. i i slope. i
1 ] 1 1 ]
1 ' 1 1 1
CMAmmem e mm e e iSevere: {Severe: iSevere: |Severe: 1Good .,
Comstock | wetness. | wetness. { wetness. | wetness. i
1 1) ] ] 1
1 ) 1 1 1
CpAmmmcmmcmmem e !Severe: iSevere: iSevere: iSevere: 1Poor:
Comstock Variant ! percs slowly, { wetness, | wetness, | wetness. { too clayey.
! wetness. H | too clayey. 1 i
] 1 ] ] 1
] I I 1 I
CrA, CrBece—eaaa- 1Slighte-=cceeem- iSevere: iSevere: iSevere: iPoor:
Cromwell 1 | seepage. | seepage. | seepage. { too sandy.
1 ] ) i ]
1 1 1 1 ]
[ it iModerate: {Severe: iSevere: iSevere: i Poor:
Cromwell { slope. \ seepage, | seepage. | seepage. { too sandy.
H i slope. i | i
i i i i i
CrDmmemememmmeme iSevere: |Severe: iSevere: {Severe: i Poor:
Cromwell i slope. | seepage, | seepage. | seepage, { too sandy,
H i slope. i ! slope. i slope.
1 1 ] ] |
] ] 1 1 1]
CSAmm~mmmeeccce 1Severe: {Severe: iSevere: |Severe: {Poor:
Cromwell Variant { wetness. \ wetness, i wetness, | wetness, | too sandy.
H | seepage. | seepage. | seepage. i
1 1 ] 1 ]
1 ] ! 1 '
CtAemmmmmmme e |Severe: iSevere: 1Severe: |Severe: {Poor:
Croswell i wetness. { seepage, | seepage, | seepage, | too sandy.
| | wetness. | wetness, | wetness. i
i i ! too sandy. H :
1 1 1 ] 1
1 i I I 1
CuA, CuBe—=cceee-- iSevere: iSevere: iSevere: iSevere: iGood.
Crystal Lake ! wetness. | wetness. ! wetness, ! wetness. 1
1 1 ] ] 1
1 1 1 1 1
CVBeemmmemem e iSevere: iModerate: 1Slighte==eaceaa iSlighte=ecmme-e- {Fair:
Cushing t percs slowly. | slope. | | { too clayey.
1 1 1 1 +
1 1 1 1 ]
CVC2mmmmm e mc e 1Severe: {Severe: iSlightewacaca-- iModerate: {Fair:
Cushing | percs slowly. | slope. i ! slope. | slope,
i i ! 1 | too clayey.
] 1 1 ] 1
i I I I |
(273 P, !Severe: iSevere: {Moderate: iSevere: iPoor:
Cushing i slope, { slope. | slope. { slope. { slope.
i percs slowly. | i i
t 1 1 1 1
] 1 1 1 ]
CVE-mmmmmc e cec e iSevere: |Severe: 1Severe: iSevere: \Poor:
Cushing | slope, | slope. { slope. i slope. i slope.
| percs slowly, ' i i i
[} L} 1 1 ]
1] ] 1 1 '
CWD3mmmmmm e ISevere: ISevere: IModerate: iSevere: iPoor:
Cushing i slope, ! slope. { slope. { slope. i slope.
| percs slowly. i i i
] 1 1 1 1
] 1 1 1 1
CXB¥ o ccccccee e 1Severe: iModerate: 1Slight-=e==a-—= 1Slighteemeecaea- {Fair:
Cushing | percs slowly. { slope. { H i too clayey.
1 ] ] 1 ]
¥ L 1 1 ]
CXCR¥mmmmmmm e iSevere: iSevere: 1Slight=e=eeae-x \Moderate: iFair:
Cushing ! percs slowly. i slope. 1 i slope. i slope,
i i I { ! too clayey.
] ] 1 ] ]
' ' ] 1 1
CxD2¥ecmmmmcme—— iSevere: 1Severe: iModerate: {Severe: {Poor:
Cushing slope, \ slope. i slope. | slope. | slope.
] ] (] 1
) ) ] 1
i i i i

See footnote at

end of table,
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too sandy.

TABLE 9.--SANITARY FACILITIES--Continued
H 1 i T i
Soil name and i Septic tank | Sewage lagoon | Trench H Area | Daily cover
map symbol | absorption i areas i sanitary i sanitary i for landfill
! fields . | landfill ! landfill \
1 1 H 1 i
i | i i i
DaA, DaB---=-ceeeee-o 1Slightececamaaaa |Severe: iSevere: iSevere: {Fair:
Dakota i | seepage. | seepage, | seepage. { thin layer.
1 i ! too sandy. '
1 1 ] ] 1
! 1 1 t 1
DlA=--cmmcc e ccnee iSevere: iSevere: |Severe: iSevere: {Fair:
Dakota { depth to rock. i seepage. \ seepage, | seepage. { thin layer.
1 i ! depth to rock. | !
1 1} 1 ] 1
H 1 1 1 1
DVA~~-—emmmmmceeeee iSevere: {Severe: |Severe: iSevere: {Poor:
Dakota Variant | wetness. | seepage, | seepage, i wetness, i too sandy,
| | wetness., i wetness. | seepage. | seepage.
1 1 1 1 1
1 1 . 1 ] 1
EmD-=c-ccmc e iSevere: iSevere: |Severe: }Severe: \Poor:
Emmert i slope. | seepage, | seepage, | seepage, | seepage,
H { slope. | too sandy. i slope. { too sandy,
] ' ' ' ! slope.
1 (] 1 1 1
+ ' 1 1 1
Fa¥*, i ) i i i
Fluvaquents i } t i !
; ] i i {
Fe¥*, ! | { | |
Fluvaquents, wet | ' ' i ]
1 ] 1} 1 1
1 1 [ 1 L}
FNBeewcecccccccnnee- iSevere: |Severe: iModerate: iModerate: iGood.
Freeon i wetness, } wetness. \ wetness. | wetness. i
| percs slowly. ! ] '
1 1 1 1 1
1 ] 1 1 1
e - 1Slight—==ceaaaaax iSevere: iSevere: 1Severe: iPoor:
Hubbard H { seepage. \ seepage, | seepage. { too sandy,
i i ! too sandy. : ! seepage.
[} 1 1 ] +
1 ) 1 1 ]
LNA-=~cccmmm e {Severe: iSevere: iSevere: iSevere: {Poor:
Lino } wetness. } seepage, }- seepage, { seepage. \ too sandy,
H | wetness. | too sandy, { | seepage.
i i | wetness. H i
i i i i i
MaA, MaB---cccccceca- \Severe: iSevere: |Severe: |Severe: 1Good.
Magnor { wetness, ! wetness. \ wetness., | wetness. H
! percs slowly. i i i
1 1 1 1 1
1] ) L) 1 L)
L e |Severe: iSevere: 1Severe: {Severe: {Poor:
Markey | wetness, | wetness, | wetness, i wetness, \ hard to pack,
i floods. | seepage, { floods, i floods, { wetness.
i { floods. | seepage. | seepage. i
. h \ | \
' ' 1 1 ]
MNBec e ccccceee e iSlight—=mccmcenaa iSevere: |Severe: 1Severe: 1Poor:
Menahga { | seepage. | seepage, | seepage. | too sandy.
i i ! too sandy. H !
i 1 1 1 ]
1 t 1 1 1
MNCemm e e ec e mme e iModerate: iSevere: |Severe: 1Severe: {Poor:
Menahga | slope. \ seepage, { seepage, | seepage. i too sandy.
: i\ slope. ! too sandy. | i
1 1 1 1 1
1 ) ] 1 1
MND=c e e e 1Severe: iSevere: 1Severe: iSevere: {Poor:
Menahga i slope. | seepage, | seepage, | seepage, i too sandy,
: ! slope. { too sandy. ! slope. i slope.
1 1 ] ] 1
1 1 1 1 1
MOBemcccmmme e~ 1Severe: iSevere: yModerate: }Severe: 1Good.
Mora ! percs slowly, | seepage, | wetness. | seepage. i
{ wetness. | wetness. i i
] 1 1 1 ]
1 1 1§ 1 1
NSe—emc e m e iSevere: |Severe: iSevere: iSevere: {Poor:
Newson wetness, | wetness, i wetness, | wetness, | wetness,
| seepage. | seepage, \ too sandy. | too sandy.
] ] t 1
: | : }
] 1 ] 1

See footnote at end of table.
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TABLE 9.--SANITARY FACILITIES--Continued

I T T T T
1 1 1 L} ]
Soil name and H Septic tank ! Sewage lagoon | Trench i Area i Daily cover
map symbol | absorption H areas i sanitary i sanitary it for landfill
| fields i } landfill i landfill }
T 1 T T T
i E E E i
NyA-mememmmce e 1Slighte==eeceaa- {Severe: |Severe: |Severe: i Poor:
Nymore { | seepage. } seepage. } seepage. i too sandy,
} i i i | seepage.
1] 1 1 1 1
0gB=mmem e == 1Slighteeee——=a-=- iSevere: {Severe: {Severe: {Poor:
Omega t | seepage. | seepage. i seepage. | seepage,
! i i i t too sandy.
: i : { !
OgCmmmmmmem e e e iModerate: {Severe: iSevere: {Severe: \Poor:
Omega i slope. i slope, | seepage. | seepage. | seepage,
! | seepage. ] i | too sandy.
[} + 1 i ]
] ' ] 1 1
0gD-=commmmmmemmeee |Severe: {Severe: iSevere: iSevere: | Poor:
Omega | slope. i slope, { seepage. i slope, { slope,
] | seepage. t | seepage. i seepage,
i i : i ! too sandy.
1 1 ] ] ]
1 ) 1 1 1
Pg¥*. ] ; i i i
Pits i | | 1 :
i i | i i
PVA-—mmmm e |Severe: iSevere: iSevere: iSevere: 1Good.
Plover | wetness. { wetness. | wetness. | wetness. i
i H ] ] i
PXAmmmmmemmme e e m e iSevere: iSevere: iSevere: iSevere: {Poor:
Poskin { wetness. | wetness, | wetness, | wetness, | too sandy,
i | seepage. | seepage. | seepage. \ small stones,
) H | ) | seepage.
[l 1 ] ] 1
] ' ' ' ]
Rfem—meccce e iSevere: |Severe: |Severe: |Severe: {Poor:
Rifle i floods, | wetness, | wetness, i floods, i excess humus,
| wetness. | excess humus, \ seepage, { wetness, | wetness,
i | seepage. i excess humus. | seepage. | seepage.
1 1 1 1 1
i i i i i
ROA, ROB-==-===eee-- 1Slight===ee-aee-- iSevere: iSevere: iSevere: {Poor:
Rosholt i { seepage. | seepage. | seepage. i small stones.
i i i i i
ROC2=cemmmmee e iModerate: {Severe: iSevere: 1Severe: {Poor:
Rosholt i slope. | seepage, | seepage. | seepage. i small stones.
H i slope. | i i
1 ] 1 ] 1
1 ' ' ) 1
ROD==~emmmcmc e iSevere: iSevere: {Severe: iSevere: i Poor:
Rosholt i slope. | seepage, | seepage. | seepage, | slope,
| \ slope. i i slope. \ small stones.
1] 1 ] i 1
i ! ) ] )
RpB*: i i i i i
Rosholteeemmencaeeun 1Slightee=ccuueew=- iSevere: iSevere: iSevere: iPoor:
i | seepage. | seepage. | seepage. { small stones.
1 ] () 1 1
1 1 ' 1 t
Cromwell-—=cv-mc—aee- 1Slight--===--=-=-- iSevere: iSevere: iSevere: iPoor:
| | seepage. { seepage. | seepage. | too sandy.
1 ] 1 1 ]
1 1 1 1 ]
RpC¥*: | i i i !
Rosholt--—=w==—-—=--- iModerate: iSevere: iSevere: iSevere: |Poor:
! slope. | seepage, | seepage. | seepage. { small stones.
i \ slope. | | |
1 1 1} Ll (]
1 + ] 1 1]
Cromwell-=eee-cee-x iModerate: iSevere: iSevere: iSevere: {Poor:
i slope. | seepage, | seepage. | seepage. | too sandy.
) i slope. i i i
1 ] ] 1 ]
] ' 1 1 1
RpD*: | i i I i
Rosholte~mwemmeecaa—- {Severe: 1Severe: iSevere: iSevere: jPoor:
{ slope. | seepage, | seepage. | seepage, i slope,
| i slope. i i slope. i small stones,
1 1 ] b ]
i 1 ] | 1
Cromwellememceaee-- iSevere: iSevere: iSevere: iSevere: \Poor:
{ slope. } seepage, | seepage. | seepage, i too sandy,
i i slope. i i slope. i slope.
] ] 1 1} 1
1 1 1 t 1

See footnote at end of table.
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TABLE 9.--SANITARY FACILITIES--Continued

T T T T T
t 1 1 1 1
Soil name and i Septic tank i Sewage lagoon | Trench i Area 1 Daily cover
map symbol i absorption i areas i sanitary ) sanitary ! for landfill
' fields : ' landfill ' landfill :
T T T T T
1 1 ) 1 1
i | i ) 1
RpE*: i i i i i
Rosholte=meecceecas iSevere: {Severe: {Severe: iSevere: iPoor:
{ slope., { seepage, { seepage, { seepage, } slope,
i { slope. } slope. | slope. t small stones.
L} 1 1 1 1
Cromwell-—emecea-a-- iSevere iSevere: iSevere: jSevere: {Poor:
! slope { seepage, { seepage. { seepage, | too sandy,
i i slope. i { slope. ! slope.
[ 1 1 1 1
RVBecwccmccccccemee |Severe: iModerate: iSevere: 1Slighte=mmececcaa {Poor:
Rosholt Variant i depth to rock. | depth to rock, | depth to rock. | area reclaim.
\ ! slope. \ i 1
i : b H )
LY T e iSevere: {Moderate: 1Slighte=~=me=cam=a 1Slightee=meacenee- 1Good.
Santiago i percs slowly. ! slope. i i
] 1 ] ] 1
1 1 1 1 1
SaCemmcemcmcc e iSevere: iSevere: iSlighte-=ccme-mme= iModerate: 1Fair:
Santiago { percs slowly. { slope. i ! slope. i slope.
1 1 ] 1 1
1 1 1 1 1
SaD=mmccmacmccc e iSevere: iSevere: 'Moderate: iSevere: {Poor:
Santiago } slope, t slope. i slope. i slope. i slope.
| percs slowly. i i i i
H } ) i i
ScB¥: i | } H i
SantiagOome~=——===ca |Severe: i Moderate: 1Slight-==—=ecee-—- 1Slighte=mmmm=cecx 1Good.
{ percs slowly. i slope. } i
] 1 1 1 1
1 1 1 1 ]
Antigo-—mmeaccaea—- iSlighte—eeeeamaaam iSevere: 'Severe: iSevere: iPoor:
i | seepage. { seepage, { seepage. I too sandy,
i i ! too sandy. | } small stones.
1 1 1 1 ]
1 1 1 1 1
ScC¥*: i i i i i
Santiago-=~=-==-==- iSevere: iSevere: 1Slight=eeeceeaaeaa iModerate: {Fair:
| percs slowly. i slope. i { slope. i slope.
1 1 1 1} [}
t t ' ] ]
Antigommemcme—caaaa iModerate: iSevere: iSevere: iSevere: \Poor:
| slope. \ seepage, | seepage, | seepage. | too sandy,
' } slope. i too sandy. H ! small stones.
] ] ) 1 1
1 1 1 1 1
SeD*: | i i i i
Santiago=-=—==ce-e- iSevere: |Severe: {Moderate: iSevere: i Poor:
| slope, | slope. | slope. 1 slope. i slope.
i percs slowly. i i | i
1 1 ] 1 1
Antigo=-mm--mmmmamaem iSevere iSevere: }Severe: }Severe: {Poor:
{ slope i seepage, | seepage, i slope, \ too sandy,
\ ) slope. ! too sandy. | seepage. | small stones,
i i ] H ! slope.
i i i 1 I
Se¥, ! i i i i
Saprists and i i i H }
Aquents 1 1 i : H
i i H ! !
SMe—mmeccacc e iSevere: iSevere: iSevere: {Severe: {Poor:
Seelyeville | Wetness, i floods, | wetness, | wetness, | wetness,
i floods, { seepage, \ floods, i floods, | excess humus.
| percs slowly. | wetness. | seepage. | seepage. H
1 1 + () 1
1 1] ] ) ]
Us¥, | i | i i
Udorthents, sandy | i ' i ]
i 1 ' i 1
Uy*, i i i i i
Udorthents, loamy | i i i i
1 ) 1 1 1
) 1 1 1 1
A e C L T L |Severe: {Severe: {Severe: iSevere: {Poor:
Warman Variant | Wetness, } wetness, { wetness, } wetness, | wetness.
{ floods. { seepage, \ floods, | seepage, )
i i floods. | seepage. { floods. :
] ] ] 1 1
[} 1 1 ] 1

* See map unit description. for the composition and behavior of the map unit.
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TABLE 10.--CONSTRUCTION MATERIALS

[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See
text for definitions of "good," "fair," "poor," and "unsuited." Absence of an entry means soil was not
rated]

T T T T
1 1 1 1
Soil name and 1 Roadfill i Sand : Gravel i Topsoil
map symbol ' i i |
1 1 1 1
: — — T
1 1 L} [}
1 1 ] 1
t 1 1 ]
Ad—mm e {Poor: { Poor: iUnsuited: \Poor:
Adolph | wetness. i excess fines. ) excess fines. { wetness.
1 1 1 b
1 1 1 1
AfA, AfBr=eeeceea—cca- iFair: iPoor: iUnsuited: 1Good.
Alban i low strength. { excess fines. | excess fines. '
1 ] 1 1}
1 ! 1 ]
AfC2mmmmcmm e \Fair: {Poor: iUnsuited: | Fair:
Alban ! low strength. { excess fines. | excess fines. { slope.
) i) 1 ]
' 1 1 '
AfDmeemcacmmme— e IFair: iPoor: iUnsuited: iPoor:
Alban ! slope, i excess fines. \ excess fines. | slope.
! low strength. 1 i H
] 1 1 ]
1 1 1 1
- Sy 'Poor: tUnsuited: tUnsuited: 1Good.
Alstad i low strength. | excess fines. } excess fines. i
1 1 1 1
' 1 1 1
AlBmmmmmemmr e {Fair: i Poor tUnsuited: 1Good.
Amery ¢ low strength. i excess fines. t excess fines. i
(] 1 ] 1
t ] 1 ]
AlCmmm e iFair: iPoor iUnsuited: |Fair;:
Amery t low strength, i excess fines. i excess fines. i slope.
t 1 1 1
t 1 1 1
AlD=m=mmmmmmcmcee e |Fair i Poor iUnsuited: |Poor:
Amery { slope, | excess fines. | excess fines. ! slope.
! low strength. i : !
1 T ) 1
. i 1 1 1
AlEemecam e e —c——————— 'Poor: \Poor tUnsuited: \Poor:
Amery ! slope. | excess fines. i excess fines. i slope.
1] 1 ] 1
) 1 1 )
ANBeemmcm e e mee e {Fair: iPoor: iUnsuited: iGood.
Amery i low strength. | excess fines. | excess fines. H
] t H 1
1 t ' 1
ANCemeeecccecmccmcaaeae {Fair: | Poor iUnsuited: iFair:
Amery i low strength. { excess fines, { excess fines, i slope.
t 1 1 |
L] I ! t
AOB¥ e e e ‘Fair: iPoor: iUnsuited: 1Good.
Amery i low strength. | excess fines. | excess fines. i
] 1 1 1
1 1 + 1
AOCH¥emmccmmemmeem e 'Fair: | Poor iUnsuited: (Fair:
Amery i low strength. | excess fines. { excess fines. i slope.
1 i ] 1
1 1 1 1
AOD¥ e e e — e 'Fair: {Poor: iUnsuited: {Poor:
Amery i slope, ) excess fines. | excess fines. { slope.
! low strength. i 1 i
[l 1 1 1
1 I I 1
AOE ¥ e e e Poor: iPoor tUnsuited: \Poor:
Amery i slope. i excess fines i excess fines. { slope.
| 1 1 1
] 1 1 : 1
ArC¥eccce e iFair: i Poor iUnsuited: {Good.
Amery i low strength. i excess fines. i excess fines, i
i ] 1 ]
t 1 1 t
ArD¥ e e lPoor: iPoor iUnsuited: iPoor:
Amery { slope. \ excess fines. i excess fines. | slope.
] 1 + i
1) 1 ' ]
AtA, AtBe-e————eeeeee 1Goodemmmm e 1G00d==mcmm e e 1Good=mmmmmm e 1Good,
Antigo H i i i
] 1 1 1
' 1 1 1
S o) T 1Good=mmmmmmmm e 1G00d=mmmm e 1G00d=mommmmm e {Fair:
Antigo i ; i | slope.
1 ) 1 ]
) t ' 1
AUA=—mm e e e oo 'Poor;: i Poor: {Unsuited: {Poor:
Auburndale \ wetness, { excess fines. excess fines. | wetness.
1 1
1 )

See footnote at end of table.
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TABLE 10.--CONSTRUCTION MATERIALS--Continued
i T i 1
S0il name and i Roadfill i Sand i Gravel ) Topsoil
map symbol : i : H
1 1 1 1
— — — :
1 1 1 1
i i ] t
BAwm~m—me e e — e ——— 'Poor: !Unsuited: iUnsuited: |Poor:
Barronett i wetness. i excess fines. | excess fines. | wetness.
1 1 ] 1
1 1 1 1
Be-meemeeeemccc——————— 'Poor: 'Poor: iUnsuited: iPoor:
Barronett Variant | wetness, { excess fines. i excess fines. \ wetness
i ; i i
R {Poor: iUnsuited: iUnsuited: {Poor:
Bluffton | wetness. | excess fines. | excess fines. | wetness.
1 » ] 1
[ 1 1 1
BlA-~mreccmcccccccaman 1G00dmmmmc e e e e 1G00dmmmmm e cccmee e 1Go0d~mm e meeee e iGood.
Brill 1 i i 1
1 1 1 1
1 1 1 t
BpA, BpB-----ccccee-m- 1Go0d=—mmmm e e 1G00d-mmmmmmmccccc e iUnsuited: {Fair:
Burkhardt i i | excess fines. \ area reclaim.
1 1 1 1
) 1 1] 1
BpC2-=eeecmcccccccmmaa 1G00dmc e 1G00demmmmncccccmcca e iUnsuited: {Fair:
Burkhardt 1 i | excess fines, { area reclaim,
i i : i slope.
1 1 1 1
1] ] [ 1
CaA, CaB--ce-cocececa—o {Fair iUnsuited: iUnsuited: iGood.
Campia | low strength, | excess fines, { excess fines. i
1 1 1 ]
1 1 1 ]
CaC2--=cmcccmcccccceem \Fair iUnsuited: iUnsuited: {Fair:
Campia i low strength. | excess fines. | excess fines, | slope.
1 1 1} 1
1 t ] 1
(0] - - TS, ‘Poor: 'Unsuited: iUnsuited: (Fair:
Campia Variant | low strength. | excess fines. i excess fines. { thin layer.
1 1 1 )
1 1 L} 1
[0 A iPoor: iUnsuited: tUnsuited: {Fair:
Campia Variant | low strength. \ excess fines. | excess fines. | thin layer,
i ' ' ! slope.
1 1 1 ]
1 1 ] !
ChbDmmmmcmccccccc e {Poor: iUnsuited: tUnsuited: yPoor:
Campia Variant | low strength. | excess fines. { excess fines. | slope.
1 1 t 1
1 1 ] 1
Clmmmm e iPoor: iUnsuited: iUnsuited: {Poor:
Cathro i excess humus, i excess fines. | excess fines. | wetness,
{ wetness. i i | excess humus,
] 1 1 1
1 1 1] 1
ChBememmmmmmc e 1600d==mmmmme et 1Go0d=—mmmmmcc e {Fair: iFair:
Chetek H i | excess fines. { area reclaim,
1 1 1 [}
] 1 t ]
ChC2---ccmcmcmccccme 1Good=mmmmmmmmccemee 1G00d=mmmmmmm e {Fair: {Fair:
Chetek H i | excess fines. \ slope,
| | i i area reclaim.
13 1 1 [}
[ 1 1 ]
ChD2ecemmccmcmmcceeeem iFair: 1Go0d-mmmcccccccc e {Fair: 1 Poor:
Chetek | slope. : { excess fines. i slope.
1 1 1 1
1 1 ] 1
CMA=mm——ccccc—— e ———— |Fair: !Unsuited: iUnsuited: iGood.
Comstock i low strength, i excess fines. i excess fines. :
! wetness., | ] i
1 1 1 1
1 ] ' 1
CpA~mmmccmmcmccmeeeeee |Poor: tUnsuited: iUnsuited: {Fair:
Comstock Variant i low strength. | excess fines. | excess fines. i thin layer.
1 1 1 )
1 1 1 ]
CrA, CrBecceccecccaaa- 1Go0dmmmmmccccccc e 1G00d-mmmm e e cmc e e iUnsuited: {Fair:
Cromwell i : | excess fines. { thin layer.
1 1 1 1
] 1 1 1
[0 Y o7, 1G00dmmmcm e 1G00d=mmmmcm e iUnsuited: iFair:
Cromwell i i | excess fines. i slope,
i i i i thin layer.
1 1 1 1
1 ) 1 1
CrDmemmcccccccam e {Fair: 1G00dmmmmmmmmccc e iUnsuited: {Poor:
Cromwell | slope. i { excess fines. i slope.
1 1
1 1

See footnote at end of table.
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TABLE 10.--CONSTRUCTION MATERIALS--Continued

Roadfill

T T T T
1 | 1 1
Soil name and i \ Sand ! Gravel H Topsoil
map symbol | t : i
i i ! i
1 1 1 i
] 1 [} 1
1 ] 1] 1
CSA==-~mmcmmcccce {Fair: 1Good=acmcmccccccaaa tUnsuited: 1Good
Cromwell Variant { wetness. i { excess fines. i
1 1 1 ]
1 1 ] t
CtAmmmmmmemmmeece e e IFair: iFair: iUnsuited: iFair:
Croswell i wetness. i excess fines. i excess fines. { too sandy
{ i i '
CuA, CuB--=-mceccccceeo {Fair: iUnsuited: iUnsuited: iGood.
Crystal Lake | low strength, i excess fines. { excess fines. i
{ wetness. | i 1
1 1 1 ]
t 1 t 1
(0174 - P ! Poor: iUnsuited: iUnsuited: 1Good
Cushing i low strength. { excess fines, | excess fines. |
] 1 1] 1
1 1 ' 1
CVC2mmmmm e e \Poor: iUnsuited: iUnsuited: {Fair:
Cushing { low strength. | excess fines. i excess fines. t slope
1 1 [] 1
) 1 L L)
(o777 1 S {Poor: iUnsuited: tUnsuited: i Poor:
Cushing i low strength. | excess fines. | excess fines. i slope
] 1 ] 1
) 1 1 L]
CVFmemeeecaccaranca——= 'Poor: ‘Unsuited: iUnsuited: iPoor:
Cushing } slope, } excess fines. i excess fines. i slope.
i low strength. i H i
] 1 ] ()
] 1 1 1
CWD3mmmmmmmmmmmcemmmae ‘Poor: iUnsuited: iUnsuited: iPoor:
Cushing i low strength, { excess fines, | excess fines, i slope
1 ] 1 ]
1 [l ] 1
CXB¥cmcmc e eeam {Poor: tUnsuited: iUnsuited: 1Good.
Cushing { low strength. | excess fines, | excess fines. 1
1 ] ] 1
1] 1 ] 1
CXC2# e e = ‘Poor: iUnsuited: iUnsuited: iFair:
Cushing | low strength. | excess fines. | excess fines. i slope.
1 ] 1 1
1 1- ] 1
CxD2¥ccccmmc e i Poor: iUnsuited: iUnsuited: {Poor:
Cushing i low strength. { excess fines. ! excess fines. i slope
1 1 + ]
] 1 1 ]
DaA, DaBee-eccccaaaeo 1Good==mmmcm e 1Good=-==mmmcmmceeeee \Poor: {Good
Dakota \ : t | excess fines. H
1 1 1 1
1 t 1 Il
[ 'Fair: |Poor: iUnsuited 1Good.
Dakota i low strength. \ thin layer. { excess fines. i
) t 1 1
1 ] 1 1]
DVAm e e e \Fair: 1Good—mem e e iUnsuited: 1Good.
Dakota Variant } wetness. ' | excess fines. \
1 1 1 ]
1 ] 1 ]
EMDmemmmmmcme e e {Fair: 1Good-~=ccmccccmccca 1Good-=————cemmem i Poor
Emmert | slope i i i small stones,
| ; i ! too sandy,
t ] i ! slope.
i i i |
Fa¥*. 1 I i i
Fluvaqguents 1 i i i
i i i i
Fe*. i i i i
Fluvaquents, wet i i i i
] t 1 1
1 L] 1 t
FNBeeeeccemcccc e memem 'Fair: iUnsuited: iUnsuited: 1Good.
Freeon { low strength, | excess fines, | excess fines. i
i wetness. i i
i ] i i
HrBeeeemcemaccm e 1Goodmmmmm e === 1G00d-mmmmmmmcc e iUnsuited: {Fair:
Hubbard i | | excess fines. { too sandy
1 ] 1 1
t 1 1 v
LNA-cmmmmmccc e {Fair: 1Good-emmmmm e m e tUnsuited: {Fair:
i i excess fines. | too sandy
i i

Lino | wetness.
] [
1 1

See footnote at end of table.
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TABLE 10.--CONSTRUCTION MATERIALS--Continued

thin layer.

T T T T
1 i 1 1
Soil name and i Roadfill i Sand i Gravel \ Topsoil
map symbol ] ] | ]
1 | : i
T T i i
] 1 1 t
i i : i
MaA, MaBo-cec—mcceca—-- {Fair: iUnsuited: iUnsuited: 1Good.
Magnor | wetness, { excess fines., | excess fines, 1
! low strength. i { i
i i i i
MKe=mmm e e 1 Poor iUnsuited: yUnsuited: |Poor:
Markey | excess humus, i excess humus. | excess fines, i wetness,
| wetness, i | excess humus. | excess humus.
) 1 1 )
] ] 1 ]
MnB, MnC---cccmmunuaao 1Go0d=mmmmmm e 1G00d-mmmmcm e iUnsuited: i Poor:
Menahga 1 \ \ excess fines, | too sandy.
1 1 1 )
] 1 ] 1
MNDeeecc e }Fair: 1Go0dmmmmmm e tUnsuited: \Poor:
Menahga { slope. i i excess fines, i too sandy,
1 i i i slope.
1 i i i
MOBeceme e iFair: {Poor: Unsuited: 1Good .
Mora t low strength, i excess fines. ! excess fines, }
{ wetness. i 1
] 1 1 1
] 1 1 1
NSemmome e iPoor: {Fair: tUnsuited: \Poor:
Newson i wetness, | excess fines. | excess fines. | wetness.
1 1} 1 ]
1 ] 1 1
NyA-emmecc e 1G00d=mmcmmmcc e 1Go0d-mmmmmmm e iUnsuited: |Poor:
Nymore i H | excess fines, { too sandy.
1 1 1 ]
' 1 1 1
OgBeemcm e m e a e 1Go0dmmmmme e e 1G00dmmmmm e me e tUnsuited: \Fair:
Omega H H | excess fines. | too sandy.
1 i : i
OBC-m=mmmm e 1Good-==c~mcccmceee e 1Go0d==mmmmmmm e tUnsuited: {Fair:
Omega i i | excess fines. i slope,
: ! ! i too sandy.
) i i H
0gD=—=ccccmm e e iFair: 1G00d===mccmmm e iUnsuited: | Poor:
Omega | slope. \ \ excess fines, | slope.
1 1 1 ()
1 ] 1 1
Pg*. i i i :
Pits | i i i
} i ] i
A R iFair: {Poor: iUnsuited: 1Good.
Plover | low strength, | excess fines, \ excess fines. i
! wetness. ! ) i
+ ] () 1
i 1 1 ]
PXAcmmmmc e e iFair: 1Go0d=mmmmmmmm e iUnsuited: |Fair:
Poskin \ wetness., i | excess fines, i thin layer.
] 1 1 1
1 ) 1 ]
Rf-mccmmcmm e {Poor: iUnsuited: {Unsuited: {Poor:
Rifle { excess humus. | excess humus. | excess humus. { wetness.
1 ] T ]
] 1 ] 1
ROA, ROB-—=c==-cecwe—eaao 1Good-=cmmcccccce 1G00d-mmmcc e 1G00d=mmmcccnece e 1Good.
Rosholt ] i i i
) ? ) )
] ] 1 1
ROC2==mwmmmmccme e 1G00d=mmmmmmcccecmeee 1Go0d=mmmmmmc e 1Go0d=mmmmm e iFair:
Rosholt i i i ! slope.
1 1 ) ]
1 1 1 1
ROD===mmmmmmmcmcce e {Fair: 1G00d=mmmmmm e em e 1G00d=mmmmcm e | Poor:
Rosholt i slope. | i i slope.
] 1 1 1
1 1 ' ]
RpB*: H i i i
Rosholte-eecrecacana" 1G00dmmmmam e e e e 1G00dmmmmmem e e 1G00dmmmmmm e e e 1Good.
] 1 ] 1
1 1 1 1
Cromwelleceememcee~mn- 1Go0d=mmnmmmc e 1G00dmmemmcmcm e iUnsuited: {Fair:
i i i excess fines. i thin layer.
) ) 1 ]
1] ' ] ]
RpC: i i | )
ROShOlt-m-meecccceea 1G00d=mmmmmm e 1G00dmmmmmmm e 1G00dmmmm e tFair:
i i i { slope.
1 ] ] 1
t 1 1 ]
Cromwell-=—ceccancaa- 1G00dmmmmer e 1G00dmmmmcmmcc e e iUnsuited: \Fair:
' excess fines. \ slope,
]
i

See footnote at end of table.
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TABLE 10.--CONSTRUCTION MATERIALS--Continued

SOIL SURVEY

T T T T
] ' 1 1
Soil name and ) Roadfill { Sand i Gravel i Topsoil
map symbol ! i | |
i i i .
. T T T
1 1 1 1
1 1 ] ]
1 1 1 1
RpD¥*: i i | i
Rosholteecccccmcacaa- iFair: 1Good-mmmmmmme e mee 1600d=mmcm s m e e iPoor:
i slope. i ) i slope.
] ] 3 1
L] 1 ] 1
Cromwelle~-mecccaeaax iFair: 1Go0dmemcmcme e e iUnsuited: {Poor:
i slope. i | excess fines, i slope.
] 1 1 1
1 ] 1 ]
RpE*: i i i i
Rosholt-=ee—mcomcnaan i Poor: 1Good-~——=-memcmemeee 1G00d=~cemcc e {Poor:
i slope. | i ! slope
1 1 1 1
Cromwelleceeamcacaaaa {Poor: 1Go0d-=mommmce e e eeee iUnsuited: iPoor:
1 slope. i | excess fines. i slope
1 ] 1 ]
1 1 1 1
RVB=—m—mmmcmcmccccmeeee 'Poor: iUnsuited: iUnsuited: iFair:
Rosholt Variant i thin layer, | excess fines. i excess fines. | area reclaim.
.} area reclaim. i i i
1 1 ] 1
1 1 1 1
SaBe-mmemm e {Fair: {Poor: iUnsuited: 1Good.
Santiago i low strength. i excess fines. i excess fines, i
1 1 ] 1
1 1 1 )
SaCmmmmm e — e m—————— 'Fair: {Poor: iUnsuited: iFair:
Santiago t low strength, i excess fines. { excess fines. { slope.
] ] ] ]
1 1 ) 1
SaDr-—=cmcmmmc e e e e \Fair: tPoor: tUnsuited: \Poor:
Santiago i low strength, | excess fines. | excess fines. ! slope.
! slope. H | |
i ] ] 1
ScB*: i i i |
Santiago-----—ce—-c-a- iFair: \Poor: iUnsuited: iGood.
! low strength. | excess fines, | excess fines. i
1 1 ] 1
1 1 1 1
Antigo=e~=cecccaa——- 1G00demmmcmmmc e e 1Good--==mecemcmemmee 1G00d==cvmcmme e 1Good
) 1} : :
ScC¥*: i ; 1 1
Santiagom=e=cccccacac= {Fair: 1Poor: iUnsuited: {Fair:
| low strength. | excess fines | excess fines. { slope
] 1 1 1
] 1 ] 1
Antigo--——==c-ee-ooo— 1Go0d=mmoe e e e 1G00demmcmm e 1G00d=cmcmccccccccca- iFair:
H ; H i slope
' { i i
Sch¥: i i : ;
Santiago-==ceeecmanaaa {Fair: \Poor: tUnsuited: \Poor:
i low strength, i excess fines | excess fines. i slope.
i slope. H i i
i : i i
Antigo=meemmmmmm e {Fair: 1Go0od=mmmccmc e 1Go0d--emccm e i Poor:
| slope. i i ! slope.
] ] ' '
Se¥*, i i ] ,
Saprists and Aquents | i i
1 ] ] ¥
1 1 1 ]
SMemmmmmme——cmmce—mee !Poor: tUnsuited: iUnsuited: i1 Poor:
Seelyeville i low strength, i excess humus. { excess humus. i wetness,
| wetness. i t | excess humus.
] ] ] 1
) 1 1 1
Us#*, i i i i
Udorthents, sandy ; i i i
] 1 1 t
1 1 1 1
Uy*. i i i i
Udorthents, loamy ' | i 1
| 1 1 1
1 1 1 1
R LT T |Poor: 1Good-===mcccmccc e iUnsuited: iPoor:
Warman Variant wetness. i excess fines. i wetness.
1 1]
! )

* See map unit description for the composition and behavior of the map unit.
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frost action.
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TABLE 11.--WATER MANAGEMENT
[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. Absence
of an entry means soil was not evaluated]
1 i i 1 i 4
Soil name and | Pond | Embankments, | Aquifer-fed | Drainage i Terraces i Grassed
map symbol i reservoir i dikes, and H excavated i i and i waterways
| areas i levees i ponds i i diversions i
i i i 1 J i
' i i i i i
Ad-=——=cccccecee |Favorable-=---- iWetnesse=m=e==== 1Slow refill----{Floods, iNot needed----- iWetness.
Adolph i 1 i i frost action. | H
1 1 ] ) 1 ]
1 ' [ ] 1 1
AfAe——mcmmaeaaaaa iSeepage-=—-===== iPipingemem=aa-- iNO watere=--e-- iNot needed-w==- iNot needed-=--- iFavorable.
Alban ' i { { ] i
1 1 1 1 1 1
1 1 1 1] ) 1
AfBe——mmmcmec—aa- iSeepage=~=—===w= iPipinge==ce---- iNO watereeeeae- iNot needed----- 1Soil blowing---|Favorable.
Alban i 1 i i i
] 1 ] ] 1 1
1 ) 1 1 1. 1]
AfC2=memmcm e |Seepage, ‘Pipingreeeea=a- INO watere-=---- iNot needed====-- 1Soil blowing---iSlope.
Alban | slope. i H i i : !
1 1 1 ) ) 1
] 1 1] ] ) L}
AfDemmm e e {Slope, ‘Pipinge=eee==an iNo water~eemea- {Not needed--=-- iSlope, iSlope.
Alban | seepage. i i i \ soil blowing, |
1 1 1 1 1 1
1 ¥ 1 1 t t
Af-memmmmmmnm— e |Seepage----==--- Wetness—wea———- {Slow refill=---(Frost action---{Not needed----- iWetness.
Alstad i i i i i i
i 1 : i i i
AlBeemcmmccmeee iSeepage-=====-= (Pipingeeacea=-a= 1No watereeeeea- iNot needed===w- 1Soil blowing---iFavorable.
Amery i i 1 i i i
i H i ] i i
R {Seepage, iPiping~eeeeaaaa iNO water-=-—--- iNot needed----- 1Soil blowing---iSlope.
Amery ! slope. 1 i i i i
] 1 1 1 ) 1
1 1 1 ] ] 1
AlD, AlE---c-w--- |Seepage, IPipinge-evee=ua iNO water—eee--- iNot needed===== {Soil blowing, 1{Slope.
Amery { slope. i i i i slope. i
[] 1 ] 1 1 1
] 1 ] 1 1 1
ANBeemeece e iSeepage-------- I1Pipinge=eem—=== INO water—e—-e=- INot needed-=-=--- |Favorable-~—--- |Favorable.
Amery H i i i i
1 1 1 1 1 1
1 1 1 t 1 t
AnCememcmmm e iSeepage, \Pipinge—ewee=e= iNO water—--—------ iNot needed----- |Favorable------ iSlope.
Amery | slope. i i } | H
1 ] ] 1 1 1
I b I [ i I
AOB¥ e |Seepage~=~=w—== {Pipingee=veaea- iNo water------- iNot needed---~-- 180il blowing---iFavorable.
Amery ! i i i | i
1 1 1 1 ] 1
) ] 1 1 1 1
AOCH¥ e mm e |Seepage, {Pipinge=we====- tNo water-—--—--- iNot needed----- 1Soil blowing---iSlope.
Amery i slope. | H i i i
1 1 1 1 1 1
) ] ) 1 1 1
AoD¥*, AOE¥-ceu-aa 1Seepage, |Piping=e=v=-=a=- tNO wateree-wew- iNot needed----= 1Soil blowing, |Slope
Amery i slope. ' 1 \ i slope. 1
1 t 1 1 1 1
1 L] 1 1 ] 1
ArC¥eccccemcceaao |Seepage, (Pipinge=eeeeaa= iNOo watere=eeaa- iNot needed===== 1S0il blowing---|Favorable.
Amery ! slope. i ' i { i
1} 1 ) 1 1 1
] 1 [ 1 1 1
ArD¥ccccmma e !Seepage, IPiping===w=-===-- ‘NO watere—eawa-- iNot needed====-- 1Soil blowing, iSlope.
Amery | slope. i : i ! slope. H
1 ] 1 + 1 1
1 1 1 t i 1
AtAecmcmmr e mmeae |Seepage~======x 1Seepage=~~===w_ INO watereeee—a- iNot needed==wa- iNot needede===- {Erodes easily.
Antigo H i | i 1 i
) 1 1 1 1 1
i I 1 I 1 t
AtBeoemmceemeee o 'Seepage-~~=~~== |Seepage-=======- iNO watere—m——a-- iNot needede~=== {Favorable------ iErodes easily.
Antigo H : : \ i i |
i i i i i i
AtC2emmmmmcmmee e iSeepage, {Seepage-=-=----- {No water------- iNot needed----- |Favorable—-=—--- iSlope,
Antigo i slope. i i i i { erodes easily.
1 1 1 1 ] 1
1 t 1 ] 1 1
AUA-memmm e e |Seepage==m===== iWetness—wwmmm=- iSlow refill----{Floods, iNot needed----- iErodes easily,
Auburndale H i i i frost action. } | wetness.
] 1 1 1 1 1
1 1 1 1 L} 1
S PSR- |Favorable~==~-- IWetness—=cm=ea= 1Slow refill----{Floods, iNot needed~~==- {Wetness,
Barronett i i i | frost action. | | erodes easily.
] ] 1 1 1 1
1 1 ] 1 1 '
BEemmmmmem e —————— |Seepagemmm====n Piping=-—-w=w-=- iSlow refill----{Floods, iNot needed==w-- iWetness.
1 1
: |
1 1

See footnote at end of table.
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TABLE 11.~-WATER MANAGEMENT--Continued

SOIL SURVEY

T 1] 1 T T T
t i L} 1 1 1
Soil name and | Pond { Embankments, | Aquifer-fed | Drainage H Terraces | Grassed
map symbol i reservoir }  dikes, and i excavated i i and i waterways
| areas ! levees | ponds ] { diversions i
T T T T T T
| | i E i E
Bfemceecmecmcmnamm {Favorable--—---- iPiping, iSlow refill----iFloods, iNot needed===== iWetness.
Bluffton i { wetness, ) | frost action, | i
i i i | i i
BlA=me-eem e iSeepage--—-=--- 1Seepage---=~-=-- iDeep to water |Not needed----- iNot needed----- iFavorable.
Brill i i i i i {
1 1 1 ] 1 1
1 1 1 1 1 1
BpAeeemcemccc e 1Seepage-—-—-==== {Seepage==—==~—=- iNO water—--—----- iNot needed-=---- INot needed===~- iDroughty.
Burkhardt | i i i H i
i i i i i i
BpB-m—mmm e iSeepage-===~=== 1Seepage--——=~--- iNo water------- iNot needed—---- iSoil blowing---iDroughty.
Burkhardt H } ] ) i ]
1 1 1 ] 1 1
] 1 1 1 ] 1
BpC2--=cemcmmecea iSeepage, iSeepage----~--- iNo water------- iNot needed----- 1Soil blowing---iDroughty,
Burkhardt | slope. i i i : i slope.
] 1 1 ] 1 1
1 1 1 1 1 1
[oF: Y T |Seepage~~=-===== {Piping-=ece~--= iNo watere—----- iNot needed----- iNot needed----- iErodes easily.
Campia i : i i t i
1 I} 1 1 ¢ 1
1 ] ] 1 1 ]
CaBem—mmcccc e 1Seepage---==--- {Piping--=--~-=- iNo water------- iNot needed----- iFavorableeeee=~= iErodes easily.
Campia } | , 1 | i
] 1 13 1 ] t
1 t 1 1 1 1
CaClemmmmmme e |Seepage--=--=-=-—-|Piping-----~--- iNo water------- iNot needed----- iFavorable------ iSlope,
Campia ' ! ' ] ' | erodes easily,
] ] ] 1 1 ]
] ' ! ] 1 1
(6] R e \Favorable--==== iFavorable-—==--= iDeep to water, (Not needed----- {Favorableee=e-- |Favorable.
Campia Variant 1 i ! slow refill. | i
] ] 1 L) 1 1
I I I 1 I t
[ 0 Yo, 1Slope~mmmwme—=m {Favorable—=~—=- iDeep to water, iNot needed----- {Favorable------ {Slope.
Campia Variant H i | slow refill. | \
1 1 1 ] ] 1
1 1 1 1 1 1
CbDmwmmmmmm e {Slopes=m-———==- iFavorable---—-- {Deep to water, INot needed----- {Slope==emme=aaa iSlope.
Campia Variant i 1 ! slow refill, | i
] 1 1 ] 1 1
[ 1 1 1 (B L)
[ D iSeepage-——===--~ {Excess humus, ({Favorable------ iFloods, iNot needed----- iWetness.
Cathro 1 ! wetness, H { excess humus, | 1
' { piping. i i frost action, | i
[} 1 1 ] 1 1
' 1 t 1 1 '
ChBreeem e cceee e iSeepage-~=====~ {Seepage----~=-- iNo water------- iNot needed==--- 1Soil blowing---{Droughty.
Chetek H i i i i i
1 1 1 ] [l 1
[ 1 1 1 t 1
ChC2em—mmmemmmaeee 1Seepage, 1Seepage-=~=m-== iNo water-——---- iNot needed-=-=--- 1Soil blowing---iDroughty,
Chetek i\ slope. 1 i i i i slope.
] [l [l 1 ] i
] 1 t 1 ) ]
ChD2mmmm e |Seepage, iSeepage--~-~--- iNo water------- iNot needed-=-=-- 1Slope, \Droughty,
Chetek ! slope. H | 1 ! soil blowing. | slope.
] ] ] 1 ] 1
1 ) 1 1] 1 1
CMAmee e iSeepage-=--==--- iWetness, 1Slow refill----iFavorable------ iNot needed---~-- |Wetness,
Comstock H | piping. i b i | erodes easily.
1 1 1 ) ] L
i I I I 1 ]
CPpAmmcmcm e e tFavorable------ iWetness==ee~--- iSlow refill----}Percs slowly, |Not needed----- iPercs slowly,
Comstock Variant | ] ] ! frost action. | ! wetness.
i { i i i i
CrA, CrBe~e—=~e~~= {Seepage, iSeepage-===~--- iNo water--—----- iNot needed----- iToo sandy, iDroughty.
Cromwell ! slope. 1 i i { soil blowing. |
; i : i | i
Criemmmmmmcac e |Seepage, iSeepage-=~-~--- tNo water--—----- iNot needed----- iToo sandy, iSlope,
Cromwell ! slope. H } i } soil blowing. | droughty.
] t 1} 1 ] 1]
1 L] + 1 ! )
[0 T |Seepage-------- {Seepage----~=--- iNo water---—--- iNot needed----- iSlope, {Slope,
Cromwell i i | i ! too sandy, ! droughty.
1 1 1 1 ! soil blowing. |
] 1 ] 1 1 1
1 1 1 t 1 ]
CSAmmmomm——————— |Seepage==w=—m==-= |Seepage, iDeep to water |Frost action---iNot needed----- iDroughty,
Cromwell Variant | | wetness. { ! i ! wetness.
i i i i i i
CtAmmmmmmcmcm e iSeepage-==----—-- iSeepage, iDeep to water Not needed----- iNot needed----- iDroughty.
Croswell H i piping. i ; i i
] ]
1 1

See footnote at end of table.
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TABLE 11.--WATER MANAGEMENT--Continued

T T T T T T
1 1 1 1] ] 1
Soil name and | Pond { Embankments, | Aquifer-fed | Drainage | Terraces | Grassed
map symbol i reservoir i dikes, and i excavated ! t and i waterways
! areas i levees i ponds i i _diversions i
47’ 1 1 ' T j
1 1 1 1 t
1 ] ] ] ' ]
Cubmcmcccmccmceae |Seepage-=—==m~== iWetnesSwmm—m==n 1Slow refill----|Favorable-===-=- tNot needed----- tErodes easily. -
Crystal Lake H 1 H H i H
] 1 [} 1 1 1
1 1 ] ] t 1
CuBeememmmmmee e 1Seepage-~====-= iWetness---==--- iSlow refill----|{Favorable--=--- iWetness----~--- 1Erodes easily.
Crystal Lake ! i H i 1 i
1 1 [} 1 1 t
1 t 1 ] t 1
CVBemmcecmmccceme e 1Seepage--==—---= IPiping-=-eeeeax tNo water------- iNot needed----- iFavorable------ {Favorable.
Cushing ] ' i ' i i
] 1 ] i 1 1
1 ) 1 L} ) )
CvC2-cmcmcmcmmeea iSeepage, tPiping--------- iNo water------- iNot needed----- iFavorable------ iSlope.
Cushing ! slope. : i i i 1
) [} ] ] 1 1
L} ] 1 ' 1 1
CvD, CVE=ec=mcece-e- iSlope, iPiping-m-ceacea- iNo water--—---- iNot needed===-- 1Slope~me—mm—e—— iSlope.
Cushing | Seepage. i i i i i
1 ) 1 ] 1 ]
] ] 1 1 1 1
CwD3mmmmmmmrcceeen iSlope, 1Pipinge-ceeaa-- iNo water------- iNot needed--~--~- iSlope==cccecnnn iSlope.
Cushing \ Seepage. H i i i i
1 ) 1 1 1 )
1 1 1 1 1 1]
CXB¥ecem e iSeepage-~====~= Pipingemeecn—na iNO watereeaeaaa iNot needed-~--- iFavorable------ |Favorable.
Cushing H i i i : H
1 ] ] ] 1 ]
1 1 1 1 1 1
CXC2¥c—cccccmaeaa 1Seepage, 1Pipingeeee~ema=ao iNo water------- iNot needed----- iFavorable------ iSlope.
Cushing { slope. i i i i !
1 1 ] 1 1 4
1 1 1 1 1 ]
CXD2¥ e mmm e e iSlope, iPiping--=--e--- iNo water------- iNot needed----- iSlope-=-cc-c--- iSlope.
Cushing | seepage. ' i i ' i
1 ] 1 1 1 1
1 1 t 1 1 1
DaA--mcmmmcceee iSeepage--~—----- |Seepage-------- tNo water--—----- iNot needed----- iNot needed----- iFavorable.
Dakota i i i : i i
1 1 1 1 1 )
1 1 ] 1 ] 1
DaBe=cemmcmccmcee |Seepage-=====-= |Seepage-==ce=-= iNo water-—e-———-- iNot needed----- iFavorable------ {Favorable.
Dakota i i : i : ' :
1 ] ] 1 1 1
L] 1 ] 1 t 1
DlA-=cmmmemme—e e iDepth to rock, iThin layer----- 1No water-—-—---- iNot needed----- iNot needed----- iFavorable.
Dakota | seepage. ! H 1 ; :
1 1 ] 1 ) 1
L} 1 1 ] ] 1
DVA=-—mm e memceeem iSeepage-—=—----= 1Seepage, iDeep to water |Wetness, iNot needed----- iWetness.
Dakota Variant ] | wetness. ] i frost action, | i
1 1 () 1 1 ]
] 1 1 ] ] ]
EMDemecmcmamcceaaae 1Slope, |Seepage====~=m= iNO watere-=---- iNot needed----- iSlope, iSlope,
Emmert | seepage. \ i i ! too sandy. | droughty.
1 t ) () ) 1
t ] 1 1 1 1
Fa¥*, i i i i i :
Fluvaquents 1 ! i 1 | i
H i | : i i
Fe¥*, i : | i i i
Fluvaquents, wet | i i i i i
) ] i) 1 1 1
1 1 l 1 1 1]
FnBecccoccccacaaao 1Favorable-==--- iWetness—==-=--- iSlow refill----jNot needed-=---- iWetness-------- iErodes easily.
Freeon : : } i i i
. i i ] i :
HrBeemamememamaeem |Seepage-======- 1Seepage-======~ INO water—-e---- INot needed----- iToo sandy, iDroughty.
Hubbard H i i | | soil blowing. :
i 1} ] ] ] 1
] ] 1 1 1 t
LNA~cmeemmmcce e |Seepage~====-~- {Piping, iDeep to water |[Favorable------ iNot needed----- iDroughty.
Lino i | seepage, i H i :
i { wetness, i i i i
1 1 1 ] ] 1
t t ] 1 1 t
Y S {Seepage-=-==w=-== iWetness—====wv-- iSlow refill----{Frost action---{Not needed----- iWetness,
Magnor i i } i i i\ erodes easily.
1 ] ] 1 1 1
' 1 1 1 1 1
MaBeecmccmcmceeeee |Seepage-===mnm- iWetness—=m—e--- 1Slow refill----|Frost action---iWetness-—------- iWetness,
Magnor H i | | | | erodes easily.
1 ) 1 ] 1 1
] [ 1 1 [ 1
MKr=mrmmm——mm e |Seepage—~—~-——- !Seepage, {Favorable-==--- {Floods, iNot needed--=-- iWetness.
Markey i { excess humus, | ! frost action, | ]
\ wetness. | ! excess humus. ; i
) i t : i

See footnote at end of table.
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172 SOIL SURVEY
TABLE 11.--WATER MANAGEMENT--Continued
i T 1 1 1 i
Soil name and | Pond | Embankments, | Aquifer-fed |} Drainage H Terraces H Grassed
map symbol i reservoir \ dikes, and i excavated i i and i waterways
1 areas | levees i ponds | i diversions i
1 T 1 T T T
¥ ! 3 ] 1 1
i i | i i i
MNBa=-cmcememe e iSeepage-=-==--== iSeepage---===~- iNo water------- iNot needed----- iToo sandy, iDroughty.
Menahga i , i i \ soil blowing. |
1 1 T i 1] 1
1 ] 1 ) i ]
MNCommem e e {Seepage, 1Seepage----==-- iNo water-e-—----- iNot needed-=---- iToo sandy, iDroughty,
Menahga i slope. i i i { soil blowing. | slope.
' 1 ) 1 1 )
] ] i i i 1
MNDwmmm e e iSeepage, 1Seepage-==~-=-- iNo water------- iNot needed----- iSlope, tDroughty,
Menahga \ slope. i i i ! too sandy, ! slope.
H H i 1 { soil blowing. |
1 1 () 1 1 1
] 1 1 1 1 1
MOBoammme e mee e \Favorable------ iPiping, 1Sloy refill==~-|Frost action---|Wetness—eee—e-- iWetness.
Mora | | wetness, i : i i
i 1 ) 1 1 1
1 1) ) ] 1 1
NS=seommccce e 1Seepage---===-- iSeepage-=~-===- iFavorable=-=--- iFavorable-=---- iNot needed----- iWetness,
Newson 1 i i | i | droughty.
] i 1 1 1 1
i ] ! ) r 1
NyAmemmmm e iSeepage-------- {Piping-===-=--- iNo water-—----- {Not needed----- tNot needed----- {Droughty.
Nymore i i i i i i
t 1 1 t 1 1
] 1 1) 1 1 1
0gB~mmcm e iSeepage--~----- ‘Piping, INo water------- iNot needed----- iToo sahdy, {Droughty.
Omega ! | seepage. i : ! soil blowing. '}
1 1 1 1 1 ]
0gCmmmmmmmm e cee e {Seepage, {Piping, tNo water------- INot needed----- iToo sandy, {Slope,
Omega ! slope. | Sseepage. i 1 i soil blowing. | droughty.
1 1 1 ) 1 1
1 ] 1 ] 1 1
0gDamcm e iSeepage, {Piping, iNo water------- iNot needed----- 1Slope, iSlope,
Omega | slope. | seepage | i { too sandy, | droughty.
i : i : .1 soil blowing. |
i i : 1 i i
Pg*. : i i i i i
Pits } 1 i i : i
i i 1 ; ] i
PVA~amecer e iSeepage-—===~== iWetness, {Slow refill----|Frost action---iNot needed----- iWetness.
Plover 1 ! piping. ' i | H
) 1 ] 1 ] 1
1 1 1 1 1 (]
PXA~emeem e emmcan }Seepage-=—==a-- |Seepage, 1Slow refill---~{Frost action---iNot needed----- iErodes easily
Poskin i | wetness, | | i | wetness.
1 1 1 ] 1 1
1 1 ] 1 1 1
Rfmwemmmm——— - |Seepage-=—=-=== {Excess humus, |Favorable------ 1Excess humus, IiNot needed----- iNot needed.
Rifle 1 ! wetness. i i floods, ! H
i i i } frost action. | H
i i i { , ;
ROAm—cmmmcrcc e |Seepage~==-===-- {Seepage=-~—===-- iNO water--—----- iNot needed-=--- iNot needed--=--- }Favorable.
Rosholt i i i i i |
1 1 1 1 ] 1
1 ] b 1 1 ]
ROBwececmcccccaae }Seepage--—-==~=- iSeepage-=--===-=- iNo water--—----- iNot needed-=--- iFavorable-=---- {Favorable.
Rosholt i i i , i '
1 1 1 ] 1 i
1 i 1 1 1 t
RoC2-=—mcmmmemnem {Seepage, i Seepage---~--=- iNo water------- iNot needed----- iFavorable-====-- iSlope.
Rosholt i slope. i i 1 H !
13 ] ] 1 ) ]
] 1 1 1 1 1
ROD~emmmm e |Seepage, iSeepage----~==~- {No water------- iNot needed----- 1Slopeme=mmcaaa- iSlope.
Rosholt ! slope. H i ! } }
: t i i i i
RpB¥*: ; i | i | |
Rosholteeceeauax 1Seepage-=—~===-- iSeepage-=-—==~- INO water--ee--- iNot needed=--=-= \Favorable-=—=-- iFavorable.
1 ] 1 1 ] [}
1 1 1] 1 \ i
Cromwellecee==a- iSeepage-—-====~== {Seepage-—-==-=~- INOo water---—---< iNot needed—=--- {Too sandy, iDroughty.
' i i ! \ soil blowing. |
| ! i ! ! i
RpC¥: i i i i i i
Rosholte~=ce—caa- |Seepage, \Seepage==m=—===- INo water——----- iNot needed-===- |Favorable-=-=-- iSlope.
! slope. H i | | i
i ) : i | i
Cromwell--ceee-- 1Seepage, |Seepage---~-~-~- iNo water---—---- iNot needed==--- {Too sandy, iSlope,
t slope. i soil blowing. | droughty.
i ,
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TABLE 11.~-WATER MANAGEMENT--Continued
] ! ] H ] 1
Soil name and | Pond ! Embankments, | Aquifer-fed } Drainage ; Terraces } Grassed
map symbol i reservoir i dikes, and i excavated | i and i waterways
i areas 1 levees i ponds i | diversions ;
' T 1 v i I
i | i H i i
RpD*, RpE*: ; H | 1 i i
Rosholteeemccacaa |Seepage, |Seepage~=—===== INo water-e——a-- {Not needed==w-= 1Slope=mmmmmnca= iSlope.
i slope. i i | i !
1 1 1 1 1 1
1 1 ' 1 1 ]
Cromwell-——eec—aeo i Seepage, |Seepage--~==--- iNo water-eeeea- iNot needed----- iSlope, {Slope,
! slope. i i ' | too sandy, ! droughty,
i i i ' i soil blowing. |
1 1 1 ] 1 1
1 1 1 1 ' 1
RVBewmmmm e e e e 1Depth to rock, iThin layer----- iNo water-—----- iNot needed--w-=- iDepth to rock |Depth to rock.
Rosholt Variant | seepage. i i | i 1
) ] 1 ] 1 ]
] 1 ] 1 1 1
SaB-e-memeemcnee - iFavorable---~-- {Piping-=--ee--- iNo water--—----- iNot needed----- |Favorable------ {Erodes easily.
Santiago H H H H H H
1 ) 1 1 1 ]
1 1 1 ' 1 1
SaCem—mmmmccmeeeaa 1Slope-===-neaaa iPiping-===ewc-< iNo water------- iNot needed~---- iFavorable~—=-=-- iSlope,
Santiago i i i i : | erodes easily.
1 ] 1 1 1 1
' 1 1 1 ] 1
SaDe-emmmmc e e i1Slope===—===ceu= {Piping-=ee===-a- iNo water-e—a---- iNot needed----- 1Slope==v-meeuaa= iSlope,
Santiago i i ! ! ! i erodes easily.
! : i ' i i
ScB¥: i : i i : i
Santiago-=w--—=~- iFavorable---~-- iPipinge---ee--- iNo water-—-—---- iNot needed----- iFavorable------ iErodes easily.
1 ] 1 1 1} ()
] 1 1 1 ' 1
ANtigommcmccccaax iSeepage===~=m—-m iSeepagem—eme=u~ ‘NO water--ec---- iNot needed-==-- \Favorable-==--- |Erodes easily.
) ] 1 1 ] ]
) 1 1 1 1 L}
ScC*: 1 ; ' i i i
Santiago--------- 1Slope-------~-- |Pipingeceeae—an iNo water—-c----- iNot needed----- iFavorable-~—---- iSlope,
H i i : \ i erodes easily.
1 1] ] 1 1 1}
1 ] ] 1 t 1
Antigo=eewmccncnx iSeepage, }Seepage-—--~--~ iNo water------- iNot needed----- iFavorable-==--- iSlope,
i slope. i i i i | erodes easily.
i i ' i i i
ScD*: i i \ ) i :
Santiago==—=w===== iSlope—===—=-wu= iPipinge—cecaea" INo water———----- iNot needed----- 1Slope==cmmmnea= iSlope,
i i ' i i { erodes easily.
1 1 ) 1 ] 1
I I 1 1 i '
Antigo~-==——--c-o iSeepage, iSeepage~—===-=-== iNo water—e=---- iNot needed===-=~ 1Slope=m~mcacae= iSlope,
v slope. ] ] | ' | erodes easily.
i i i : ] ]
Se%, i H i 1 i i
Saprists and 1 | i H | \
Aquents } i ! 1 1 i
i i | i i i
SMeecmem e iSeepage-—=-=w== iExcess humus, |Favorablee—---- iFloods, iNot needed-----~ iWetness.
Seelyeville i | wetness, i v frost action, | ;
i ! ) ! excess humus. | '
] ; i 1 : i
Us*, i i i i i i
Udorthents, sandy! ! ] i i i
i i : i i i
Uy*. i i H : i i
Udorthents, loamy| ' i : i i
1 1 ) ] 1 )
1 ] | ] { t
A el {Seepage--~----- iSeepagemm==m=— iFavorable-=w--- iFloods, iNot needed----~ iWetness.
Warman Variant frost action. | i
1

* See map unit description for the composition and behavior of the map unit.
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[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary.
text for definitions of "slight," "moderate," and "severe."

TABLE 12.--RECREATIONAL DEVELOPMENT

SOIL SURVEY

See

Absence of an entry means soil was not

rated]
1 1 1 i 1
Soil name and i Camp areas i Picnic areas | Playgrounds | Paths and trails | Golf fairways
map symbol t i i i 1
i i i i i
T T R T T
1 r 1 ] t
Ad=memmmmemecce e iSevere: |Severe: iSevere: iSevere |Severe:
Adolph | wetness, | wetness, i floods, | wetness t floods,
! floods. ! ! wetness, i \ wetness.
t ] ] ] [)
) 1 1 1 )
AfA~—mmmmmmemm oo 1Slighte==eceeann 1Slight-cc-c=m=mv 1Slightemcccocnae 1Slight——om—ocoooex !Slight.
Alban i ) i } i
} i ! i i
AfBecmmmm e e nmam 1Slighte-ecmmaaux 1Slight-—=eecee-- iModerate: 15light-—-=eeceeuax iSlight.
Alban H : i slope. H H
1 1 1 1} 1
1 ' 1 L] 1
AfC2-mmmmmc e iModerate: {Moderate: iSevere: 1Slight--=cccccee-x {Moderate:
Alban i slope. i slope. | slope. 1 | slope.
1 1 1 1 i
1 t 1 1 '
AfDmceccmmcce—eccemen 'Severe ISevere: iSevere {Moderate: 1Severe
Alban | slope | slope. i slope. \ slope. | slope.
] 1 1 1 )
! 1 1 1 1]
. S 'Severe: iModerate: iSevere: iModerate: iModerate
Alstad | wetness. | wetness. | wetness. | wetness, | wetness
] 1 ) 1 ]
1 1 1 1 1
AlBemmmcmm e meeemaem 1Slight-=m—menean 1Slight-==m——cem- IModerate: 1Slightemcomccmmean !Slight.
Amery ! i ! slope. i i
] 1 1 ) ]
t 1 1 1 ]
AlCmmmmcmmm e iModerate: iModerate: iSevere 1Slighte-ecemceca-~ |Moderate:
Amery { slope. { slope. i slope | { slope.
[] 1 [] ) 1
' ] ' t 1
AlD e 1Severe: iSevere: 1Severe iModerate iSevere:
Amery | slope. | slope. \ slope | slope. i slope.
1 1 ) 1 1
1 1 1) 1 3
AlE-mmcccem e cceeem ISevere: ISevere: iSevere 1Severe: iSevere:
Amery | slope. \ slope. v slope { slope. v slope.
t ) ] ] ]
] ] ] t ]
ANBeccmmeemem el 1Slighteemmeeaa=x 1Slighte==—ceccaea- iModerate: 1Slighte=ceececeaaax 1Slight
Amery | i i slope. i i
1 ] [] ] 1
1 1 1 1 )
N et iModerate: iModerate: iSevere: 1Slight-=-=eeaceeex iModerate:
Amery i slope. ! slope. i slope. ! i slope.
1 ) ) ] ]
1 1 ' ' 1
AOB¥ o e e 1Slight——eeaacaas 1Slighteeeememcu- ‘Moderate: 1Slighteeemmammoamx iSlight.
Amery ! 1 i slope. i !
1 [} 1 t 1
1 i 1 1 L}
AOCH e e cmc e iModerate: tModerate: |Severe: 1Slighteee—mece—ean |Moderate:
Amery t slope., { slope. | slope. H i slope.
1 1 1 1) ]
1 1 1 L] 1
AOD* e e e e \Severe: 1Severe: iSevere: tModerate: iSevere
Amery | slope. i slope. i slope. i slope. i slope
] 1 1 1 1
1 1 1 ] 1
AOE#acmeemm e ccce e ISevere: !Severe: |Severe: |Severe: |Severe:
Amery | slope. { slope. | slope. i slope. i slope
) ] ] 1 ]
1 i 1 ] 1
ArC¥ e e e 1Slight--=-=----~ 1Slighte===cmamn=- {Severe: 1Slighte—eccccacaaax iSlight
Amery i i i slope. i i
] 1 ] 1 1
] 1 1 ] 1
ArD¥eme e cceee e |Severe: 1Severe: iSevere: {Severe 1Severe
Amery { slope. i slope. { slope. i slope i slope.
i i i i b
AtA-mmmmmm e e e 1Slighte—=ececae- 1Slight-==---=-=- 1Slight--——-—oee- iSlight----cveemeen iSlight.
Antigo H i i ! ]
t 1 1 1 1
) 1 1 t 1
AtBe——mmmce e 1Slight====mea-o= 1Slight==---=---- iModerate: 1Slight--=-~---onux 1Slight.
Antigo \ i ! slope. ! i
] ] 1 1 ]
1 1 1 t 1
AtC2ummmcmcccce e iModerate: iModerate: iSevere: 1Slighteeeemaaeaaaa IModerate:
Antigo i slope. i slope. i slope. H i slope.
) i i ' i
See footnote at end of table.
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T T T T T
] ) ] 1 1
Soil name and i Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways
map Ssymbol i , i i i
i | i i i
T T T 1 1
1 ] 1 1 1)
] | i : i
AuA-=-—mccmcee e {Severe: iSevere: iSevere: |Severe: iSevere:
Auburndale | wetness, { wetness. | wetness, | wetness, { wetness,
v floods. | i floods. i t floods.
1 1 1 ] 1
{ i ! ! )
Ba--c---meecmce e iSevere: {Severe: iSevere: {Severe: |Severe:
Barronett | floods, i wetness, i Wwetness. { wetness. | wetness.
\ wetness, i : i i
' i i i i
Be--c-ccmmm e iSevere: iSevere: |Severe: iSevere: iSevere;
Barronett Variant | floods, i wetness. | wetness, i wetness. | wetness.
| wetness. : i | !
1} 1 1 ) 1
1 1 1 1 ]
Bfecccccmcccmmcccea 1Severe: iSevere: {Severe: |Severe: iSevere:
Bluffton | wetness, | wetness, { wetness. | wetness. ! floods,
i floods. i i i ! wetness.
1 1 1 1 1
1] ) 1 ) 1
BlA~m——mmemmmcmome e 1Slighte———ceceaac 1Slightee=m—eaaec 1Slighte=mo==oaaane 1Slightemeemaneaooo !Slight.
Brill i ' i i i
| i i i 1
BpA———m—mm e 1Slightememeomaa- 1Slight~—-m—oaaee 1Slightee-emomeeme 1Slighte———moccemmn !Slight.
Burkhardt i | : i i
1 1 1 1 1
1 1 1 1 1
BpBo————mmmmmmmmeee o 1Slight-=acccmo—o 1Slightememeeaa— |Moderate: 1Slightememcmoooaes 'Slight.
Burkhardt H H i slope. ; i
i ' i : i
BpClemmemmcccccmee e iModerate: {Moderate iSevere 1Slighteeececnacaax iModerate:
Burkhardt | slope. | slope, { slope. | | slope.
1 ) 1 1 1
1 1 1 1 1
Calom—mmmcmmmemeeC !Slight-—=mc—e-mn 1Slightemmmamaaax 1Slightecmecmaman 1S1lightememcenacacoe !Slight.
Campia i ' ] i |
) 1 1] ] 1
1] 1 1 1 1
CaBe~ermmmemmmeceeeee 1Slighteemmemuaaa 1Slighte=eeceeaaeax iModerate: 1Slightemmeeecneaax 1Slight.
Campia ) i i slope. |
t 1} 1 1 1
] 1 1 1 1
CaC2-=emmemmmccceae {Moderate: iModerate: iSevere: 1Slighteeeceecacaaa {Moderate:
Campia i slope. \ slope. v slope. i \ slope.
1 1 () 1 ]
1 1 1 ) 1
(011 e et iModerate: 1Slightewecacaaea {Moderate: 1Slightecremeccaaax iSlight.
Campia Variant { percs slowly. | | percs slowly, | i
: i | slope. i i
1} 1 1 1 1]
1 ] 1] 1 ]
ChCmmmmmmmc e iModerate: {Moderate iSevere: 1Slight-mecee—aaeaa tModerate:
Campia Variant { percs slowly, | slope. i slope. i i slope.
| slope. 1 : i
i i i i i
CbD-emmcmcccc e iSevere: iSevere iSevere {Moderate: iSevere:
Campia Variant ! slope. i slope { slope ! slope. | slope.
1 ) 1 1 1
1 1 1 1 1
[ R e L P T iSevere: iSevere iSevere: iSevere: iSevere:
Cathro | wetness, | wetness, | wetness, } wetness, } excess humus,
} floods, ! floods, { floods, { floods, i wetness,
| excess humus. |- excess humus. | excess humus, | excess humus. \ floods
) 1 1 1 1
] ] 1 1 ]
ChBemeoemeemcacc e 1Slight=eee-eea-- 1Slightweewacaaax iModerate: 1Slighte—eeccece—ua- 1Slight.
Chetek i i i slope. : 1
1 1 1 1 1
1 1 ' [ L]
ChC2e=cm—mmmmcemre e tModerate: iModerate: iSevere: 1Slighteeencceaaea- iModerate:
Chetek i slope. i slope. i slope. i { slope.
1 1 1 ] 1
' t L} 1 1
ChD2emmecm e iSevere: iSevere: iSevere: iModerate: iSevere:
Chetek { slope. i slope. i slope. i slope. { slope.
1 1 1 1 1
' ] 1 1 1
CMA-e-ecmmmcm e iSevere: iModerate: iSevere: \Moderate: {Moderate:
Comstock ! wetness. \ wetness. \ wetness. i wetness., | wetness.,
1 1 ) 1] 1
1 1 1 1 1
CpAmecem e m e iSevere: iModerate: 1Severe: iModerate: tModerate:
Comstock Variant { wetness. | wetness. | wetness. { wetness. { wetness.
1 ] 1 ]
t 1 1 1

1
]
I

See footnote at end of table.
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TABLE 12.--RECREATIONAL DEVELOPMENT--Continued

T T T T T
I I v 1 ]
Soil name and H Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways
map symbol ] ' ' i ]
i : i i i
T ) ) T T
1 i t i i
(0 D 1Slighteemeneac-- 1Slight---cmwe--- 1Slighte=wameee-o 1Slightee-eccacaaaa 1Slight.
Cromwell i : 1 i {
] 1 1} ] )
1 1 ! 1 1
CrBecemrecccccc e ca—a 1Slighteeecacaa-- 1Slight===m=uaa-- \Moderate: 1Slight=wcccccaaana 1Slight.
Cromwell ! ] i slope. ' H
] 1] ] ] 1
1 ] 1 1 1
Cremmemmemcccccemeaeae iModerate;: 'Moderate iSevere: 1Slightececcccaaaa- iModerate:
Cromwell i slope. i slope. i slope. 1 i slope.
] ] 1 1 '
1 ] ] 1 1
CrDemeeeccccc e ccncnae !Severe: tSevere 1Severe: iModerate: iSevere:
Cromwell | slope. { slope i slope. 1 slope. { slope.
1 1 ] 1 1
[} ] 1 1 L}
CSAmmmmmcmmcccceena ~-|Severe: iModerate: {Severe: iModerate: iModerate:
Cromwell Variant | wetness, { wetness. | wetness. \ wetness. i wetness.
1 1 1 1 ]
1 ' r 1 1
CtAmmmecmmammcm e e IModerate: tModerate: iModerate: iModerate: iModerate:
Croswell { too sandy, i too sandy, i too sandy, { too sandy. i too sandy.
{ wetness, i wetness. ! wetness. i \
[} 1 1 1 ]
] t 1 1 ]
CUAmm e e e 1Slight-—=maecaen iSlight-=-==cecene- 1Slighte==ee--u-- 1Slighte—-ceccacaaa- 1Slight.
Crystal Lake ! | : i i
1 1 ] 1 1
[} 1 1 1 1
CUB=mmmmmcmccccce e 1Slight-=ecmaaua-- iSlight----cc-=—- tModerate: 1Slightecmeamaaeeaa 1Slight.
Crystal Lake | { i slope. H i
1 1 1 ] ]
L] t 1 1 1
CVBmmmce e ccccm e ma s iModerate: 1Slight==cecremaa- {Moderate: 1Slight--cecccacaa- 1Slight.
Cushing | percs slowly. | | slope, i i
1 1 | percs slowly. | !
1 1 1 1 ]

] ] [} 1 ]
CVC2ecmcmmrccccccmm—ae iModerate: |Moderate: 1Severe: 1Slightececmacccaaaa {Moderate:
Cushing | slope, i slope. | slope. i { slope.

! percs slowly. | i i }
1 1 1 1 ]
) 1 1 1 ]
CVDmwmmmrmccc e |Severe: iSevere: iSevere: iModerate: iSevere:
Cushing i slope. | slope. \ slope. i slope. \ slope.
) 1 1 1 ]
1 1 1 1 1
CVE=mmmmecccccceccemam iSevere: iSevere: iSevere: |Severe: iSevere:
Cushing i slope. i slope. } slope. } slope. { slope.
) 1 ] 1 1
] b i I 1
(7] ) ) F U 'Severe: iSevere: iSevere: {Moderate: iSevere:
Cushing ! slope. i slope. i slope. i slope, i slope.
{ t ! ! too clayey. !
13 1 1 1 1
] ' ' 1 1
CXB¥accc e ccccmcma ‘Moderate: 1Slight-===c~ee=- tModerate: 1Slight-—vaccaaaaa- 1Slight.
Cushing ! percs slowly. i slope, i i
H i | percs slowly. | }
) 1} 1 1 1
] ' 1 1 1
CAC2mwmmmmcccce e -=-i{Moderate: tModerate: iSevere: 1Slightemeecacaaaaa }Moderate:
Cushing i\ slope, ! slope. i slope. i | slope.
! percs slowly. | i i 1
] 1 1 1 1
i t ] t 1
CxD2*eccmmcmc e camema |Severe: iSevere |Severe: iModerate: iSevere
Cushing \ slope. i slope. | slope. { slope. | slope.
1 1 ] 1 1
1 1 1 1 ]
DaA-=—=mmecccmaem————— 1Slightemmameaaen 1Slightemmemmaan- !Slighte——emam=n- 1Slight———e—omemoec islight,
Dakota H i i i |
i ) i i ; i
DaB-=~emmmncc e e e iSlightececacaacaaa 1Slighte—eeccama-- iModerate: 1Slight=-cccaccacan iSlight.
Dakota i i i slope. i i
1 ] 1 ] ]
1 1 1 1} 1
DlA====—~mmcccmmmmama- 1Slighteeceomooue 1Slightmm=mm~eee- 1Slighte=mm=wem=-{Slightemeacoocama- 'slight.
Dakota o H i ; i
) 1 ] 1 ]
] 1 ' 1 L]
DVAmmmememmc e ———————— |Severe: !Moderate: 1Severe: iModerate: iModerate:
{ wetness. | wetness, wetness.
) )
] ]

Dakota Variant | floods. | wetness.
|
1

1
[} 1
) 1
) 1

See footnote at end of table,
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T T T T T
1 1 1 1 1
Soil name and | Camp areas i Picnic areas Playgrounds | Paths and trails | Golf fairways
map symbol i i 1 i i
i i i 1 i
— T T T T
1 1 1 [ ]
| i i i i
EmDmccmcmm e |Severe: {Severe: |Severe: {Moderate: iSevere:
Emmert ! slope. i slope. i slope, { slope, i slope,
| ; ! small stones. | small stones. | too sandy,
i t ) i ! small stones.
: i i i i
Fa¥*, i i i i i
Fluvaquents t | i i i
1 ] ] ] t
1 1 1 1 )
Fe¥*, i : i : i
Fluvaquents, wet 1 i i b i
] t 1 1 ]
1 ] 1 ] 1
FBececc e iModerate: iModerate: IModerate: 1Slight=e==ececeeean 1Slight.
Freeon i wetness, i wetness. } slope, i i
{ percs slowly. | i wetness, i
1 | | percs slowly. | i
1 1 3 1 ]
1 1 ) 1 ]
HrBeessesc e m e ccee tModerate: iModerate: iModerate: iModerate: i Moderate:
Hubbard | too sandy. ! too sandy. { slope, { too sandy. i too sandy.
| 1 i too sandy. i 1
] 1 1 1 1
] 1 ] 1 ]
LNA-=mecmcmec e iModerate: iModerate: {Moderate: {Moderate: iModerate:
Lino | wetness, | wetness, y too sandy, | too sandy. { too sandy.
! too sandy. | too sandy. | wetness. i i
1 1 1 ] 1
] 1 1 ] t
MaA, MaBe--ce-ce—oe--- iSevere: {Moderate: iSevere: iModerate: iModerate:
Magnor { wetness. | wetness. | wetness. | wetness. | wetness.
1 ] 1 1 ]
] ] 1 1 1
MKe=emm et |Severe: {Severe: iSevere: iSevere: iSevere:
Markey \ wetness, | wetness, \ wetness, { wetness, { excess humus,
i floods, i excess humus. |} floods, \ excess humus, | wetness,
| excess humus. | ! excess humus. | i floods.
1 1 () ] 1
I 1 1 ' I
MNBeeeccmmce - iModerate: iModerate: iModerate: {Moderate: {Moderate:
Menahga { too sandy. i too sandy. | slope, | too sandy. | too sandy.
1 i ! too sandy. : i
1 1 1 1 1
1 1 ] 1] 1
L iModerate: iModerate: iSevere: {Moderate: |Moderate:
Menahga | slope, | slope, ! slope. ! too sandy. | slope,
| too sandy. \ too sandy. ; i | too sandy.
1 1 1 1 [}
] i 1 1 ]
MND=c e cmmm e iSevere: 1Severe: iSevere: iModerate: iSevere:
Menahga { slope. | slope. i slope. \ slope, i slope.
i i i ! too sandy. i
1 1} 1 ] 1
1 ] 1 1 1
MOB-~~cmmcccmce e iModerate: iModerate: IModerate: 1Slight=eeececeneaeaa 1Slight.
Mora | percs slowly. | wetness. | slope, H
\ i | wetness. i H
i i H i i
NS==mmmescmccmmmcme iSevere: iSevere: iSevere: |Severe: iSevere:
Newson | wetness. | wetness. \ wetness., | wetness. { wetness.
1 1 1] 1 1
1 1 ] 1 1
Nyleecmmcrccc e iSevere: iSevere: iSevere: iSevere: iSevere:
Nymore \ too sandy. i too sandy. | too sandy. | too sandy. | too sandy.
] 1 1 1 )
t 1 L] 1 [
0gBrememcm e e iSevere: iSevere: |Severe: iSevere: iSevere:
Omega { too sandy. | too sandy. | too sandy. \ too sandy. \ too sandy.
) ) 1 1 1
] ] [} 1 1
0gCmmmmmmcmmemsemeee iSevere: iSevere: iSevere: iSevere: iSevere:
Omega { too sandy. | too sandy. ! slope, | too sandy. { too sandy.
i i | too sandy. | ;
1 1 1 1 1
] 1 1 i 1
O0gDmmmm e ‘Severe: iSevere: 1Severe: iSevere: ISevere:
Omega | slope, i slope, | slope, i too sandy. i slope,
i too sandy. i too sandy. ! too sandy. i | too sandy.
1 1 ] ] 1
1 1 [} ] 1

See footnote at end

of table.
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TABLE 12.--RECREATIONAL DEVELOPMENT-~-Continued

T T T T T
t ] L ] )
Soil name and i Camp areas ! Picnic areas | Playgrounds | Paths and trails | Golf fairways
map symbol i i 1 i 1
i i ; i i
T i 1 1 i
i i i i i
Pg*. i | i i i
Pits i | i i i
i | i i i
PVA=mmmccccccc e \Severe: 'Moderate: iSevere: iModerate: iModerate:
Plover | wetness. | wetness. { wetness., \ wetness. { wetness.
1 1 1 1 ]
1 1 1 ] ]
PXAm—cmcermmc e~ iSevere: iModerate: iSevere: }Moderate: }Moderate:
Poskin v floods, | wetness. i wetness. i wetness. 1 wetness.
| wetness. i i i i
1 1 1 ] ]
1 1 t 1 1
Rfee—emmemem e ccccc e 1Severe: iSevere: iSevere: iSevere {Severe:
Rifle i wetness, , wetness, | wetness, { wetness, | wetness,
! floods, i floods, i floods, i floods, i floods,
i excess humus. | excess humus. | excess humus. | excess humus. | excess humus.
) ] 1 1 1
1 1 1 ] 1
ROAmmememc e e 1Slighteeoacaaana 1Slightaeecceeaaa 1Slight-——=====-~ 1Slighte=ecccccaa-- iSlight.
Rosholt | } i i i
1 1 1 [l 1}
1 1 1 ] ]
ROB==eermccc e e e mm 1Slightecereaecaaa 1Slighteceae~eaeaaa iModerate: 1Slight=mmecmeeaaa iSlight.
Rosholt i ! ! slope. ! i
1 1 1 1 1
1 1 1 1 ]
ROC2==mmamcmecmmc e iModerate: iModerate: iSevere: 1Slight-=ecvccceceen- iModerate:
Rosholt i slqpe. | slope ¢ slope. i i slope.
1 1 1 1 1
1 1 1 1 1
ROD====meccecmem—amae——— !Severe: ISevere: {Severe: {Moderate: iSevere:
Rosholt i slope. } slope | slope. \ slope. i slope.
1 1 1 1 [
1 1 ) 1 1
RpB*: i i 1 i i
Rosholt—=eccccmamaaaan 1Slighteaaeeeaaaa 1Slight==ecccena-- iModerate: 1Slightememeeaeaeaa 1Slight.
{ { i slope. i '
1 1 1 1 1
) 1 1 ) 1
Cromwelleee-cccacacaa iSlighteemeeaaaaa 1Slighteeecemnaaaa {Moderate: 1Slightemmacmmaanam iSlight.
H i i slope. t H
i ] i i i
RpC*¥*: i i | 1 i
Rosholt=cemccccmanaun- iModerate: {Moderate iSevere: 1Slighte—eereceaeaaa- {Moderate:
| slope. i slope \ slope. H { slope.
1 ] 1 1 1
] [ 1 1 1
Cromwelle——eeecamaao {Moderate: iModerate iSevere: 1Slight-=r-c-ceeoeo-- {Moderate:
i slope. { slope ! slope. i | slope.
i i i i i
RpD*: i i : i i
RoShOltem~emeecme e e iSevere: 1Severe iSevere: {Moderate: iSevere:
| slope. i slope. { slope. i slope. { slope.
1 1 [} 1 1
1 1 ] » 1
Cromwelleceeracennaax iSevere: iSevere 1Severe: iModerate: iSevere:
\ slope. i slope | slope. { slope. | slope.
1 1 1 1} 1
] + 1 | 1
RpE*: : i i i i
Rosholtecccccmaneaaa iSevere: iSevere iSevere: iSevere: iSevere:
! slope. { slope. { slope. i slope. i slope.
1 ] 1 1 1
] ] 1 ' ]
Cromwelle——eeceee—eo- iSevere: iSevere {Severe: iSevere: iSevere:
i slope. i slope | slope. { slope. i slope.
] [l 1 1 |
1 ' 1 1 1]
RVBomm e e e 1Slighte—eccceoam 1Slighteeeeeaeaax iModerate: 1Slighte=eememaaaa- iModerate:
Rosholt Variant i 1 | slope, i i thin layer.
H ! ! depth to rock. | }
] 1 1 ] 1
1 1 1] ] [}
SaBe—ce e mmm e 1Slighteeemcecaa- 1Slight-==-acaa-- iModerate: 1Slighteeceecaceaaa- iSlight
Santiago i i } slope. H 1
] 1 1 1 ]
1 1 t 1 ]
SaC-mmmmemcm e e iModerate: i Moderate: iSevere: 1Slight===cccccaaa- iModerate:
Santiago | slope. slope i slope. | slope.
1 ¥
1 ]

See footnote at end of table.



POLK COUNTY, WISCONSIN 179

TABLE 12.~-RECREATIONAL DEVELOPMENT--Continued

T T T L T
1 1 1 1 1
Soil name and i Camp areas }  Picnic areas | Playgrounds | Paths and trails | Golf fairways
map Symbol i i i : '
i i : : H
T T T T T
1 | 1 1 1
i i i i i
REN e L L iSevere: {Severe: iSevere: iModerate 'Severe:
Santiago t slope. i slope. | slope. \ slope \ slope.
t ] : : :
ScB¥*: ; i ‘ t i '
Santiago-~=-=-cucena- 1Slighte=e—emeaaa 1Slight-—==cee--—- iModerate: 1Slight~=em——sema-—o islight.
| i ! slope. H !
1 1 ] 1 1
] 1 1 ] )
ANtigom—mmmmcccmmeaee 1S1light-—=m=eae—- 1Slightemem-meoau- 'Moderate: 1Slighte—mmm—mcmmae islight.
| : i slope. | i
: i 1 i 1
ScC*: i ' } i i
Santiago-=-=ccmccoeu- iModerate: {Moderate: iSevere: 1Slighteeeemcmemea iModerate:
{ slope. i slope. | slope. ! | slope.
' 1 ] ] 1
1 ] 1 1 1
ANtigomemcmccccmcaae IModerate: iModerate: iSevere: 1Slighteemeemeeneea {Moderate:
| slope. | slope. i slope. i | slope.
i i } i i
ScD*: { i i i :
Santiago~~==-=—=wcac--- 1Severe iSevere: iSevere: Moderate: 'Severe:
| slope ! slope. ! slope. | slope. i slope.
1 1 1 ] 1
1 1 1 1 ]
ANEigO~me—cmedomceeee iSevere {Severe: iSevere: {Moderate: 1Severe:
i slope. v slope., i slope. i slope. i slope.
1 1 ) 1} 1
b 1 [ 1 ]
Se¥, i i i i i
Saprists and Aquents | \ i i i
1 ] 1 1 1
N ] 1] ) t 1
N e L T iSevere: |Severe: iSevere: iSevere: {Severe:
Seelyeville { excess humus, | excess humus, | wetness, i wetness, | wetness,
i wetness, | wetness. i floods, \ excess humus. i floods,
i floods. | | excess humus, | | excess humus.
) 1 1 1 1
1 ] 1 1 (
Us¥*, i | 1 ' i
Udorthents, sandy i ' : i :
i | i i i
Uy*. i | i i i
Udorthents, loamy i \ i i 1
] ] 1 1 1
1 Ll ] 1 1
L L L e iSevere: iSevere: iSevere: {Severe: iSevere:
Warman Variant wetness, | wetness. | wetness. { wetness. 1 wetness.
] ] 1 1
| | | ;

1
i floods.
1
1]

* See map unit description for the composition and behavior of the map unit.
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TABLE 13.--WILDLIFE HABITAT POTENTIALS

[See text for definitions of "good," "fair," "poor," and "very poor."

Absence of an entry indicates the soil

was not rated]
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Potential for habitat elements
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See footnote at end of table.
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TABLE 13.--WILDLIFE HABITAT POTENTIALS--Continued

Potential as habitat for--

Potential for habitat elements

Soil name and

iWetland
{ plants
]
1

Conif-

1
1
]
)
1

Grain

iShallow {OpenlandiWoodlandiWetland

iHardwood

iGrasses

map symbol

wildlifelwildlifejwildlife

water

areas

erous
plants

trees

I and

and seed
crops

}legumes

PR gy

Poor

Bg-—---eececcanaa-==Good
Barronett Variant

Good.
iPoor.

iPoor |Poor i Poor 1Good 1Good
i Poor Poor {Good 'Good

Poor
1Good

Poor

BlA===ecececcaean—a-1Good

Bfececcommc e
Brill

Bluffton

BpC2~=~=-|Fair

BpB,

BpA,

1Good iGood

1 1 [l 1
1 1 ] ]
1 ] 1 1
L] 1 1 ]
Poor \Fair 1Good iGood 1Good
1 1 1 ]
) ' ' ,
1 1 ] ]
iGood

poor.

i
i
]
i
1
)
]
1
:
i
1
t
i
1
i
ChC2---=--aeec!iFair
]
1
i
]
1
]
1
]
1
]
1
]
1
i

CaB--==-======|Good

CbB--==----==wuce--=-iGood
CbC--~-=—=ceweee—--|Fair
CCom==m—mccmeeca——Very

CMA==eemeeeme——a—iGood

Comstock
CpA=---ceeeeceena--iGood

CaC2-m=-eeeaceeaca-|Fair
ChD2e====ceeceeaa=-|Poor

Campia
Comstock Variant

Burkhardt

Cah,

Campia

Campia Variant
Campia Variant
ChDemmmcm e}
Campia Variant
Cathro
ChB,

Chetek

Chetek

CrC------|Fair

CrB,

Cra,

1Good 1Good

{Fair
iGood
Fair

]
b
1
b
)
I

]
1
1
1
)
1
1
1
1
1
1
[

CuB====-eem=e=-|Good

Crystal Lake

)
1
'
L]
Il
Ll
]
b
]
1
]
1

See footnote at end of table.

CrD-=-=-we-e-wec~—--iPoor
CSA----=-===ceuee-c|Fair

Cromwell Variant
CtA-=e-=e-cece—ew--|Poor

CVB--~------=—c-—--iGood
CVD=eemecncecncaaa—~|Poor

CVC2======eece—-~--{Fair

Cromwell
Cromwell
Croswell
Cushing
Cushing
Cushing

Cul,
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TABLE 13.--WILDLIFE HABITAT POTENTIALS-~Continued

e
1

iPotential as habitat for--=
Openlandi{WoodlandiWetland

r
1

Potential for habitat elements

Soil name and
map symbol

T
i

Shallow

IWetland

Hardwood

herba-

wildlifeiwildlifeiwildlife

water
areas

trees

ceous
plants

plants

]
1

iGrasses

Grain

i and

and seed
crops

{legumes

Cushing
Cushing
Cushing
Cushing

CXC2¥ e e

CVE==oemmmmmmmmmen
CWD3==mmmmmmmmem oo

Dl1A-~-----1Good

DaB,

DaAi,

Dakota Variant
Fluvaquents

Emmert

Dakota
DVAm—======e-——~=-=Good

EmMDaccce e

Fa¥*,
Fe¥,

]
I
)
1
]
1
1
1
1
]
]
1
i
i
'
b
)
1
)
I
]
1
1
I
)
I
]
+
1
1
)
1
]
1

wet

Fluvaquents,

Good
Poor

Freeon
HrB=-—eeeemmeccc e =
Hubbard
LNA=mememmcmce e
Lino

. FnB=—===—meee ==

MaB-=——eeemee

Magnor

MKm=mmm—meemmmeeeee=iVery

MaA,

poor.

Markey

MNCe=wee-w=e-={Poor

Menahga

MnB,

poor.

MND=~======eceec—-=-|Very
Menahga

Poor.

Good

Newson

Mora
NSee=———=ceee-c————(Very

MOBmmmmmmmmmmmmm e

poor.

poor.

NyA=mememeee—eea-a=iVery
Nymore

Omega

0gB, 0gC, 0gD------iPoor
Pits

Pg¥.

See footnote at end of table.



183

POLK COUNTY, WISCONSIN

TABLE 13.--WILDLIFE HABITAT POTENTIALS--Continued

1Potential as habitat for--

L
1
Shallow {Openland{Woodland

Potential for habitat elements

-
I

Wild
herba-

Soil name and
map symbol

Wetland

wildlifeiwildlife
1

iWetland

Conif-

Hardwood

! trees
1
1

Grain iGrasses

wildlife

water
areas

Poor

[N SO v,

\ plants
)
1]

erous
plants

ceous
plants

1
1
crops

and seed

and
ilegumes

Poor

Good

R

PXA=mmmmmmmmmmmmm==GoOd

1 ]
1 ]
1 1
1 1
Fair | Poor |Poor
i i
1 ]
1 1

Poskin

Rfmm==mmmmmmmmmeeee
Rifle

Good

ROBremcncccana
Rosholt

RoA,

Fair

ROC2==mmmmmmcmcena-

Rosholt

ROD-======ceeeeea-|Poor

Rosholt

RpB¥*:

Rosholt=====---c---|Good

. .
~ —
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e
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RpE*:

Rosholt-==—ececcaaas

Cromwell==-w-==<-<{Very

poor.

RVB====ooeoeceee-o-!Fair

Rosholt Variant

SaD------{Good 1Good

SaC,

SaB,

1
1
1
1
1
1

Santiago

ScB*:

Santiago-Antigo---iGood

IS
(o]
o
a
IS
(o]
[
o
E
[a
Q
%]
x
(8]
Q
%]

Santiago-=-==----=|Fair

Antigo----—--—--—-!Fair

Saprists and

Se*,

Aquents

See footnote at end of table.
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TABLE 13.~--WILDLIFE HABITAT POTENTIALS--Continued

Potential for habitat elements
Wild 1 i !
herba- {Hardwood| Conif- [Wetland

iPotential as hablitat for--
T T T

Soil name and 1

] ] 1
Shallow {OpenlandiWoodlandWetland

1
)
1 T T
1 ] ]
map symbol { Grain |{Grasses |
tand seed! and i ceous | trees | erous | plants | water |(wildlifelwildlife{wildlife
i crops ilegumes i plants | | plants | i areas i i
1 1 1 1 1 i 1 i 1 1
1 1 1 1 1 ] 1 1 ] ]
] ] 1 1 1 1 ) 1 1 ]
Semmmmccmmm—————— IVery 'Poor iPoor ‘Poor {Poor {Good 1Good i Poor i Poor 1Good.
Seelyeville { poor. | t i H i H i i ;
| i i i i ; i | i i
Us*, i H i i i i i i H i
Udorthents, sandy | i i i i i | i i i
\ i i i i ' i i i i
Uy*, 1 H ) ] ] } } ] i
Udorthents, loamy | i ! i ; i i i i i
] ] I 1 1 ) 1 1 1 1
] ] ] 1 ' 1 ] 1 t 1
WVmmmmmoccmmcmmee e \Very 'Poor 'Poor ‘Poor \Poor 1Good 1Good {Poor iPoor 1Good.
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* See map unit description for the composition and behavior of the map unit.
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Absence of an entry means data were not estimated]
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The erosion tolerance factor (T) is for the entire

TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS
Absence of an entry means data were not available or were not estimated]

[The symbol < means less than; > means greater than,
profile.
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