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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
focal agencies. 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.

This survey was made cooperatively by the Soil Conservation Service and
the Research Division of the College of Agricultural and Life Sciences,
University of Wisconsin. It is part of the technical assistance furnished to the
Shawano County Soil and Water Conservation District, which helped finance
the fieldwork. Major fieldwork for this soil survey was performed in the period
1974-1980. Soil names and descriptions were approved in 1981. Unless
otherwise indicated, statements in this publication refer to conditions in the
survey area in 1981.

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

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

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

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

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

Chpes M Mg

Cliffton A. Maguire
State Conservationist
Soil Conservation Service
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Shawano County is in the northeastern part of
Wisconsin (fig. 1) and lies almost entirely within the

drainage basin of the Wolf River. It has a total area of
597,055 acres. Of this total, about 586,800 acres is land
and 10,255 acres is water. The city of Shawano is the
largest community in the county and is the county seat.
It has a population of 6,796. There is some diversified
manufacturing activity in the county. Lumbering and
wood-using industries are major enterprises. Dairy
farming is the major agricultural enterprise. Recreation
and tourism are important industries, especially in the
Shawano Lake area.

general nature of the county

This section describes the history and development; 1
climate; physiography, relief, and drainage; water supply; i

and transportation and industry of the county.

{
history and development ;ﬂ,j—_q {

The area that is now Shawano County was inhabited mADTSon
by the Menominee Indians until 1850 when they were H
moved north to their present reservation. The name
“Shawano” was derived from the Menominee word

“Shaw-an-aw,” which means south and was originally
applied to Shawano Lake. Figure 1.—Location of Shawano County in Wisconsin.



A Frenchman, Jean Nicolet, visited Green Bay and
lands to the west in 1634. Father Claude Allouez
established a religious mission at the junction of the Wolf
River and Shawano Lake Qutlet in 1672. The first
permanent settlement, however, was not until 1843,
when Charles Wescott set up a sawmill on the banks of
the Wolf River at the present site of Shawano. Shawano
County was created by the state legislature in 1853 from
territory that had been part of Oconto and Winnebago
Counties.

Agriculture was developed to a limited degree by the
Menominee Indians, but a more permanent agriculture
grew in conjunction with the lumbering industry. A few
sheep and hogs, as well as potatoes and other
vegetables, were raised and sold to the lumbering
camps. By the 1880’s dairy farming had become
widespread. Farming still prevails as the dominant land
use and is likely to remain so for many years.

The 1970 census showed the population of Shawano
County to be 32,650 persons, an increase of about 2
percent over the 1960 census.

climate

The climate of Shawano County is continental,
characterized by marked changes in weather common to
the interiors of large land masses. There is a tendency
for extremes in all of the climatic elements. Seasons
vary widely from year to year with considerable variation
in temperature and precipitation. The area is under the
influence of the frequent weather systems that move
across the country from west to east. Spring is often late
and is a mixture of warm and cold periods. With
advancing spring, periods of precipitation are less
frequent but more intense. Summers are fully developed
and warm with several hot and humid periods that last a
few days each. Cool periods generally occur during
every month of summer. Dew is often heavy and forms
on most mornings. Fall arrives suddenly in mid-
September and often lingers on into November. Nearly
every year has periods after the killing freeze in which
the days are abnormally sunny and warm with clear,
hazy skies, and the nights are cool. The change from fall
to winter is often abrupt. Snow cover usually lasts from
late November until the end of March.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Shawano in the
period 1930 to 1959. Table 2 shows probable dates of
the first freeze in fall and the last freeze in spring.

In December, January, and February the average
temperature is 19.3 degrees F, and the average daily
minimum temperature is 9.8 degrees. The lowest
temperature on record, which occurred at Shawano in
January 1944, is minus 35 degrees. In June, July, and
August the average temperature is 69.2 degrees, and the
average daily maximum temperature is 82.1 degrees.

Soil survey

The highest recorded temperature, which occurred at
Shawano in July 1936, is 109 degrees.

The average date of the last 32-degree freeze in
spring is May 18, and the first in fall is September 26.
The growing season, defined as the number of days
between these two dates, averages 131 days. There is a
slight variation within the county, depending upon
nearness to water and whether the location is in a valley
or on a hilltop.

The total annual precipitation is 30.1 inches, which is
usually adequate for most agricultural purposes. Of this,
16.6 inches, or 55 percent, usually falls in May through
September, which includes the growing season for most
crops. In 2 years out of 10, the rainfall in May through
September is less than 14.8 inches. Some degree of soil
moisture deficiency usually occurs in July and August,
but severe drought affecting all crops is rare. Most
summer precipitation falls as showers of variable length
and intensity. The heaviest 1-day rainfall during the
period of record was 7.39 inches at Shawano on July 23,
1912. Thunderstorms occur on about 32 days each year,
and most occur in June and July. Hail falls on an
average of 2 days a year.

Average seasonal snowfall is 46.9 inches. The
greatest snow depth at any one time during the period of
record was 79 inches.

The average relative humidity in midafternoon is about
65 percent. Humidity is higher at night, and the average
at dawn is about 82 percent. The sun shines 60 percent
of the time possible in summer and 40 percent in winter.
The prevailing wind is from the west. Average windspeed
is highest, 12 miles per hour, in April and November. It is
lowest, 8 miles per hour, in July and August. The highest
wind speeds are usually from the west.

physiography, relief, and drainage

Within Shawano County there are three major areas
with distinct physiographic characteristics.

Major portions of Wescott, Waukechon, Navarino, and
Belle Plaine Townships are in a broad, leve! glacial lake
basin. Shawano Lake occupies part of this basin, and
the Wolf River flows through it. In the sandier parts of
the basin there is dunelike topography, especially in
areas to the north of Shawano Lake, in western
Navarino Township, and in southeastern Belle Plaine
Township.

East of the lake basin is an undulating and gently
rolling ground moraine with numerous basins and
depressions. This area generally slopes to the east,
except for a small area that slopes westerly toward the
Wolf River. The highest elevation is about 1,030 feet,
east of Bonduel, and the lowest is 760 feet, where the
Oconto River leaves the county.

West of the lake basin the ground moraine continues,
but it is interspersed with undulating outwash plains.
Much of the outwash is pitted, and this gives the
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landscape a hilly appearance with many enclosed basins
and depressions. The land west of the Wolf River
generally slopes to the southeast. The elevation changes
from about 1,413 feet near Aniwa to about 780 feet
where the Wolf River flows out of the county.

About 87.7 percent of Shawano County lies within the
Wolf River watershed. The eastern 12 percent of the
county is drained by streams that empty directly into
Green Bay. The extreme northwestern corner, about 0.3
percent of the county, drains west to the Plover River in
the Wisconsin River watershed.

In general, the overall natural surface water drainage
system is not well developed. The numerous basins and
depressions tend to accumulate and hold runoff so that
the release of surface water to flowing streams is greatly
restricted.

water supply

The many streams, lakes, and rivers in Shawano
County furnish an abundant supply of surface water. For
most uses, however, ground water is the major source.
In most areas of Shawano County, enough ground water
is readily available to meet present and anticipated
future needs for domestic, agricultural, municipal, and
industrial uses. In the western half of the county, there
may be inadequate supplies of ground water in some
areas where glacial deposits are thin over the crystalline
bedrock.

Ground water is at various depths below the surface
depending upon the general topography, the elevation
above the permanent stream level, and the character of
the underlying rock formation. It is stored in porous
strata called aquifers. At certain depths below the
surface all pores and fissures in the bedrock or in
unconsolidated material such as sand and gravel are
filled with water. It is into these water-filled layers that
wells must be drilled in order to obtain an adequate
supply of water. The level of ground water will rise and
fall from season to season and year to year depending
on rainfall.

Glacial drift aquifers are the major source of ground
water in the western three-fourths of the county. The
glacial drift over most of this area is 50 to 200 feet thick
and produces well yields of 100 to 1,000 gallons per
minute (5).

The bedrock aquifer is the major source of ground
water in the eastern quarter of the county. The Cambrian
sandstones, the Prairie du Chien Group, and the St.
Peter sandstone form the principal bedrock aquifer in
this area. In general, these rock units are hydrautically
connected and act as one aquifer to produce well yields
of 100 to 500 gallons per minute.

Ground water in Shawano County is generally of good
quality whether it is from the bedrock aquifer or from the
glacial drift aquifer. It is suitable for most domestic,
municipal, and industrial uses but treatment may be

required for special purposes. Local differences in the
quality of ground water are the result of variations in the
composition, solubility, and surface area of the individual
particles of the soil and rock through which the water
moves and the length of time the water is in contact with
these materials. The main chemical constituents in the
water are calcium, magnesium, and bicarbonate ions
derived from dolomite and glacial drift containing
fragments of dolomite. Minor problems are caused by
hardness and, in some areas, by high concentrations of
iron.

transportation and industry

Rail service in Shawano County is provided by two
lines that interconnect in the city of Shawano. All parts
of the county can be reached by good hard-surfaced or
gravel roads. State Highway 45 is the main north-south
road in the western part of the county. State Highways
22, 47, and 55 are the main north-south roads in the
eastern part of the county. State Highway 29 is the main
east-west road in the county. The latter four of these
highways intersect in the city of Shawano. Major
commercial air transportation is provided at airports in
the vicinity of Green Bay, Appleton, and Wausau. Small
aircraft can use Wilmer Zueske Field at Shawano.

Agriculture is the major industry in Shawano County,
but forestry and recreation are also important. Dairy
farming is the major agricultural enterprise, but beef
cattle are fairly well represented. Hogs and other
livestock are raised in relatively small numbers. In
addition, a number of major agricultural industries are
headquartered in the county. The number of farms in the
county is decreasing, and the average size of farms is
increasing. The average value of the land and the
average number of buildings per farm are also
increasing.

About 46 percent of Shawano County is in woodland
and, because of this, lumber and related wood products
industries are important. In 1975 six of the eight largest
manufacturing employers in the county were involved in
industries that rely primarily on local wood sources. The
making of maple syrup is a seasonal woodland industry
of local importance (fig. 2).

Mineral production in the county is of minor extent and
presently includes sand and gravel and crushed or
ground dolomite (fig. 3).

The tourist and recreation industry has long been an
important part of the economy in Shawano County. The
numerous streams and lakes (especially Shawano Lake)
provide ample facilities for swimming, fishing, and
boating and attract many vacationers and sportsmen.
Wildlite, especially deer, attract hunters during hunting
season. Winter usually provides ample amounts of snow
for snowmobile and cross-country skiing enthusiasts.



Soil survey

- ' " .. 42 :g-i ].

Figure 2.—Sugar maple trees on Kennan soils are tapped in the spring for sap.

how this survey was made

Soil scientists made this survey to learn what soils are
in the survey area, where they are, and how they can be
used. 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; and the
kinds of rock. They dug many holes to study soil profiles.
A profile is the sequence of natural layers, or horizons, in
a soil. It extends from the surface down into the parent
material, which has been changed very little by leaching
or by plant roots.

The soil scientists recorded the characteristics of the
profiles they studied and compared those profiles with
others in nearby counties and in more distant places.

They classified and named the soils according to
nationwide uniform procedures. They drew the
boundaries of the soils on aerial photographs. These
photographs show trees, buildings, fields, roads, and
other details that help in drawing boundaries accurately.
The soil maps at the back of this publication were
prepared from aerial photographs.

The areas shown on a soil map are called map units.
Most map units are made up of one kind of soil. Some
are made up of two or more kinds. The map units in this
survey area are described under “General soil map
units” and “Detailed soil map units.”

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for
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engineering tests. All soils are field tested to determine
their characteristics. Interpretations of those
characteristics may be modified during the survey. Data
are assembled from other sources, such as test resulits,
records, field experience, and state and local specialists.
For example, data on crop yields under defined
management are assembled from farm records 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 can be
used by farmers, woodland managers, engineers,
planners, developers and builders, home buyers, and
others.

Figure 3.—Quarry of dolomite bedrock under Fairport soils. Dolomite is blasted and then crushed for gravel or ground for lime.






general soil map units

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit on the general
soil map is a unique natural landscape. Typically, a map
unit consists of one or more major soils and some minor
soils. It is 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 can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

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

soil descriptions

1. Kennan-Rosholt

Nearly level to very steep, well drained, loamy soils; on
uplands

Areas of these soils are on ridgetops, side slopes, and
valley floors on outwash plains, stream terraces,
moraines, and drumlins (fig. 4).

This map unit covers about 14 percent of the county.
It is about 53 percent Kennan soils, 12 percent Rosholt
soils, and 35 percent soils of minor extent.

Kennan soils are well drained. They are moderately
permeable. The available water capacity is moderate.
Typically, the surface layer is black bouldery fine sandy
loam about 2 inches thick. The upper part of the subsoil
is dark yellowish brown, friable fine sandy loam about 3
inches thick. The next layer is mostly brown, friable fine
sandy loam about 11 inches thick. The lower part of the
subsoil extends to a depth greater than 60 inches. It is
dark brown and brown, friable sandy loam and very
friable loamy sand.

Rosholt soils are well drained. They are moderately
rapidly permeable in the subsoil and very rapidly
permeable in the substratum. The available water
capacity is low. Typically, the surface layer is dark brown
fine sandy loam about 8 inches thick. The subsurface
layer is brown, friable fine sandy loam about 5 inches

thick. The subsoil is about 21 inches thick. It is mostly
dark brown, friable fine sandy loam and sandy loam in
the upper part and brown, very friable gravelly loamy
sand in the lower part. The substratum, to a depth of
about 60 inches, is brown, loose sand and gravel in the
upper part and yellowish brown, loose coarse and
medium sand in the lower part.

Some of the minor soils in this unit are the Cathro,
Cromwell, Markey, Minocqua, Oesterle, Scott Lake, and
Seelyeville soils. The excessively drained Cromwell soils
are on flats and side slopes. The somewhat poorly
drained Oesterle soils are on low-lying flats and in
drainageways and depressions. The very poorly drained
Cathro, Markey, and Seelyeville soils formed in organic
material and are in drainageways, in depressions, and on
low-lying flats. The poorly drained and very poorly
drained Minocqua soils are on low-lying flats and in
drainageways and depressions. The moderately well
drained Scott Lake soils are on flats, side slopes, and
foot slopes.

Many of the less sloping areas of these soils are used
for growing cultivated crops. Many areas, especially of
the steeper soils, are in woodland or pasture. Erosion,
droughtiness, and soil blowing are the main hazards to
the use of these soils for growing cuitivated crops.
Boulders on the surface are also a limitation on many
areas of Kennan soils.

The nearly level, gently sloping, and sloping areas of
these soils are suited to cultivated crops. In addition the
moderately steep areas of Kennan soils are suitable for
this use. These soils are suited to growing trees. The
less sloping areas of these soils are suited to residential
development, but boulders are a problem on Kennan
soils. Septic tank absorption fields will function
satisfactorily, but in the Rosholt soils there is a danger of
ground water pollution because of the very rapid
permeability in the substratum. Moderately steep and
steep areas of these soils are poorly suited to residential
development because of the slope.

2. Rosholt-Seelyeville

Nearly level to very steep, well drained and very poorly
drained, loamy and mucky soils; on uplands and in
depressions

Areas of these soils are on flats, on side slopes, in



depressions, and in drainageways on outwash plains and
stream terraces.

This map unit covers about 28 percent of the county.
It is about 32 percent Rosholt soils, 11 percent
Seslyeville soils, and 57 percent soils of minor extent.

Rosholt soils are well drained. They are moderately
rapidly permeable in the subsoil and very rapidly
permeable in the substratum. They have low available
water capacity. Typically, the surface layer is dark brown
fine sandy loam about 8 inches thick. The subsurface
layer is brown, friable fine sandy loam about 5§ inches
thick. The subsoil is about 21 inches thick. It is mostly
dark brown, friable fine sandy loam and sandy loam in
the upper part and brown, very friable gravelly loamy
sand in the lower part. The substratum, to a depth of
about 60 inches, is brown, loose sand and gravel in the
upper part and yellowish brown, loose coarse and
medium sand in the lower part.

Seelyeville soils are very poorly drained. They have
moderately rapid permeability and very high available
water capacity. Typically, the organic layer is more than
60 inches thick and is very dark brown muck in the
upper part and is black, very dark grayish brown, and
dark brown muck in the lower part.

Some of the minor soils in this unit are the Antigo,
Brill, Cathro, Cromwell, Elderon, Kennan, Markey,
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Menahga, Minocqua, Oesterle, and Scott Lake soils.
Antigo soils formed mostly in silty deposits over outwash
sand and gravel and are on flats and side slopes. The
moderately well drained Brill and Scott Lake soils are on
flats, side slopes, and foot slopes. Markey and Cathro
soils formed in 16 to 51 inches of organic material over
mineral material and are in drainageways, in
depressions, and on low-lying flats. The excessively
drained Cromwell soils are on flats and side slopes. The
somewhat excessively drained Elderon soils are very
cobbly in the subsoil and substratum and are on side
slopes. Kennan soils formed in sandy loam and loamy
sand glacial till and are on ridgetops and side slopes.
The somewhat poorly drained Oesterle soils are on low-
lying flats and in drainageways and depressions. The
excessively drained Menahga soils are sandy throughout
and are on flats and side slopes. The poorly drained and
very poorly drained Minocqua soils formed in loamy
deposits over outwash and are on low-lying flats and in
drainageways and depressions.

Some of the less sloping areas of Rosholt soils are
used for cultivated crops. Most areas of the Seelyeville
soils and some areas of the Rosholt soils, especially the
steeper areas, are in woodland. Erosion, soil blowing,
droughtiness, and wetness are the main limitations to the
use of these soils for cultivated crops. Stoniness is also
a limitation on many areas of the Rosholt soils.

Figure 4.—Relationship of soils and substratum in the
Kennan-Rosholt general map unit.
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Where irrigated and protected from soil blowing, areas
of Rosholt soils that are nearly level, gently sloping, and
sloping are suited to growing cultivated crops. Where
drained, areas of Seelyeville soils are suited to growing
cultivated crops. The length of the growing season,
however, is limited by frosts late in spring and early in
fall. All of these soils are suited to growing trees.
Harvesting of trees is a problem, however, on the very
poorly drained Seelyeville soils. The less sloping areas
of Rosholt soils are suited to residential development.
Septic tank absorption fields will function satisfactorily,
but there is a danger of ground water pollution because
of the very rapid permeability in the substratum.
Seelyeville soils are unsuitable for residential
development or septic tank absorption fields.

3. Tilleda-Menominee

Nearly level to moderately steep, well drained, loamy
and sandy soils;, on uplands

Areas of these soils are on flats and convex side
slopes of moraines.

This map unit covers about 13 percent of the county.
It is about 45 percent Tilleda soils, 12 percent
Menominee soils, and 43 percent soils of minor extent.

Tilleda soils are well drained. They have moderate
permeability and high available water capacity. Typically,
the surface layer is very dark grayish brown fine sandy
loam about 7 inches thick. The upper part of the subsoil
is dark brown, friable fine sandy loam about 2 inches
thick. The next layer is mostly brown, friable fine sandy
loam about 3 inches thick. The lower part of the subsoil
is about 22 inches thick. It is mostly dark reddish brown,
friable and firm loam. The substratum, to a depth of
about 60 inches, is dark reddish brown, friable loam.

Menominee soils are well drained. They have rapid
permeability in the sandy upper part and moderate
permeability in the loamy lower part. They have
moderate available water capacity. Typically, the surface
layer is very dark grayish brown loamy sand about 8
inches thick. The upper part of the subsoil is about 18
inches thick. It is dark brown and brown, very friable
loamy sand and sand. The next layer is brown, very
friable fine sandy loam about 4 inches thick. The lower
part of the subsoil is about 16 inches thick. It is mostly
reddish brown, friable clay loam. The substratum, to a
depth of about 60 inches, is reddish brown, friable loam.

Some of the minor soils in this unit are the losco,
Kennan, Menahga, Rosholt, Solona, and Tilleda Variant
soils. The somewhat poorly drained losco and Solona
soils are on low-lying flats, in depressions and
drainageways, and on foot slopes. Kennan soils formed
in sandy loam and loamy sand glacial till and are on
ridgetops and side slopes. The excessively drained
Menahga soils are sandy throughout and are on flats

and side slopes. Rosholt and Tilleda Variant soils are
underlain by sand or sand and gravel at a depth of 20 to
40 inches and are on flats and side slopes.

Many of the less sloping areas of these soils are used
for cultivated crops. Some areas, especially of the
steeper soils, are in woodland or pastureland. Erosion
and soil blowing are the main hazards to the use of
Tilleda and Menominee soils for cultivated crops.
Droughtiness is also a hazard to the use of Menominee
soils for cultivated crops.

Most areas of these soils are suited to growing
cultivated crops. Moderately steep areas of Menominee
soils, however, are poorly suited to crops. The soils in
this unit are suited to growing trees. The less sloping
areas of these soils are suited to residential
development. There are, however, moderate limitations
for septic tank absorption fields because of the
moderate permeability in the Tilleda soils and severe
limitations because of the rapid permeability in the upper
layers of the Menominee soils. Septic tank absorption
fields will function satisfactorily in Menominee soils, but
there is a danger of lateral movement of the effluent if
the absorption field is placed in the sandy upper layers.
Moderately steep areas of these soils are poorly suited
to residential development because of the slope.

4. Menahga-Croswell-Mahtomedi

Nearly level to steep, excessively drained and
moderately well drained, sandy soils; on uplands

Areas of these soils are on flats and convex side
slopes and in drainageways and depressions on outwash
plains (fig. 5).

This map unit covers about 9 percent of the county. It
is about 29 percent Menahga soils, 10 percent Croswell
soils, 8 percent Mahtomedi soils, and 53 percent soils of
minor extent.

Menahga soils are excessively drained. They have
rapid permeability and low available water capacity.
Typically, the surface layer is dark brown loamy sand
about 10 inches thick. The subsoil is about 26 inches
thick. It is brown and strong brown sand in the upper
part and strong brown, loose coarse sand in the lower
part. The substratum, to a depth of about 60 inches, is
brown, loose sand.

Croswell soils are moderately well drained. They have
rapid permeability and low available water capacity.
Typically, the surface layer is very dark grayish brown
loamy sand about 9 inches thick. The subsurface layer is
brown loamy sand about 3 inches thick. The subsoil is
about 24 inches thick. It is dark reddish brown, very
friable loamy sand in the upper part; dark brown, loose
sand in the middle; and strong brown, mottled, loose
sand in the lower part. The substratum, to a depth of
about 60 inches, is yellowish brown, mottled, loose sand.

Mahtomedi soils are excessively drained. They have
rapid permeability and low available water capacity.



10

N e
~ LA N~

~ N\ /?? : ,’
RN S5 3 /
TN ’Q\ N\ -‘\) P

— _'R{ !

NN £ d
N \;\\& y \ai‘du_’/i‘lQ\'%hﬁwy,,,\.c\ £
).

\\ \ )F/'/
NS

Soil survey

Figure 5.—Relationship of soils and substratum in the
Menahga-Croswell-Mahtomed/ general map unit.

Typically, the surface layer is dark brown loamy sand
about 6 inches thick. The subsoil is about 27 inches
thick. It is brown, very friable loamy sand in the upper
part and reddish brown, very friable gravelly loamy sand
and gravelly sand in the lower part. The substratum, to a
depth of about 60 inches, is brown and light brown,
loose gravelly sand.

Some of the minor soils in this unit are the Au Gres,
Cormant, Fordum, Markey, Rosholt, Rousseau, Rubicon,
Shawano, and Tilleda soils. The somewhat poorly
drained Au Gres soils are on low-lying flats, in
drainageways and depressions, and on concave foot
slopes. The poorly drained and very poorly drained
Cormant and Fordum soils are on low-lying flats and
flood plains and in depressions and drainageways. The
very poorly drained Markey soils formed in organic
material and are on low-lying flats and in depressions
and drainageways. The well drained Rosholt soils formed
in 20 to 40 inches of loamy material over outwash and
are on flats and side slopes. Rousseau and Shawano
soils formed in sands that are more 