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How To Use This Soil Survey

General Soil Map

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

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

Detailled Soil Maps

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

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

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

NOTE: Map unit symbals in & soll
survey may consest only of numbers or
lottnrs, of they may ba a combnation
ol numbers and latiers

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



This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other Federal
agencies, State agencies including the Agricultural Experiment Stations, and
local agencies. The Natural Resources Conservation Service (formerly the Soil
Conservation Service) has leadership for the Federal part of the National
Cooperative Soil Survey.

Maijor fieldwork for this soil survey was completed in 1989. Soil names and
descriptions were approved in 1993, Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1989. This survey was
made cooperatively by the Natural Resources Conservation Service and the
Forest Service and by the Minnesota Agricultural Experiment Station. Other
assistance was provided by the Agricultural Extension Service, the Minnesota
Department of Natural Resources, the Legislative Commission for Minnesota
Resources, and Cass County. The survey is part of the technical assistance
furnished to the Cass Soil and Water Conservation District.

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

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

Cover: A typical area of Warba, Stuntz, and Cathro soils (foreground). tasca, Goodland, and
Warba soils are in the background. Woodland and recreation are the major land uses in these
areas. The soils are alsc used as cropland, hayland, or pasture.
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Foreword

This soil survey contains information that can be used in land-planning
programs in Cass 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 il to evaluate the potential of the soil and the management
needed for maximum food and fiber production. Planners, community officials,
engineers, developers, builders, and home buyers can use the survey to plan
land use, select sites for construction, and identify special practices needed to
ensure proper performance. Conservationists, teachers, students, and specialists
in recreation, wildlife management, waste disposal, and pollution control can use
the survey to help them understand, protect, and enhance the environment.

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

These and many other soil propenrties 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 scil maps. Each soil in the survey area is
described. Information on specific uses is given for each soil. Help in using this
publication and additional information are available at the local office of the
Natural Resources Conservation Service or the Cooperative Extension Service.

This publication contains no interpretations for the map units within the
boundaries of the Chippewa National Forest. Information about these map units
is available at the local office of the Natural Resources Conservation Service or
at the Forest Service headquarters of the Chippewa National Forest.

William Hunt
State Conservationist
Natural Resources Conservation Service
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Cass CounTy is in north-central Minnesota (fig. 1). It
is the sixth largest county in the State. It has a total
area of 1,545,700 acres.

The northern half of the county contains about
732,000 acres of the Chippewa National Forest. The
National Forest Headquarters is in the city of Cass
Lake.

In 1980, the population of Cass County was more
than 21,000. Walker, the county seat, had a population
of 970. The population of the county fluctuates
substantially, depending on the season. About 23
percent of the private land is owned by people who live
outside the county.

Sixty-six percent of the land in Cass County, or about
1,012,000 acres, is commercial forest land. Conifers
make up 23 percent of the forest, and hardwoods,
particularly aspen, make up two-thirds of the
commercial forest resource. An additional 17,400 acres
is noncommercial forest land, most of which consists of
wooded wetlands.

Forestry and forest products are among the county’s
leading industries. Wood products plants are located at
Pine River, Remer, Walker, Backus, and Cass Lake.
Many private loggers and sawmills provide raw
materials to these and other plants outside the county.

Agriculture is also a significant source of income in
Cass County. Total cash receipts from agriculture were
listed at $17,155,000 in 1983.

Tourism is a major industry in Cass County.
Seasonal businesses, such as resorts, marinas, sports
shops, and motels, dominate northern and southeastern
Cass County and bring an estimated $110 million into
the economy each year.

General Nature of the County

This section provides some general information about
the survey area. It describes history; physiography,
relief, and drainage; geology; and climate.

History

Stan Johnson, Cass County Historical Society, prepared this
section.

Cass County was named in honor of Lewis Cass,
who led an expedition to the upper Mississippi River in
1820. This expedition traveled as far as Cass Lake.

Cass County was first organized March 4, 1872, but
it remained under the jurisdiction of Crow Wing County
for judicial purposes until 1897 because of inadequate
financial support. Walker was chosen as the county
seat in 1897.

The earliest European settlers were mainly trappers,
traders, and lumbermen. A few farmers settled in the
southern part of the county. In 1855, the Chippewa tribe
ceded the land south of Leech Lake to the Federal
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Figure 1.—Location of Cass County In Minnesota.

government. The original land surveys were conducted
between 1857 and 1871. Because of the unusually fine
stands of white pine, the lumber industry was
historically connected to the development and growth of
the area. The railrecad reached Walker in 1896, and the
towns along the line south to Brainerd began to boom.
By the 1920's, most of the pine had been logged. Small
farming operations began to spread across the county.
At this time many of the lumber companies began to
encourage vacationing in and around the lakes region
as a method of disposing of logged lands.

Land use in present-day Cass County still centers
around tourism, agriculture, and forestry.

Physiography, Relief, and Drainage

Physiography and relief in Cass County reflect the
glacial history of the area. The landscape is
characterized by steep, rugged moraines, rolling drumlin
fields, and nearly level outwash plains.

Many of the 517 lakes in the county are
interconnected by waterways that drain into six major
rivers. These are the Leech Lake, Willow, Pine, Gull,
Boy, and Crow Wing Rivers, all of which drain into the
Mississippi River. The Mississippi River forms the

Soil Survey

northeastern border with ltasca County. It reenters the
county at the southeast corner, at its confluence with
the Crow Wing River.

The highest point of elevation is 1,610 feet at Spider
Lake Lookout Tower in the south-central part of the
county. The lowest elevation is 1,150 feet at the
southeast corner, just north of the point where the Crow
Wing River flows into the Mississippi River.

Geology

Multiple glaciations dominated the development of
the landscape of Cass County. They left a thick blanket
of glacial sediments and a variety of landforms and soil
types. The Wisconsin drifts are composed of four major
ice lobes. These are the Wadena Lobe, the Rainy Lobe,
the Superior Lobe, and the Des Maoines Lobe. The type
of material deposited by the glaciers depends upon the
kinds of bedrock over which they crossed. The Wadena
Lobe carried material from the limestone region of
Manitoba, and thus it deposited yellowish brown,
calcareous, loamy material. The Rainy Lobe carried
material from the greenstone and granitic area of
western Ontario and deposited yellowish brown, brown,
and reddish brown, loamy material. The Superior Lobe
carried material from the gabbro and basalt area of
eastern Ontario and northeastern Minnesota and
deposited reddish brown, loamy material. The Des
Moines Lobe carried material from the dolomitic
limestone and Cretaceous shale areas of Manitoba and
deposited yellowish brown and olive brown, loamy
material.

The first lobe of ice, which is called the Wadena
Lobe, began moving about 30,000 years ago. At the
same time, the Rainy Lobe advanced from the
northeast, blocking the eastward movement of the
Wadena Lobe. As the Wadena Lobe was diverted to the
southwest, cigar-shaped, elongated ridges called
drumlins formed in the Poplar and Leader area and
westward into Wadena County. The major soils
associated with these drumlins include Huntersville,
Redeye, and Staples solls.

A partial retreat of the Wadena and Rainy Lobes
occurred as the Wadena Lobe retreated to the area of
the ltasca Meraine. About 30,000 years ago, a new
advance of the Rainy and Superior Lobes sent glacial
ice from northeastern Minnesota and the Lake Superior
Basin into north-central Minnesota. After about 15,000
years of alternating advances and retreats, this ice
sheet produced many of the surface features of central
and northeastern Minnesota (Ojakangas and Matsch,
1982). To the west this ice sheet was joined to the
weakly advancing Wadena Lobe. The Rainy Lobe
pushed up the rugged kettle-kame topography of the St.
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Croix Moraine. This moraine runs north and south from
south of Hackensack to Pillager and continues south
and east into central Wisconsin., The major soil types in
this moraine include Demontreville, Menahga,
Mahtomedi, and Cushing soils. The Wadena Lobe
formed the Itasca Moraine, leaving behind many ice-
block lakes. The Itasca Moraine area is a mixture of
yellowish brown, calcareous, loamy materials. The
major soil types found on this complex landscape
include Warba, Stuntz, Cutaway, and Menahga soils.

The meltwaters from the Itasca and St. Croix
Moraines carried sand and gravel and partially buried
the drumlins in the eastern part of the Wadena drumlin
field. These meltwaters collected and formed a short-
lived glacial lake, called Glacial Lake Wadena, just west
of the St. Croix Moraine. The waters eventually broke
through at Pillager's Gap and drained out through the
Crow Wing River and down the Mississippi River.

At the time of retreat of the Rainy and Superior
Lobes, the Pine River drumlin field was exposed on the
east side of the St. Croix Moraine. This area is
characterized by the reddish brown, noncalcareous
glacial till associated with the Rainy and Superior
Lobes. The major soils include Wabedo, Flak, Nokay,
and Pomroy soils.

The St. Louis Sublobe of the Des Moines Lobe
began advancing into the survey area from the
northwest about 13,000 years ago. The advance of the
St. Louis Sublobe reached its maximum about 11,000
years ago and formed the Sugar Hills Moraine. The
Sugar Hills Moraine contains mostly yellowish brown
and olive brown, loamy materials. The major soils
associated with this feature are Itasca, Goodland,
Warba, and Cutaway soils.

Sometime after the retreat of the St. Louis Sublobe,
a glacial lake was formed in the area of Federal Dam
and eastward toward the county line. The materials in
this area are lake-deposited fine sand, silts, clays, and
peat.

Climate

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Walker Ah Gwah
Ching in the period 1961 to 1990. Table 2 shows
probable dates of the first freeze in fall and the last
freeze in spring. Table 3 provides data on length of the
growing season.

In winter, the average temperature is 11 degrees F
and the average daily minimum temperature is 1
degree. The lowest temperature on record, which
occurred at Walker Ah Gwah Ching on January 21,
1954, is -39 degrees. In summer, the average
temperature is 66 degrees and the average daily

maximum temperature is 77 degrees. The highest
recorded temperature, which occurred at Walker Ah
Gwah Ching on August 19, 1976, is 103 degrees.

Growing degree days are shown in table 1. They are
equivalent to "heat units.” During the month, growing
degree days accumulate by the amount that the
average temperature each day exceeds a base
temperature (40 degrees F). The normal monthly
accumulation is used to schedule single or successive
plantings of a crop between the last freeze in spring
and the first freeze in fall.

The total annual precipitation is 26.89 inches. Of this,
19.42 inches, or about 72 percent, usually falls in April
through September. The growing season for most crops
falls within this period. The heaviest 1-day rainfall on
record was 5.35 inches at Walker Ah Gwah Ching on
August 28, 1953. Thunderstorms occur on about 34
days each year, and most occur in July.

The average seasonal snowtall is 48.6 inches. The
greatest snow depth at any one time during the period
of record was 50 inches on January 31, 1969. The
heaviest 1-day snowfall on record was 16 inches on
March 4, 1985. On the average, 115 days of the year
have at least 1 inch of snow on the ground. The
number of such days varies greatly from year to year.

The average relative humidity in midafternoon is
about 64 percent. Humidity is higher at night, and the
average at dawn is about 80 percent. The sun shines
59 percent of the time possible in summer and 47
percent in winter. The prevailing wind is from the west-
northwest. Average windspeed is highest, 13 miles per
hour, in April,

How This Survey Was Made

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

The soils in the survey area occur in an orderly
pattern that is related to the geology, landforms, relief,
climate, and natural vegetation of the area. Each kind of



soil is associated with a particular kind of landscape or
with a segment of the landscape. By observing the soils
in the survey area and relating their position to specific
segments of the landscape, a soil scientist develops a
concept, or model, of how the soils were formed. Thus,
during mapping, this model enables the soil scientist to
predict with a considerable degree of accuracy the kind
of soil at a specific location on the landscape.

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

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

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

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

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

Some soil boundaries and soil names on the maps of
this survey area may not agree fully with those on the
maps of adjacent survey areas that were published at
an earlier date. The differences result from changes
and refinements in series concepts, variations in slope
groupings, and the application of the latest soil
classification system.

Some areas in the county were not mapped because
the soil scientists were denied access. These areas are
indicated on the soil maps by a dashed line and labeled
as "Denied Access.” The delineations of the soils in
these areas were projected using remote sensing
techniques. The information provided for these areas is
less reliable than that for areas that were accessible to
the soil scientists.

This survey does not include interpretations for the
map units within the boundaries of the Chippewa
National Forest. Information about these map units is
available at the local office of the Natural Resources
Conservation Service or at the Forest Service
headquarters of the Chippewa National Forest.

Map Unit Composition

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

Consequently, every map unit is made up of the soil or
soils for which it is named and some soils that belong to
other taxonomic classes. These latter soils are called
inclusions or included soils.

Most inclusions have properties and behavioral
patterns similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and
management. These are called similar inclusions. They
may or may not be mentioned in the map unit
descriptions. Other inclusions, however, have properties
and behavior divergent enough to affect use or require
different management. These are contrasting
(dissimilar) inclusions. They generally occupy small
areas and cannot be shown separately on the soil maps
because of the scale used in mapping. The inclusions

of contrasting soils are mentioned in the map unit
descriptions. A few inclusions may not have been
observed and consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical to make enough
observations to identify all of the kinds of soil on the
landscape.

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the soil data.
The objective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
landscape into segments that have similar use and
management requirements. The delineation of such
landscape segments on the map provides sufficient
information for the development of resource plans, but
onsite investigation is needed to plan for intensive uses
in small areas.
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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, it
consists of one or more major soils and some minor
soils. It is named for the major soils. The soils making
up one map unit can occur in another but in a different
pattern.

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

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

Soil Descriptions

Nearly Level to Steep, Sandy, Loamy Over Sandy
or Gravelly, and Organic Soils on Outwash Plains
and Lake Plains and at the Margins of Terminal
Moraines

These excessively drained, well drained, moderately
well drained, and very poorly drained soils formed in
sandy sediments, loamy sediments over sandy and
gravelly sediments, and organic soil material. The soils
in uptand areas formed under pine or pine-hardwood
forests, and those in the lowland areas formed under
reed-sedge or spruce-tamarack vegetation.

Most areas of these soils are forested. Some areas
are used as pasture, hayland, or cropland. Seedling
mortality is a major management concern affecting
woodland. Available water capacity, wind erosion, and
wetness are major management concerns affecting
cropland.

These soils make up about 24 percent of the survey
area.

1. Menahga-Markey-Friendship

Nearly level to rolling soils on outwash plains

Setting
Landform and position on the landform: Side slopes, foot

slopes, and depressions on outwash plains (fig. 2)
Slope range: 0 to 15 percent

Composition

Percent of survey area: 8

Extent of components in the map unit:
Menahga and similar soils—30 percent
Markey and similar soils—25 percent
Friendship and similar soils—25 percent
Minor soils—20 percent

Soil Properties and Qualities

Menahga

Drainage class: Excessively drained
Parent material: Sandy outwash
Surface texture: Loamy sand

Markey

Drainage class: Very poorly drained

Parent material: Herbaceous organic material over
sandy sediments

Surface texture: Muck

Friendship

Drainage class: Moderately well drained
Parent material: Sandy outwash
Surface texture: Loamy sand

Minor Soils

* The very poorly drained Roscommon soils in
depressions and drainageways

* The excessively drained Zimmerman soils on summits
and side slopes

¢ The very poorly drained Seelyeville soils in
depressions and drainageways

* The well drained Sanburn soils on side slopes,
shoulders, and summits
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Figure 2.—Typical pattern of soils and parent material in the Menahga-Markey-Friendship general soil map unit.

Use and Management Setting

Primary use: Woodland Landform and position on the landform: Summits, side
Secondary uses: Pasture, hayland, cropland, recreation slopes, and foot slopes on outwash plains and at
Major management factors: Woodland—seedling the margins of terminal moraines

mortality, wetness; cropland and pasture— Slope range: 0 to 15 percent

droughtiness, wind erosion, wetness Composition
2. Menahga-Bergkeller-Sanburn Percent of survey area: 9 )

Extent of components in the map unit:

Nearly level to rolling soils on outwash plains and at the Menahga and similar soils—25 percent

margins of terminal moraines Bergkeller and similar soils—25 percent
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Sanburn and similar soils—20 percent
Minor soils—30 percent

Soil Properties and Qualities

Menahga

Drainage class: Excessively drained
Parent material: Sandy outwash
Surface texture: Loamy sand

Bergkeller

Drainage class: Well drained and moderately well
drained

Parent material: Mantle of loamy till and the underlying
sand and gravel

Surface texture: Sandy loam

Sanburn

Drainage class: Well drained

Parent material: Loamy mantle and the underlying sand
and gravel

Surface texture: Loamy sand

Minor Soils

* The somewhat poorly drained Meehan soils on toe
slopes and in slight depressions

* The moderately well drained Friendship soils on foot
slopes

* The very poorly drained Markey and Rifle soils in
depressions

Use and Management

Primary use: Woodland

Secondary uses: Pasture, hayland, cropland, recreation

Major management factors: Woodland—seedling
mortality, plant competition; cropland and pasture—
available water capacity, wind erosion, water
erosion

3. Hubbard-Friendship

Nearly level to undulating soils on outwash plains

Setting
Landform and position on the landform: Slight rises, side

slopes, and foot siopes on outwash plains
Slope range: 0 to 8 percent

Composition

Percent of survey area: 1

Extent of components in the map unit:
Hubbard and similar soils—35 percent
Friendship and similar soils—30 percent
Minor soils—35 percent

Soil Properties and Qualities

Hubbard
Drainage class: Excessively drained
Parent material: Sandy outwash

Surface texture: Loamy sand

Friendship

Drainage class: Moderately well drained
Parent material: Sandy outwash
Surface texture: Loamy sand

Minor Soils

* The somewhat poorly drained Meehan soils on flats
* The excessively drained Menahga soils on side slopes
and summits

Use and Management

Primary use: Hayland

Secondary uses: Cropland, pasture, woodland

Major management factors: Cropland and pasture—
available water capacity, wind erosion, wetness;
woodland—seediing mortality

4. Zimmerman-Greenwood-Rifle

Neatrly level to gently sloping soils on outwash plains

Setting

Landform and position on the landform: Summits, side
slopes, and depressions on outwash plains
Slope range: 0 to 8 percent

Composition

Percent of survey area: 6

Extent of components in the map unit:
Zimmerman and similar soils—35 percent
Greenwood and similar soils—20 percent
Rifle and similar soils—20 percent

Minor soils—25 percent

Soil Properties and Qualities

Zimmerman

Drainage class: Excessively drained
Parent material: Sandy outwash
Surface texture: Fine sand

Greenwood

Drainage class: Very poorly drained

Parent material: Herbaceous organic material
Surface texture: Peat

Rifle

Drainage class: Very poorly drained

Parent material: Herbaceous organic material
Surface texture: Mucky peat

Minor Soils

* The moderately well drained Hiwood soils on the
lower side slopes

* The very poorly drained Roscommon soils on low flats
* The very poorly drained Mooselake and Lupton soils
in depressions
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Use and Management

Primary use: Woodland

Secondary uses: Pasture, hayland, cropland, recreation

Major management factors: Cropland and pasture—
available water capacity, wind erosion, wetness;
woodland—seedling mortality, plant competition,
wetness

Nearly Level to Rolling, Loamy, Sandy Over Loamy,
Silty, Clayey, and Organic Soils on Moraines and
Lake Plains

These well drained to very poorly drained soils
formed in loamy glacial till, sandy sediments over loamy
till, clayey till, silty water-deposited sediments, and
organic soil material. The soils in upland areas formed
under mixed pine-hardwood forests, and those in the
lowland areas formed under reed-sedge or swamp
conifer.

Most areas of these soils are forested. Some areas
are used as pasture, hayland, or cropland. Plant
competition is a major management concern affecting
woodland.

These soils make up about 24 percent of the survey
area.

5. Warba-Stuntz-Cutaway

Nearly level to rolling soils on moraines

Setting
Landform and position on the landform: Summits, side

slopes, and toe slopes on moraines
Slope range: 0 to 8 percent

Composition

Percent of survey area: 5

Extent of components in the map unit:
Warba and similar soils—25 percent
Stuntz and similar soils—25 percent
Cutaway and similar soils—20 percent
Minor soils—30 percent

Soil Properties and Qualities

Warba

Drainage class: Well drained

Parent material: Loamy till

Surface texture: Very fine sandy loam

Stuntz

Drainage class: Somewhat poorly drained
Parent material: Loamy fill

Surface texture: Silt loam

Cutaway
Drainage class: Well drained
Parent material: Sandy sediments over loamy till

Soil Survey

Surface texture: Loamy sand

Minor Soils

* The excessively drained Zimmerman soils on side
slopes

» The somewhat poorly drained Sandwick soils on toe
slopes and in slight depressions

» The very poorly drained Mooselake and Seelyeville
soils in depressions and drainageways

Use and Management

Primary use: Woodland

Secondary uses: Recreation, cropland, hayland, pasture

Major management factors: Cropland and pasture—
water erosion, wetness, wind erosion, available
water capacity; woodland—plant competition,
equipment limitations, windthrow

6. Stuntz-Spooner-Suomi

Nearly level to rolling soils on moraines and lake plains

Setting
Landform and position on the landform: Side slopes, toe
slopes, and flats on moraines and lake plains
Slope range: 0 to 8 percent

Composition
Percent of survey area: 3
Extent of components in the map unit:
Stuntz and similar soils—30 percent
Spooner and similar soils—20 percent
Suomi and similar soils—20 percent
Minor soils—30 percent

Soil Properties and Qualities

Stuntz

Drainage class: Somewhat poorly drained
Parent material: Loamy till

Surface texture: Very fine sandy loam

Spooner

Drainage class: Poorly drained
Parent material: L.acustrine sediments
Surface texture: Very fine sandy loam

Suomi

Drainage class: Moderately well drained
Parent material: Clayey till

Surface texture: Loam

Minor Soils

* The moderately well drained Baudette soils on flats
and slight rises

* The well drained Warba soils on side slopes and
shoulders

* The very poorly drained Mooselake and Lupton soils
in depressions or in deep drainageways
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Use and Management

Primary use: Woodland

Secondary uses: Cropland, hayland, pasture, recreation

Major management factors: Cropland and pasture—
water erosion, wetness; woodland—plant
competition, equipment limitations, wetness,
windthrow

7. Warba-Stuntz-Cathro

Nearly level to rolling soils on moraines

Setting

Landform and position on the Jandform: Shoulders, side
slopes, foot slopes, and depressions on moraines
Slope range: 0 to 12 percent

Composition

Percent of survey area: 6

Extent of components in the map unit:
Warba and similar soils—30 percent
Stuntz and similar soils—30 percent
Cathro and similar soils—25 percent
Minor soils—15 percent

Soil Properties and Qualities

Warba

Drainage class: Well drained

Parent material: Loamy till

Surface texture: Very fine sandy loam

Stuntz

Drainage class: Somewhat poorly drained
Parent material: Loamy till

Surface texture: Silt loam

Cathro

Drainage class: Very pootly drained

Parent material: Herbaceous organic materials and the
underlying loamy sediments

Surface texture: Muck

Minor Soils

* The somewhat poorly drained Meehan soils on toe
slopes and in slight depressions

* The very poorly drained Mooselake soils in
depressions

¢ The well drained Itasca soils on side slopes and
shoulders

* The very poorly drained Seelyeville soils in
depressions and basins

Use and Management

Primary use: Woodland
Secondary use: Cropland
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Major management factors: Cropland and pasture—
water erosion, wetness; woodland—plant
competition, equipment limitations, windthrow,
wetness

8. Nokay-Wabedo-Cathro

Nearly level to undulating soils on moraines

Setting
Landform and position on the landform: Shoulders, side
slopes, and depressions on moraines
Slope range: 0 to 6 percent

Composition
Percent of survey area: 5
Extent of components in the map unit:
Nokay and similar soils—30 percent
Wabedo and similar soils—25 percent

Cathro and similar soils—20 percent
Minor soils—25 percent

Soil Properties and Qualities

Nokay

Drainage class: Poorly drained
Parent material: Loamy, dense till
Surface texture: Loam

Wabedo

Drainage class: Moderately well drained
Parent material: Loamy, dense till
Surface texture: Sandy loam

Cathro

Drainage class: Very poorly drained

Parent material: Herbaceous organic materials and the
underlying loamy sediments

Surface texture: Muck

Minor Soils

* The well drained Flak soils on side slopes and
shoulders

* The well drained Pomroy and moderately wel! drained
Bushville soils on side slopes, shoulders, and summits
* The somewhat poorly drained Watab soils on flats

* The very poorly drained Nokasippi soils on toe slopes
and in slight depressions

» The very poorly drained Seelyeville and Greenwood
soils in depressions

Use and Management

Primary use: Woodland

Secondary uses: Recreation, hayland, pasture

Major management factors: Cropland and pasture—
wetness, water erosion; woodland—plant
competition, windthrow, equipment limitations,
wetness
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9. Iltasca-Goodland-Warba

Neatrly level to rolling soils on moraines

Setting
Landform and position on the landform: Side slopes,
shoulders, and summits on moraines
Slope range: 1 to 15 percent

Composition
Percent of survey area: 5
Extent of components in the map unit:
Itasca and similar soils—35 percent
Goodland and similar soils—25 percent
Warba and similar soils—20 percent
Minor soils—20 percent

Soil Properties and Qualities

ltasca
Drainage class: Well drained
Parent material: Silty sediments over loamy till

Goodland

Drainage class: Well drained

Parent material: Silt-mantled, loamy till over sandy
deposits

Warba

Drainage class: Well drained

Parent material: Loamy till

Surface texture: Very fine sandy loam

Minor Soils

* The very poorly drained Cathro and Seelyeville soils in
depressions

* The somewhat poorly drained Alstad soils on foot
slopes and in drainageways

* The somewhat excessively drained Cromwell soils on
side slopes, shoulders, and summits

Use and Management

Primary uses: Woodland, recreation

Secondary uses: Cropland, hayland, pasture

Major management factors: Cropland and pasture—
water erosion; woodland—equipment limitations

Nearly Level, Organic Soils on Flood Plains, Lake
Plains, Outwash Plains, and Moraines

These very poorly drained soils formed in organic soil
material derived from decaying reed-sedge, sphagnum
moss, and woody vegetation.

Some areas of these sails are heavily forested, some
areas support only stunted trees, and other areas are
not forested. Wetness is the major management
concern.

These soils make up about 6 percent of the survey
area.

Soil Survey

10. Seelyeville-Mooselake-Greenwood

Nearly level, very poorly drained soils in depressions and
drainageways on moraines, lake plains, and outwash
plains

Setting
Landform and position on the landform: Moraines, till-
floored lake plains, outwash plains
Slope range: 0 to 2 percent

Composition
Percent of survey area: 6
Extent of components in the map unit:
Seelyeville and similar soils—35 percent
Mooselake and similar soils—30 percent
Greenwood and similar soils—20 percent
Minor soils—15 percent

Soil Properties and Qualities

Seelyeville

Drainage class: Very poorly drained

Parent material: Herbaceous organic materials
Surface texture: Muck

Mooselake

Drainage class: Very poorly drained
Parent material: Woody organic materials
Surface texture: Mucky peat

Greenwood

Drainage class: Very poorly drained

Parent material: Herbaceous organic materials
Surface texture: Peat

Minor Soils

* The very poorly drained Cathro and Markey soils in
shallow depressions and drainageways

¢ The very poorly drained Roscommon soils on toe
slopes and in shallow drainageways

* The excessively drained Zimmerman soils on summits
and side slopes

* The poorly drained Spooner soils on toe slopes and in
shallow drainageways

* The somewhat poorly drained Stuntz soils on toe
slopes

Use and Management
Primary use: Wetlands
Secondary uses: Woodland, recreation
Major management factors: Cropland and pasture—
wetness; woodland—wetness, seedling mortality,
equipment limitations, windthrow

Nearly Level to Sloping, Loamy, Sandy Over Loamy,
and Organic Soils on Drumlins and Moraines

These well drained, moderately well drained, poorly
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drained, and very poorly drained soils formed in dense,
loamy glacial till; in sandy sediments over dense, loamy
till; and in organic soil material. The soils in upland
areas formed under mixed pine-hardwood forests, and
those in the lowland areas formed under reed-sedge
vegetation.

Most areas of these soils are used as cropland,
hayland, or pasture. Some areas are forested. Wind
erosion, water erosion, droughtiness, and wetness are
the major management concerns.

These soils make up about 16 percent of the survey
area.

11. Wabedo-Flak-Nokay

Nearly level to sloping soils on drumlins and moraines

Setting

Landform and position on the landform: Shoulder slopes,
side slopes, toe slopes, and flats on drumlins and
moraines (fig. 3)

Slope range: 0 to 15 percent

Composition
Percent of survey area: 8
Extent of components in the map unit:
Wabedo and similar soils—30 percent
Flak and similar soils—25 percent
Nokay and similar soils—20 percent
Minor soils—25 percent

Soil Properties and Qualities

Wabedo

Drainage class: Moderately well drained
Parent material: Loamy, dense till
Surface texture: Sandy loam

Flak

Drainage class: Well drained
Parent material: Loamy, dense till
Surface texture: Sandy loam

Nokay

Drainage class: Poorly drained
Parent material: Loamy, dense till
Surface texture: Loam

Minor Soils

* The well drained Pomroy and moderately well drained
Bushville soils on side slopes, shoulder siopes, and
summits

» The moderately well drained Friendship soils on the
lower side slopes

» The somewhat poorly drained Meehan soils on toe
slopes

* The very poorly drained Seelyeville and Cathro soils
on the lower lying flats or in depressions
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¢ The poorly drained Watab soils on toe slopes and in
slight depressions

Use and Management
Primary use: Crops
Secondary uses: Woodland, hayland, pasture
Major management factors: Cropland and pasture—
water erosion, wetness; woodland—plant
competition, windthrow, equipment limitations,
wetness

12. Huntersville-Staples-Cathro

Neatrly level to sloping soils on drumlins

Setting
Landform and position on the landform: Summits, side

slopes, foot slopes, and depressions on drumlins
Slope range: 0 to 6 percent

Composition
Percent of survey area: 8
Extent of components in the map unit:
Huntersville and similar soils—30 percent
Staples and similar soils—25 percent
Cathro and similar soils—25 percent
Minor soils—20 percent

Soil Properties and Qualities

Huntersville

Drainage class: Moderately well drained

Parent material: Sandy mantle and the underlying
loamy, dense till

Surface texture: Loamy sand

Staples

Drainage class: Poorly drained

Parent material: Sandy mantle and the underlying
loamy, dense till

Surface texture: Loamy sand

Cathro

Drainage class: Very poorly drained

Parent material: Herbaceous organic materials and the
underlying loamy sediments

Surface texture: Muck

Minor Soils

e The well drained Redeye soils on side slopes,
shoulder slopes, and summits

* The moderately well drained Friendship soils on foot
slopes

* The moderately well drained Blowers soils on side
slopes and summits

* The somewhat poorly drained Paddock soils on foot
slopes and toe slopes

* The very poorly drained Seelyeville and Markey soils
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Figure 3.—Typical pattern of soils and parent material in the Wabedo-Flak-Nokay general soil map unit.

in depressions and drainageways Nearly Level to Steep, Loamy, Sandy, and Sandy
Over Loamy Soils on Terminal Moraines and

Use and Management Outwash Plains

Primary use: Cropland

Secondary uses: Hayland, pasture, woodland These excessively drained, well drained, and

Major management factors: Cropland and pasture—wind somewhat poorly drained soils formed in loamy glacial
erosion, droughtiness, wetness; woodland—plant till, in sandy sediments over loamy glacial till, and in
competition, seedling mortality, equipment sandy sediments. They formed under mixed pine-

limitations, windthrow hardwood forests.
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Most areas of these soils are forested. Some areas
are used as cropland, hayland, or pasture. Plant
competition, equipment limitations, and seedling
mortality are the major management concerns affecting
woodland.

These soils make up about 30 percent of the survey
area.

13. Warba-Menahga-Stuntz

Nearly level to steep soils on terminal moraines

Setting

Landform and position on the landform: Summits, side
slopes, toe slopes, and drainageways on terminal
moraines

Slope range: 0 to 25 percent

Composition

Percent of survey area: 20

Extent of components in the map unit:
Warba and similar soils—25 percent
Menahga and similar soils—25 percent
Stuntz and similar soils—20 percent
Minor soils—30 percent

Soil Properties and Qualities

Warba

Drainage class: Well drained

Parent material: Loamy till

Surface texture: Very fine sandy loam

Menahga

Drainage class: Excessively drained
Parent material: Outwash

Surface texture: Loamy sand

Stuntz

Drainage class: Somewhat poorly drained
Parent material: Loamy till

Surface texture: Silt loam

Minor Soils

» The well drained ltasca soils on side slopes, shoulder
slopes, and summits

* The excessively drained Mahtomedi soils on side
slopes, shoulder slopes, and summits

* The very poorly drained Greenwood and Mooselake
soils in depressions

Use and Management

Primary use: Woodland

Secondary uses: Recreation, hayland, cropland

Major management factors: Cropland and pasture—
water erosion, wind erosion, droughtiness, wetness,
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slope; woodland—plant competition, equipment
limitations, windthrow, seedling mortality, wetness

14. Demontreville-Menahga-Cushing

Gently sloping to steep soils on terminal moraines

Setting

Landform and position on the landform: Terminal
moraines
Slope range: 1 to 40 percent

Composition

Percent of survey area: 10

Extent of components in the map unit:
Demontreville and similar soils—30 percent
Menahga and similar soils—20 percent
Cushing and similar soils—20 percent
Minor soils—30 percent

Soil Properties and Qualities

Demontreville

Drainage class: Well drained

Parent material: Sandy mantle and the underlying loamy
till

Surface texture: Loamy sand

Menahga

Drainage class: Excessively drained

Parent material: Outwash

Surface texture: Loamy sand

Cushing

Drainage class: Well drained
Parent material: Loamy till
Surface texture: Loam

Minor Soils

* The excessively drained Mahtomedi soils on side
slopes, shoulder slopes, and summits

* The somewhat poorly drained Alstad soils on foot
slopes

» The very poorly drained Seelyeville and Cathro soils in
depressions and drainageways

* The somewhat poorly drained Watab soils on foot
slopes and in slight depressions

Use and Management

Primary use: Woodland

Secondary uses: Recreation, pasture, hayland

Major management factors: Cropland and pasture—
droughtiness, water erosion, wind erosion, slope;
woodland—plant competition, seedling mortality,
equipment limitations, slope
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Detailed Soil Map Units
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The map units on the detailed soil maps at the back
of this survey represent the soils in the survey area.
The map unit descriptions in this section, along with the
soil maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under the heading “Use and Management of the
Soils.”

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

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

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

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

0 to 3 percent slopes, is a phase of the Menahga
series.

Some map units are made up of two or more major
soils. These map units are called soil complexes, soil
associations, or undifferentiated groups.

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The
pattern and proportion of the soils are somewhat similar
in all areas. Demontreville-Mahtomedi-Cushing

complex, 2 to 8 percent slopes, is an example.

A soil association is made up of two or more
geographically associated soils that are shown as one
unit on the maps. Because of present or anticipated soil
uses in the survey area, it was not considered practical
or necessary to map the soils separately. The pattern
and relative proportion of the soils are somewhat
similar. Hiwood-Zimmerman association, nearly level to
hilly, 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 similar interpretations can be made
for use and management. The pattern and proportion of
the soils in the mapped areas are not uniform. An area
can be made up of only one of the major soils, or it can
be made up of all of them. The map unit Mooselake and
Lupton soils is an undifferentiated group in this survey
area.

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

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

This technical publication includes suggested
management practices that are intended to increase
crop production, reduce the hazards of wind erosion
and water erosion, and help to overcome wetness
limitations. Over a period of time, some or all of these
conservation practices may or may not be in
accordance with Federal, State, or local laws or with
agency rules and guides.
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Descriptions of Soils Outside the Chippewa
National Forest

7A—Hubbard loamy sand, 0 to 3 percent
slopes

Composition

Hubbard soil and similar soils: 90 to 98 percent
Contrasting inclusions: 2 to 10 percent

Setting
Landform and position on the landform: Plane or slightly
convex rises on outwash plains and valley trains
Shape of areas: Moderately long and wide with smooth
edges
Size of areas: 5 to 200 acres

Typical Profile

0 to 10 inches—black loamy sand

10 to 16 inches—very dark brown loamy sand
16 to 24 inches—dark brown loamy sand

24 to 34 inches—yellowish brown sand

34 to 44 inches—dark yellowish brown sand
44 to 60 inches—dark brown sand

Soil Properties and Qualities

Drainage class: Excessively drained
Permeability: Rapid

Available water capacity: Low

Organic matter content: Moderate or high
Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

e The moderately well drained Friendship soils on toe
slopes adjacent to drainageways

* The excessively drained Menahga soils, which do not
have a thick, dark surface layer; in landscape positions
similar to those of the Hubbard soil

* The somewhat poorly drained Meehan soils in shallow
depressions

Similar soils:

* Soils that have a surface layer of sand

« Soils that contain 15 to 25 percent gravel

*» Soils that have a dark surface layer less than 10
inches thick

+ Soils in areas that have slopes of 3 to 8 percent

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion
* The major crops are oats, corn for silage, and forage.

Soil Survey

» Crops that tolerate drought are best suited. The
available moisture is not adequate for good growth of
other crops.

* Because of the limited available water capacity, most
crops require irrigation. ,

* Maintaining crop residue on the surface, planting field
windbreaks, and using minimum tillage reduce the
hazard of wind erosion.

» Rotation grazing, weed control, and yearly applications
of fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: None

* The principal tree species are red pine and jack pine.
Species of limited extent are eastern white pine, white
spruce, and bur oak.

* This soil is well suited to year-round logging.
 Cutting the timber or removing the understory
increases the hazard of wind erosion.

* Avoiding excessive disturbance of the soil, stabilizing
cuts with a grass straw mulch, and interplanting with a
cover crop reduce the hazard of wind erosion.

Interpretive Groups
Land capability classification: 4s
Woodland ordination symbol: 6A
Windbreak suitability group: 7

7B—Hubbard loamy sand, 3 to 8 percent
slopes

Composition

Hubbard soil and similar soils: 92 to 98 percent
Contrasting inclusions: 2 to 8 percent

Setting
Landform and position on the landform: Shoulder slopes
and side slopes on outwash plains and valley trains
Shape of areas: Moderately long and moderately wide
with smooth edges
Size of areas: 5 to 200 acres

Typical Profile

0 to 15 inches—very dark brown ioamy sand
15 to 19 inches—dark brown loamy sand

19 to 45 inches—dark yellowish brown sand
45 to 60 inches—yellowish brown sand

Soil Properties and Qualities

Drainage class: Excessively drained
Permeability: Rapid

Available water capacity: Low

Organic matter content: Moderate or high
Surface runoff: Slow
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Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The excessively drained Menahga soils, which do not
have a thick, dark surface layer; in landscape positions
similar to those of the Hubbard soil

* The somewhat poorly drained Meehan soils in shallow
depressions

* The moderately well drained Friendship soils on nearly
level slopes

Similar soils:

» Soils that have a surface layer of sand

* Soils that contain 15 to 25 percent gravel

» Soils that have a dark surface layer less than 10
inches thick

* Soils in areas that have slopes of 0 to 3 percent

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion

* The major crops are oats, corn for silage, and forage.

» Crops that can tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

» Because of the limited available water capacity, most

crops require irrigation.

» Maintaining crop residue on the surface, planting field

windbreaks, and using minimum tillage reduce the

hazard of wind erosion.

* Rotation grazing, weed control, and yearly applications

of fertilizer maintain the quality and quantity of forage.

Woodland

Major management factors: None

* The principal tree species are red pine and jack pine.
Species of limited extent are eastern white pine, white
spruce, and bur oak.

* This soil is well suited to year-round logging.

* Cutting the timber or removing the understory
increases the hazard of wind erosion.

¢ Avoiding excessive disturbance of the soil, stabilizing
cuts with a grass straw mulch, and interplanting with a
cover crop reduce the hazard of wind erosion.

Interpretive Groups

Land capability classification: 4s
Woodland ordination symbol: 6A
Windbreak suitability group: 7

48—Hiwood loamy fine sand

Composition
Hiwood soil and similar soils: 85 to 95 percent
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Contrasting inclusions: 5 to 15 percent

Setting

Landform and position on the landform: Slightly convex
swells on outwash plains and till-floored glacial lake
plains :

Slope range: 0 to 2 percent

Shape of areas: Elongated or moderately long and
moderately wide with curvilinear edges

Size of areas: 10 to 100 acres

Typical Profile

0 to 2 inches—very dark brown loamy fine sand

2 to 5 inches—very dark grayish brown loamy fine sand

5 to 9 inches—dark brown loamy fine sand

9 to 14 inches—dark yellowish brown loamy fine sand

14 to 30 inches—yellowish brown, mottled loamy fine
sand

30 to 60 inches—grayish brown, mottled fine sand

Soil Properties and Qualities

Drainage class: Moderately well drained
Permeability: Rapid

Available water capacity: Low

Organic matter content: Low or moderately low
Surface runoff: Slow

Depth to the water table: 2 to 5 feet

Inclusions

Contrasting inclusions:

* The excessively drained Zimmerman soils in the more
sloping areas

* The very poorly drained Roscommon soils in swales

¢ Some areas of somewhat poorly drained soils that
have a water table closer to the surface than that in the
Hiwood soil

Similar soils:

* Soils that have loamy bands within the profile
» Soils that have thin lenses of gravelly material
* Soils that have thin lenses of silty sediments

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion

* The major crops are oats and forage.

» Crops that can tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

* The seasonal high water table provides supplemental

moisture for plants.

¢ Maintaining crop residue on the surface, planting field

windbreaks, using minimum tillage, and maintaining a

plant cover reduce the hazard of wind erosion.

* Rotation grazing, weed control, and yearly applications
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of fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow

* The principal tree species are red pine and jack pine.

Species of limited extent are eastern white pine and

white spruce.

* The soil is usually wet from fall to spring and can be

wet during other periods. Equipment should be used

only during dry pericds in summer and during winter

when the snow cover is adequate.

* Because of the seasonal high water table, trees on

this soil are shallow rooted. Some may be blown down

during periods of high winds and excessive wetness.

 Cutting the timber or removing the understory

increases the hazard of wind erosion.

* Unless the site is adequately prepared, competition

from undesirable plants can prevent or delay natural or

artificial reestablishment of trees.

* Using specialized or containerized seedlings can

reduce the seedling mortality rate.

Interpretive Groups

Land capability classification: 4s
Woodland ordination symbol: 8W
Windbreak suitability group: 7

82B—Redeye loamy sand, 1 to 6 percent
slopes

Composition

Redeye soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting
Landform and position on the landform: Plane and
convex areas on drumlins
Shape of areas: Elongated
Size of areas: 5 to 75 acres

Typical Profile

0 to 3 inches—very dark gray loamy sand

3 to 18 inches—brown sand

18 to 26 inches—yellowish brown loamy sand

26 to 38 inches—yellowish brown sandy loam

38 to 52 inches—dark yellowish brown sandy loam

52 to 60 inches—light yellowish brown, calcareous
sandy loam

Soil Properties and Qualities

Drainage class: Well drained
Permeability: Upper part—rapid; lower part—very slow
Available water capacity: Low

Soil Survey

Organic matter content: Moderately low or moderate

Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Special characteristics: A root-restricting layer at a depth
of 52 inches

Inclusions

Contrasting inclusions:

* Very poorly drained soils in strongly concave areas on
the lower parts of the landscape

* The somewhat poorly drained Meehan soils in nearly
level areas or on the lower parts of the landscape

* The somewhat poorly drained Paddock soils in nearly
level areas or on the lower parts of the landscape

* The poorly drained Roscommon soils on the lower
parts of the landscape

* The poorly drained Staples soils on the lower parts of
the landscape and in slightly concave areas

Similar soils:

* Soils that have many cobbles and stones on the
surface

* Soils that are moderately well drained

* Soils in which the sandy upper part is more than 40
inches or less than 20 inches thick

* Soils that have a surface layer of sand, fine sand, or
loamy fine sand

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion

¢ The major crops are oats, corn for silage, and forage.

* Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

* The underlying dense till restricts the growth of deep-

rooted plants.

» Careful irrigation helps to prevent the development of

a perched water table.

* Maintaining crop residue on the surface, planting field

windbreaks, and growing a cover crop reduce the

hazard of wind erosion.

* Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality

* The principal tree species are quaking aspen, red

pine, and jack pine. Species of limited extent are bur

oak, bigtooth aspen, and northern red oak.

* Unless the site is adequately prepared, competition

from undesirable plants can prevent or delay natural or

artificial reestablishment of trees.
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* Because of droughtiness, seedling mortality is a
concern. Special site preparation, such as scalping
before planting, reduces the seedling mortality rate.

* Because the surface layer becomes loose during dry
periods, the use of equipment is limited. Maintaining the
surface mat helps to overcome this limitation.

* Using specialized or containerized seedlings can
reduce the seedling mortality rate.

Interpretive Groups

Land capability classification: 3s
Woodland ordination symbol: 68
Windbreak suitability group: 5

82C—Redeye loamy sand, 6 to 12 percent
slopes

Composition

Redeye soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform and position on the landform: Convex areas
on convex side slopes and shoulder slopes on
drumlins

Shape of areas: Elongated

Size of areas: 4 to 60 acres

Typical Profile

0 to 4 inches—very dark grayish brown loamy sand

4 to 7 inches—dark brown sand

7 to 31 inches—yellowish brown and brown sand

31 to 48 inches—dark yellowish brown and brown
sandy loam and loamy sand

48 to 60 inches—yellowish brown, calcareous sandy
loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—rapid,; lower part—very slow

Available water capacity: Low

Organic matter content: Moderately low or moderate

Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Special characteristics: A root-restricting layer at a depth
of 48 inches

Inclusions

Contrasting inclusions:

* The moderately well drained Blowers soils, which are
sandy loam throughout; in the less sloping areas

* The moderately well drained Huntersville soils in the
less sloping areas
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» Poorly drained, sandy and gravelly soils on toe slopes
adjacent to drainageways

Similar soils:

» Soils in which the sandy mantle is slightly thicker or
thinner

» Soils in areas that have slopes of 1 to 6 percent

* Soils that have a surface soil of sandy loam

« Small areas of soils that contain sand or sand and
gravel in the underlying material

Use and Management
Cropland, pasture, and forage

Major management factors: Wind erosion, water erosion,
available water capacity

* The major crops are oats, corn for silage, and forage.

* Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

* The underlying dense till restricts the growth of deep-

rooted plants.

 Careful irrigation helps to prevent the development of

a perched water table.

¢ Maintaining crop residue on the surface, planting field

windbreaks, maintaining a plant cover, and growing a

cover crop reduce the hazards of wind erosion and

water erosion.

 Adjusting stocking rates, especially on the steeper

slopes, rotating grazing, discouraging selective grazing,

controlling weeds, and applying fertilizer help to

maintain the quality and quantity of forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality

* The principal tree species are quaking aspen, red

pine, and jack pine. Species of limited extent are bur

oak, bigtooth aspen, and northern red oak.

* Because of droughtiness, seedling mortality is a

concern. Special site preparation, such as scalping

before planting, reduces the seedling mortality rate.

* Unless the site is adequately prepared, competition

from undesirable plants can prevent or delay natural or

artificial reestablishment of trees.

* Because the surface layer becomes loose during dry

periods, the use of equipment is limited. Maintaining the

surface mat helps to overcome this limitation.

* Using specialized or containerized seedlings can

reduce the seedling mortality rate.

Interpretive Groups

Land capability classification: 3e
Woodland ordination symbol: 6S
Windbreak suitability group: 5
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119B—Pomroy loamy sand, 3 to 8 percent
slopes

Composition

Pomroy soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Plane to convex
side slopes, shoulder slopes, and summits on
drumlins
Shape of areas: Ovoid or moderately long and
moderately wide with smooth edges
Size of areas: 5 to 60 acres

Typical Profile

0 to 4 inches—very dark grayish brown loamy sand
4 to 14 inches—yellowish brown loamy fine sand
14 to 24 inches—brown fine sand

24 to 31 inches—brown, mottled sandy loam

31 to 42 inches—dark brown, mottled sandy loam
42 to 60 inches—dark brown sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—rapid; lower part—very slow

Available water capacity; |_.ow

Organic matter content: Low

Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Special characteristics: A root-restricting layer at a depth
of 42 inches

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Watab soils on the
lower lying slopes

* The moderately well drained Wabedo soils, which do
not have a sandy mantle; on the lower lying slopes

* The well drained Flak soils, which do not have a
sandy mantle

* The moderately well drained Bushville soils on the
lower lying slopes

Similar soils:

* Soils that have a thinner or thicker sandy mantle

* Soils in areas that have slopes of 0 to 3 percent or 8
to 15 percent

* Soils that have a surface layer of sandy loam, loamy
fine sand, or fine sand

Use and Management

Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion, water erosion
* The major crops are oats, corn for silage, and forage.

Soil Survey

* Crops that tolerate drought are best suited. The
available moisture is not adequate for good growth of
other crops.

* The underlying dense till restricts the growth of deep-
rooted plants.

¢ Careful irrigation helps to prevent the development of
a perched water table.

* Maintaining crop residue on the surface, planting field
windbreaks, and growing a cover crop reduce the
hazards of wind erosion and water erosion.

¢ Rotation grazing, weed control, and yearly applications
of fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow

* The principal tree species are red pine, jack pine, and

northern red oak. Species of limited extent are eastern

white pine and white spruce.

* Unless the site is adequately prepared, competition

from undesirable plants can prevent or delay natural or

antificial reestablishment of trees.

* Because of droughtiness, seedling mortality is a

concern. Special site preparation, such as scaliping

before planting, reduces the seedling mortality rate.

» Using specialized or containerized seedlings also

reduces the seedling monrtality rate.

* Because the surface layer becomes loose during dry

periods, the use of equipment is limited. Maintaining the

surface mat helps to overcome this limitation.

Interpretive Groups

Land capability classification: 3s
Woodland ordination symbol: 4S
Windbreak suitability group: 5

119C—Pomroy loamy sand, 8 to 15 percent
slopes

Composition

Pomroy soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Side slopes and
shoulder slopes on drumlins
Shape of areas: Elongated or circular
Size of areas: 5 to 50 acres

Typical Profile

0 to 3 inches—very dark gray loamy sand
3 to 7 inches—brown sand

7 to 34 inches—yellowish brown sand

34 to 60 inches—dark brown sandy loam
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Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—rapid; lower part—very slow

Available water capacity: Low

Organic matter content: Low

Surface runoff: Medium

Depth to the water table: Greater than 6 feet

Special characteristics: A root-restricting layer at a depth
of 40 inches

Incilusions

Contrasting inclusions:

» The somewhat poorly drained Watab soils on the
lower lying slopes

* The excessively drained Menahga soils on knobs
Similar soils:

* Soils in areas that have slopes of 3 to 8 percent
* Soils that have a thinner or thicker sandy mantle
* Soils that have a surface layer of loamy fine sand

Use and Management
Cropland, pasture, and forage
Major management factors: Available water capacity,
wind erosion, water erosion
* The major crops are oats, corn for silage, and forage.
* Crops that tolerate drought are best suited. The
available moisture is not adequate for good growth of
other crops.
* The underlying dense till restricts the growth of deep-
rooted plants.
» Careful irrigation helps to prevent the development of
a perched water table.
» Maintaining crop residue on the surface, planting field
windbreaks, maintaining a plant cover, and growing a
cover crop reduce the hazards of wind erosion and
water erosion.
¢ Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, discouraging selective grazing,
controlling weeds, and applying fertilizer help to
maintain the quality and quantity of forage.
Woodland
Major management factors: Equipment limitations,
seedling monrtality, windthrow
* The principal tree species are red pine, jack pine, and
northern red oak. Species of limited extent are eastern
white pine and white spruce.
* Unless the site is adequately prepared, competition
from undesirable plants can prevent or delay natural or
artificial reestablishment of trees.
* Because of droughtiness, seedling mortality is a
concern. Special site preparation, such as scalping
betore planting, reduces the seedling mortality rate.
* Using specialized or containerized seedlings also
reduces the seedling mortality rate.
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* Because the surface layer becomes loose during dry
periods, the use of equipment is limited. Maintaining the
surface mat helps to overcome this limitation.

Interpretive Groups

Land capability classification: 4s
Woodland ordination symbol: 4S
Windbreak suitability group: 5

126B—Graycalm loamy sand, 1 to 8 percent
slopes

Composition

Graycalm soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting
Landform and position on the landform: Side slopes and
summits on outwash plains and moraines
Shape of areas: Moderately long and wide with
curvilinear edges
Size of areas: 10 to 100 acres

Typical Profile

0 to 8 inches—dark brown loamy sand

8 to 16 inches—light yellowish brown sand

16 to 52 inches—light yellowish brown sand, brownish
yellow sand, yellowish brown sand, and thin bands
of dark brown loamy sand

52 to 60 inches—brownish yellow sand

Soil Properties and Qualities

Drainage class: Somewhat excessively drained
Permeability: Rapid

Available water capacity: Low

Organic matter content: Low or moderately low
Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Demontreville soils, which have more
clay in the subsoil and underlying material than the
Graycalm soil; on isolated swells

* The moderately well drained Friendship soils, which
do not have bands in the subsoil; in the lower
landscape positions

* The somewhat poorly drained Meehan soils in the
nearly level, lower lying areas

Similar soils:

* Soils that do not have thin bands of finer textured
material

¢ Soils in which the total accumulation of thin bands of
finer textured material is greater than 6 inches
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*» Soils that have more clay in the surface layer

* Soils that have layers of finer sands

» Soils that have layers containing more than 15 percent
gravel

* Soils in areas that have slopes of 8 to 15 percent

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion

* The major crops are oats and corn for silage.

» Crops that can tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

* Because of the limited available water capacity, most

crops require irrigation.

* Maintaining crop residue on the surface, planting field

windbreaks, and using minimum tillage reduce the

hazard of wind erosion.

* Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: None

» The principal tree species are red pine, jack pine,
eastern white pine, and quaking aspen. Species of
limited extent are white spruce, paper birch, northern
red oak, and balsam fir.

¢ This soil is well suited to year-round logging.
 Cutting the timber or removing the understory
increases the hazard of wind erosion.

* Avoiding excessive disturbance of the soil, stabilizing
cuts with a grass straw mulch, and interplanting with a
cover crop reduce the hazard of wind erosion.

Interpretive Groups

Land capability classification: 4s
Woodland ordination symbol: 7TA
Windbreak suitability group: 7

126C—Graycalm loamy sand, 8 to 15
percent slopes

Composition

Graycalm soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform and position on the landform: Shoulder slopes
and side slopes on outwash plains and moraines

Shape of areas: Moderately long and narrow with
curvilinear edges

Size of areas: 10 to 50 acres

Soil Survey

Typical Profile

0 to 4 inches—black loamy sand

4 to 11 inches—yellowish brown sand

11 to 27 inches—brown sand

27 to 50 inches—light yellowish brown and brown sand
and thin bands of strong brown loamy sand

50 to 60 inches—light yellowish brown sand

Soil Properties and Qualities

Drainage class: Somewhat excessively drained
Permeability: Rapid

Available water capacily: Low

Organic matter content: Low or moderately low
Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Demontreville soils, which have more
clay in the subsoil and underiying material than the
Graycalm soil; on the lower lying slopes

» The moderately well drained Friendship soils, which
do not have bands in the subsoil; in the lower
landscape positions

* The somewhat poorly drained Meehan soils in the
nearly level, lower lying areas

Similar soils:

e Soils that do not have thin bands of finer textured
material

* Soils in which the total accumulation of thin bands of
finer textured material is more than 6 inches

¢ Soils that are fine sand

* Soils that have layers containing more than 15 percent
gravel

* Soils in areas that have slopes of 1 to 8 percent

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion, water erosion

» Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

* Maintaining crop residue on the surface, planting field

windbreaks, using minimum tillage, and maintaining a

plant cover reduce the hazards of wind erosion and

water erosion.

* Adjusting stocking rates, especially on the steeper

slopes, rotating grazing, discouraging selective grazing,

controlling weeds, and applying fertilizer help to

maintain the quality and quantity of forage.

Woodland

Major management factors: None
* The principal tree species are red pine, jack pine,
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eastern white pine, and quaking aspen. Species of
limited extent are white spruce, paper birch, northern
red oak, and balsam fir.

* This soil is well suited to year-round logging.

» Cutting the timber or removing the understory
increases the hazard of wind erosion.

* Avoiding excessive disturbance of the soil, stabilizing
cuts with a grass straw mulch, and interplanting with a
cover crop reduce the hazard of wind erosion.

Interpretive Groups

Land capability classification: 6s
Woodland ordination symbol: 7A
Windbreak suitability group: 7

139B—Huntersville loamy fine sand, 1 to 6
percent slopes

Composition

Huntersville soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting
Landform and position on the landform: Plane, slightly
concave, or convex areas on drumlins

Shape of areas: Oblong
Size of areas: 5 to 60 acres

Typical Profile

0 to 7 inches—very dark gray loamy fine sand

7 to 12 inches—dark brown loamy sand

12 to 24 inches—yellowish brown cobbly loamy sand
24 to 60 inches—yellowish brown, mottled sandy loam

Soil Properties and Qualities

Drainage class: Moderately well drained

Permeability: Upper part—rapid; lower part—very slow

Available water capacity: Low

Organic matter content: Moderately low or moderate

Surface runoff: Slow

Depth to the water table: 2.5 to 4.0 feet

Special characteristics: A root-restricting layer at a depth
of 40 inches

Inclusions

Contrasting inclusions:

* The moderately well drained Friendship soils, which
are sandy throughout; in landscape positions similar to
those of the Huntersville soil

¢ The poorly drained Staples soils on nearly level,
concave slopes and in drainageways

» The very poorly drained Runeberg soils, which are
sandy loam throughout; in drainageways

* The somewhat poorly drained Paddock soils on foot
slopes
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Similar soils:

* Soils in which the sandy mantle is slightly thicker or
thinner

* Soils that are well drained

* A few areas of soils that have steeper slopes
 Soils that have a surface layer of loamy fine sand,
sand, or sandy loam

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion

* The major crops are oats, corn for silage, and forage.

* The underlying dense till restricts the growth of deep-

rooted plants.

» Careful irrigation helps to prevent the development of

a perched water table.

» Maintaining crop residue on the surface, planting field

windbreaks, and growing a cover crop reduce the

hazard of wind erosion.

* Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: Equipment limitations

* The principal tree species are quaking aspen, red
pine, and jack pine. Species of limited extent are bur
oak, bigtooth aspen, and northern red oak.

* Unless the site is adequately prepared, competition
from undesirable plants can prevent or delay natural or
artificial reestablishment of trees.

* The use of equipment is restricted in spring and
during other excessively wet periods. The upper part of
the subsoil is saturated during these periods. The
degree of saturation generally is higher on the lower
parts of the slopes.

Interpretive Groups

Land capability classification: 3s
Woodland ordination symbol: 6L
Windbreak suitability group: 5

142—Nokay loam

Composition

Nokay soil and similar soils: 85 to 98 percent
Contrasting inclusions: 2 to 15 percent

Setting
Landform and position on the landform: Concave toe
slopes, flats, and drainageways on drumlins and
ground moraines
Slope range: 0 to 2 percent
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Shape of areas: Moderately long and wide with smooth
edges
Size of areas: 5 to 200 acres

Typical Profile

0 to 5 inches—black loam

5 to 17 inches—grayish brown, mottled sandy loam

17 to 32 inches—brown, mottled sandy loam

32 to 44 inches—dark brown, mottled loamy coarse
sand

44 10 60 inches—brown, mottled loamy coarse sand

Soil Properties and Qualities

Drainage class: Poorly drained

Permeability: Upper part—moderate or moderately
rapid; lower part—very slow

Available water capacity: Low

Organic matter content: Moderate or high

Surface runoff: Slow

Depth to the water table: 1.0 to 2.5 feet

Special characteristics: A root-restricting layer at a depth
of 44 inches

Inclusions

Contrasting inclusions:

* Very poorly drained organic soils in wet depressions
and in drainageways

* The well drained Flak soils in the more sloping areas
at the higher elevations

» The moderately well drained Wabedo soils on rises
and in slightly elevated areas

Similar soils:

* Soils that have silty or sandy layers above the
underlying material

* Soils that have a surface layer of fine sandy loam or
sandy loam

Use and Management
Cropland, pasture, and forage

Major management factors: Seasonal high water table

* The major crops are oats and corn for silage.

» Wetness limits the choice of plants, restricts the period
of grazing, limits the production of deep-rooted crops,
and increases the risk of winterkill.

* The underlying dense till restricts the growth of deep-
rooted plants.

» Compaction and poor tilth can be avoided by
restricting use during wet periods.

* Rotation grazing, weed control, and yearly applications
of fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: Equipment limitations,
windthrow

Soil Survey

* The principal tree species are quaking aspen, northern
red oak, sugar maple, and American basswood.

e Using suitable harvest methods, laying out skid trails
in advance, and harvesting under the proper moisture
conditions help to prevent surface compaction.

* The use of equipment is restricted in spring and
during other excessively wet periods. The upper part of
the subsoil is saturated during these periods. The
degree of saturation generally is higher on the lower
parts of the slopes.

¢ After the trees are cut, plant competition can be
expected to prevent natural regeneration unless
precautionary measures are applied.

» Adequate site preparation controls initial plant
competition, and spraying controls subsequent growth.

* Because of the dense layer in the lower part of the
subsoil, trees on this soil are shallow rooted. Some may
be blown down during periods of high winds and
excessive wetness.

Interpretive Groups

Land capability classification: 2w
Woodland ordination symbol: SW
Windbreak suitability group: 1

144B—Flak sandy loam, 3 to 8 percent
slopes

Composition

Flak soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform and position on the landform: Shoulder slopes
and convex side slopes on moraines and drumlins

Shape of areas: Moderately long and moderately wide
with smooth edges

Size of areas: 5 to 50 acres

Typical Profile

0 to 4 inches—very dark grayish brown sandy loam
4 to 60 inches—dark brown sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—moderately rapid or
moderate; lower part—very slow

Available water capacity: Low

Organic matter content: Low or moderately low

Surface runoff: Medium

Depth to the water table: Greater than 6 feet

Special characteristics: A root-restricting layer at a depth
of 30 inches
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Inclusions

Contrasting inclusions:

* Very poorly drained organic soils in depressions

* The poorly drained Nokay soils on flats and the upper
parts of drainageways

* The moderately well drained Wabedo soils in the
lower landscape positions

Similar soils:
* Soils that have a surface layer of fine sandy loam
* Soils in areas that have slopes of 8 to 15 percent

Use and Management
Cropland, pasture, and forage

Major management factors: Wind erosion, water erosion
* The major crops are oats, corn for silage, and forage.
* Chisel plowing, using minimum tillage, and installing
grassed waterways and diversions reduce the hazard of
erosion.

* The underlying dense till restricts the growth of deep-
rooted plants.

* Grazing when the soil is wet results in compaction of
the surface layer, poor tilth, and excessive runoff.

* Rotation grazing, weed control, and yearly applications
of fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: Equipment limitations

» The principal tree species are northern red oak,
quaking aspen, and American basswood. Species of
limited extent are American elm, white oak, and jack
pine.

* Unless the site is adequately prepared, competition
from undesirable plants can prevent or delay natural or
arntificial reestablishment of trees.

* Using suitable harvest methods, laying out skid trails
in advance, and harvesting under the proper moisture
conditions, generally during dry periods, help to prevent
surface compaction.

* Equipment use is commonly restricted for a short
period in the spring and after periods of excessive
precipitation.

Interpretive Groups

Land capability classification: 2e
Woodland ordination symbol: 3A
Windbreak suitability group: 4F

144C—Flak sandy loam, 8 to 15 percent
slopes
Composition

Flak soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent
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Setting

Landform and position on the landform: Knolls and
convex side slopes on moraines and drumlins

Shape of areas: Elongated or short and narrow with
curvilinear edges

Size of areas: 5 to 50 acres

Typical Profile

0 to 6 inches—very dark brown sandy loam

6 to 14 inches—brown sandy loam

14 to 26 inches—dark yellowish brown sandy loam
26 to 60 inches—brown sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—moderately rapid or
moderate; lower part—very slow

Available water capacity: Low

Organic matter content: Low or moderately low

Surface runoff: Medium

Depth to the water table: Greater than 6 feet

Special characteristics: A root-restricting layer at a depth
of 41 inches

Inclusions

Contrasting inclusions:

» Very poorly drained organic soils in depressions

» The poorly drained Nokay soils on flats, in swales,
and in shallow drainageways

* The moderately well drained Wabedo soils on the
lower slopes

Similar soils:

* A few areas of soils that have more sand in the
surface layer

* Soils that have more clay in the subsail

* Soils in areas that have slopes of 3 to 8 percent
* Soils that have a surface layer of fine sandy lcam
» Soils that have boulders on the surface

Use and Management
Cropland, pasture, and forage

Major management factors: Wind erosion, water erosion
* The major crops are oats, corn for silage, and forage.
» Chisel plowing, using minimum tillage, and installing
grassed waterways and diversions reduce the hazard of
erosion.

* The underlying dense till restricts the growth of deep-
rooted plants.

¢ Grazing when the soil is wet results in compaction of
the surface layer, poor tilth, and excessive runoff.

» Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, discouraging selective grazing,
controlling weeds, and applying fertilizer help to
maintain the quality and quantity of forage.
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Woodland

Major management factors: Equipment limitations
* The principal tree species are northern red oak,
quaking aspen, and American basswood. Species of
limited extent are American elm, white oak, and jack
pine.
* Because of the firm layer in the lower part of the
subsoil, trees on this soil are shallow rocted. Some may
be blown down during periods of high winds and
excessive wetness.
* Unless the site is adequately prepared, competition
from undesirable plants can prevent or delay natural or
artificial reestablishment of trees.
* Using suitable harvest methods, laying out skid trails
in advance, and harvesting under the proper moisture
conditions help to prevent surface compaction.
* Erosion results from the concentration of runoft on
logging roads, in the tracks of wheeled equipment, and
on landings.
* Because the soil is highly erodible, the possible
siltation of nearby lakes and streams is a concern.
Using only those logging methods that do not disturb
the organic mat helps to prevent this pollution.
* Equipment use is commonly restricted for a short
period in the spring and after periods of excessive
precipitation.

Interpretive Groups
Land capability classification: 3e

Woodland ordination symbol: 3A
Windbreak suitability group: 4F

146B—Wabedo sandy loam, 1 to 6 percent
slopes

Composition
Wabedo soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Shoulder slopes
and convex side slopes on drumlins and ground
moraines
Shape of areas: Long and wide with curvilinear edges
Size of areas: 5 to 100 acres

Typical Profile

0 to 5 inches—very dark brown sandy loam

5 to 8 inches—dark brown sandy loam

8 to 15 inches—dark brown and yellowish brown,
mottled sandy loam

15 to 27 inches—dark yellowish brown and dark brown,
mottled sandy foam

27 to 47 inches—dark brown, mottled sandy loam

Soil Survey

47 to 60 inches—strong brown, mottled sandy loam

Soil Properties and Qualities

Drainage class: Moderately well drained

Permeability: Upper part—moderate; lower part—very
slow '

Available water capacity: Low

Organic matter content: Moderately low to high

Surface runoff: Slow

Depth to the water table: 1.5 to 2.5 feet

Special characteristics: A root-restricting layer at a depth
of 47 inches

Inclusions

Contrasting inclusions:

* The poorly drained Nokay soils in the lower lying
positions

* Very poorly drained organic soils in depressions
* The well drained Flak soils in the slightly higher

landscape positions

Similar soils:

* Soils that have a surface layer of fine sandy loam or
gravelly sandy loam

* Soils that have sandy subhorizons

* Soils that have large cobbles and boulders on the
surface

Use and Management
Cropland, pasture, and forage

Major management factors: Wind erosion, water erosion
* The major crops are oats, corn for silage, and forage.
* Chisel plowing, using minimum tillage, and installing
grassed waterways and diversions reduce the hazard of
erosion.

* The underlying dense till restricts the growth of deep-
rooted plants.

» Compaction and poor tilth can be avoided by
restricting use during wet periods.

* Rotation grazing, weed control, and yearly applications
of fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: Equipment limitations,
windthrow

* The principal tree species are northern red oak,

quaking aspen, bur oak, balsam fir, and American

basswood. Species of limited extent are white spruce

and eastern white pine.

* Because of the firm layer in the lower part of the

subsoil, trees on this soil are shallow rooted. Some may

be blown down during periods of high winds and

excessive wetness.

* Unless the site is adequately prepared, competition

from undesirable plants can prevent or delay natural or
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artificial reestablishment of trees.

* Using suitable harvest methods, laying out skid trails
in advance, and harvesting under the proper moisture
conditions help to prevent surface compaction.

* The use of equipment is restricted in the spring and in
other excessively wet periods. The upper part of the
subsoil is saturated during these periods. The degree of
saturation generally is higher on the lower parts of the
slopes.

Interpretive Groups

Land capability classification: 2e
Woodland ordination symbol: 4W
Windbreak suitability group: 4F

147—Spooner very fine sandy loam

Composition

Spooner soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Plane or very
slightly concave or convex flats on lake plains
Slope range: 0 to 2 percent
Shape of areas: Elongated or moderately long and
narrow with curvilinear edges
Size of areas: 5 to 60 acres

Typical Profile

0 to 6 inches—very dark gray very fine sandy loam

6 to 14 inches—grayish brown very fine sandy loam

14 to 22 inches— dark grayish brown, mottled silt loam

22 to 60 inches—light brownish gray, mottled very fine
sandy loam

Soil Properties and Qualities

Drainage class: Poorly drained

Permeability: Moderate

Available water capacity: High

Organic matter content: Moderately low or moderate
Surface runoff: Slow

Depth to the water table: 1 to 3 feet

Inclusions

Contrasting inclusions:

* The moderately well drained Baudette soils in the
more sloping areas

* The very poorly drained, organic Cathro soils in
depressions and drainageways

* The somewhat poorly drained Sandwick soils, which
have a sandy mantle; in landscape positions similar to
those of the Spooner soil

Similar soils:
« Soils that formed in loamy till
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* Soils that have sandy subhorizons
» Soils that have a surface layer of silt loam, silty clay
loam, or fine sandy loam

Use and Management
Cropland, pasture, and forage

Major management factors: Seasonal high water table,
erosion

» The major crops are oats and spring wheat.

* Wetness limits the choice of plants, limits the

production of deep-rooted crops, and increases the risk

of winterkill.

* Grazing when the soil is wet results in compaction of

the surface layer, poor tilth, and excessive runoff.

* Rotating grazing, mowing and clipping, controlling

weeds, and applying fertilizer help to maintain the

quality and quantity of forage.

* Maintaining crop residue on the surtace, planting field

windbreaks, and growing a cover crop reduce the

hazard of erosion.

Woodland

Major management factors: Equipment limitations,
windthrow

* The principal tree species are quaking aspen, paper

birch, and black ash. Species of limited extent are white

spruce and balsam fir.

¢ The use of equipment is restricted in spring and

during other excessively wet periods. The upper part of

the subsoil is saturated during these periods. The

degree of saturation generally is higher on the lower

parts of the slopes.

* When the soil is wet, unsurfaced roads and landings

are slippery and ruts form easily.

* |If openings are made in the canopy, invading plants

can prevent the natural or artificial regeneration of

trees.

* Because of the seasonal high water table, trees on

this soil are shallow rooted. Some may be blown down

during periods of high winds and excessive wetness.

Interpretive Groups

Land capability classification: 4w
Woodland ordination symbol: 7W
Windbreak suitability group: 2

158B—Zimmerman fine sand, 1 to 8 percent
slopes
Composition
Zimmerman soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent
Setting
Landform and position on the landform: Summits and
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side slopes on outwash plains
Shape of areas: Long and wide with smooth edges
Size of areas: 5 to 250 acres

Typical Profile

1 inch to 0—black forest litter

0 to 1 inch—very dark grayish brown fine sand

1 to 4 inches—dark gray fine sand

4 to 9 inches—dark yellowish brown fine sand

9 to 16 inches—light yellowish brown fine sand

16 to 26 inches—yellowish brown fine sand

26 to 41 inches—pale brown fine sand

41 to 60 inches—pale brown fine sand and thin bands
of brown loamy fine sand

Soil Properties and Qualities

Drainage class: Excessively drained
Permeability: Rapid

Available water capacity: Low

Organic matter content: Low

Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The moderately well drained Hiwood soils in the
slightly lower landscape positions

* The very poorly drained Roscommon soils in
depressions and drainageways

* Very poorly drained organic soils in depressions

* Somewhat poorly drained soils in the lower landscape
positions

Similar soils:

* Soils that have sandy layers of predominantly coarser
sands

* Soils that have a surface layer of sand or loamy sand
* A few areas of soils that have layers of very fine sand
* Soils that are well drained

» Soils that do not have brown bands in the subsoil

» Soils that have loamy layers in the underlying material
* A few areas of soils that have brown bands closer to
the surface

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion

* The major crops are oats, corn for silage, and forage.

» Crops that can tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

» Because of the limited available water capacity, most

crops require irrigation.

» Maintaining crop residue on the surface, planting field

Soil Survey

windbreaks, and using minimum tillage reduce the
hazard of wind erosion.

* Rotation grazing, weed control, and yearly applications
of fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality

» The principal tree species are red pine, jack pine,

quaking aspen, and paper birch. Species of limited

extent are balsam fir, northern red oak, eastern white

pine, and white spruce.

* This soil is well suited to year-round logging.

= Cutting the timber or removing the understory

increases the hazard of wind erosion.

* Avoiding excessive disturbance of the soil, stabilizing

cuts with a grass straw mulch, and interplanting with a

cover crop reduce the hazard of wind erosion.

* Using specialized or containerized seedlings can

reduce the seedling mortality rate.

Interpretive Groups

Land capability classification: 4s
Woodland ordination symbol: 8S
Windbreak suitability group: 7

167B—Baudette silt loam, 1 to 6 percent
slopes

Composition

Baudette soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Slightly convex
or plane slopes on glacial lake plains
Shape of areas: Moderately long and moderately wide
with smooth edges or elongated
Size of areas: 5 to 75 acres

Typical Profile

0 to 3 inches—black silt loam

3 to 10 inches—pale brown, mottied silt loam

10 to 13 inches—dark yellowish brown silty clay loam

13 to 17 inches—yellowish brown silty clay loam

17 to 26 inches—brown, mottled silty clay loam

26 to 32 inches—dark grayish brown, mottled silt loam

32 to 60 inches—light olive brown, mottled, calcareous
silt loam

Soil Properties and Qualities

Drainage class: Moderately well drained
Permeability: Moderate
Available water capacity: High
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Organic matter content: Moderately low or moderate
Surface runoff: Slow
Depth to the water table: 3 to 6 feet

Inclusions

Contrasting inclusions:

* The poorly drained Spooner soils on the lower lying
slopes and in depressions

* The moderately well drained Friendship soils, which
are sandy throughout; in landscape positions similar to
those of the Baudette soil

* The somewhat poorly drained Stuntz soils, which
formed in till; on the lower lying slopes

Similar soils:

* Soils that have a surface layer of fine sandy loam,
loam, very fine sandy loam, or silty clay loam

* Soils that have a sandy mantle over the siity
sediments

Use and Management
Cropland, pasture, and forage

Major management factors: Water erosion

* The major crops are oats, corn for silage, spring
wheat, and forage.

* Installing terraces, diversions, and grassed waterways,
using minimum tillage, and maintaining crop residue on
or near the surface reduce the hazard of erosion.

» Grazing when the soil is wet results in compaction of
the surface layer, poor tilth, and excessive runoff.

* Rotation grazing, mowing and clipping, weed control,
and yearly applications of fertilizer help to maintain the
quality and quantity of forage.

Woodland

Major management factors: Equipment limitations

e The principal tree species are quaking aspen and
balsam fir. Species of limited extent are paper birch,
black ash, American elm, white spruce, bur oak, and
American basswood.

« If the overstory is removed, competition from
unwanted species may be severe.

* Adequate site preparation controls initial plant
competition, and spraying controls subsequent growth.
* The use of equipment is restricted in spring and
during other excessively wet periods. The upper part of
the subsoil is saturated during these periods. The
degree of saturation generally is higher on the lower
parts of the slopes.

* Using wheeled and tracked equipment when the soil is
wet produces ruts and increases compaction.

Interpretive Groups

Land capability classification: 2e
Woodland ordination symbol: 7L
Windbreak suitability group: 3
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202—Meehan loamy sand

Composition

Meehan soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform and position on the landform: Nearly level or
slightly concave slopes on outwash plains

Slope range: 0 to 2 percent

Shape of areas: Moderately long and moderately wide
with smooth edges

Size of areas: 5 to 100 acres

Typical Profile

0 to 7 inches—very dark grayish brown loamy sand
7 to 9 inches—dark brown, mottled sand

9 to 18 inches—pale brown, mottled sand

18 to 24 inches—strong brown, mottled sand

24 1o 60 inches—grayish brown, mottled sand

Soil Properties and Qualities

Drainage class: Somewhat poorly drained
Permeability: Rapid

Available water capacity: Low

Organic matter content: Low to moderate
Surface runoff: Slow

Depth to the water table: 1 to 3 feet

Inclusions

Contrasting inclusions:

* The moderately well drained Friendship soils, which
have mottles at a lower depth than those in the Meehan
soil; in the higher landscape positions

¢ The very poorly drained Roscommon soils in
drainageways and shallow depressions

Similar soils:

* Soils that have a surface layer of sand or loamy fine
sand

e Soils that contain more fine sand

¢ Soils that have loamy subhorizons

Use and Management
Cropland, pasture, and forage

Major management factors: Seasonal high water table,
available water capacity, wind erosion

* The major crops are oats, corn for silage, and forage.

* Wetness and droughtiness limit the choice of plants.

* Maintaining crop residue on the surface, planting field

windbreaks, using minimum tillage, and maintaining a

plant cover reduce the hazard of wind erosion.

* Rotation grazing, mowing and clipping, weed control,

and yearly applications of fertilizer help to maintain the

quality and gquantity of forage.
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Woodland

Major management factors: Equipment limitations,
windthrow

* The principal tree species are jack pine, red pine, and

quaking aspen. Species of limited extent are paper

birch, balsam fir, and eastern white pine.

* The soil is usually wet from fall to spring and can be

wet during other periods. Equipment should be used

only during dry periods in summer and during winter

when the snow cover is adequate.

* Because of the seasonal high water table, trees on

this soil are shallow rooted. Some may be blown down

during periods of high winds and excessive wetness.

» After the trees are cut, plant competition can be

expected to prevent natural regeneration unless

precautionary measures are applied.

Interpretive Groups

Land capability classification: 4w
Woodland ordination symbol: 6W
Windbreak suitability group: 1

204B—Cushing loam, 2 to 8 percent slopes

Composition
Cushing soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting
Landform and position on the landform: Side slopes and
summits on moraines
Shape of areas: Long and moderately wide with
curvilinear edges
Size of areas: 5 to 100 acres

Typical Profile

0 to 2 inches—Dblack loam

2 to 10 inches—grayish brown loam

10 to 20 inches—dark brown and brown loam
20 to 31 inches—brown loam

31 to 44 inches—yellowish brown sandy loam
44 to 60 inches—brown sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—moderate; lower part—
moderately slow

Available water capacity: High

Organic matter content: Moderately low or moderate

Surface runoff: Medium

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:
* The somewhat poorly drained Alstad soils on the
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lower lying, nearly level slopes and in swales

* Very poorly drained organic soils in small closed
depressions

* The excessively drained Mahtomedi soils, which are
sandy and gravelly throughout; on knobs and shoulder
slopes

Similar soils:

* Soils that have a sandy subsurface layer

* Small areas of soils that have more clay in the
subsoil and underlying material

* Moderately well drained soils in areas that have
slopes of less than 2 percent

* Soils in areas that have slopes of 8 to 15
percent

* Soils that have a surface layer of very fine sandy
loam, fine sandy loam, sandy loam, or silt loam

Use and Management
Cropland, pasture, and forage

Major management factors: Water erosion

* The major crops are oats, corn for silage, and

forage.

¢ Installing terraces, diversions, and grassed waterways,
using minimum tillage, and maintaining crop residue on
or near the surface reduce the hazard of erosion.

* Grazing when the soil is wet results in compaction of
the surface layer, poor tilth, and excessive runoff.

* Rotation grazing, mowing and clipping, weed control,
and yearly applications of fertilizer help to maintain the
quality and quantity of forage.

Woodland

Major management factors: Equipment limitations

* The principal tree species are quaking aspen, northern
red oak, and bigtooth aspen. Species of limited extent
are balsam fir, paper birch, and sugar maple.

* Ruts form easily if skidders are used when the soil is
wet. Deep ruts can restrict lateral drainage, alter soil
structure, and damage tree roots.

* Competition from undesirable species can be
expected to prevent natural or planted regeneration
unless precautionary measures are taken.

* Seedlings grow well if competing vegetation is
controlled with herbicides or by mechanical removal.

* The use of equipment is briefly restricted in spring and
during other excessively wet periods. When the soil is
wet, unsurfaced roads are slippery and ruts form

easily.

Interpretive Groups

Land capability classification: 2e
Woodland ordination symbol: 6L
Windbreak suitability group: 3
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204C—Cushing loam, 8 to 15 percent slopes

Composition

Cushing soil and similar soils: 90 to 97 percent
Contrasting inclusions: 3 to 10 percent

Setting

Landform and position on the landform: Side slopes and
shoulder slopes on moraines

Shape of areas: Moderately long and moderately wide
with curvilinear edges

Size of areas: 5 to 150 acres

Typical Profile

0 to 5 inches—very dark grayish brown loam

5 to 17 inches—brown sandy loam

17 to 25 inches—dark brown loam and brown sandy
loam

25 to 37 inches—dark brown clay loam

37 to 49 inches—brown clay loam

49 to 60 inches—dark brown sandy clay loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—moderate; lower part—
moderately slow

Available water capacity: High

Organic matter content: Moderately low or moderate

Surface runoff: Medium

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Alstad soils on the
lower lying, nearly level slopes and in swales

* Very poorly drained organic soils in small depressions
* The well drained Demontreville soils, which have a
sandy mantle; in the lower landscape positions

* The excessively drained Mahtomedi soils, which are
sandy and gravelly throughout; on knobs and shoulder
slopes

* The excessively drained Menahga soils on moraines,
which are sandy throughout; on knobs

Similar soils:

* Soils that have a sandy subsurface layer

» Soils that have a surface layer of fine sandy loam,
sandy loam, or silt loam

* Small areas of soils that have slightly more clay in the
subsoil and underlying material

¢ Soils in areas that have slopes of 2 to 8 percent or 15
to 30 percent

Use and Management
Cropland, pasture, and forage
Major management factors: Water erosion
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* The major crops are oats, corn for silage, and forage.
» Chisel plowing, farming across the slope, and
installing terraces, diversions, and grassed waterways
reduce the hazard of erosion.

» Grazing when the soil is wet results in compaction of
the surface layer, poor tilth, and excessive runoff.

* Rotating grazing, discouraging selective grazing,
controlling weeds, and applying fertilizer help to
maintain the quality and quantity of forage.

Woodland

Major management factors: Equipment limitations

» The principal tree species are quaking aspen, northern
red oak, and bigtooth aspen. Species of limited extent
are balsam fir, paper birch, and sugar maple.

* Ruts form easily if skidders are used when the soil is
wet. Deep ruts can restrict lateral drainage, alter soil
structure, and damage tree roots.

* Competition from undesirable species can be
expected to prevent natural or planted regeneration
unless precautionary measures are taken.

* Seedlings grow well if competing vegetation is
controlled with herbicides or by mechanical removal.

* The use of equipment is briefly restricted in spring and
during other excessively wet periods. When the soil is
wet, unsurfaced roads are slippery and ruts form easily.
* Erosion results from the concentration of runoff on
logging roads, in the tracks of wheeled equipment, and
on landings.

* Because the soil is highly erodible, the possible
siltation of nearby lakes and streams is a concern.
Using only those logging methods that do not disturb
the organic mat helps to prevent this pollution.

Interpretive Groups

Land capability classification: 3e
Woodland ordination symbol: 6L
Windbreak suitability group: 3

204E—Cushing loam, 15 to 30 percent
slopes

Composition
Cushing soil and similar soils: 90 to 95 percent
Contrasting inclusions: 5 to 10 percent
Setting

Landform and position on the landform: Side slopes and
shoulder slopes on moraines

Shape of areas: Elongated

Size of areas: 5 to 30 acres

Typical Profile

0 to 3 inches—black loam
3 to 20 inches—pale brown fine sandy loam
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20 to 30 inches—pale brown fine sandy loam and
brown loam

30 to 38 inches—brown loam

38 to 60 inches—brown fine sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—moderate; lower pan—
moderately slow

Available water capacity: High

Organic matter content: Moderately low or moderate

Surface runoff: Medium or rapid

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Alstad soils in swales
and depressions

* Poorly drained mineral soils on toe slopes and in
depressions

* Very poorly drained organic soils in depressions

Simifar soils:

* Soils that have a surface layer of very fine sandy loam
or fine sandy loam

¢ Soils that have sandy subsurface horizons

» Soils in areas that have slopes of 8 to 15 percent

Use and Management
Pasture and forage

Major management factors: Water erosion

* Most areas are used for pasture or hay.

» Rotating grazing, discouraging selective grazing,
controlling weeds, and applying fertilizer help to
maintain the quality and quantity of forage.

Woodland

Major management factors: Equipment limitations,
erosion

* The principal tree species are quaking aspen, northern

red oak, and bigtooth aspen. Species of limited extent

are balsam fir, paper birch, and sugar maple.

* Plant competition can be expected to prevent natural

or planted regeneration unless precautionary measures

are taken.

» Seedlings grow well if competing vegetation is

controlled with herbicides or by mechanical removal.

* Because the soll is highly erodible, the possible

siltation of nearby lakes and streams is a concern.

Using only those logging methods that do not disturb

the organic mat helps to prevent this pollution.

* Because of the slope, the number of suitable landing

sites is minimal. Preferred locations for landings are on

the nearly level parts of this unit.

* Ruts form easily if skidders are used when the soil is
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wet. Deep ruts can restrict lateral drainage, alter soil
structure, and damage tree roots.

¢ Special care is needed in laying out roads and
landings and in operating the equipment. Roads can be
designed so that they conform to the topography. The
grade should be kept as low as possible.

Interpretive Groups

Land capability classification: 6e
Woodland ordination symbol: 6R
Windbreak suitability group: 3

217—Nokasippi loamy fine sand
 Composition

Nokasippi soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting

Landform and position on the landform: Nearly level or
concave drainageways on drumlins and moraines

Slope range: 0 to 1 percent

Shape of areas: Moderately long and narrow with
curvilinear edges

Size of areas: 5 to 80 acres

Typical Profile

4 inches to 0—black mucky peat

0 to 10 inches—black loamy fine sand

10 to 21 inches—qray loamy sand

21 to 32 inches—grayish brown loamy sand

32 to 41 inches—grayish brown, mottled sandy loam
41 to 60 inches—dark brown, mottled sandy loam

Soil Properties and Qualities

Drainage class: Very poorly drained

Permeability: Upper part—rapid; lower part—very siow

Available water capacity: Low

Organic matter content: High

Surface runoff: Slow

Seasonal high water table: 1 foot above to 1 foot below
the surface

Special characteristics: A root-restricting layer at a depth
of 49 inches

Inclusions

Contrasting inclusions:

* The poorly drained Nokay soils on convex toe slopes
and flats

* Very poorly drained organic soils in depressions

* The somewhat poorly drained Watab soils, which have
a sandy mantle over sandy loam till

Similar soils:
* Soils that have a surface layer of sand or loamy sand



Cass County, Minnesota

Use and Management
Pasture and forage

Major management factors: Seasonal high water table,
available water capacity, wind erosion

* Wetness limits the choice of plants and the period of

grazing.

¢ The underlying dense till restricts the growth of deep-

rooted plants.

* Rotating grazing, mowing and clipping, and controlling

weeds help to maintain the quality and quantity of

forage.

Interpretive Groups

Land capability classification: 6w
Woodland ordination symbol: Not assigned
Windbreak suitability group: 10

218—Watab loamy sand

Composition

Watab soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Seiting

Landform and position on the landform: Plane slopes,
depressions, and drainageways on drumlins and
ground moraines

Slope range: 0 to 2 percent

Shape of areas: Moderately long and moderately wide
with curvilinear edges

Size of areas: 5 to 50 acres

Typical Profile

0 to 5 inches—dark brown loamy sand

5 to 12 inches—dark grayish brown, mottled loamy
sand

12 to 21 inches—dark brown, mottled loamy sand

21 to 30 inches—yellowish brown, mottled loamy sand

30 to 41 inches—strong brown, mottled fine sandy loam

41 to 60 inches—strong brown, mottled sandy loam

Soil Properties and Qualities

Drainage class: Poorly drained

Permeability: Upper part—rapid; lower part—very slow

Available water capacity: Low

Organic matter content: Low or moderately low

Surface runoff: Slow

Depth to the water table: 0.5 foot to 2.0 feet

Special characteristics: A root-restricting layer at a depth
of 41 inches

Inclusions

Contrasting inclusions:
* The very poorly drained Nokasippi soils in the
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lower positions on the landscape

Similar soils:
* Soils that have a surface layer of sand or sandy
loam

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion, seasonal high water table

* The major crops are oats, corn for silage, and

forage.

* The underlying dense till restricts the growth of deep-

rooted plants.

* Wetness and droughtiness limit the choice of plants,

restrict the period of grazing, limit the production of

deep-rooted crops, and increase the risk of

winterkill.

* Maintaining crop residue on the surface, planting field

windbreaks, and growing a cover crop reduce the

hazard of wind erosion.

* Rotation grazing, mowing and clipping, weed control,

and yearly applications of fertilizer help to maintain the

quality and quantity of forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow

* The principal tree species are quaking aspen and

American basswood. Species of limited extent are white

spruce and sugar maple.

* If the overstory is removed, competition from

undesirable species may be severe.

* |f trees are planted, site preparation by mechanical or

chemical means is needed to control competing

vegetation.

* Droughtiness of the surface layer increases the

seedling mortality rate. Special site preparation, such as

scalping before planting, reduces the seedling mortality

rate.

* The use of equipment is restricted in spring and

during other excessively wet periods. The upper part of

the subsoil is saturated during these periods. The

degree of saturation generally is higher on the lower

parts of the slopes.

* Because of the dense layer in the lower part of the

subsoil, trees on this soil are shallow rooted. Some may

be blown down during periods of high winds and

excessive wetness.

Interpretive Groups

Land capability classification: 3w
Woodland ordination symbol: 6W
Windbreak suitability group: 2
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240A—Warba very fine sandy loam, 1 to 3
percent slopes, moderately wet

Composition

Warba soil and similar soils: 85 to 98 percent
Contrasting inclusions: 2 to 15 percent

Setting
Landform and position on the landform: Plane to convex
side slopes on moraines
Shape of areas: Long and wide with curvilinear edges
Size of areas: 15 to 200 acres

Typical Profile

0 to 1 inch—black very fine sandy loam

1 to 3 inches—dark grayish brown fine sandy loam

3 to 9 inches—yellowish brown fine sandy loam

9 to 14 inches—light brownish gray fine sandy loam

14 to 18 inches—light brownish gray fine sandy loam
and dark yellowish brown loam

18 to 28 inches—olive brown loam

28 to 36 inches—olive brown clay loam

36 to 40 inches—light olive brown clay loam

40 to 60 inches—light olive brown loam

Soil Properties and Qualities

Drainage class: Moderately well drained

Permeability: Upper part—moderately rapid; lower
part—moderately slow

Available water capacity: High

Organic matter content: Moderately low or moderate

Surface runoff: Slow

Depth to the water table: 3.5 to 6.0 feet

Special characteristics: A perched water table may form
in the less sloping areas for short periods.

Inclusions

Contrasting inclusions:

* Very poorly drained organic soils in small depressions
* The well drained Cutaway soils, which have 20 to 40
inches of sandy material above the loamy subsoil; in
landscape positions similar to those of the Warba soil

* The somewhat poorly drained Stuntz soils in the lower
lying areas or in swales

Similar soils:

¢ Soils that have a surface layer of sandy loam or fine
sandy loam

» Soils that have a sandy subsurface layer

* Soils that are moderately well drained

* Soils that have more clay in the subsoil

* Soils in areas that have slopes of 3 to 8 percent

Use and Management
Cropland, pasture, and forage
Major management factors: Wind erosion, water erosion
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* The major crops are oats, corn for silage, and forage.
* Installing terraces, diversions, and grassed waterways,
using minimum tillage, and maintaining crop residue on
or near the surface reduce the hazard of erosion.

» Grazing when the soil is wet results in compaction of
the surface layer, poor tilth, and excessive runoff.

* Rotation grazing, mowing and clipping, weed control,
and yearly applications of fertilizer help to maintain the
quality and quantity of forage.

Woodland

Major management factors: Equipment limitations

* The principal tree species are quaking aspen,
American basswood, sugar maple, bigtooth aspen,
northern red oak, and red pine. Species of limited
extent are paper birch, balsam fir, eastern white pine,
and white spruce.

* Ruts form easily if skidders are used when the soil is
wet. Deep ruts can restrict lateral drainage, alter soil
structure, and damage tree roots.

* Undesirable plants may invade in clear-cut areas and
thus may prevent the establishment of desired species.
* Seedlings grow well if competing vegetation is
controlled with herbicides or by mechanical removal.

* The use of equipment is briefly restricted in spring and
during other excessively wet periods. When the soil is
wet, unsurfaced roads are slippery and ruts form easily.

Interpretive Groups

Land capability classification: 2e
Woodland ordination symbol: 7L
Windbreak suitability group: 3

240B—Warba very fine sandy loam, 3 to 8
percent slopes

Composition

Warba soil and similar soils: 85 to 98 percent
Contrasting inclusions: 2 to 15 percent

Setting
Landform and position on the landform: Side slopes,
shoulder slopes, and summits on moraines
Shape of areas: Long and wide with curvilinear edges
Size of areas: 15 to 200 acres

Typical Profile

2 inches to 0—black, moderately decomposed forest
litter

0 to 1 inch—very dark gray very fine sandy loam

1 to 6 inches—grayish brown very fine sandy loam

6 to 11 inches—Ilight brownish gray very fine sandy
loam

11 to 15 inches—Ilight brownish gray very fine sandy
loam and dark brown clay loam
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15 to 18 inches—dark brown clay loam and light
brownish gray loamy very fine sand

18 to 37 inches—Ilight olive brown clay loam

37 to 60 inches—light olive brown loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—moderately rapid; lower
part—moderately slow

Available water capacity: High

Organic matter content: Moderately low or moderate

Surface runoff: Medium

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* Very poorly drained organic soils in small depressions
* The well drained Cutaway soils, which have 20 to 40
inches of sandy material above the loamy subsoil; in
landscape positions similar to those of the Warba soil

* The somewhat poorly drained Stuntz soils on toe
slopes or in swales

* The excessively drained Menahga soils, which are
sandy throughout; in landscape positions similar to
those of the Warba soil

Similar soils:

* Soils that have a surface layer of silt loam, sandy
loam, or fine sandy loam

* Soils that have slightly more clay in the subsoil

« Soils that are moderately well drained

* Soils that have a sandy subsurface layer

* Soils in areas that have slopes of 0 to 3 percent or 8
to 15 percent

Use and Management
Cropland, pasture, and forage

Major management factors: Wind erosion, water erosion
» The major crops are oats, corn for silage, and forage.
» Installing terraces, diversions, and grassed waterways,
using minimum tillage, and maintaining crop residue on
or near the surface reduce the hazard of erosion.

* Grazing when the soil is wet results in compaction of
the surface layer, poor tilth, and excessive runoff.

* Rotation grazing, mowing and clipping, weed control,
and yearly applications of fertilizer help to maintain the
quality and quantity of forage.

Woodland

Major management factors: Equipment limitations

* The principal tree species are quaking aspen,
American basswood, sugar maple, bigtooth aspen,
northern red oak, and red pine. Species of limited
extent are paper birch, balsam fir, eastern white pine,
and white spruce.

* Ruts form easily if skidders are used when the soil is
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wet. Deep ruts can restrict lateral drainage, alter soil
structure, and damage tree roots.

* Undesirable plants may invade in clear-cut areas and
thus may prevent the establishment of desired species.
» Seedlings grow well if competing vegetation is
controlled with herbicides or by mechanical removal.

* The use of equipment is briefly restricted in spring and
during other excessively wet periods. When the soil is
wet, unsurfaced roads are slippery and ruts form easily.

Interpretive Groups

Land capability classification: 2e
Woodland ordination symbol: 6L
Windbreak suitability group: 3

240C—Warba very fine sandy loam, 8 to 15
percent slopes

Composition

Warba soil and similar soils: 85 to 98 percent
Contrasting inclusions: 2 to 15 percent

Setting
Landform and position on the landform: Complex side
slopes and shoulder slopes on moraines
Shape of areas: Long and narrow with lobate edges
Size of areas: 15 to 200 acres

Typical Profile

1 inch to 0—black, decomposed forest litter

0 to 2 inches—grayish brown very fine sandy loam

2 to 6 inches—light olive brown fine sandy loam

6 to 10 inches—light brownish gray fine sandy loam

10 to 16 inches—dark yellowish brown clay loam and
light brownish gray fine sandy loam

16 to 36 inches—dark yellowish brown clay loam

36 to 60 inches—light olive brown clay loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—moderately rapid; lower
part—moderately slow

Available water capacity: High

Organic matter content: Moderately low or moderate

Surface runoff: Rapid

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

» Very poorly drained organic soils in small depressions
* The well drained Cutaway soils, which have 20 to 40
inches of sandy material above the loamy subsoil; in
landscape positions similar to those of the Warba soil

* The somewhat poorly drained Stuntz soils on toe
slopes and in swales
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Similar soils:

* Soils in areas that have slopes of 3 to 8 percent

¢ A few areas of soils that are sandy in the underlying
material

* Some small areas of soils that have slightly more clay
in the subsoil

* Soils that have a sandy subsurface layer

* Soils that have a surface layer of fine sandy loam or
sandy loam

Use and Management
Cropland, pasture, and forage

Major management factors: Wind erosion, water erosion
* The major crops are oats, corn for silage, and forage.
¢ Chisel plowing, farming across the slope, and
installing terraces, diversions, and grassed waterways
reduce the hazard of erosion.

¢ Grazing when the soil is wet results in compaction of
the surface layer, poor tilth, and excessive runoff.

* Rotating grazing, discouraging selective grazing,
controlling weeds, and applying fertilizer help to
maintain the quality and quantity of forage.

Woodland

Major management factors: Equipment limitations

* The principal tree species are quaking aspen,
American basswood, sugar maple, bigtooth aspen,
northern red oak, and red pine. Species of limited
extent are paper birch, balsam fir, eastern white pine,
and white spruce.

» Ruts form easily if skidders are used when the soil is
wet. Deep ruts can restrict lateral drainage, alter soil
structure, and damage tree roots.

* Undesirable plants may invade in clear-cut areas and
thus may prevent the establishment of desired species.
» Seedlings grow well if competing vegetation is
controlled with herbicides or by mechanical removal.

* Because the soil is highly erodible, the possible
siltation of nearby lakes and streams is a concern.
Using only those logging methods that do not disturb
the organic mat helps to prevent this pollution.

* The use of equipment is briefly restricted in spring and
during other excessively wet periods. When the soil is
wet, unsurfaced roads are slippery and ruts form easily.

Interpretive Groups

Land capability classification: 3e
Woodland ordination symbol: 6L
Windbreak suitability group: 3

243—Stuntz very fine sandy loam

Composition
Stuntz soil and similar soils: 90 to 95 percent
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Contrasting inclusions: 5 to 10 percent

Setting

Landform and position on the landform: Plane or slightly
concave toe slopes, depressions, and drainageways
on moraines ’

Slope range: 0 to 2 percent

Shape of areas: Moderately long and moderately wide
with curvilinear edges

Size of areas: 5 to 50 acres

Typical Profile

1 inch to 0—black, slightly decomposed forest litter

0 to 1 inch—very dark gray silt loam

1 to 5 inches—qgrayish brown and light grayish brown
very fine sandy loam

5 to 10 inches—light brownish gray, mottled very fine
sandy loam

10 to 17 inches—grayish brown, mottied very fine sandy
loam and olive brown and grayish brown, mottled
sandy clay loam

17 to 22 inches—olive brown, mottled sandy clay loam
and grayish brown, mottled very fine sandy loam

22 to 27 inches—olive brown, mottled sandy clay loam

27 to 34 inches—light olive brown, mottled clay loam

34 to 39 inches—Ilight olive brown, mottled loam

39 to 60 inches—Ilight olive brown loam

Soil Properties and Qualities

Drainage class: Somewhat poorly drained

Permeability: Upper part—moderately rapid; lower
part—moderately slow

Available water capacity: High

Organic matter content: Moderately low or moderate

Surface runoff: Slow

Depth to the water table: 1.5 to 3.0 feet

Inclusions

Contrasting inclusions:

¢ Very poorly drained organic soils in depressions
* The well drained Warba soils on convex slopes
* Very poorly drained mineral soils in swales and
depressions

Similar soils:

* Soils that have layers of silt loam or silty clay loam in
the subsoil and underlying material

* A few areas of soils in which the water table is closer
to the surface

* Soils that have a surface layer of fine sandy loam,
loam, or silt loam

Use and Management

Cropland, pasture, and forage

Major management factors: Seasonal high water table,
wind erosion
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» The major crops are oats and corn for silage.

* Wetness limits the choice of plants, restricts the period
of grazing, limits the production of deep-rooted crops,
and increases the risk of winterkill.

» Grazing when the soil is wet results in compaction of
the surface layer, poor tilth, and excessive runoff.

¢ Maintaining crop residue on the surface, planting field
windbreaks, and growing a cover crop reduce the
hazard of wind erosion.

* Rotating grazing, discouraging selective grazing,
controlling weeds, and applying fertilizer help to
maintain the quality and quantity of forage.

Woodland

Major management factors: Equipment limitations,
windthrow

e The principal tree species are quaking aspen,

American basswood, sugar maple, and northern red

oak. Species of limited extent are paper birch, balsam

fir, American elm, and white spruce.

* Because of the seasonal high water table, trees on

this soil are shallow rooted. Some may be blown down

during periods of high winds and excessive wetness.

* Undesirable plants may invade in clear-cut areas and

thus may prevent the establishment of desired species.

» Seedlings grow well if competing vegetation is

controlled with herbicides or by mechanical removal.

* Using wheeled and tracked equipment on wet soil

produces ruts, compacts the soil, and damages the

roots of trees.

* The use of equipment is restricted in spring and

during other excessively wet periods. The upper part of

the subsoil is saturated during these periods.

Interpretive Groups

Land capability classification: 2w
Woodland ordination symbol: 7TW
Windbreak suitability group: 1

268B—Cromwell sandy loam, 1 to 8 percent
slopes
Composition
Cromwell soil and similar soils: 92 to 98 percent
Contrasting inclusions: 2 to 8 percent
Setting

Landform and position on the landform: Side slopes and
summits on outwash plains and moraines

Shape of areas: Long and wide with curvilinear edges

Size of areas: 15 to 200 acres

Typical Profile

0 to 4 inches—very dark gray sandy loam
4 to 17 inches—dark brown sandy loam
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17 to 25 inches—dark brown loamy sand

25 to 35 inches—yellowish brown coarse sand
35 to 47 inches—light yellowish brown sand
47 to 60 inches—pale brown sand

Soil Properties and Qualities

Drainage class: Somewhat excessively drained
Permeability: Upper part—moderate; lower part—rapid
Available water capacity: Low

Organic matter content: Low or moderately low
Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Demontreville soils, which have a
sandy cap over sandy loam till; on convex swells

* The somewhat poorly drained Meehan soils, which are
sandy throughout; in the lower landscape positions

» The moderately well drained, moderately wet
Cromwell soils in the slightly lower landscape positions
* The excessively drained Menahga soils, which are
sandy throughout; in the more sloping areas

Similar soils:

* Soils that have a thinner or thicker loamy mantle

* A few areas of soils that have a gravelly subsoil

* A few areas of soils in which the underlying material is
loamy below a depth of 40 inches

» Soils in areas that have slopes of 8 to 15 percent

* Soils that have a surface layer of loam, fine sandy
loam, silt loam, or loamy sand

Use and Management
Cropland, pasture, and forage

Major management factors: Wind erosion, water erosion,
available water capacity

* The major crops are oats, corn for silage, and forage.

» Chisel plowing, using minimum tillage, and installing

grassed waterways and diversions reduce the hazard of

erosion.

* Planting field windbreaks and returning crop residue to

the saoil conserve moisture.

* Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: Seedling mortality

* The principal tree species are red pine, quaking
aspen, northern red oak, and bigtooth aspen. Species
of limited extent are paper birch, jack pine, balsam fir,
eastern white pine, and sugar maple.

* Using special planting stock or containerized seedlings
can reduce the seedling mortality rate.

* If openings are made in the canopy, invading plants
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can prevent the natural or artificial regeneration of
desirable species.

» Seedlings grow well if competing vegetation is
controlled with herbicides or by mechanical removal.

Interpretive Groups

Land capability classification: 3e
Woodland ordination symbol: 85
Windbreak suitability group: 7

268C—Cromwell sandy loam, 8 to 15
percent slopes

Composition

Cromwell soil and similar soils: 92 to 98 percent
Contrasting inclusions: 2 to 8 percent

Setting
Landform and position on the landform: Side slopes and
shoulder slopes on outwash plains and moraines
Shape of areas: Long and moderately wide with
curvilinear edges
Size of areas: 15 to 200 acres

Typical Profile

0 to 3 inches—very dark gray sandy loam

3 to 5 inches—dark brown sandy loam

5 to 15 inches—yellowish brown sandy loam
15 to 30 inches—yellowish brown sand

30 to 60 inches—brown sand

Soil Properties and Qualities

Drainage class: Somewhat excessively drained
Permeability: Upper part—moderate; lower part—rapid
Available water capacity: Low

Crganic matter content: Low or moderately low
Surface runoff: Medium

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Demontreville soils, which have a
sandy cap over sandy loam till; on knobs

* Very poorly drained organic soils in depressions

* The moderately well drained, moderately wet
Cromwell soils in the nearly level, lower landscape
positions

* The excessively drained Menahga soils, which are
sandy throughout; in the more sloping areas

Similar soils:

* Soils that have a thicker or thinner loamy mantle
* Soils in which the underlying material is gravelly

* Soils in areas that have slopes of 1 to 8 percent

* Soils that have a surface layer of fine sandy loam,

Soil Survey

loam, silt loam, or loamy sand
* A tew areas of soils in which the underlying material is
loamy below a depth of 40 inches

Use and Management
Cropland, pasture, and forage

Major management factors: Wind erosion, water erosion,
available water capacity

* The major crops are oats, corn for silage, and forage.

» Chisel plowing, using minimum tillage, and installing

grassed waterways and diversions reduce the hazard of

erosion.

* Planting field windbreaks and returning crop residue to

the soil conserve moisture.

» Adjusting stocking rates, especially on the steeper

slopes, rotating grazing, discouraging selective grazing,

controlling weeds, and applying fertilizer help to

maintain the quality and quantity of forage.

Woodland

Major management factors: Seedling mortality

* The principal tree species are red pine, quaking
aspen, northern red oak, and bigtooth aspen. Species
of limited extent are paper birch, jack pine, balsam fir,
eastern white pine, and sugar maple.

* Using special planting stock or containerized seedlings
can reduce the seedling mortality rate.

* If openings are made in the canopy, invading plants
can prevent the natural or artificial regeneration of
desirable species.

» Seedlings grow well if competing vegetation is
controlled with herbicides or by mechanical removal.
» Because the soil is highly erodible, the possible
siltation of nearby lakes and streams is a concern.
Using only those logging methods that do not disturb
the organic mat helps to prevent this pollution.

Interpretive Groups
Land capability classification: 4e
Woodland ordination symbol: 8S
Windbreak suitability group: 7

292—Alstad fine sandy loam

Composition

Alstad soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Foot slopes and
toe slopes on moraines
Slope range: 0 to 2 percent
Shape of areas: Moderately long and moderately wide
with curvilinear edges
Size of areas: 5 to 120 acres
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Typical Profile

0 to 5 inches—very dark gray fine sandy loam

5 to 15 inches—brown, mottled fine sandy loam

15 to 20 inches—dark brown and brown, mottled sandy
loam

20 to 31 inches—strong brown, mottled sandy loam

31 to 60 inches—brown, mottled sandy loam

Soil Properties and Qualities

Drainage class: Somewhat poorly drained

Permeability: Upper pant—moderate; lower part—
moderately slow

Available water capacity: High

Organic matter content: Moderately low or moderate

Surface runoff: Slow

Depth to the water table: 1 to 3 feet

Inclusions

Contrasting inclusions:

* The well drained Cushing soils on convex rises

¢ The well drained Demontreville soils, which have a
sandy mantle; in the higher landscape positions

Similar soils:

* Soils that have a water table at a depth of less than 1
foot

* Soils that have a surface layer of very fine sandy loam
or loam

Use and Management
Cropland, pasture, and forage

Major management factors: Seasonal high water table,
wind erosion

* The major crops are oats, corn for silage, and forage.

* Wetness limits the choice of plants, restricts the period

of grazing, limits the production of deep-rooted crops,

and increases the risk of winterkill.

« Maintaining crop residue on the surface, planting field

windbreaks, and growing a cover crop reduce the

hazard of erosion.

e Grazing when the soil is wet results in compaction of

the surface layer, poor tilth, and excessive runoff.

» Rotating grazing, mowing and clipping, controlling

weeds, and applying fertilizer help to maintain the

quality and quantity of forage.

Woodland

Major management factors: Equipment limitations,
windthrow
* The principal tree species are American basswood,
quaking aspen, northern red oak, and bigtooth aspen.
Species of limited extent are balsam fir and paper birch.
» Because of the seasonal high water table, trees on
this soil are shallow rooted. Some may be blown down
during periods of .high winds and excessive wetness.
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* Undesirable plants may invade in clear-cut areas and
thus may prevent the establishment of desired species.
» Seedlings grow well if competing vegetation is
controlled with herbicides or by mechanical removal.

* Using wheeled and tracked equipment on wet soil
produces ruts, compacts the soil, and damages the
roots of trees.

* The use of equipment is restricted in spring and
during other excessively wet periods. The upper part of
the subsoil is saturated during these periods.

Interpretive Groups

Land capability classification: 2w
Woodland ordination symbol: 7TW
Windbreak suitability group: 1

453B—Demontreville loamy sand, 2 to 8
percent slopes

Composition

Demontreville soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting

Landform and position on the landform: Complex side
slopes and summits on moraines

Shape of areas: Long and wide with curvilinear edges

Size of areas: 5 to 150 acres

Typical Profile

0 to 4 inches—brown loamy sand

4 to 10 inches—dark yellowish brown loamy sand

10 to 25 inches—yellowish brown loamy sand

25 to 33 inches—strong brown sandy loam and
yellowish brown loamy sand

33 to 47 inches—strong brown sandy loam

47 to 60 inches—dark brown sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—rapid; lower part—moderately
slow

Available water capacity: Low

Organic matter content: Low

Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The very poorly drained Cathro soils in small
depressions

¢ The well drained Cushing soils, which are loamy
throughout; in landscape positions similar to those of
the Demontreville soil
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* The excessively drained Mahtomedi soils, which are
sand and gravel throughout; in landscape positions
similar to those of the Demontreville soil

» The excessively drained Menahga soils on moraines,
which are sandy throughout; in landscape positions
similar to those of the Demontreville soil

Similar soils:

 Soils that have a thicker or thinner sandy cap

* A few areas of soils that have a higher content of
coarse fragments in the sandy cap

* Moderately well drained soils in areas that have
slopes of less than 2 percent

* Soils in areas that have slopes of 8 to 15 percent
» Soils that have a thin surface layer of sandy loam, fine
sandy loam, or loam

» Soils that have a surface layer of sand, loamy fine
sand, or fine sand

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion

» Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

* Maintaining crop residue on the surface, planting field

windbreaks, and growing a cover crop reduce the

hazard of wind erosion.

* Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: Seedling mortality

* The principal tree species are red pine, jack pine,
quaking aspen, and northern red oak. Species of limited
extent are eastern white pine, American basswood, and
white spruce.

* Special site preparation, such as scalping before
planting, reduces the seedling mortality rate.

* Using special planting stock or containerized seedlings
can also reduce the seedling mortality rate.

* Planting when the soil is moist can reduce seedling
losses.

» |If wheeled and tracked equipment is used, this soil is
well suited to year-round logging, except during spring
breakup.

Interpretive Groups

Land capability classification: 3s
Woodland ordination symbol: 8S
Windbreak suitability group: 5

Soil Survey

453C—Demontreville loamy sand, 8 to 15
percent slopes

Composition

Demontreville soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting

Landform and position on the landform: Side slopes and
shoulder slopes on moraines

Shape of areas: Long and wide with curvilinear edges

Size of areas: 5 to 100 acres

Typical Profile

0 to 2 inches—black loamy sand

2 to 6 inches—very dark grayish brown loamy sand

6 to 10 inches—dark brown loamy sand

10 to 14 inches—dark brown sand

14 to 20 inches—dark yellowish brown sand that has
thin bands of brown loamy sand

20 to 33 inches—yeliowish brown sand

33 to 40 inches—strong brown sandy loam and
yellowish brown sand

40 to 60 inches—strong brown sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—rapid; lower part—moderately
slow

Available water capacity: Low

Organic matter content: Low

Surface runoff: Medium

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The very poorly drained Cathro soils in small
depressions

» The well drained Cushing soils, which are loamy
throughout; in landscape positions similar to those of
the Demontreville soil

* The excessively drained Mahtomedi soils, which are
sand and gravel throughout; in landscape positions
similar to those of the Demontreville soil

* The excessively drained Menahga soils on moraines,
which are sandy throughout; in landscape positions
similar to those of the Demontreville soil

Similar soils:

» Soils that have a thicker or thinner sandy mantle

* Soils that have a surface layer of sand, fine sand, or
loamy fine sand

* Soils in areas that have slopes of 3 to 8 percent or 15
to 40 percent

* Soils that have a higher content of coarse fragments
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» Soils that have a thin surface layer of sandy loam, fine
sandy loam, or loam

Use and Management
Cropland, pasture, and forage

Major management factors: Wind erosion, water erosion,
available water capacity
* The major crops are oats, corn for silage, and forage.
* Maintaining crop residue on the surface, planting field
windbreaks, maintaining a plant cover, and growing a
cover crop reduce the hazards of wind erosion and
water erosion.
* Crops that tolerate drought are best suited. The
available moisture is not adequate for good growth of
other crops.
* Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, discouraging selective grazing,
controlling weeds, and applying fertilizer help to
maintain the quality and quantity of forage.

Woodland

Major management factors: Seedling mortality

* The principal tree species are red pine, jack pine,
quaking aspen, and northern red oak. Species of limited
extent are eastern white pine, American basswood, and
white spruce.

e Special site preparation, such as scalping before
planting, reduces the seedling mortality rate.

* Planting when the soil is moist can reduce seedling
losses.

* Using special planting stock or containerized seedlings
can reduce the seedling mortality rate.

* |f wheeled and tracked equipment is used, this soil is
well suited to year-round logging, except during spring
breakup.

* Because the upper part of the soil becomes loose
when dry, the use of wheeled and tracked equipment
may be restricted.

Interpretive Groups

Land capability classification: 4e
Woodland ordination symbol: 88
Windbreak suitability group: 5

453E—Demontreville loamy sand, 15 to 40
percent slopes

Composition
Demontreville soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent
Setting

Landform and position on the landform: Side slopes and
shoulder slopes on moraines
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Shape of areas: Long and narrow with curvilinear edges
Size of areas: 5 to 50 acres

Typical Profile

0 to 2 inches—very dark gray loamy sand
2 to 11 inches—dark brown loamy sand -
11 to 25 inches—brown loamy sand

25 to 36 inches—strong brown loamy sand
36 to 60 inches—strong brown sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—rapid; lower part—moderately
slow

Available water capacity: Low

Organic matter content: Low

Surface runoff: Medium

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The very poorly drained Cathro soils in small
depressions

* The well drained Cushing soils, which are loamy
throughout; in landscape paositions similar to those of
the Demontreville soil

* The excessively drained Mahtomedi soils, which are
sandy throughout; in landscape positions similar to
those of the Demontreville soil

* The excessively drained Menahga soils on moraines,
which are sandy throughout; in landscape positions
similar to those of the Demontreville soil

Similar soils:

* Soils in areas that have slopes of 8 to 15 percent

» Soils that have a surface layer of sand, loamy fine
sand, or fine sand

» Soils that have a thicker or thinner sandy mantle

* Soils that have a higher content of coarse fragments
in the sandy mantle

* Soils that have a thin surface layer of sandy loam or
fine sandy loam

Use and Management
Pasture and forage

Major management factors: Water erosion

* Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, discouraging selective grazing,
controlling weeds, and applying fertilizer help to
maintain the quality and quantity of forage.

Woodland

Major management factors: Equipment limitations,
erosion, seedling mortality

¢ The principal tree species are red pine, jack pine,

quaking aspen, and northern red oak. Species of limited
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extent are eastern white pine, American basswood, and
white spruce.

» Special site preparation, such as scalping before
planting, reduces the seedling mortality rate.

* Planting when the soil is moist can reduce seedling
losses.

» Using special planting stock or containerized seedlings
can reduce the seedling mortality rate.

* Because loose sand and steep slopes can interfere
with the traction of wheeled equipment, skid roads
should be built on the contour or on the gentler slopes.
* Landings can be established in small nearly level
areas, if any are available, or in the nearly level
adjacent areas.

* Because the soil is highly erodible, the possible
siltation of nearby lakes and streams is a concern.
Using only those logging methods that do not disturb
the organic mat helps to prevent this pollution.

Interpretive Groups

Land capability classification: 7e
Woodland ordination symbol: 8R
Windbreak suitability group: 5

454B—Mahtomedi loamy sand, 1 to 8
percent slopes

Composition

Mahtomedi soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform and position on the landform: Side slopes,
shoulder slopes, and summits on outwash plains
and moraines

Shape of areas: Long and moderately wide with
curvilinear edges

Size of areas: 5 10 40 acres

Typical Profile

3 inches to 0—very dark grayish brown, moderately
decomposed forest litter

0 to 2 inches—very dark grayish brown loamy sand

2 to 6 inches—dark yellowish brown loamy sand

6 to 12 inches—dark yellowish brown loamy coarse
sand

12 to 20 inches—dark yellowish brown coarse sand

20 to 22 inches—yellowish brown sand

22 to 60 inches—light yellowish brown coarse sand

Soil Properties and Qualities

Drainage class: Excessively drained
Permeability: Rapid

Soil Survey

Available water capacity: Low

Organic matter content: Low

Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Sanburn soils, which have a loamy
mantle over sand or sand and gravel; on upland
summits

* The well drained Demontreville soils, which have
loamy till in the underlying material

Similar soils:

¢ Soils in which the content of coarse fragments is less
than 10 percent or more than 35 percent

¢ Soils in areas that have slopes of 8 to 15 percent

* Soils that have a surface layer of sandy loam, loamy
coarse sand, sand, or coarse sand

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion

* The major crops are oats, corn for silage, and forage.

e Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

* Maintaining crop residue on the surface, planting field

windbreaks, using minimum tillage, and maintaining a

plant cover reduce the hazard of erosion.

* Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality

* The principal tree species are red pine, northern red

oak, and jack pine. Species of limited extent are

bigtooth aspen and eastern white pine.

¢ Using special planting stock or containerized seedlings

can reduce the seedling mortality rate.

* Special site preparation, such as scalping before

planting, also reduces the seedling mortality rate.

* Because the upper part of the soil becomes loose

when dry, the use of wheeled and tracked equipment

may be restricted.

Interpretive Groups

Land capability classification: 4s
Woodland ordination symbol: 8S
Windbreak suitability group: 7
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454C—Mahtomedi loamy sand, 8 to 15
percent slopes

Composition

Mahtomedi soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Selting
Landform and position on the landform: Side slopes and
shoulder slopes on outwash plains and moraines
Shape of areas: Long and moderately wide with
curvilinear edges
Size of areas: 5 to 50 acres

Typical Profile

0 to 2 inches—black loamy sand

2 to 6 inches—dark brown gravelly loamy sand
6 to 11 inches—dark brown sand

11 to 18 inches—brown gravelly sand

18 to 22 inches—yellowish brown gravelly sand
22 to 36 inches—brown gravelly sand

36 to 48 inches—dark brown gravelly sand

48 to 60 inches—pale brown sand

Soil Properties and Qualities

Drainage class: Excessively drained
Permeability: Rapid

Available water capacity: Low

Organic matter content: Low

Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Sanburn soils, which formed in a
loamy mantle over sand or sand and gravel; on upland
summits

¢ The well drained Demontreville soils, which have
loamy till in the lower part

Similar soils:

» Soils that have a surface layer of loamy coarse sand,
sand, or coarse sand

e Soils that have subhorizons containing less than 10
percent or more than 35 percent coarse fragments

* Soils in areas that have slopes of 1 to 8 percent or 15
to 40 percent

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion, water erosion

* The major crops are oats, corn for silage, and forage.

* Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.
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» Maintaining crop residue on the surface, planting field
windbreaks, using minimum tillage, and maintaining a
plant cover reduce the hazard of erosion.

» Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, discouraging selective grazing,
controlling weeds, and applying fertilizer help to
maintain the quality and quantity of forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality

* The principal tree species are red pine, northern red

oak, and jack pine. Species of limited extent are

bigtooth aspen and eastern white pine.

* Using special planting stock or containerized seedlings

can reduce the seedling mortality rate.

* Special site preparation, such as scalping before

planting, also reduces the seedling mortality rate.

* Because the upper part of the soil becomes loose

when dry, the use of wheeled and tracked equipment

may be restricted.

Interpretive Groups

Land capability classification: 6s
Woodland ordination symbol: 8S
Windbreak suitability group: 7

454E—Mahtomedi loamy sand, 15 to 40
percent slopes

Composition

Mahtomedi soil and similar soils: 90 to 95 percent
Contrasting inclusions: 5 to 10 percent

Setting

Landform and position on the landform: Ridges and
convex side slopes on outwash plains and moraines

Shape of areas: Elongated

Size of areas: 15 to 100 acres

Typical Profile

0 to 1 inch—very dark gray loamy sand

1 to 9 inches—dark grayish brown loamy sand

9 to 14 inches—yellowish brown sand

14 to 39 inches—yellowish brown gravelly sand

39 to 60 inches—Ilight yellowish brown gravelly sand

Soil Properties and Qualities

Drainage class: Excessively drained
Permeability: Rapid

Available water capacity: Low

Organic matter content: Low

Surface runoff: Medium

Depth to the water table: Greater than 6 feet
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Inclusions

Contrasting inclusions:

* The well drained Sanburn soils, which formed in a
loamy mantle over sand or sand and gravel; on upland
summits

* The well drained Demontreville soils, which have
loamy till in the lower part; in landscape positions
similar to those of the Mahtomedi soil

Similar soils:

* Soils in which the content of gravel is less than 10
percent or more than 35 percent

» Soils in areas that have slopes of less than 15 percent
» Soils that have cobbles on the surface

Use and Management
Pasture and forage

Major management factors: Available water capacity,
water erosion

* Adjusting stocking rates, especially on the steeper

slopes, discouraging selective grazing, and applying

fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: Equipment limitations,
erosion, seedling mortality

* The principal tree species are red pine, northern red

oak, and jack pine. Species of limited extent are

bigtooth aspen and eastern white pine.

* Using special planting stock or containerized seedlings

can reduce the seedling mortality rate.

» Special site preparation, such as scalping before

planting, also reduces the seedling mortality rate.

e Because loose sand and steep slopes can interfere

with the traction of wheeled equipment, skid roads

should be built on the contour or on the gentler slopes.

* Landings can be established in small nearly level

areas, if any are available, or in the nearly level

adjacent areas.

* Because the soil is highly erodible, the possible

siltation of nearby lakes and streams is a concern.

Using only those logging methods that do not disturb

the organic mat helps to prevent this pollution.

Interpretive Groups

Land capability classification: 7s
Woodland ordination symbol: 8R
Windbreak suitability group: 7

458A—Menahga loamy sand, 0 to 3 percent
slopes

Composition
Menahga soil and similar soils: 90 to 95 percent

Soil Survey

Contrasting inclusions: 5 to 10 percent

Setting

Landform and position on the landform: Broad, nearly
level flats on outwash plains

Shape of areas: Long and wide with smooth edges

Size of areas: 5 to 70 acres

Typical Profile

0 to 3 inches—very dark grayish brown loamy sand
3 to 25 inches—dark yellowish brown coarse sand
25 to 60 inches—yellowish brown coarse sand

Soil Properties and Qualities

Drainage class: Excessively drained
Permeability: Rapid

Available water capacity: Low

Organic matter content: Low or moderately low
Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The moderately well drained Friendship soils on the
lower lying slopes

* The well drained Demontreville soils, which have
loamy till below a depth of 20 to 40 inches; on slight
swells

* The somewhat poorly drained Meehan soils in the
lower landscape positions

* The very poorly drained Roscommon soils in
drainageways

Similar soils:

* Soils that have a surface layer of sand, coarse sand,
loamy coarse sand, or sandy loam

» Soils that have a thicker and darker surface layer

* Soils in areas that have slopes of 3 to 8 percent

= Soils in which the content of coarse fragments is more
than 10 percent

* Soils that have thin bands of loamy material in the
subsoil

* Soils that have loamy underlying layers

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion

* The major crops are oats, corn for silage, and forage.

» Crops that can tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

* Because of the limited available water capacity, most

crops require irrigation.

» Maintaining crop residue on the surface, planting field
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windbreaks, and using minimum tillage reduce the
hazard of wind erosion.

* Rotation grazing, weed control, and yearly applications
of fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality

» The principal tree species are red pine, northern red

oak, bigtooth aspen, and jack pine. Species of limited

extent are balsam fir, paper birch, quaking aspen, and

eastern white pine.

* This soil is well suited to year-round logging.

e Cutting the timber or removing the understory

increases the hazard of wind erosion.

* Avoiding excessive disturbance of the soil, stabilizing

cuts with a grass straw mulch, and interplanting with a

cover crop reduce the hazard of wind erosion.

¢ Using special planting stock or containerized seedlings

can reduce the seedling mortality rate.

» Special site preparation, such as scalping before

planting, also reduces the seedling mortality rate.

* Because the upper part of the soil becomes loose

when dry, the use of wheeled and tracked equipment

may be restricted.

Interpretive Groups

Land capability classification: 4s
Woodland ordination symbol: 6S
Windbreak suitability group: 7

458B—Menahga loamy sand, 3 to 8 percent
slopes

Composition

Menahga soil and similar soils: 90 to 95 percent
Contrasting inclusions: 5 to 10 percent

Setting
Landform and position on the landform: Knolls and side
slopes on outwash plains
Shape of areas: Long and wide with smooth edges
Size of areas: 10 to 500 acres

Typical Profile

0 to 3 inches—very dark grayish brown loamy sand
3 to 12 inches—dark yellowish brown sand

12 to 20 inches—yellowish brown sand

20 to 60 inches—light yellowish brown sand

Soil Properties and Qualities

Drainage class: Excessively drained
Permeability: Rapid
Available water capacity: Low
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Organic matter content: Low or moderately low
Surface runoff: Slow
Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions: _

* The somewhat poorly drained Meehan soils in the
lower positions on the landscape

* The very poorly drained Roscommon soils in
drainageways and depressions

Similar soils:

* Soils that have a thicker and darker surface layer

* Soils that have 10 to 35 percent gravel

¢ Soils that have thin bands of loamy material in the
subsoil

* Soils that have a surface layer of loamy coarse sand,
sand, coarse sand, or sandy loam

* Soils in areas that have slopes of 0 to 3 percent or 8
to 15 percent

¢ Soils that are underlain by loamy material

Use and Managément
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion, water erosion

* The major crops are oats, corn for silage, and forage.

* Crops that can tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

» Because of the limited available water capacity, most

crops require irrigation.

* Maintaining crop residue on the surface, planting field

windbreaks, and using minimum tillage reduce the

hazards of wind erosion and water erosion.

* Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality

* The principal tree species are red pine, northern red

oak, bigtooth aspen, and jack pine. Species of limited

extent are balsam fir, paper birch, quaking aspen, and

eastern white pine.

¢ This soil is well suited to year-round logging.

¢ Cutting the timber or removing the understory

increases the hazard of wind erosion.

* Avoiding excessive disturbance of the soil, stabilizing

cuts with a grass straw muich, and interplanting with a

cover crop reduce the hazard of wind erosion.

¢ Using special planting stock or containerized seedlings

can reduce the seedling mortality rate.

* Special site preparation, such as scalping before
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planting, also reduces the seedling mortality rate.

e Because the upper part of the soil becomes loose
when dry, the use of wheeled and tracked equipment
may be restricted.

Interpretive Groups

Land capability classification: 4s
Woodland ordination symbol: 6S
Windbreak suitability group: 7

458C—Menahga loamy sand, 8 to 15 percent
slopes

Composition

Menahga soil and similar soils: 90 to 95 percent
Contrasting inclusions: 5 to 10 percent

Setting

Landform and position on the landform: Knolls and side
slopes on outwash plains

Shape of areas: Long and narrow with curvilinear edges

Size of areas: 5 to 40 acres

Typical Profile

1 inch to 0—black, moderately decomposed forest
litter

0 to 3 inches—dark yellowish brown loamy sand

3 to 27 inches—dark yellowish brown lcamy sand

27 to 36 inches—yellowish brown sand

36 to 44 inches—brown sand

44 to 60 inches—pale brown coarse sand

Soil Properties and Qualities

Drainage class: Excessively drained
Permeability: Rapid

Available water capacity: Low

Organic matter content: Low or moderately low
Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:
* The somewhat poorly drained Meehan soils in nearly
level or depressional areas

Similar soils:

* Soils that have a thicker and darker surface layer

* Soils that have 10 to 35 percent gravel

* Soils that have thin bands of loamy material in the
subsoil

» Soils that have a surface layer of loamy coarse sand,
sand, coarse sand, or sandy loam

» Soils in areas that have slopes of 3 to 8 percent or 15
to 30 percent

* Soils that are underlain by loamy material

Soil Survey

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind eraosion, water erosion
* The major crops are oats, corn for silage, and forage.
* Crops that tolerate drought are best suited. The
available moisture is not adequate for good growth of
other crops.
* Maintaining crop residue on the surface, planting field
windbreaks, using minimum tillage, and maintaining a
plant cover reduce the hazards of wind erosion and
water erosion.
» Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, discouraging selective grazing,
controlling weeds, and applying fertilizer help to
maintain the quality and quantity of forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality

* The principal tree species are red pine, northern red

oak, bigtooth aspen,-and jack pine. Species of limited

extent are balsam fir, paper birch, quaking aspen, and

eastern white pine.

» This soil is well suited to year-round logging.

« Cutting the timber or removing the understory

increases the hazard of wind erosion.

* Avoiding excessive disturbance of the soil, stabilizing

cuts with a grass straw mulch, and interplanting with a

cover crop reduce the hazard of wind erosion.

¢ Using special planting stock or containerized seedlings

can reduce the seedling mortality rate.

* Special site preparation, such as scalping before

planting, also reduces the seedling mortality rate.

* Because the upper part of the soil becomes loose

when dry, the use of wheeled and tracked equipment

may be restricted.

Interpretive Groups

Land capability classification: 4s
Woodland ordination symbol: 6S
Windbreak suitability group: 7

458E—Menahga loamy sand, 15 to 40
percent slopes

Composition
Menahga soil and similar soils: 90 to 95 percent
Contrasting inclusions: 5 to 10 percent
Setting

Landform and position on the landform: Ridges, side
slopes, and shoulder slopes on outwash plains
Shape of areas: Elongated
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Size of areas: 15 to 60 acres

Typical Profile

0 to 1 inch—dark brown loamy sand

1 to 5 inches—dark yellowish brown loamy sand
5 to 22 inches—yellowish brown sand

22 to 38 inches—pale brown sand

38 to 60 inches—brown sand

Soil Properties and Qualities

Drainage class: Excessively drained
Permeability: Rapid

Available water capacity: Low

Organic matter content: Low or moderately low
Surface runoff: Medium

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Meehan soils on toe
slopes

* The very poorly drained Roscommon soils in
depressions and drainageways

Similar soils:

* Soils that have a surface layer of loamy coarse sand,
sand, or coarse sand

» Soils in areas that have slopes of 8 to 15 percent

¢ Soils that have 10 to 35 percent gravel

Use and Management
Pasture and forage

Major management factors: Water erosion

» Adjusting stocking rates, especially on the steeper
slopes, discouraging selective grazing, and applying
fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: Equipment limitations,
erosion, seedling mortality

* The principal tree species are red pine, northern red

oak, bigtooth aspen, and jack pine. Species of limited

extent are balsam fir, paper birch, quaking aspen, and

eastern white pine.

* This soil is well suited to year-round logging.

¢ Cutting the timber or removing the understory

increases the hazard of wind erosion.

» Avoiding excessive disturbance of the soil, stabilizing

cuts with a grass straw mulch, and interplanting with a

cover crop reduce the hazard of wind erosion.

» Using special planting stock or containerized seedlings

can reduce the seedling mortality rate.

» Special site preparation, such as scalping before

planting, also reduces the seedling mortality rate.

* Because loose sand and steep slopes can interfere
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with the traction of wheeled equipment, skid roads
should be built on the contour or on the gentler slopes.
* Because of the slope, the number of suitable landing
sites is minimal.

* Because the soil is highly erodible, the possible
siltation of nearby lakes and streams is a concern.
Using only those logging methods that do not disturb
the organic mat helps to prevent this pollution.

Interpretive Groups

Land capability classification: 7s
Woodland ordination symbol: 6R
Windbreak suitability group: 7

540—Seelyeville muck

Composition

Seelyeville soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Depressions and
broad flats on outwash plains, valley trains, and
moraines
Slope range: 0 to 2 percent
Shape of areas: Long and wide with curvilinear edges
Size of areas: 15 to 300 acres

Typical Profile

0 to 20 inches—black muck
20 to 42 inches—dark reddish brown muck
42 to 60 inches—dark brown muck

Soil Properties and Qualities

Drainage class: Very poorly drained

Permeability: Moderately rapid to moderately slow

Available water capacity: Very high

Organic matter content: Very high

Surface runoff: Very slow or ponded

Seasonal high water table: 2 feet above to 2 feet below
the surface

Inclusions

Contrasting inclusions:

* The very poorly drained, organic Greenwood soils,
which are more acid than the Seelyeville soil; in raised
areas of large bogs

 Very poorly drained mineral soils that have less than
16 inches of organic material; on the edges of
depressions and drainageways

Similar soils:

* Soils that have a surface layer of mucky peat or peat
* Soils that have thin underlying layers of mineral soil
material

* Soils that have layers derived from woody fibers
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* Soils that are subject to ponding for short periods

Use and Management
Pasture and forage

Major management factors: Wetness

* Installing a drainage system and seeding plants that
can tolerate wetness improve pastures.

» Controlling brush and deferring grazing when the soil
is wet and until the forage is at an optimum height help
to keep the pasture in good condition.

Interpretive Groups

Land capability classification: 6w
Woodland ordination symbol: Not assigned
Windbreak suitability group: 10

541—Rifle mucky peat

Composition

Rifle soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting
Landform and position on the landform: Depressions and
broad fiats on moraines, outwash plains, and till-
floored glacial lake plains
Slope range: 0 to 2 percent

Shape of areas: Long and wide with curvilinear edges
Size of areas: 15 to 800 acres

Typical Profile

0 to 11 inches—dark reddish brown mucky peat

11 to 26 inches—very dark grayish brown mucky peat
26 to 50 inches—dark reddish brown mucky peat

50 to 60 inches—dark brown mucky peat

Soil Properties and Qualities

Drainage class: Very poorly drained

Permeability: Moderately rapid

Available water capacity: Very high

Organic matter content: Very high

Surface runoff: Very slow or ponded

Seasonal high water table: 1 foot above to 1 foot below
the surface

Inclusions

Contrasting inclusions:

* The very poorly drained, organic Greenwood soils,
which are more acid than the Rifle soil; in raised areas
of large bogs

* Very poorly drained mineral soils that have less than
16 inches of organic material; on the edges of
depressions

Similar soils:
* Soils that have a surface layer of muck or peat

Soil Survey

¢ Soils that are subject to ponding for short periods
* Soils that formed in predominantly woody fibers

Use and Management
Pasture and forage

Major management factors: Wetness

* |nstalling a drainage system and seeding plants that
can tolerate wetness improve pastures.

* Controlling brush and deferring grazing until the forage
is at an optimum height help to keep the pasture in
good condition.

Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow

¢ The principal tree species are black ash, balsam fir,

and tamarack. Species of limited extent are black

spruce and northern whitecedar.

* The use of equipment is restricted during wet periods

because the surface is soft and cannot support heavy

loads.

* Planting water-tolerant species reduces the seedling

mortality rate.

¢ Harvest methods that do not leave the remaining trees

isolated or widely spaced reduce the windthrow hazard.

» Seedlings grow well if competing vegetation is

controlled by herbicides or by mechanical removal.

Interpretive Groups

Land capability classification: 6w
Woodland ordination symbol: 3W
Windbreak suitability group: 10

543—Markey muck

Composition

Markey soil and similar soils: 85 to 90 percent
Contrasting inciusions: 10 to 15 percent

Setting

Landform and position on the landform: Depressions and
drainageways on till-floored glacial lake plains,
outwash plains, and moraines

Slope range: 0 to 2 percent

Shape of areas: Long and wide with curvilinear edges

Size of areas: 15 to 200 acres

Typical Profile
0 to 30 inches—black muck
30 to 60 inches—gray sand
Soil Properties and Qualities

Drainage class: Very poorly drained
Permeability: Upper part—moderately rapid; lower
part—rapid
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Available water capacity: Very high

Organic matter content: Very high

Surface runoff: Very slow or ponded

Seasonal high water table: 1 foot above to 1 foot below
the surface

Inclusions

Contrasting inclusions:

* The very poorly drained Roscommon soils, which are
sandy throughout; on the edges of depressions and
drainageways

* The somewhat poorly drained Meehan soils, which are
sandy throughout; in the higher landscape positions
Similar soils:

* Some areas have more than 51 inches of organic
material

» Soils that have a surface layer of mucky peat

* Soils that have finer textures in the underlying material

Use and Management
Pasture and forage

Major management factors: Wetness

¢ Installing a drainage system and seeding plants that
can tolerate wetness improve pastures.

* Controlling brush and deferring grazing when the soil
is wet and until the forage is at an optimum height help
to keep the pasture in good condition.

Interpretive Groups

Land capability classification: 6w
Woodland ordination symbol: Not assigned
Windbreak suitability group: 10

544—Cathro muck

Composition

Cathro soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting

Landform and position on the landform: Depressions and
drainageways on moraines and till-floored glacial
lake plains

Slope range: 0 to 2 percent

Shape of areas: lL.ong and wide with curvilinear edges or
circular

Size of areas: 15 to 300 acres

Typical Profile
0 to 15 inches—very dark brown muck
15 1o 40 inches—black muck
40 to 60 inches—light brownish gray loam
Soil Properties and Qualities
Drainage class: Very poorly drained
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Permeability: Upper part—moderately slow to
moderately rapid; lower part—moderate or
moderately slow

Available water capacity: Very high

Organic matter content: Very high

Surface runoff: Very slow or ponded

Seasonal high water table: 1 foot above to 1 foot below
the surface

Inclusions

Contrasting inclusions:

* The very poorly drained Runeberg soils, which are
loamy throughout; on the edges of depressions and
drainageways

* The poorly drained Staples soils, which formed in a
sandy mantle and in the underlying dense, loamy till; on
adjacent toe slopes

* The poorly drained Nokay soils, which are loamy
throughout; on toe slopes adjacent to depressions and
drainageways

Similar soils:

 Soils that have a surface layer of mucky peat

* Soils that have more than 51 inches or less than 16
inches of organic material above the loamy underlying
material

¢ Soils that are sandy in the underlying material

Use and Management
Pasture and forage

Major management factors: Wetness

¢ installing a drainage system and seeding plants that
can tolerate wetness improve pastures.

 Controlling brush and deferring grazing when the soil
is wet and until the forage is at an optimum height help
to keep the pasture in good condition.

Interpretive Groups

Land capability classification: 6w
Woodland ordination symbol: Not assigned
Windbreak suitability group: 10

549—Greenwood peat

Composition

Greenwood soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting
Landform and position on the landform: Depressions,
broad flats on moraines, outwash plains, and till-
floored glacial lake plains
Slope range: 0 to 1 percent
Shape of arsas: Long and wide with smooth edges or
circular
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Size of areas: 20 to 2,500 acres

Typical Profile

0 to 8 inches—light gray peat
8 to 38 inches—dark brown mucky peat
38 to 60 inches—dark reddish brown mucky peat

Soil Properties and Qualities

Drainage class: Very poorly drained

Permeability: Moderate or moderately rapid

Available water capacity: Very high

Organic matter content: Very high

Surface runoff: Very slow

Seasonal high water table: At the surface to 1 foot
below the surface

Inclusions

Contrasting inclusions:

* The very poorly drained Cathro soils, which are loamy
in the underlying material; on the edges of depressions
and adjacent mineral uplands

* The very poorly drained Nokasippi soils, which have a
sandy mantle and have dense, loamy till in the
underlying material; on the edges of depressions

* The very poorly drained Roscommon soils, which are
sandy throughout; on the edges of depressions

Similar soils:

» Soils that have a surface layer of muck

* Soils that are less acid than the Greenwood soil and
formed in predominantly woody fibers

» Soils that are more decomposed throughout

Use and Management
Cropland and pasture

* This soil is unsuited to most agricultural uses because
of severe wetness.

Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow

* The principal tree species are black spruce and

tamarack.

* Ordinary crawler tractors or rubber-tired skidders

generally cannot be used in areas of this soil. Special

harvesting equipment is needed. Equipment can be

used during periods in winter when access roads are

frozen.

* The availability of landing sites is severely limited

because of wetness.

* Because of wetness, seedling mortality and plant

competition are severe.

* Because of the seasonal high water table, trees on

this soil are shallow rooted. Many trees may be blown

down during periods of high winds and excessive

wetness.

Soil Survey

* Windthrow can be minimized by using special
harvest methods, such as selective cutting or strip
cutting.

Interpretive Groups

Land capability classification: 7w
Woodland ordination symbol: 4W
Windbreak suitability group: 10

564—Friendship loamy sand

Composition

Friendship soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Foot slopes and
broad flats on outwash plains and moraines
Slope range: 0 to 3 percent
Shape of areas: Long and wide with smooth edges
Size of areas: 5 to 125 acres

Typical Profile

0 to 4 inches—very dark grayish brown loamy
sand

4 to 28 inches—yellowish brown sand

28 to 37 inches—yellowish brown, mottled sand

37 to 43 inches—strong brown, mottled sand

43 to 60 inches—pale brown, mottled sand

Soil Properties and Qualities

Drainage class: Moderately well drained
Permeability: Rapid

Available water capacity: Low

Organic matter content: Low or moderately low
Surface runoff: Slow

Depth to the water table: 2.5 to 6.0 feet

Inclusions

Contrasting inclusions:

e The moderately well drained Huntersville soils, which
have dense, loamy till in the underlying material

* The excessively drained Menahga soils in the higher
landscape positions

* The very poorly drained Roscommon soils in
depressions and drainageways

Similar soils:

* Soils in which the water table is closer to the

surface

* Soils that have a surface layer of sand, loamy coarse
sand, or sandy loam

» Soils that have loamy material below a depth of 40
inches

* Soils that have 10 to 35 percent gravel in the subsaoil
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Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion

* The major crops are oats, corn for silage, and forage.

* Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

* Maintaining crop residue on the surface, planting field

windbreaks, using minimum tillage, and maintaining a

plant cover reduce the hazard of erosion.

* Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality

* The principal tree species are jack pine, red pine, and

quaking aspen.

» This soil is well suited to year-round logging.

e Cutting the timber or removing the understory

increases the hazard of wind erosion.

¢ Avoiding excessive disturbance of the soil, stabilizing

cuts with a grass straw mulch, and interplanting with a

cover crop reduce the hazard of wind erosion.

» Using special planting stock or containerized seedlings

can reduce the seedling mortality rate.

* Special site preparation, such as scalping before

planting, also reduces the seedling mortality rate.

* Because the upper part of the soil becomes loose

when dry, the use of wheeled and tracked equipment

may be restricted.

Interpretive Groups

Land capability classification: 4s
Woodland ordination symbol: 78
Windbreak suitability group: 7

620B—Cutaway loamy sand, 1 to 10 percent
slopes

Composition

Cutaway soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting

Landform and position on the landform: Side slopes and
summits on moraines

Shape of areas: Moderately long and wide with
curvilinear edges

Size of areas: 10 to 100 acres
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Typical Profile

0 to 1 inch—very dark gray loamy sand

1 to 2 inches—dark gray loamy sand

2 to 9 inches—brown sand

9 to 22 inches—light yellowish brown sand

22 to 27 inches—pale brown sand

27 to 31 inches—yellowish brown loamy sand and loam

31 to 37 inches—brown loam

37 to 42 inches—brown, calcareous loam

42 to 48 inches—light olive brown, calcareous sandy
loam

48 to 60 inches—light yellowish brown, calcareous
sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—rapid; lower part—moderately
slow or slow

Available water capacity: Moderate

Organic matter content: Low or moderately low

Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Warba soils, which are loamy
throughout; in [andscape positions similar to those of
the Cutaway soil

* The excessively drained Menahga soils on moraines,
which are sandy throughout; in landscape positions
similar to those of the Cutaway soil

* The somewhat poorly drained Sandwick soils on toe
slopes and in drainageways

Similar soils:

* Soils that have a surface layer of sand, loamy fine
sand, or fine sand

* Soils that have a thinner or thicker sandy mantle

» Soils that are moderately well drained

¢ Soils in areas that have slopes of 10 to 25 percent
* Soils that have sandy sediments below a depth of 5
feet

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion

* The major crops are oats, corn for silage, and forage.

 Careful irrigation helps to prevent the development of

a perched water table.

* Maintaining crop residue on the surface, planting field

windbreaks, and growing a cover crop reduce the

hazards of wind erosion and water erosion.

* Rotation grazing, weed control, and yearly applications

of fertilizer maintain the quality and quantity of forage.
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Woodland

Major management factors: Equipment limitations,
seedling mortality

* The principal tree species are red pine, northern red

oak, quaking aspen, balsam fir, and jack pine. Species

of limited extent are paper birch, northern whitecedar,

white spruce, and eastem white pine.

» Because the upper part of the soil becomes loose

when dry, the use of wheeled and tracked equipment

may be restricted.

* Special site preparation, such as scalping before

planting, reduces the seedling mortality rate.

* Using special planting stock or containerized seedlings

can also reduce the seedling mortality rate.

* Unless the site is adequately prepared, competition

from undesirable plants can prevent or delay natural or

artificial reestablishment of trees.

Interpretive Groups

Land capability classification: 3s
Woodland ordination symbol: 6S
Windbreak suitability group: 5

620D—Cutaway loamy sand, 10 to 25
percent slopes

Composition

Cutaway soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Side slopes and
shoulder slopes on moraines
Shape of areas: Long and moderately wide with
curvilinear edges
Size of areas: 10 to 50 acres

Typical Profile

0 to 3 inches—very dark gray loamy sand

3 to 7 inches—dark grayish brown loamy sand

7 to 31 inches—yellowish brown loamy sand

31 to 36 inches—brown loam and grayish brown loamy
sand

36 to 43 inches—brown loam

43 to 60 inches—yellowish brown, calcareous sandy
loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—rapid; lower part—moderately
slow or slow

Available water capacity: Moderate

Organic matter content: Low or moderately low

Surface runoff: Medium

Soil Survey

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Warba soils, which are loamy
throughout; in landscape positions similar to those of
the Cutaway soil

* The excessively drained Menahga soils on moraines,
which are sandy throughout; in landscape positions
similar to those of the Cutaway soil

* The somewhat poorly drained Sandwick soils on toe
slopes and in drainageways

Similar soils:

¢ Soils that have a surface layer of sand, loamy fine
sand, or fine sand

» Soils that have a thinner or thicker sandy mantle

» Soils that have sandy sediments below a depth of 5
feet

* Soils in areas that have slopes of less than 10 percent

Use and Management
Cropland, pasture, and forage

Major management factors: Wind erosion, water erosion
¢ The major crops are oats and forage.

* Maintaining crop residue on the surface, planting field
windbreaks, maintaining a plant cover, and growing a
cover crop reduce the hazards of wind erosion and
water erosion.

¢ Runoff and erosion can be controlled by regulating the
application of irrigation water.

* Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, discouraging selective grazing,
controlling weeds, and applying fertilizer help to
maintain the quality and quantity of forage.

Woodland

Major management factors: Equipment limitations,
erosion, seedling mortality

¢ The principal tree species are red pine, northern red

oak, quaking aspen, balsam fir, and jack pine. Species

of limited extent are paper birch, northern whitecedar,

white spruce, and eastern white pine.

» Special site preparation, such as scalping before

planting, reduces the seedling mortality rate.

» Using special planting stock or containerized seedlings

can also reduce the seedling mortality rate.

* Unless the site is adequately prepared, competition

from undesirable plants can prevent or delay natural or

artificial reestablishment of trees.

* Because loose sand and steep slopes can interfere

with the traction of wheeled equipment, skid roads

should be built on the contour or on the gentler slopes.

» Landings can be established in small nearly level

areas, if any are available, or in the nearly level

adjacent areas.
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* Because the soil is highly erodible, the possible
siltation of nearby lakes and streams is a concern.
Using only those logging methods that do not disturb
the organic mat helps to prevent this pollution.

Interpretive Groups

Land capability classification: 4e
Woodland ordination symbol: 6R
Windbreak suitability group: 5

625—Sandwick loamy sand

Composition

Sandwick soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Foot slopes, toe
slopes, and drainageways on moraines
Slope range: 0 to 2 percent
Shape of areas: Moderately long and moderately wide
with curvilinear edges
Size of areas: 10 to 40 acres

Typical Profile

0 to 5 inches—black loamy sand

5 to 16 inches—dark grayish brown, mottled loamy
sand

16 to 28 inches—yellowish brown, mottled loamy sand

28 to 35 inches—yellowish brown and grayish brown,
mottled fine sandy loam

35 to 43 inches—grayish brown, mottled clay loam

43 to 50 inches—grayish brown, mottled, calcareous
clay loam

50 to 60 inches—dark grayish brown, mottled,
calcareous loam

Soil Properties and Qualities

Drainage class: Poorly drained

Permeability: Upper part—rapid; lower part—moderately
slow

Available water capacity: Low

Organic matter content: Moderately low or low

Surface runoff: Slow

Depth to the water table: 1 to 2 feet

Inclusions

Contrasting inclusions:

* The well drained Cutaway soils in the higher
landscape positions

* The well drained Warba soils, which are loamy
throughout; in the higher landscape positions

* The somewhat poorly drained Stuntz soils, which are
loamy throughout; in landscape positions similar to
those of the Sandwick soil
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Similar soils:

* Soils that have a surface layer of loamy fine sand, fine
sand, or sand

* Soils that have a thicker or thinner sandy mantle

Use and Management
Cropland, pasture, and forage

Major management factors: Seasonal high water table,
available water capacity, wind erosion

* The major crop is oats.

¢ Wetness limits the choice of plants and the period of

grazing.

* Maintaining crop residue on the surface, planting field

windbreaks, maintaining a plant cover, and growing a

cover crop reduce the hazard of wind erosion and

conserve moisture.

* Rotation grazing, mowing and clipping, weed control,

and yearly applications of fertilizer help to maintain the

quality and quantity of forage.

Woodland

Major management factors: Equipment limitations,
windthrow

* The principal tree species are quaking aspen, paper

birch, and balsam fir. Species of limited extent are

eastern white pine and black ash.

* The use of equipment is restricted in spring and

during other excessively wet periods. The upper part of

the subsoil is saturated during these periods.

¢ If openings are made in the canopy, invading plants

can prevent the natural or artificial regeneration of

desirable species.

» Seedlings grow well if competing vegetation is

controlled with herbicides or by mechanical removal.

* Because of the seasonal high water table, trees on

this soil are shallow rooted. Some may be blown down

during periods of high winds and excessive wetness.

Interpretive Groups

Land capability classification: 3w
Woodland ordination symbol: TW
Windbreak suitability group: 2

665B—Menahga loamy sand, moraine, 3 to 8
percent slopes
Composition
Menahga soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent
Setting

Landform and position on the landform: Side slopes and
summits on moraines
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Shape of areas: Moderately long and moderately wide
with curvilinear edges
Size of areas: 10 to 100 acres

Typical Profile

0 to 1 inch—very dark gray loamy sand

1 to 3 inches—grayish brown loamy sand

3 to 22 inches—yellowish brown loamy sand
22 to 30 inches—yellowish brown coarse sand
30 to 60 inches—brown coarse sand

Soil Properties and Qualities

Drainage class: Excessively drained
Permeability: Rapid

Available water capacity: Low

Organic matter content: Low or moderately low
Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Demontreville and Cutaway soils,
which have a sandy mantle 20 to 40 inches thick over
loamy till; in landscape positions similar to those of the
Menahga soil

* The well drained Cushing and Warba soils, which are
loamy throughout; in landscape positions similar to
those of the Menagha soil

Similar soils:

« Soils that contain 10 to 35 percent gravel

* Soils that have a surface layer of sand

« Soils that have more fine sand in the subsurface layer
* Soils in areas that have slopes of less than 3 percent
or more than 8 percent

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion, water erosion

* The major crop is oats.

» Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

* Maintaining crop residue on the surface, planting field

windbreaks, using minimum tillage, and maintaining a

plant cover reduce the hazard of erosion and conserve

moisture.

* Rotation grazing, weed control, and yearly applications

of tertilizer help to maintain the quality and quantity of

forage.

Woodland
Major management factors: Seedling mortality

* The principal tree species are red pine, quaking
aspen, and jack pine. Species of limited extent are

Soil Survey

eastern white pine and balsam fir.

e This soil is well suited to year-round logging.

» Cutting the timber or removing the understory
increases the hazard of wind erosion.

= Avoiding excessive disturbance of the soil, stabilizing
cuts with a grass straw mulch, and interplanting with a
cover crop reduce the hazard of wind erosion.

» Using special planting stock or containerized seedlings
can reduce the seedling mortality rate.

» Special site preparation, such as scalping before
planting, also reduces the seedling mortality rate.

* Because the upper part of the soil becomes loose
when dry, the use of wheeled and tracked equipment
may be restricted.

* Unless the site is adequately prepared, competition
from undesirable plants can prevent or delay natural or
artificial reestablishment of trees.

Interpretive Groups

Land capability classification: 4s
Woodland ordination symbol: 98
Windbreak suitability group: 7

665C—Menahga loamy sand, moraine, 8 to
15 percent slopes

Composition

Menahga soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Side slopes and
shoulder slopes on moraines
Shape of areas: Moderately long and moderately wide
with curvilinear edges
Size of areas: 20 to 100 acres

Typical Profile

1 inch to 0—black, moderately decomposed forest litter
0 to 5 inches—very dark grayish brown loamy sand

5 to 9 inches—brown loamy sand

9 to 25 inches—strong brown sand

25 to 60 inches—strong brown sand

Soil Properties and Qualities
Drainage class: Excessively drained
Permeability: Rapid
Available water capacity: L.ow
Organic matter content: Low or moderately low
Surface runoff: Slow
Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:
* The well drained Demontreville and Cutaway soils,
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which have a sandy mantle 20 to 40 inches thick over
loamy till; in landscape positions similar to those of the
Menahga soil

* The well drained Cushing and Warba soils, which are
loamy throughout; on summits

Similar soils:

* Soils that contain 10 to 35 percent gravel

* Soils that have a surface layer of sand

* Soils that have more fine sand in the subsurface layer
* Soils in areas that have slopes of 3 to 8 percent or 15
to 40 percent

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion, water erosion

* The major crop is oats.

* Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops..

» Maintaining crop residue on the surface, planting field

windbreaks, using minimum tillage, and maintaining a

plant cover reduce the hazard of erosion and conserve

moisture.

» Adjusting stocking rates, especially on the steeper

slopes, rotating grazing, discouraging selective grazing,

controlling weeds, and applying fertilizer help to

maintain the quality and quantity of forage.

Woodland

Major management factors: Seedling mortality

» The principal tree species are red pine, quaking
aspen, and jack pine. Species of limited extent are
eastern white pine and balsam fir.

* This soil is well suited to year-round logging.

* Cutting the timber or removing the understory
increases the hazard of wind erosion.

* Avoiding excessive disturbance of the soil, stabilizing
cuts with a grass straw mulch, and interplanting with a
cover crop reduce the hazard of wind erosion.

¢ Using special planting stock or containerized seedlings
can reduce the seedling mortality rate.

* Special site preparation, such as scalping before
planting, also reduces the seedling mortality rate.

* Because the upper part of the soil becomes loose
when dry, the use of wheeled and tracked equipment
may be restricted.

Interpretive Groups

Land capability classification: 4s
Woodland ordination symbol: 9S
Windbreak suitability group: 7
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665E—Menahga loamy sand, moraine, 15 to
40 percent slopes

Composition

Menahga soil and similar soils: 90 to 95 percent
Contrasting inclusions: 5 to 10 percent -

Setting
Landform and position on the landform: Side slopes,
shoulder slopes, and ridges on moraines
Shape of areas: Long and narrow with curvilinear edges
Size of areas: 20 to 80 acres

Typical Profile

0 to 3 inches—very dark grayish brown loamy sand
3 to 5 inches—dark yellowish brown loamy sand

5 to 20 inches—yellowish brown sand

20 to 60 inches—light yellowish brown sand

Soil Properties and Qualities

Drainage class: Excessively drained
Permeability: Rapid

Available water capacity: Low

Organic matter content: Low or moderately low
Surface runoff: Medium

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Demontreville soils, which have a
sandy mantle that is 20 to 40 inches thick; in landscape
positions similar to those of the Menahga soil

Similar soils:

» Soils that contain 10 to 35 percent gravel

* Soils that have a surface layer of sand

* Soils that have more fine sand in the subsurface layer
* Soils in areas that have slopes of 8 to 15 percent

Use and Management
Pasture and forage

Major management factors: Available water capacity,
wind erosion, water erosion

* Adjusting stocking rates, especially on the steeper

slopes, discouraging selective grazing, and applying

fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: Equipment limitations,
erosion, seedling mortality, windthrow

* The principal tree species are red pine, quaking

aspen, and jack pine. Species of limited extent are

eastern white pine and balsam fir.

* This soil is well suited to year-round logging.

* Cutting the timber or removing the understory

increases the hazard of wind erosion.
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¢ Avoiding excessive disturbance of the soil, stabilizing
cuts with a grass straw mulch, and interplanting with a
cover crop reduce the hazard of wind erosion.

» Using special planting stock or containerized seedlings
can reduce the seedling mortality rate.

» Special site preparation, such as scalping before
planting, also reduces the seedling mortality rate.

s Because loose sand and steep slopes can interfere
with the traction of wheeled equipment, skid roads
should be built on the contour or on the gentler slopes.
* Because of the slope, the number of suitable landing
sites is minimal.

* Because the soil is highly erodible, the possible
siltation of nearby lakes and streams is a concern.
Using only those logging methods that do not disturb
the organic mat helps to prevent this pollution.

Interpretive Groups

Land capability classification: 7s
Woodland ordination symbol: SR
Windbreak suitability group: 7

679B—Menahga loamy sand, loamy
substratum, 2 to 8 percent slopes

Composition

Menahga soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Side slopes and
summits on moraines and outwash plains
Shape of areas: Moderately long and moderately wide
with curvilinear edges
Size of areas: 40 to 100 acres

Typical Profile

0 to 3 inches—very dark gray loamy sand

3 to 9 inches—dark grayish brown loamy sand
9 to 23 inches—yellowish brown sand

23 to 31 inches—dark yellowish brown sand
31 to 54 inches—yellowish brown sand

54 to 60 inches—brown sandy lcam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—rapid; lower part—moderate
Available water capacily: Low

Organic matter content: Low or moderately low
Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:
* The moderately well drained Friendship soils that have

Soil Survey

a loamy substratum or that are sandy throughout; in the
lower landscape positions

» The well drained Demontreville and Cutaway soils,
which have a sandy mantle and are underlain by loamy
material; in landscape positions similar to those of the
Menahga soil

* The well drained Warba and Cushing soils, which are
loamy throughout; in landscape positions similar to
those of the Menahga soil

Similar soils:

* Soils that contain 10 to 35 percent gravel in the sandy
material

» Soils that have loamy material above a depth of 40
inches

* Soils that have a surface layer of sand, loamy coarse
sand, or coarse sand

* Soils in areas that have slopes of 8 to 15 percent

* Soils that are sandy throughout

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion, water erosion

* The major crops are oats, corn for silage, and forage.

» Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

» Careful irrigation helps to prevent the development of

a perched water table.

* Maintaining crop residue on the surface, planting field

windbreaks, using minimum tillage, and maintaining a

plant cover reduce the hazards ot wind erosion and

water erosion.

 Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: Seedling mortality

* The principal tree species are jack pine, red pine, and
quaking aspen. Species of limited extent are northern
red oak and bur oak.

* This soil is well suited to year-round logging.

¢ Cutting the timber or removing the understory
increases the hazard of wind erosion.

* Avoiding excessive disturbance of the soil, stabilizing
cuts with a grass straw mulch, and interplanting with a
cover crop reduce the hazard of wind erosion.

* Using special planting stock or containerized seedlings
can reduce the seedling mortality rate.

* Special site preparation, such as scalping before
planting, also reduces the seedling mortality rate.

* Because the upper part of the soil becomes loose
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when dry, the use of wheeled and tracked equipment
may be restricted.

* Unless the site is adequately prepared, competition
from undesirable plants can prevent or delay natural or
artificial reestablishment of trees.

Interpretive Groups

Land capability classification: 4s
Woodland ordination symbol: 6S
Windbreak suitability group: 7

679C—Menahga loamy sand, loamy
substratum, 8 to 15 percent slopes

Composition

Menahga soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Side slopes and
shoulder slopes on moraines and outwash plains
Shape of areas: Moderately long and moderately wide
with curvilinear edges
Size of areas: 20 to 80 acres

Typical Profile

0 to 3 inches—very dark gray loamy sand

3 to 27 inches—dark grayish brown loamy sand
27 to 35 inches—yellowish brown sand

35 to 60 inches—brown sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—rapid; lower part—moderate
Available water capacity: Low

Organic matter content: Low or moderately low
Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The moderately well drained Friendship soils that have
a loamy substratum; in the lower landscape positions

* The moderately well drained Friendship soils that are
sandy throughout; in the slightly lower landscape
positions

* The well drained Demontreville and Cutaway soils,
which have a sandy mantle and are underlain by loamy
material; in landscape positions similar to those of the
Menahga soil

* The well drained Warba and Cushing soils, which are
loamy throughout; in landscape positions similar to
those of the Menahga soil
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Similar soils:

* Soils that contain 10 to 35 percent gravel in the sandy
material

* Soils that have loamy material above a depth of 40
inches i

* Soils that have a surface layer of sand, loamy coarse
sand, or coarse sand

* Soils in areas that have slopes of 2 to 8 percent

* Soils that are sandy throughout

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion, water erosion
* The major crops are oats, corn for silage, and forage.
* Crops that tolerate drought are best suited. The
available moisture is not adequate for good growth of
other crops.
* Maintaining crop residue on the surface, planting field
windbreaks, using minimum tillage, and maintaining a
plant cover reduce the hazards of wind erosion and
water erosion.
¢ Adjusting stocking rates, especially on-the steeper
slopes, rotating grazing, discouraging selective grazing,
controlling weeds, and applying fertilizer help to
maintain the quality and quantity of forage.

Woodland

Major management factors: Seedling mortality

e The principal tree species are jack pine, red pine, and
quaking aspen. Species of limited extent are northern
red oak and bur oak.

* This soil is well suited to year-round logging.
 Cutting the timber or removing the understory
increases the hazard of wind erosion.

* Avoiding excessive disturbance of the soil, stabilizing
cuts with a grass straw mulch, and interplanting with a
cover crop reduce the hazard of wind erosion.

* Using special planting stock or containerized seedlings
can reduce the seedling mortality rate.

* Special site preparation, such as scalping before
planting, also reduces the seedling mortality rate.

* Because the upper part of the soil becomes loose
when dry, the use of wheeled and tracked equipment
may be restricted.

* Unless the site is adequately prepared, competition
from undesirable plants can prevent or delay natural or
artificial reestablishment of trees.

Interpretive Groups

Land capability classification: 4s
Woodland ordination symbol: 6S
Windbreak suitability group: 7
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684—Bergkeller sandy loam, moderately wet

Composition

Bergkeller soil and similar soils: 85 to 90 percent
Contrasting inclusions: 5 to 10 percent

Setting

Landform and position on the landform: Nearly level or
slightly convex foot slopes on moraines

Slope range: 0 to 1 percent

Shape of areas: Moderately long and moderately wide
with smooth edges

Size of areas: 10 to 25 acres

Typical Profile

0 to 5 inches—very dark grayish brown sandy loam

5 to 12 inches—yellowish brown sandy loam

12 to 20 inches—dark yellowish brown, mottled sandy
loam

20 to 33 inches—dark brown, mottled sandy loam

33 to 43 inches—grayish brown coarse sand

43 to 60 inches—grayish brown gravelly coarse sand

Soil Properties and Qualities

Drainage class: Moderately well drained

Permeability: Upper part—moderate; lower part—rapid
Available water capacity: Low

Organic matter content: Low or moderately low
Surface runoff: Slow

Depth to the water table: 2.5 to 6.0 feet

Inclusions

Contrasting inclusions:

* The very poorly drained Roscommon soils in
depressions and drainageways

* The moderately well drained Friendship soils in
landscape positions similar to those of the Bergkeller
soil

* The somewhat poorly drained Meehan soils in slight
depressions

Similar soils:

* Soils that are well drained

» Soils that have a surface layer of sand, loamy sand,
loamy coarse sand, or fine sandy loam

* Soils that have a higher clay content in the subsoil

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion

* The major crops are oats, corn for silage, and forage.

* Planting field windbreaks and returning crop residue to

the soil conserve moisture.

Soil Survey

* Chisel plowing, using minimum tillage, and installing
grassed waterways and diversions reduce the hazard of
erosion.

* Rotation grazing, weed control, and yearly applications
of fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: None

* The principal tree species are jack pine and red pine.
Species of limited extent are bigtooth aspen, paper
birch, and bur oak.

* Unless the site is adequately prepared, competition
from undesirable plants can prevent or delay natural or
artificial reestablishment of trees.

» Using suitable harvest methods, laying out skid trails
in advance, and harvesting under the proper moisture
conditions help to prevent surtace compaction.

Interpretive Groups

Land capability classification: 2s
Woodland ordination symbol: 7A
Windbreak suitability group: 6G

701—Runeberg mucky loam, depressional

Composition

Runeberg soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform and position on the landform: Plane and
slightly concave areas in drainageways and
depressions on drumlins and moraines

Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 5 to 45 acres

Typical Profile

0 to 3 inches—black mucky loam

3 to 13 inches— very dark gray, mottled loam

13 to 19 inches—dark grayish brown, mottled loam

19 to 26 inches—olive gray, mottled sandy loam

26 to 60 inches—pale olive, mottled, calcareous sandy
loam

Soil Properties and Qualities

Drainage class: Very poorly drained

Permeability: Moderately slow or slow

Available water capacity: Moderate

Organic matter content: High or very high

Surface runoff: Very slow or ponded

Seasonal high water table: 1 foot above to 1 foot below
the surface
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Inclusions

Contrasting inclusions:

+ The moderately well drained Huntersville soils in the
higher landscape positions

* The very poorly drained Roscommon soils, which are
sandy throughout; adjacent to drainageways

* Very poorly drained organic soils that have organic
layers over loamy material

* The somewhat poorly drained Paddock soils in the
slightly higher landscape positions

* The poorly drained Staples soils, which have a sandy
mantle over dense, loamy till

Similar soils:
* Soils that have a surface layer of fine sandy loam
* Soils that have a sandy subsurface layer

Use and Management
Cropland, pasture, and forage

Major management factors: Seasonal high water table

» The major crops are oats and corn for silage.

* Restricting grazing during wet periods helps to prevent
compaction and poor tilth,

» Pastures can be improved by installing a drainage
system and by seeding the more desirable plants that
are adapted to the wet conditions.

» Controlling brush and deferring grazing until the forage
is at the proper height help to keep the pasture in good
condition.

Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow

* The principal tree species are quaking aspen and

black ash. Species of limited extent are white oak and

green ash.

e Because of the seasonal high water table, trees on

this soil are shallow rooted. Some may be blown down

during periods of high winds and excessive wetness.

* |f the overstory is removed, competition from

undesirable species may be severe.

* Adequate site preparation controls initial plant

competition, and spraying controls subsequent growth.

* Using wheeled and tracked equipment on wet soil

produces ruts, compacts the soil, and damages the

roots of trees.

* The soil is usually wet from fall to early summer and

can be wet during other periods. Equipment can be

used only during dry periods in the summer and during

winter when the snow cover is adequate.

Interpretive Groups

Land capability classification: 6w
Woodland ordination symbol: 3W
Windbreak suitability group: 10
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703—Paddock loam

Composition

Paddock soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Toe slopes and
summits on drumlins
Slope range: 0 to 2 percent
Shape of areas: Long and moderately wide with
curvilinear edges or ovoid
Size of areas: 10 to 120 acres

Typical Profile

0 to 5 inches—black loam

5 to 14 inches—dark grayish brown and grayish brown,
mottled sandy loam

14 to 19 inches—dark yellowish brown and brown,
mottled sandy loam

19 to 41 inches—dark yellowish brown and light olive
brown, mottled sandy loam

41 to 50 inches—yellowish brown, mottled sandy loam

50 to 60 inches—yellowish brown, calcareous sandy
loam

Soil Properties and Qualities

Drainage class: Somewhat poorly drained

Permeability: Upper part—moderate; lower part—very
slow

Available water capacity: Moderate

Organic matter content: Moderate or high

Surface runoff: Slow

Depth to the water table: 1 to 3 feet

Special characteristics: A root-restricting layer at a depth
of 50 inches

Inclusions

Contrasting inclusions:

* The moderately well drained Huntersville soils, which
have a sandy mantle 20 to 40 inches thick over dense
till; in the higher landscape positions

* The very poorly drained Runeberg soils in depressions
and swales

Similar soils:

* Soils that have a surface layer of loam, fine sandy
loam, or loamy sand

» Soils that have a sandy subsurface layer

» Soils that have cobbles and boulders on the surface

Use and Management
Cropland, pasture, and forage

Major management factors: Seasonal high water table
» The major crops are oats, barley, and corn for silage.
* Wetness limits the choice of plants, restricts the period
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of grazing, limits the production of deep-rooted crops,
and increases the risk of winterkill.

* The underlying dense till restricts the growth of deep-
rooted plants.

e Restricting grazing during wet periods helps to prevent
compaction and poor tilth.

* Rotation grazing, weed control, and yearly applications
of fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: Equipment limitations,
windthrow

¢ The principal tree species are quaking aspen and

northern red oak. Species of limited extent are white

spruce, black ash, American elm, white oak, and green

ash.

e The use of equipment is restricted in spring and

during other excessively wet periods. The upper part of

the subsoil is saturated during these periods.

* Using wheeled and tracked equipment on wet soil

produces ruts, compacts the soil, and damages the

roots of trees.

* |f openings are made in the canopy, invading plants

can prevent natural or artificial regeneration of desirable

species.

» Seedlings grow well if competing vegetation is

controlled with herbicides or by mechanical removal.

* Because of the seasonal high water table, trees on

this soil are shallow rooted. Some may be blown down

during periods of high winds and excessive wetness.

Interpretive Groups

Land capability classification: 2w
Woodland ordination symbol: 4W
Windbreak suitability group: 1

720B—Blowers sandy loam, 1 to 5 percent
slopes

Composition

Blowers soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting
Landform and position on the landform: Slightly concave
and plane areas on hilltops on drumlins
Shape of areas: Elongated
Size of areas: 5 to 100 acres

Typical Profile

0 to 9 inches—very dark grayish brown sandy loam
9 to 25 inches—brown, grayish brown, and dark
yellowish brown sandy loam

Soil Survey

25 to 32 inches——yellowish brown, mottled sandy clay
loam

32 to 49 inches—olive brown, mottied sandy loam

49 to 60 inches—light olive brown, mottled sandy loam

Soil Properties and Qualities

Drainage class: Moderately well drained

Permeability: Upper part—moderate; lower part—very
slow

Available water capacity: Moderate

Organic matter content: Moderate or high

Surface runoff: Medium

Depth to the water table: 2 to 3 feet

Special characteristics: A root-restricting layer at a depth
of 49 inches

Inclusions

Contrasting inclusions:

* The moderately well drained Huntersville soils, which
have a sandy mantle; in landscape positions similar to
those of the Blowers soil

* The well drained Redeye soils, which have a sandy
mantle; in the slightly higher landscape positions

* The somewhat poorly drained Paddock soils on foot
slopes

Similar soils:

* Soils that have a surface layer of loamy sand or fine
sandy loam

¢ Soils that have a sandy subsurface layer

» Soils that are somewhat poorly drained

» Soils that have a higher clay content in the subsurface
layer

Use and Management
Cropland, pasture, and forage

Major management factors: Wind erosion, water erosion
* The major crops are oats, corn for silage, and forage.
* The underlying dense till restricts the growth of deep-
rooted plants.

* Restricting grazing during wet periods helps to prevent
compaction and poor tilth.

» Chisel plowing, using minimum tillage, and installing
grassed waterways and diversions reduce the hazard of
erosion.

* Rotation grazing, weed control, and yearly applications
of fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: Equipment limitations

* The principal tree species are quaking aspen, northern
red oak, and American basswood. Species of limited
extent are red pine, white oak, American elm, jack pine,
and white spruce.

* If large openings are made in the canopy, invading
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plants can delay natural or artificial regeneration of
desirable species.

* Seedlings grow well if competing vegetation is
controlled with herbicides or by mechanical removal.

* The use of equipment is restricted in spring and
during other excessively wet periods. The upper part of
the subsoil is saturated during these periods. The
degree of saturation generally is higher on the lower
parts of the slopes.

* Ruts form easily if skidders are used when the soil is
wet. Deep ruts can restrict lateral drainage, alter soil
structure, and damage tree roots.

Interpretive Groups

Land capability classification: 2e
Woodland ordination symbol: 6L
Windbreak suitability group: 4F

730A—Sanburn sandy loam, 1 to 3 percent
slopes

Composition

Sanburn soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform and position on the landform: Summits and
foot slopes on outwash plains

Shape of areas: Long and wide with smooth edges

Size of areas: 5 to 100 acres

Typical Profile

0 to 3 inches—very dark gray sandy loam

3 to 13 inches—pale brown sandy loam

13 to 16 inches—brown and dark brown sandy loam
16 to 22 inches—dark brown gravelly sandy loam
22 to 24 inches—brown gravelly loamy sand

24 to 32 inches—brown gravelly sand

32 to 60 inches—yellowish brown gravelly sand

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—moderately rapid; lower
part—rapid

Available water capacity: Low

Organic matter content: Moderately low or low

Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Flak soils, which formed in dense,
sandy loam till; in landscape positions similar to those
of the Sanburn soil
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* The excessively drained Mahtomedi soils, which do
not have a sandy loam cap; in landscape positions
similar to those of the Sanburn soil

* The excessively drained Menahga soils, which are
sandy throughout; in landscape positions similar to
those of the Sanburn soil '

* The somewhat poorly drained Meehan soils in the
lower lying depressions

* The moderately well drained, moderately wet
Cromwell soils in the lower landscape positions

Similar soils:

* Soils that have a thicker or thinner sandy loam cap
above the gravelly layer

* Soils in areas that have slopes of 3 to 8 percent

* Soils that have a surface layer of loam, fine sandy
loam, or loamy sand

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion, water erosion

* The major crops are oats, corn for silage, and forage.

¢ Planting field windbreaks and returning crop residue to

the soil conserve moisture.

* Chisel plowing, using minimum tillage, and installing

grassed waterways and diversions reduce the hazard of

erosion.

» Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: None

* The principal tree species are jack pine and northern
red oak. Species of limited extent are paper birch, bur
oak, and bigtooth aspen.

* Unless the site is adequately prepared, competition
from undesirable plants can prevent or delay natural or
artificial reestablishment of trees.

* Using suitable harvest methods, laying out skid trails
in advance, and harvesting under the proper moisture
conditions help to prevent surface compaction.

Interpretive Groups

Land capability classification: 3e
Woodland ordination symbol: 7A
Windbreak suitability group: 6G

730B—Sanburn sandy loam, 3 to 8 percent
slopes
Composition

Sanburn soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5§ to 15 percent
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Setting
Landform and position on the landform: Knolls and side
slopes on outwash plains
Shape of areas: Long and wide with smooth edges
Size of areas: 5 to 100 acres

Typical Profile

1 inch to 0—black, moderately decomposed forest litter
0 to 1 inch—black sandy loam

1 to 5 inches—dark grayish brown sandy loam

5 to 16 inches—brown sandy loam

16 to 21 inches—dark brown gravelly sandy loam

21 to 37 inches—brown gravelly coarse sand

37 1o 60 inches—yellowish brown gravelly coarse sand

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—moderately rapid; lower
part—rapid

Available water capacity: Low

Organic matter content: Moderately low or low

Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Flak soils, which formed in dense,
sandy loam till; in landscape positions similar to those
of the Sanburn soil

* The excessively drained Mahtomedi soils, which do
not have a sandy loam cap; in landscape positions
similar to those of the Sanburn soil

* The excessively drained Menahga soils, which are
sandy throughout; in landscape positions similar to
those of the Sanburn soil

* The moderately well drained, moderately wet
Cromwell soils in the slightly lower landscape positions

Similar soils:

* Soils that have thinner or thicker sandy loam layers
above the gravelly material

* Soils in areas that have slopes of 0 to 3 percent or 8
to 15 percent

* Soils that have a surface layer of loamy sand or fine
sandy loam

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion, water erosion

* The major crops are oats, corn for silage, and forage.

* Planting field windbreaks and returning crop residue to

the soil conserve moisture.

* Chisel plowing, using minimum tillage, and installing

grassed waterways and diversions reduce the hazard of

erosion.

Soil Survey

» Rotation grazing, weed control, and yearly applications
of fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: None

* The principal tree species are jack pine and northern
red oak. Species of limited extent are paper birch, bur
oak, and bigtooth aspen.

* Unless the site is adequately prepared, competition
from undesirable plants can prevent or delay natural or
artificial reestablishment of trees.

¢ Using suitable harvest methods, laying out skid trails
in advance, and harvesting under the proper moisture
conditions help to prevent surface compaction.

Interpretive Groups

Land capability classification: 3e
Woodland ordination symbol: 7A
Windbreak suitability group: 6G

730C—Sanburn sandy loam, 8 to 15 percent
slopes

Composition

Sanburn soil and similar soils; 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform and position on the landform: Shoulder slopes
and side slopes on outwash plains

Shape of areas: Moderately long and narrow with
curvilinear edges or circular

Size of areas: 5 to 50 acres

Typical Profile

1 inch to 0—black forest litter

0 to 7 inches—very dark grayish brown sandy loam

7 to 16 inches—brown sandy loam

16 to 21 inches—dark yellowish brown sandy loam

21 to 28 inches—strang brown loamy sand

23 to 40 inches—dark yellowish brown gravelly sand

40 to 60 inches—yellowish brown and brownish yellow
coarse sand

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—moderately rapid; lower
part—rapid

Available water capacity: Low

Organic matter content: Moderately low or moderate

Surface runoff; Medium

Depth to the water table: Greater than 6 feet
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Inclusions

Contrasting inclusions:

* The well drained Flak soils, which formed in dense,
sandy loam till; in landscape positions similar to those
of the Sanburn soil

* The excessively drained Mahtomedi soils, which do
not have a sandy loam cap; in landscape positions
similar to those of the Sanburn soil

» The excessively drained Menahga soils, which are
sandy throughout; in landscape positions similar to
those of the Sanburn soil

Similar soils:
¢ Soils that have a thinner or thicker sandy loam cap
* Soils in areas that have slopes of 3 to 8 percent

Use and Management
Cropland, pasture, and forage

Major management factors: Wind erosion, water erosion,
available water capacity

» The major crops are oats, corn for silage, and forage.

» Chisel plowing, using minimum tillage, and instaliing

grassed waterways and diversions reduce the hazard of

erosion.

* Planting field windbreaks and returning crop residue to

the soil conserve moisture.

* Adjusting stocking rates, especially on the steeper

slopes, rotating grazing, discouraging selective grazing,

controlling weeds, and applying fertilizer help to

maintain the quality and quantity of forage.

Woodland

Majcr management factors: None

* The principal tree species are jack pine and northern
red oak. Species of limited extent are paper birch, bur
oak, and bigtooth aspen.

¢ Unless the site is adequately prepared, competition
from undesirable plants can prevent or delay natural or
artificial reestablishment of trees.

* Using suitable harvest methods, laying out skid trails
in advance, and harvesting under the proper moisture
conditions help to prevent surface compaction.

* Erosion results from the concentration of runoff on
logging roads, in the tracks of wheeled equipment, and
on landings.

* Because the soil is highly erodible, the possible
siltation of nearby lakes and streams is a concern.
Using only those logging methods that do not disturb
the organic mat helps to prevent this pollution.

Interpretive Groups

Land capability classification: 4e
Woodland ordination symbol: 7A
Windbreak suitability group: 6G
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731A—Sanburn loamy sand, 0 to 3 percent
slopes

Composition

Sanburn soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Side slopes and
summits on outwash plains
Slope range: 0 to 3 percent
Shape of areas: Long and wide with smooth edges
Size of areas: 5 to 80 acres

Typical Profile

0 to 2 inches—black loamy sand

2 to 6 inches—dark brown loamy sand

6 to 15 inches—dark yellowish brown loamy sand
15 to 21 inches—dark brown sandy loam

21 to 33 inches—yellowish brown loamy sand

33 to 40 inches—Ilight yellowish brown sand

40 to 60 inches—pale brown sand

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—moderately rapid; lower
part—rapid

Available water capacity: Low

Organic matfter content: Low or moderately low

Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The excessively drained Menahga soils, which are
sandy throughout; in landscape positions similar to
those of the Sanburn soil

* The moderately well drained Friendship soils, which
are sandy throughout; on foot slopes

* The very poorly drained Roscommon soils, which are
sandy throughout; in depressions and drainageways

Similar soils:

* Soils that have a surface layer and subsurface layer of
sandy loam or fine sandy loam

* Soils that are moderately well drained

» Soils in areas that have slopes of 3 0 8 percent

* Soils that contain 15 to 35 percent gravel in the
underlying material

Use and Management

Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion

* The major crops are oats, corn for silage, and forage.

* Planting field windbreaks and returning crop residue to
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the soil conserve moisture and reduce the hazard of
wind erosion.

¢ Chisel plowing, using minimum tillage, and installing
grassed waterways and diversions reduce the hazard of
erosion.

* Rotation grazing, weed control, and yearly applications
of fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: None

* The principal tree species are jack pine and northern
red oak. Species of limited extent are paper birch, bur
oak, and bigtooth aspen.

¢ Unless the site is adequately prepared, competition
from undesirable plants can prevent or delay natural or
artificial reestablishment of trees.

¢ Using suitable harvest methods, laying out skid trails
in advance, and harvesting under the proper moisture
conditions help to prevent surface compaction.

Interpretive Groups

Land capability classification: 3s
Woodland ordination symbol: 7A
Windbreak suitability group: 6G

731B—Sanburn loamy sand, 3 to 8 percent
slopes

Composition

Sanburn soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Side slopes and
summits on outwash plains
Slope range: 3 to 8 percent
Shape of areas: Long and wide with smooth edges
Size of areas: 5 to 100 acres

Typical Profile

0 to 8 inches—very dark grayish brown loamy sand
8 to 19 inches—brown loamy sand

19 to 30 inches—dark brown sandy loam

30 to 36 inches—brown sand

36 to 60 inches—yellowish brown sand

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—moderately rapid; lower
part—rapid

Available water capacity: Low

Organic matter content: Low or moderately low

Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Soil Survey

Inclusions

Contrasting inclusions:

* The excessively drained Menahga soils, which are
sandy throughout; in landscape positions similar to
those of the Sanburn soil :

* The moderately well drained Friendship soils, which
are sandy throughout; on foot slopes

s The very poorly drained Roscommon soils, which are
sandy throughout; in depressions and drainageways

Similar soils:

» Soils that have a surface layer and subsurface layer of
sandy loam or fine sandy loam

e Soils that are moderately well drained

* Soils in areas that have slopes of 1 to 3 percent or 8
to 15 percent

e Soils that contain 15 to 35 percent gravel in the
underlying material

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion, water erosion

* The major crops are oats, corn for silage, and forage.

* Planting field windbreaks and returning crop residue to

the soil conserve moisture.

* Chisel plowing, using minimum tillage, and installing

grassed waterways and diversions reduce the hazard of

erosion.

* Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: None

* The principal tree species are jack pine and northern
red oak. Species of limited extent are paper birch, bur
oak, and bigtooth aspen.

* Unless the site is adequately prepared, competition
from undesirable plants can prevent or delay natural or
artificial reestablishment of trees.

» Using suitable harvest methods, laying out skid trails
in advance, and harvesting under the proper moisture
conditions help to prevent surface compaction.

Interpretive Groups

Land capability classification: 3s
Woodland ordination symbol: 7A
Windbreak suitability group: 6G

731C—Sanburn loamy sand, 8 to 15 percent
slopes

Composition
Sanburn soil and similar soils: 85 to 90 percent
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Contrasting inclusions: 10 to 15 percent

Setting

Landform and position on the landform: Side slopes and
shoulder slopes on outwash plains

Slope range: 8 to 15 percent

Shape of areas: Moderately long and narrow with
curvilinear edges

Size of areas: 10 to 100 acres

Typical Profile

0 to 8 inches—very dark gray loamy sand

8 to 14 inches—brown loamy sand

14 to 18 inches—dark brown sandy loam

18 to 22 inches—dark brown gravelly sandy loam
22 to 36 inches—yellowish brown sand

36 to 60 inches—pale brown coarse sand

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—moderately rapid; lower
part—rapid

Available water capacity: Low

Organic matter content: Low or moderately low

Surface runoff: Medium

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The excessively drained Menahga soils, which are
sandy throughout; in landscape positions similar to
those of the Sanburn soil

* The moderately well drained Friendship soils, which
are sandy throughout; on foot slopes

* The very poorly drained Roscommon soils, which are
sandy throughout; in depressions and drainageways

Similar soils:

» Soils that have a surface layer and subsurface layer of
sandy loam or fine sandy loam

* Soils in areas that have slopes of 3 to 8 percent

* Soils that contain 15 to 35 percent gravel in the
underlying material

Use and Management
Cropland, pasture, and forage

Major management factors: Wind erosion, water erosion,
available water capacity

» The major crops are oats, corn for silage, and forage.

 Chisel plowing, using minimum tillage, and installing

grassed waterways and diversions reduce the hazard of

erosion.

» Planting field windbreaks and returning crop residue to

the soil conserve moisture.

» Adjusting stocking rates, especially on the steeper

slopes, rotating grazing, discouraging selective grazing,
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controlling weeds, and applying fertilizer help to
maintain the quality and quantity of forage.

Woodland

Major management factors: None

» The principal tree species are jack pine .and northern
red oak. Species of limited extent are paper birch, bur
oak, and bigtooth aspen.

* Unless the site is adequately prepared, competition
from undesirable plants can prevent or delay natural or
artificial reestablishment of trees.

* Using suitable harvest methods, laying out skid trails
in advance, and harvesting under the proper moisture
conditions help to prevent surface compaction.

* Erosion results from the concentration of runoff on
logging roads, in the tracks of wheeled equipment, and
on landings.

* Because the soil is highly erodible, the possible
siltation of nearby lakes and streams is a concern.
Using only those logging methods that do not disturb
the organic mat helps to prevent this pollution.

Interpretive Groups

Land capability classification: 4e
Woodland ordination symbol: 7A
Windbreak suitability group: 6G

732—Bushville loamy sand, 1 to 3 percent
slopes

Composition

Bushville soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Level to convex
side slopes and summits on drumlins and rmoraines
Shape of areas: Moderately long and wide with smooth
edges
Size of areas: 5 to 60 acres

Typical Profile

0 to 1 inch—black loamy sand

1 to 5 inches—brown loamy sand

5 to 27 inches—yellowish brown, mottled loamy sand
27 to 48 inches—dark brown, mottled sandy loam

48 to 60 inches—dark brown sandy loam

Soil Properties and Qualities

Drainage class: Moderately well drained

Permeability: Upper part—rapid; lower part—very slow
Available water capacity: Low

Organic matter content: Low

Surface runoff: Slow

Depth to the water table: 2 10 4 feet
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Special characteristics: A root-restricting layer at a depth
of 48 inches

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Watab soils on the
lower lying slopes

* The very poorly drained Nokasippi soils in depressions
* The poorly drained Nokay soils, which do not have a
sandy mantle; on the lower lying slopes

Similar soils:
¢ Soils that have a thicker or thinner sandy mantie

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion

* The major crops are oats, corn for silage, and forage.

* The underlying dense till restricts the growth of deep-

rooted plants.

* Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

 Careful irrigation helps to prevent the development of

a perched water table.

* Maintaining crop residue on the surface, planting field

windbreaks, and growing a cover crop reduce the

hazard of wind erosion.

* Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow

* The principal tree species are red pine, jack pine, and

northern red oak. Species of limited extent are eastern

white pine and white spruce.

* Unless the site is adequately prepared, competition

from undesirable plants can prevent or delay natural or

artificial reestablishment of trees.

* Because of droughtiness, seedling mortality is a

concern. Special site preparation, such as scalping

before planting, reduces the seedling mortality rate.

* Because the surface layer becomes loose during dry

periods, the use of equipment is limited. Maintaining the

surface mat helps to overcome this limitation.

* Using specialized or containerized seedlings can

reduce the seedling mortality rate.

Interpretive Groups

Land capability classification: 3s
Woodland ordination symbol: 4S
Windbreak suitability group: 5

Soil Survey

739B—Wabedo sandy loam, 1 to 6 percent
slopes, very stony

Composition

Wabedo soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Shoulder slopes
and convex side slopes on drumlins
Shape of areas: Long and moderately wide with
curvilinear edges
Size of areas: 5 to 100 acres

Typical Profile

0 to 4 inches—very dark brown sandy loam

4 to 10 inches—dark brown sandy loam

10 to 19 inches—brown loamy sand

19 to 25 inches—dark brown sandy loam

25 to 41 inches—dark brown, mottled sandy loam
41 to 60 inches—strong brown, mottled sandy loam

Soil Properties and Qualities

Drainage class: Moderately well drained

Permeability: Upper part—moderate; lower part—very
slow

Available water capacity: Low

Organic matter content: Moderately low to high

Surface runoff: Slow

Depth to the water table: 1.5 to 2.5 feet

Special characteristics: A root-restricting layer at a depth
of 41 inches; 0.1 to 3.0 percent of the surface
covered with stones

Inclusions

Contrasting inclusions:

* The poorly drained Nokay soils in the lower landscape
positions

* Very poorly drained organic soils in depressions

Similar soils:

* Soils that have a surface layer of fine sandy loam or
gravelly sandy loam

* Soils that have sandy subhorizons

* Soils that have large cobbles and boulders on the
surface

Use and Management
Pasture and forage

Major management factors: Available water capacity,
wind erosion, rock fragments

* The major crops grown are forage crops.

* The underlying dense till restricts the growth of deep-

rooted plants.

* Rock fragments on the surface severely hinder tillage

and the planting of row crops.
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* Restricting grazing during wet periods helps to prevent
compaction and poor tilth.

* Chisel plowing, using minimum tillage, and installing
grassed waterways and diversions reduce the hazard of
erosion.

* Rotation grazing, weed control, and yearly applications
of fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: Equipment limitations,
windthrow

* The principal tree species are northern red oak,

quaking aspen, bur oak, balsam fir, and American

basswood. Species of limited extent are white spruce

and eastern white pine.

* Because of the firm layer in the lower part of the

subsoil, trees on this soil are shallow rooted. Some may

be blown down during periods of high winds and

excessive wetness.

* Unless the site is adequately prepared, competition

from undesirable plants can prevent or delay natural or

artificial reestablishment of trees.

» Using suitable harvest methods, laying out skid trails

in advance, and harvesting under the proper moisture

conditions help to prevent surface compaction.

* Rock fragments on the surface may hinder the use of

equipment.

Interpretive Groups
Land capability classification: 6s

Woodland ordination symbol: 4X
Windbreak suitability group: 4F

742B—Flak sandy loam, 3 to 8 percent
slopes, very stony

Composition

Flak soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform and position on the landform: Shoulder slopes
and convex side slopes on moraines and drumlins

Shape of areas: Moderately long and moderately wide
with smooth edges

Size of areas: 5 to 50 acres

Typical Profile

0 to 4 inches—black sandy loam

4 to 13 inches—dark brown sandy loam
13 to 22 inches—brown sandy loam

22 to 60 inches—dark brown sandy loam
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Soil Properties and Qualities
Drainage class: Well drained
Permeability: Upper part—moderately rapid or
moderate; lower part—very slow
Available water capacity: Low _
Organic matter content: Low or moderately low
Surface runoff: Medium
Depth to the water table: Greater than 6 feet
Special characteristics: A root-restricting layer at a depth
of 22 inches; 0.1 to 3.0 percent of the surface
covered with stones

Inclusions

Contrasting inclusions:

* Very poorly drained organic soils in depressions

* The poorly drained Nokay soils on flats and the upper
parts of drainageways

* The moderately well drained Wabedo soils in the
lower landscape positions

Similar soils:
* Soils that have a surface layer of fine sandy loam
» Soils in areas that have slopes of 8 to 15 percent

Use and Management
Pasture and forage

Major management factors: Available water capacity,
wind erosion, rock fragments

» The major crops grown are forage crops.

* The underlying dense till restricts the growth of deep-

rooted plants.

* Rock fragments on the surface severely hinder tillage

and the planting of row crops.

» Grazing when the soil is wet results in compaction of

the surface layer, poor tilth, and excessive runoff.

* Chisel plowing, using minimum tillage, and installing

grassed waterways and diversions reduce the hazard of

erosion.

* Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: Equipment limitations,
windthrow

* The principal tree species are northern red oak,

quaking aspen, and American basswood. Species of

limited extent are American elm, white oak, and jack

pine.

* Because of the firm layer in the lower part of the

subsoil, trees on this soil are shallow rooted. Some may

be blown down during periods of high winds and

excessive wetness.

* Unless the site is adequately prepared, competition

from undesirable plants can prevent or delay natural or

artificial reestablishment of trees.
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 Using suitable harvest methods, laying out skid trails
in advance, and harvesting under the proper moisture

conditions help to prevent surface compaction.

* Rock fragments on the surface may hinder the use of
equipment.

Interpretive Groups

Land capability classification: 6s
Woodland ordination symbol: 3X
Windbreak suitability group: 4F

742C—Flak sandy loam, 8 to 15 percent
slopes, very stony

Composition

Flak soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Shoulder slopes
and convex side slopes on moraines and drumlins
Shape of areas: Moderately long and moderately wide
with curvilinear edges
Size of areas: 5 to 80 acres

Typical Profile

0 to 4 inches—very dark brown sandy loam
4 to 15 inches—brown sandy loam

15 to 24 inches—dark brown sandy loam
24 to 30 inches—brown sandy loam

30 to 60 inches—dark brown sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—moderately rapid or
moderate; lower part—very slow

Available water capacity: Low

Organic matter content: Low or moderately low

Surface runoff: Medium

Depth to the water table: Greater than 6 feet

Special characteristics: A root-restricting layer at a depth
of 30 inches; 0.1 to 3.0 percent of the surface
covered with stones

Inclusions

Contrasting inclusions:

* Very poorly drained organic soils in depressions

* The poorly drained Nokay soils on flats and the upper
parts of drainageways

* The moderately well drained Wabedo soils in the
lower landscape positions

Similar soils:

* Soils that have a surface layer of fine sandy loam
* Soils in areas that have slopes of 8 to 15 percent

Soil Survey

Use and Management
Pasture and forage

Major management factors: Available water capacity,
wind erosion, rock fragments

» The major crops grown are forage crops.

* The underlying dense lill restricts the growth of deep-

rooted plants.

* Rock fragments on the surface severely hinder tillage

and the planting of row crops.

* Grazing when the soil is wet results in compaction of

the surface layer, poor tilth, and excessive runoff.

* Chisel plowing, using minimum tillage, and installing

grassed waterways and diversions reduce the hazard of

erosion.

* Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: Equipment limitations,
windthrow

* The principal tree species are northern red oak,

quaking aspen, and American basswood. Species of

limited extent are American elm, white oak, and jack

pine.

* Because of the firm layer in the lower part of the

subsoil, trees on this soil are shallow rooted. Some may

be blown down during periods of high winds and

excessive wetness.

* Unless the site is adequately prepared, competition

from undesirable plants can prevent or delay natural or

artificial reestablishment of trees.

* Using suitable harvest methods, laying out skid trails

in advance, and harvesting under the proper moisture

conditions help to prevent surface compaction.

* Rock fragments on the surface may hinder the use of

equipment.

Interpretive Groups

Land capability classification: 7s
Woodland ordination symbol: 3X
Windbreak suitability group: 4F

750B—Pomroy loamy sand, 3 to 8 percent
slopes, very stony

Composition
Pomroy soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent
Setting

Landform and position on the landform: Plane or convex
side slopes, shoulder slopes, and summits on
drumlins
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Shape of areas: Ovoid or moderately long and
moderately wide with curvilinear edges
Size of areas: 5 to 60 acres

Typical Profile

0 to 4 inches—very dark grayish brown loamy sand
4 to 14 inches—yellowish brown loamy fine sand
14 to 24 inches—brown fine sand

24 to 31 inches—brown, mottled sandy loam

31 to 42 inches—dark brown, mottied sandy loam
42 to 60 inches—dark brown sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—rapid; lower part—very slow

Available water capacity: Low

Organic matter content: Low

Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Special characteristics: A root-restricting layer at a depth
of 42 inches; 0.1 to 3.0 percent of the surface
covered with stones

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Watab soils on the
lower lying slopes

* The moderately well drained Wabedo soils, which do
not have a sandy mantle; on the lower lying slopes

* The well drained Flak soils, which do not have a
sandy mantle

Similar soils:

* Soils that have a thinner or thicker sandy mantle

* Soils in areas that have slopes of 0 to 3 percent or 8
to 15 percent

» Soils that have a surface layer of sandy loam, loamy
fine sand, or fine sand

Use and Management
Pasture and forage

Major management factors: Available water capacity,
wind erosion, rock fragments

* The major crops grown are forage crops.

* Rock fragments on the surface severely hinder tillage

and the planting of row crops.

» Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

* The underlying dense till restricts the growth of deep-

rooted plants.

e Careful irrigation helps to prevent the development of

a perched water table.

* Maintaining crop residue on the surface, planting field

windbreaks, and growing a cover crop reduce the

hazard of wind erosion.
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* Rotation grazing, weed control, and yearly applications
of fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow

* The principal tree species are red pine, jack pine, and

northern red oak. Species of limited extent are eastern

white pine and white spruce.

* Unless the site is adequately prepared, competition

from undesirable plants can prevent or delay natural or

artificial reestablishment of trees.

* Because of droughtiness, seedling mortality is a

concern. Special site preparation, such as scalping

before planting, reduces the seedling mortality rate.

* Rock fragments on the surface may hinder the use of

equipment.

Interpretive Groups

Land capability classification: 6s
Woodland ordination symbol: 4S
Windbreak suitability group: 5

750C—Pomroy loamy sand, 8 to 15 percent
slopes, very stony

Composition

Pomroy soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting

Landform and position on the landform: Side slopes and
shoulder slopes on drumlins

Shape of areas: Elongated or circular

Size of areas: 5 to 50 acres

Typical Profile

0 to 3 inches—very dark gray loamy sand
3 to 7 inches—brown sand

7 to 34 inches—yellowish brown sand

34 to 60 inches—dark brown sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—rapid; lower part—very slow

Available water capacity: Low

Organic matter content: Low

Surface runoff: Medium

Depth to the water table: Greater than 6 feet

Special characteristics: A root-restricting layer at a depth
of 40 inches; 0.1 to 3.0 percent of the surface
covered with stones
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Inclusions

Contrasting inclusions:

* The somewhat poorly drained Watab soils on the
lower lying slopes

* Areas that have slopes of 1 to 3 percent or 8 to 15
percent

* The excessively drained Menahga soils on knobs

Similar soils:

* Soils in areas that have slopes of 3to 8
percent

» Soils that have a thinner or thicker sandy
mantle

* Soils that have a surface layer of loamy fine
sand

Use and Management
Pasture and forage

Major management factors: Available water capacity,
wind erosion, rock fragments

* The major crops grown are forage crops.

» Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

* The underlying dense till restricts the growth of deep-

rooted plants.

e Careful irrigation helps to prevent the development of

a perched water table.

» Maintaining crop residue on the surface, planting field

windbreaks, maintaining a plant cover, and growing a

cover crop reduce the hazard of wind erosion.

» Adjusting stocking rates, especially on the steeper

slopes, rotating grazing, discouraging selective grazing,

controlling weeds, and applying fertilizer help to

maintain the quality and quantity of forage.

* Rock fragments on the surface may hinder the use of

equipment.

Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow

» The principal tree species are red pine, jack pine, and

northern red oak. Species of limited extent are eastern

white pine and white spruce.

* Unless the site is adequately prepared, competition

from undesirable plants can prevent or delay natural or

artificial reestablishment of trees.

* Because of droughtiness, seedling mortality is a

concern. Special site preparation, such as scalping

before planting, reduces the seedling mortality rate.

Interpretive Groups

Land capability classification: 6s
Woodland ordination symbol: 4S
Windbreak suitability group: 5

Soil Survey

773B—Warba-Cromwell complex, 1 to 8
percent slopes

Composition

Warba soil and similar soils: 40 to 50 percent
Cromwell soil and similar soils: 35 to 45 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Side slopes and
shoulder slopes on moraines
Shape of areas: Long and wide with curvilinear edges
Size of areas: 20 to 100 acres

Typical Profile
Warba

0 to 1 inch—Dblack very fine sandy loam

1 to 3 inches—dark brown very fine sandy loam

3 to 17 inches—dark yellowish brown fine sandy loam
17 to 23 inches—grayish brown and brown loam

23 to 36 inches—brown loam

36 to 50 inches—dark yellowish brown loam

50 to 60 inches—olive brown loam

Cromwell

0 to 1 inch—black sandy loam

1 to 3 inches—dark grayish brown sandy loam

3 to 12 inches—dark yellowish brown fine sandy loam

12 to 16 inches—brown fine sandy loam

16 to 40 inches—dark yellowish brown loamy sand and
sand

40 to 60 inches—dark yellowish brown sand

Soil Properties and Qualities

Drainage class: Warba—well drained; Cromwell—
somewhat excessively drained

Permeability: Warba—maoderately rapid in the upper
part, moderately slow in the lower part; Cromwell—
moderate in the upper part, rapid in the lower part

Available water capacity: Warba—high; Cromwell—low

Organic matter content: Warba—moderately low or
moderate; Cromwell—low or moderately low

Surface runoff: Warba—medium; Cromwell—slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* Very poorly drained organic soils in depressions and
drainageways

* The somewhat poorly drained Stuntz soils, which are
loamy throughout; on foot slopes and toe slopes

* The excessively drained Mahtomedi soils, which are
sandy and gravelly throughout; on knobs

* The well drained Cutaway soils, which have a sandy
mantle underlain by loamy material
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Similar soils:

* Soils that have less clay in the subsoil

» Soils that have a silty mantle underlain by sand

» Soils that have sandy material underlain by loamy
material below a depth of 40 inches

* Soils in areas that have slopes of 12 to 25 percent

Use and Management
Cropland, pasture, and forage

Major management factors: Warba—wind erosion, water
erosion; Cromwell—wind erosion, water erosion,
available water capacity

» The major crops are oats, corn for silage, and forage.

¢ Installing terraces, diversions, and grassed waterways,

using minimum tillage, and maintaining crop residue on
or near the surface reduce the hazard of erosion.

* Planting field windbreaks and returning crop residue to

the soil conserve moisture in areas of the Cromwell soil.

¢ In areas of the Warba soil, grazing during wet periods
results in compaction of the surface layer, poor tilth,
and excessive runoff.

* Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: Warba—equipment
limitations; Cromwell—seedling mortality
* The principal tree species are quaking aspen, paper
birch, American basswood, northern red oak, and sugar
maple. Species of limited extent are eastern white pine,
white spruce, bigtooth aspen, red pine, and balsam fir.
* Ruts form easily if skidders are used when the soil is
wet. Deep ruts can restrict lateral drainage, alter soil
structure, and damage tree roots.
* Undesirable plants may invade in clear-cut areas and
thus may prevent the establishment of desired species.
* Seedlings grow well if competing vegetation is
controlled with herbicides or by mechanical removal.
» Using special planting stock or containerized seedlings
can reduce the seedling mortality rate on the Cromwell
soil.

Interpretive Groups

Land capability classification: Warba—2e; Cromwell—3e
Woodland ordination symbol: Warba—6L; Cromwell—8S
Windbreak suitability group: Warba—3; Cromwell—7

773E—Warba-Cromwell complex, 8 to 25
percent slopes

Composition

Warba soil and similar soils: 40 to 50 percent
Cromwell soil and similar soils: 35 to 45 percent
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Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Side slopes and
shoulder slopes on moraines
Shape of areas: Moderately long and moderately wide
with curvilinear edges
Size of areas: 40 to 100 acres

Typical Profile
Warba

0 to 2 inches—very dark gray very fine sandy loam

2 to 11 inches—dark grayish brown very fine sandy
loam

11 to 16 inches—dark grayish brown very fine sandy
loam and brown clay loam

16 to 45 inches—brown clay loam

45 to 60 inches—yellowish brown loam

Cromwell

0 to 1 inch—very dark gray sandy loam

1 to 3 inches—dark gray sandy loam

3 to 5 inches—grayish brown fine sandy loam

5 to 12 inches—dark yellowish brown fine sandy loam
12 to 28 inches—yellowish brown fine sandy loam

23 to 35 inches—yellowish brown sand

35 to 60 inches—light yellowish brown sand

Soil Properties and Qualities

Drainage class: Warba—well drained; Cromwell—
somewhat excessively drained

Permeability: Warba—moderately rapid in the upper
part, moderately slow in the lower part; Cromwell—
moderate in the upper part, rapid in the lower part

Available water capacity: Warba—high; Cromwell—
moderate

Organic matter content: Warba—moderately low or
moderate; Cromwell—low or moderately low

Surface runoff: Warba—rapid; Cromwell—medium

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* Very poorly drained organic soils in depressions and
drainageways

* The somewhat poorly drained Stuntz soils, which are
loamy throughout; on foot slopes and toe slopes

* The excessively drained Mahtomedi soils, which are
sandy and gravelly throughout; on knobs

* The well drained Cutaway soils, which have a sandy
mantle underiain by loamy material

Simifar soils:

* Soils that have less clay in the subsoil

* Soils that have a silty mantle underlain by sand

* Soils that have sandy material underlain by loamy
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material below a depth of 40 inches
* Soils in areas that have slopes of 1 to 8 percent

Use and Management
Pasture and forage

Major management factors: Warba—wind erosion, water
erosion; Cromwell—wind erosion, water erosion,
available water capacity

* The major crops grown are forage crops.

* Adjusting stocking rates, especially on the steeper

slopes, rotating grazing, discouraging selective grazing,

controlling weeds, and applying fertilizer help to
maintain the quality and quantity of forage.

Woodtand

Major management factors: Warba—equipment
limitations, erosion; Cromwell—equipment
limitations, erosion, seedling mortality

« The principal tree species are quaking aspen, paper

birch, American basswood, northern red oak, and sugar

maple. Species of limited extent are eastern white pine,
white spruce, bigtooth aspen, red pine, and balsam fir.

* Ruts form easily if skidders are used when the soil is

wet. Deep ruts can restrict lateral drainage, alter soil

structure, and damage tree roots.

* Undesirable plants may invade in clear-cut areas and

thus may prevent the establishment of desired species.

» Seedlings grow well if competing vegetation is

controlled with herbicides or by mechanical removal.

* Using special planting stock or containerized seedlings

can reduce the seedling mortality rate on the Cromwell

soil.

¢ Because the soils are highly erodible, the possible

siltation of nearby lakes and streams is a concern.

Using only those logging methods that do not disturb

the organic mat helps to prevent this pollution.

Interpretive Groups

Land capability classification: Warba—4e; Cromwell—6e

Woodland ordipation symbol: Warba—6R; Cromwell—
8R

Windbreak suitability group: Warba—3; Cromwell—7

788—Cathro-Seelyeville complex

Composition
Cathro soil and similar soils: 40 to 50 percent

Seelyeville soil and similar soils: 35 to 45 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform and position on the landform: Depressions and
drainageways on moraines and till-floored glacial
lake plains

Slope range: 0 1o 2 percent

Soil Survey

Shape of areas: Circular or moderately long and
moderately wide with curvilinear edges
Size of areas: 5 to 40 acres

Typical Profile
Cathro

0 to 32 inches—black muck

32 to 34 inches—black silt loam

34 to 38 inches—greenish gray silty clay loam

38 to 60 inches—light greenish gray very fine sandy
loam

Seelyeville

0 to 56 inches—black muck
56 to 60 inches—dark gray fine sandy loam

Soil Properties and Qualities

Drainage class: Very poorly drained

Permeability: Cathro—moderately slow to moderately
rapid in the upper part, moderate or moderately
slow in the lower part; Seelyeville—moderately
rapid to moderately slow

Available water capacity: Very high

Organic matter content: Very high

Surface runoff: Very slow or ponded

Seasonal high water table: Cathro—1 foot above to 1
foot below the surface; Seelyeville—2 feet above to
2 feet below the surface

Inclusions

Contrasting inclusions:

* The very poorly drained Greenwood soils, which are
more acid than the major soils and formed in sphagnum
moss

* Very poorly drained mineral soils on the edges of
depressions and drainageways

Similar soils:

e Soils that have sandy underlying layers

* Soils that formed in predominantly woody fibers

* Soils in areas that are subject to ponding for short
periods

» Soils that have a surface layer of peat or mucky peat

Use and Management

Pasture and forage

Major management factors: Wetness

* |nstalling a drainage system and seeding plants that
can tolerate wetness improve pastures.

» Controlling brush and deferring grazing when the soil
is wet and until the forage is at an optimum height help
to keep the pasture in good condition.

Interpretive Groups
Land capability classification: 6w
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Woodland ordination symbol: Not assigned
Windbreak suitability group: 10

797—Mooselake and Lupton soils

Composition

Mooselake soil and similar soils: 0 to 100 percent
Lupton soil and similar soils: 0 to 100 percent
Contrasting inclusions: 0 to 15 percent

Setting

Landform and position on the landform: Depressions and
broad flats on till-floored glacial lake plains, outwash
plains, and moraines

Slope range: 0 to 1 percent

Shape of areas: Long and wide with curvilinear edges

Size of areas: 20 to 600 acres

Typical Profile
Mooselake

0 to 18 inches—hlack mucky peat

18 to 29 inches—dark brown mucky peat

29 to 35 inches—black muck

35 to 43 inches—dark reddish brown mucky peat
43 to 60 inches—black mucky peat

Lupton

0 to 25 inches—dark reddish brown muck
25 to 60 inches—dark brown muck

Soil Properties and Qualities

Drainage class: Very poorly drained

Permeability: Mooselake—moderately rapid; Lupton—
moderately slow to moderately rapid

Available water capacity: Very high

Organic matter content: Very high

Surface runoff: Very slow

Seasonal high water table: 1 foot above to 1 foot below
the surtace

Inclusions

Contrasting inclusions:

* The very poorly drained Greenwood soils, which are
more acid than the major soils; in raised areas of large
bogs

* Very poorly drained mineral soils on the edges of
depressions

Similar soils:

* Soils that have sandy or loamy underlying material
above a depth of 51 inches

* Soils that formed in predominantly herbaceous fibers
* Soils in areas that are subject to ponding for short
periods
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Use and Management
Pasture and forage

Major management factors: Wetness

* Installing a drainage system and seeding plants that
can tolerate wetness improve pastures. -

» Controlling brush and deferring grazing when the soil
is wet and until the forage is at an optimum height help
to keep the pasture in good condition.

Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow

* The principal tree species are black spruce,

whitecedar, and tamarack. Species of limited extent are

black ash, paper birch, quaking aspen, red maple,

bailsam fir, and white spruce.

« Ordinary crawler tractors or rubber-tired skidders

generally cannot be used on these soils. Special

harvesting equipment is needed. Equipment can be

used during periods in winter when access roads are

frozen.

* The availability of landing sites is severely limited

because of wetness.

» Because of wetness, seedling mortality and plant

competition are severe.

» Because of the seasonal high water table, trees on

these soils are shallow rooted. Many trees may be

blown down during periods of high winds and excessive

wetness.

* Windthrow can be minimized by using special harvest

methods, such as selective cutting or strip cutting.

Interpretive Groups

Land capability classification: Mooselake—6w; Lupton—
7w

Woodland ordination symbol: 2W

Windbreak suitability group: 10

799—Bowstring-Seelyeville complex,
frequently flooded

Composition

Bowstring soil and similar soils: 40 to 50 percent
Seelyeville soil and similar soils: 35 to 45 percent
Contrasting inclusions: 10 to 15 percent

Setting

Landform and position on the landform: Adjacent to
streams in bogs on flood plains

Slope range: 0 to 1 percent

Shape of areas: Elongated

Size of areas: 15 to 200 acres
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Typical Profile
Bowstring

0 to 6 inches—very dark brown muck

6 to 32 inches—dark reddish brown muck

32 to 40 inches—very dark gray and dark gray sand
40 to 52 inches—dark reddish brown muck

52 to 60 inches—very dark grayish brown muck

Seelyeville

0 to 10 inches—black muck
10 to 42 inches—dark brown muck
42 to 60 inches—black muck

Soil Properties and Qualities

Drainage class: Very poorly drained

Permeability: Moderately rapid to moderately slow

Available water capacity: Very high

Organic matter content: Very high

Surface runoff: Very slow or ponded

Seasonal high water table; Bowstring—at the surface to
2 feet below the surface; Seelyeville—2 feet above
to 2 feet below the surface

Frequency of flooding: Frequent

Inclusions

Contrasting inclusions:

* The very poorly drained Greenwood soils, which are
more acid than the major soils and are not subject to
flooding

» The very poorly drained Cathro soils, which have
loamy underlying material above a depth of 51 inches
and are not subject to flooding

* The very poorly drained Markey soils, which have
sandy underlying material above a depth of 51 inches
and are not subject to flooding

Similar soils:
* Mineral soils that are subject to flooding
Use and Management
e These soils are unsuited to most uses because of
flooding and severe wetness, but they provide habitat
for wetland wildlife (fig. 4).
Interpretive Groups

Land capability classification: 6w
Woodland ordination symbol: Not assighed
Windbreak suitability group: 10

870B—Itasca-Goodland complex, 1 to 8
percent slopes

Composition
Itasca soil and similar soils: 40 to 50 percent

Soil Survey

Goodland soil and similar soils: 35 to 40 percent
Contrasting inclusions: 10 to 15 percent

Setting

Landform and position on the landform: Side slopes and
shoulder slopes on moraines

Shape of areas: Moderately long and wide with
curvilinear edges

Size of areas: 20 to 120 acres

Typical Profile
Itasca

0 to 3 inches—dark brown silt loam

3 to 12 inches—brown silt loam

12 to 20 inches—grayish brown silt loam

20 to 25 inches—grayish brown silt loam and dark
yellowish brown sandy loam

25 to 43 inches—brown sandy loam

43 to 60 inches—yellowish brown sandy loam

Goodland

0 to 1 inch—very dark grayish brown silt loam

1 to 4 inches—grayish brown silt loam

4 to 10 inches—dark yellowish brown silt loam

10 to 13 inches—brown silt loam

13 to 18 inches—brown very fine sandy loam and dark
brown sandy loam

18 to 27 inches—dark brown sandy loam

27 to 35 inches—brown loamy coarse sand

35 to 60 inches—dark brown coarse sand

Soil Properties and Qualities

Drainage class: Well drained

Permeability: tasca—moderate; Goodland—moderate in
the upper part, rapid in the lower part

Available water capacily: ltasca—high; Goodland—
moderate

Organic matter content: Moderately low or low

Surface runoff: Slow or medium

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* Very poorly drained organic soils in depressions and
drainageways

 Soils that have a mantle of sand; in landscape
positions similar to those of the major soils

* The somewhat poorly drained Stuntz soils, which are
loamy throughout; on foot slopes and toe slopes

Similar soils:

* Soils that have more clay in the subsoil

* Soils in areas that have slopes of 8 to 15 percent

* Soils that have a surface layer of very fine sandy loam
» Soils that are moderately well drained
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Figure 4. —This afea of Bowslring-Seelyevills complex, irequentty flocdsd, provides good habitat for wetiand wildiite.

Use and Management
Cropland, pasture, and forage
Major management factors: Wind erosion, watar arasion
= The major crops are oals, corn lor sifiage, and foraga.
* Inztailing terraces, diversions, and grassed waterways,
using minimum tilage, and maimaining crop residue on
or near the surface reduce the hazard of erosion.
* Grazing when thess solls are wel resulls In
compaction of the surface layer, poor tilth, and
excesaive runoff. _ _
* Rotation grazing, weed control, and yeerly applications
of fertilizer help to maintain the quality and guantity of
fordge.
Woodland
Major management factons: Equipment fimitations

* The principal tree species are quaking aspen, paper
birch, American basswood, norfhern red oak, and sugar
maple, Species of limited extenl are eastern white ping,
white spruce, biglooth aspen, red pine, and baisam fir,
# Huts larm aaslly |f skidders are used whln the =oil is
wat, Deep ruts can restrict lateral drainage, alter soil
structure, and damage free roats,

= Undesirable planis may invade in clear-cut areas and
thus may prevent the astablizhment of desired spacies.
= Seedlings grow well ! competing vegetation is
controled with herbicides or by machanical removal.

Interpretive Groups
Land capabilify claseifiealion: 2a
Woodland ordination symbol: tlasca—7A; Goodland—7L
Windbreak suitabilly group: Hasca—3; Goodiand—8G
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870C—ltasca-Goodland complex, 8 to 15
percent slopes

Composition
ltasca soil and similar soils: 40 to 50 percent
Goodland soil and similar soils: 35 to 40 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Side slopes and
shoulder slopes on moraines
Shape of areas: Moderately long and wide with
curvilinear edges
Size of areas: 20 to 120 acres

Typical Profile
ltasca

0 to 6 inches—grayish brown silt loam

6 to 16 inches—yellowish brown very fine sandy loam

16 to 20 inches—grayish brown very fine sandy loam

20 to 23 inches—light brownish gray very fine sandy
loam and dark yellowish brown sandy loam

23 to 29 inches—dark brown sandy loam and light
brownish gray loamy very fine sand

29 to 48 inches—dark yellowish brown sandy loam

48 to 60 inches—Ilight olive brown sandy loam

Goodland

0 to 1 inch—very dark gray silt loam

1 to 6 inches—dark grayish brown silt loam

6 to 14 inches—dark brown very fine sandy loam

14 to 18 inches—prown very fine sandy loam

18 to 26 inches—brown fine sandy loam and dark
yellowish brown sandy loam

26 to 40 inches—dark yellowish brown sandy loam

40 to 46 inches—dark brown gravelly loamy sand

46 to 60 inches—dark brown gravelly sand

Soil Properties and Qualities

Drainage class: Well drained

Permeability: tasca—moderate; Goodland—moderate in
the upper par, rapid in the lower part

Available water capacity: Itasca—high; Goodland—
moderate

Organic matter content: Moderately low or low

Surface runoff: Slow or medium

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* Very poorly drained organic soils in depressions and
drainageways

* Soils that have a mantle of sand; in landscape
positions similar to those of the major soils

* The somewhat poorly drained Stuntz soils, which are
loamy throughout; on foot slopes and toe slopes

Soil Survey

Similar soils:

* Soils that have more clay in the subsoil

¢ Soils in areas that have slopes of 1 to 8 percent

* Soils that have a surface layer of very fine sandy loam
* Soils that are moderately well drained

Use and Management
Cropland, pasture, and forage

Major management factors: Wind erosion, water erosion
* The major crops grown are forage crops.

» Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, discouraging selective grazing,
controlling weeds, and applying fertilizer help to
maintain the quality and quantity of forage.

Woodland

Major management factors: Equipment limitations

» The principal tree species are quaking aspen, paper
birch, American basswood, northern red oak, and sugar
maple. Species of limited extent are eastern white pine,
white spruce, bigtooth aspen, red pine, and balsam fir.
* Ruts form easily if skidders are used when the soil is
wet. Deep ruts can restrict lateral drainage, alter soil
structure, and damage tree roots.

¢ Undesirable plants may invade in clear-cut areas and
thus may prevent the establishment of desired species.
» Seedlings grow well if competing vegetation is
controlled with herbicides or by mechanical removai.

Interpretive Groups

Land capability classification: 3e
Woodland ordination symbol: tasca—7A; Goodland—7L
Windbreak suitability group: Itasca—3; Goodland—6G

928B—Demontreville-Mahtomedi-Cushing
complex, 2 to 8 percent slopes

Composition
Demontreville soil and similar soils: 35 to 45 percent
Mahtomedi soil and similar soils: 25 to 35 percent
Cushing soil and similar soils: 20 to 30 percent
Contrasting inclusions: 10 to 15 percent

Setting

Landform and position on the landform: Demontreville—
side slopes and summits on moraines;
Mahtomedi—side slopes and shoulder slopes on
moraines; Cushing—summits on moraines

Slope range: 2 to 8 percent

Shape of areas: Long and wide with curvilinear edges

Size of areas: 30 to 100 acres

Typical Profile
Demontreville
0 to 2 inches—very dark gray loamy sand
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2 to 7 inches—brown loamy sand

7 to 22 inches—yellowish brown loamy sand

22 to 39 inches—brown loamy sand and dark brown
sandy loam

39 to 60 inches—dark brown sandy loam

Mahtomedi

0 to 2 inches—very dark gray loamy sand

2 to 9 inches—brown loamy sand

9 to 16 inches—dark yellowish brown loamy sand

16 to 60 inches—dark yellowish brown gravelly
sand

Cushing

0 to 3 inches—very dark grayish brown fine sandy
loam

3 to 11 inches—brown sandy loam

11 to 19 inches—brown sandy loam and dark brown
loam

19 to 32 inches—dark brown loam

32 to 60 inches—dark brown sandy loam

Soil Properties and Qualities

Drainage class: Demontreville—well drained;
Mahtomedi—excessively drained; Cushing—well
drained

Permeability: Demontreville—rapid in the upper part,
moderately slow in the lower part; Mahtomedi—
rapid; Cushing—moderate in the upper pan,
moderately slow in the iower part

Available water capacity: Demontreville—Ilow;
Mahtomedi—Ilow; Cushing—moderate

Organic matter content: Demontreville—Iow;
Mahtomedi—low; Cushing—moderately low

Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Alstad soils on toe
slopes and foot slopes

* Very poorly drained organic soils in depressions

* The somewhat poorly drained Meehan soils on toe
slopes and foot slopes

Similar soils:
¢ Soils in areas that have slopes of 8 to 15
percent

Use and Management
Cropland, pasture, and forage

Major management factors: Demontreville—available
water capacity, wind erosion; Mahtomedi—available
water capacity, wind erosion; Cushing—wind
erosion, water erosion

* The major crops are oats and corn for silage.

» Crops that tolerate drought are best suited in areas of
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the Demontreville and Mahtomedi soils. The available
moisture is not adequate tor good growth of other
crops.

* Maintaining crop residue on the surface, planting field
windbreaks, and growing a cover crop reduce the
hazards of wind erosion and water erosion.

¢ In areas of the Cushing soil, grazing during wet
periods results in compaction of the surface layer, poor
tilth, and excessive runoff.

¢ Installing terraces, diversions, and grassed waterways,
using minimum tillage, and maintaining crop residue on
or near the surface reduce the hazard of erosion on the
Cushing soil.

* Rotation grazing, weed control, and yearly applications
of fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: Demontreville—seedling
mortality; Mahtomedi—equipment limitations,
seedling mortality; Cushing—equipment limitations

¢ The principal tree species are red pine, northern red

oak, American basswood, quaking aspen, sugar maple,
and red maple. Species of limited extent are eastern
white pine, white spruce, bigtooth aspen, yellow birch,
and jack pine.

* Special site preparation, such as scalping before

planting, reduces the seedling mortality rate on the

Demontreville and Mahtomedi soils. Planting when the

soils are moist can also reduce the seedling mortality

rate.

* If openings are made in the canopy, invading plants

can prevent natural or artificial regeneration on the

Cushing soil.

* Adequate site preparation controls initial plant

competition, and spraying controls subsequent growth.

¢ The use of equipment is briefly restricted on the

Cushing soil in spring and during other excessively wet

periods. When this soil is wet, unsurfaced roads are

slippery and ruts form easily. Using wheeled and
tracked equipment when the soil is wet produces ruts
and increases compaction.

¢ Because the upper part of the Demontreville and

Mahtomedi soils becomes loose when dry, the use of

wheeled and tracked equipment may be restricted.

Interpretive Groups

Land capability classification: Demontreville—3s;
Mahtomedi—4s; Cushing—2e

Woodland ordination symbol: Demontreville—8S;
Mahtomedi—8S; Cushing—6L

Windbreak suitability group: Demontreville—5;
Mahtomedi—7; Cushing—3
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928C—Demontreville-Mahtomedi-Cushing
complex, 8 to 15 percent slopes

Composition
Demontreville soil and similar soils: 35 to 45 percent
Mahtomedi soil and similar soils: 25 to 35 percent
Cushing soil and similar soils: 20 to 30 percent
Contrasting inclusions: 5 to 15 percent

Setting
Landform and position on the landform: Side slopes and
shoulder slopes on moraines
Shape of areas: Long and wide with curvilinear edges
Size of areas: 30 to 100 acres

Typical Profile
Demontreville

0 to 1 inch—black loamy sand

1 to 8 inches—brown loamy sand

8 to 12 inches—yellowish brown loamy sand

12 to 31 inches—pale brown and yellowish brown
loamy sand

31 to 46 inches—brown sandy loam

46 to 60 inches—strong brown sandy loam

Mahtomedi

0 to 2 inches—very dark grayish brown loamy sand

2 to 4 inches—brown loamy sand

4 to 19 inches—yellowish brown loamy sand

19 to 31 inches—yellowish brown coarse sand

31 to 60 inches—yellowish brown gravelly coarse sand

Cushing

0 to 3 inches—very dark gray fine sandy loam

3 to 8 inches—brown sandy loam

8 to 15 inches—brown sandy loam and yellowish brown
loam

15 to 21 inches—yellowish brown loam and brown
sandy loam

21 to 40 inches—yellowish brown loam

40 to 60 inches—yellowish brown sandy loam

Soil Properties and Qualities

Drainage class: Demontreville—well drained;
Mahtomedi—excessively drained; Cushing—well
drained

Permeability: Demontreville—rapid in the upper part,
moderately slow in the lower part; Mahtomedi—
rapid; Cushing—moderate in the upper part,
moderately slow in the lower part

Available water capacity: Demontreville—low;
Mahtomedi—low; Cushing—moderate

Organic matter content: Demontreville—low;
Mahtomedi—low; Cushing—moderately low

Surface runoff: Demontreville—medium; Mahtomedi—
slow; Cushing—medium

Soil Survey

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Alstad soils on toe
slopes and foot slopes

* Very poorly drained organic soils in depressions

* The somewhat poorly drained Meehan soils on toe
slopes and foot slopes

Similar soils:
* Soils in areas that have slopes of 2 to 8 percent or 15
to 40 percent

Use and Management
Cropland, pasture, and forage

Major management factors: Demontreville—wind
erosion, water erosion, available water capacity;
Mahtomedi—available water capacity, wind erosion,
water erosion; Cushing—wind erosion, water
erosion

* The major crops are oats and corn for silage.

* Maintaining crop residue on the surface, planting field

windbreaks, using minimum tillage, and maintaining a

plant cover reduce the hazard of erosion.

 Crops that tolerate drought are best suited in areas of

the Demontreville and Mahtomedi soils. The available

moisture is not adequate for good growth of other
crops.

* In areas of the Cushing soil, grazing during wet

periods results in compaction of the surface layer, poor

tilth, and excessive runoff,

» Chisel plowing, farming across the slope, and

installing terraces, diversions, and grassed waterways

reduce the hazard of water erosion.

» Adjusting stocking rates, especially on the steeper

slopes, rotating grazing, discouraging selective grazing,

controlling weeds, and applying fertilizer help to
maintain the quality and quantity of forage.

Woodland

Major management factors: Demontreville—seedling
mortality; Mahtomedi—equipment limitations,
seedling mortality; Cushing—equipment limitations

* The principal tree species are red pine, northern red

oak, American basswood, quaking aspen, sugar maple,

and red maple. Species of limited extent are eastern
white pine, white spruce, bigtooth aspen, yellow birch,
and jack pine.

* Special site preparation, such as scalping before

planting, reduces the seedling mortality rate on the

Demontreville and Mahtomedi soils. Planting when the

soils are moist also reduces the seedling mortality rate.

* |f openings are made in the canopy, invading plants

can prevent natural or artificial regeneration on the

Cushing sail.
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s Adequate site preparation controls initial plant
competition, and spraying controls subsequent growth.
* The use of equipment is briefly restricted on the
Cushing soil in spring and during other excessively wet
periods. When this soil is wet, unsurfaced roads are
slippery and ruts form easily. Using wheeled and
tracked equipment when the soil is wet produces ruts
and increases compaction.

* Because the upper part of the Demontreville and
Mahtomedi soils becomes loose when dry, the use of
wheeled and tracked equipment may be restricted.

Interpretive Groups

Land capability classification: Demontreville—4e;
Mahtomedi—6s; Cushing—3e

Woodland ordination symbol: Demontreville—8S;
Mahtomedi—8S; Cushing——6L

Windbreak suitability group: Demontreville—S5;
Mahtomedi—7; Cushing—3

928E—Demontreville-Mahtomedi-Cushing
complex, 15 to 40 percent slopes

Composition
Demontreville soil and similar soils: 35 to 45 percent
Mahtomedi scil and similar soils: 25 to 35 percent
Cushing soil and similar soils: 20 to 30 percent
Contrasting inclusions: 5 to 10 percent

Setting

Landform and position on the landform: Demontreville
and Mahtomedi—side slopes and shoulder slopes
on moraines; Cushing—side slopes on moraines

Slope range: Demontreville—15 to 40 percent;
Mahtomedi—15 to 40 percent; Cushing—15 to 30
percent

Shape of areas: Long and moderately wide with
curvilinear edges

Size of areas: 30 to 300 acres

Typical Profile
Demontreville

0 to 4 inches—very dark brown loamy sand

4 to 10 inches—brown loamy sand

10 to 33 inches—dark yellowish brown sand

33 to 42 inches—dark brown fine sandy loam

42 to 60 inches—dark reddish brown sandy loam
Mahtomedi

0 to 3 inches—black loamy sand

3 to 23 inches—dark brown sand

23 to 60 inches—brown gravelly sand

Cushing

0 to 7 inches—dark brown fine sandy loam
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7 to 16 inches—pale brown loam

16 to 21 inches—pale brown and dark brown loam

21 to 29 inches—dark brown and pale brown clay loam
29 to 49 inches—dark brown clay loam

49 to 60 inches—dark brown sandy clay loam

Soil Properties and Qualities

Drainage class: Demontreville—well drained;
Mahtomedi—excessively drained; Cushing—well
drained

Permeability: Demontreville—rapid in the upper part,
moderately slow in the lower part; Mahtomedi—
rapid; Cushing—moderate in the upper part,
moderately slow in the lower part

Available water capacity: Demontreville—low;
Mahtomedi—low; Cushing—moderate

Organic matter content: Demontreville—low;
Mahtomedi—low; Cushing—moderately low

Surface runoff: Demontreville—medium; Mahtomedi—
medium; Cushing—rapid

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Alstad soils on toe
slopes and foot slopes

» Very poorly drained organic soils in depressions

* The somewhat poorly drained Meehan soils on toe
slopes and foot slopes

Similar soils:
¢ Soils in areas that have slopes of 8 to 15 percent

Use and Management
Pasture and forage

Major management factors: Slope

* Returning crop residue to the soil, adjusting stocking
rates, especially on the steeper slopes, discouraging
selective grazing, controlling weeds, and applying
fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: Equipment limitations,
erosion, seedling mortality

¢ The principal tree species are red pine, northern red

oak, American basswood, quaking aspen, sugar maple,

and red maple. Species of limited extent are eastern

white pine, white spruce, bigtooth aspen, yellow birch,

and jack pine.

* Plant competition can be expected to prevent natural

or planted regeneration unless precautionary measures

are taken on the Cushing soil. Seedlings grow well if

competing vegetation is controlled with herbicides or by

mechanical removal,

* Because the soils are highly erodible, the possible
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siltation of nearby lakes and streams is a concern.
Using only those logging methods that do not disturb
the organic mat helps to prevent this pollution.

* Because of the slope, the number of suitable landing
sites is minimal. Preferred locations for landings are on
the nearly level parts of this unit.

* Special care is needed in laying out roads and
landings and in operating the equipment. Roads can be
designed so that they conform to the topography. The
grade should be kept as low as possible.

¢ Because of droughtiness, seedling mortality is a
concern. Using special planting stock or containerized
seedlings can reduce the seedling mortality rate.

Interpretive Groups

Land capability classification: Demontreville—7e;
Mahtomedi—7s; Cushing—6e

Woodland ordination symbol: Demontreville—8R;
Mahtomedi—8R; Cushing—6R

Windbreak suitability group: Demontreville—S5;
Mahtomedi—7; Cushing—3

1002—Fluvaquents, frequently flooded

Composition

Fluvaquents and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform and position on the landform: Adjacent to
streams on flood plains

Slope range: 0 to 2 percent

Shape of areas: Elongated

Size of areas: 15 to 200 acres

Typical Profile

0 to 5 inches—black silt loam

5 to 12 inches—dark grayish brown very fine sandy
loam

12 to 30 inches—dark grayish brown, mottled very fine
sandy loam

30 to 60 inches—dark grayish brown, mottled fine
sandy loam

Soil Properties and Qualities

Drainage class: Poorly drained

Permeability: Moderate to rapid

Available water capacity: High to low

Organic matter content: Moderate or moderately low

Surface runoff: Very slow

Seasonal high water table: At the surface to 2 feet
below the surface

Soil Survey

Frequency of flooding: Frequent

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Meehan soils, which are
not subject to flooding; in the higher landscape
positions

* The poorly drained Staples soils, which are not
subject to flooding; in the higher landscape positions

Similar soils:
* Some areas are predominantly organic soils that are
subject to flooding.

Use and Management

* These soils are unsuited to most uses because of
flooding and severe wetness, but they provide habitat
for wetland wildiife.

Interpretive Groups

Land capability classification: 6w
Woodland ordination symbol: Not assigned
Windbreak suitability group: Not assigned

1141—Runeberg loam, acid substratum,
depressional

Composition

Runeberg soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting

Landform and position on the landform: Toe slopes,
depressions, and drainageways on drumlins and
moraines

Slope range: 0 to 2 percent

Shape of areas: Long and narrow with curvilinear edges

Size of areas: 5 to 80 acres

Typical Profile

0 to 10 inches—black loam

10 to 14 inches—very dark gray sandy loam

14 to 27 inches—olive gray, mottled sandy loam
27 1o 60 inches—gray, mottled sandy loam

Soil Properties and Qualities

Drainage class: Very poorly drained
Permeability: Moderately slow or slow
Available water capacity: Moderate

Organic matter content: High or very high
Surface runoff: Very slow

Surface runoff: Very slow or ponded

Depth to the water table: 0.5 foot to 2.0 feet
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Inclusions

Contrasting inclusions:

* The moderately well drained Huntersville soils in the
higher landscape positions

* The very poorly drained Roscommon soils, which are
sandy throughout; adjacent to drainageways

* The very poorly drained Cathro soils, which have
organic layers over loamy material

* The somewhat poorly drained Paddock soils in the
slightly higher landscape positions

* The poorly drained Staples soils, which have a sandy
mantle over dense, loamy till

Similar soils:

* Soils that have a surface layer of fine sandy
loam

¢ Soils that have a sandy subsurface layer

Use and Management
Cropland, pasture, and forage

Major management factors: Seasonal high water table

* The major crops are oats and corn for silage.

¢ Restricting grazing during wet periods helps to prevent
compaction and poor tilth.

* Pastures can be improved by installing a drainage
system and by seeding the more desirable plants that
are adapted to the wet conditions.

» Controlling brush and deferring grazing when the soil
is wet and until the forage is at an optimum height help
to keep the pasture in good condition.

Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow

* The principal tree species are quaking aspen and

black ash. Species of limited extent are white oak and

green ash.

* Because of the seasonal high water table, trees on

this soil are shallow rooted. Some may be blown down

during periods of high winds and excessive wetness.

* |f the overstory is removed, competition from

undesirable species may be severe.

* Adequate site preparation controls initial plant

competition, and spraying controls subsequent growth.

» Using wheeled and tracked equipment on wet soil

produces ruts, compacts the soil, and damages the

roots of trees.

¢ The soil is usually wet from fall to early summer and

can be wet during other periods. Equipment can be

used only during dry periods in the summer and during

winter when the snow cover is adequate.

Interpretive Groups

Land capability classification: 6w, undrained
Woodland ordination symbol: 3W
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Windbreak suitability group: 10

1151B—Blowers sandy loam, acid
substratum, 1 to 5 percent slopes

Composition

Blowers soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Foot slopes,
side slopes, and summits on drumlins
Shape of areas: Moderately long and moderately wide
with smooth edges
Size of areas: 5 to 100 acres

Typical Profile

0 to 5 inches—black sandy loam

5 to 10 inches—brown sandy loam

10 to 17 inches—brown and yellowish brown sandy
loam

17 to 23 inches—yellowish brown and brown, mottled
sandy loam

23 to 35 inches—dark yellowish brown, mottled sandy
loam

35 to 60 inches—yellowish brown, mottled sandy loam

Soil Properties and Qualities

Drainage class: Moderately well drained

Permeability: Upper part—moderate; lower part—very
slow

Available water capacity: Moderate

Organic matter content: Moderate or high

Surface runoff: Medium

Depth to the water table: 2 to 3 feet

Special characteristics: A root-restricting layer at a depth
of 44 inches

Inclusions

Contrasting inclusions:

* The moderately well drained Huntersville soils, which
have a sandy mantle; in landscape positions similar to
those of the Blowers sail

* The well drained Redeye soils, which have a sandy
mantle; in the slightly higher landscape positions

* The somewhat poorly drained Paddock soils on foot
slopes

Similar soils:

* Soils that have a surface layer of loamy sand or fine
sandy loam

* Soils that have a sandy subsurface layer

* Soils that are somewhat poorly drained

» Soils that have a higher clay content in the subsurface
layer
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Use and Management
Cropland, pasture, and forage

Major management factors: Wind erosion, water erosion
» The major crops are oats, corn for silage, and forage.
* The underlying dense till restricts the growth of deep-
rooted plants.

* Restricting grazing during wet periods helps to prevent
compaction and poor tilth.

* Chisel plowing, using minimum tillage, and installing
grassed waterways and diversions reduce the hazard of
erosion.

* Rotation grazing, weed control, and yearly applications
of fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: Equipment limitations

¢ The principal tree species are quaking aspen, northern
red oak, and American basswood. Species of limited
extent are red pine, white oak, American elm, jack pine,
and white spruce.

» |f large openings are made in the canopy, invading
plants can delay natural or artificial regeneration of
desirable species.

* Seedlings grow well if competing vegetation is
controlled with herbicides or by mechanical removal.

* The use of equipment is restricted in spring and
during other excessively wet periods. The upper part of
the subsoil is saturated during these periods. The
degree of saturation generally is higher on the lower
parts of the slopes.

e Ruts form easily if skidders are used when the soil is
wet. Deep ruts can restrict lateral drainage, alter soil
structure, and damage tree roots.

Interpretive Groups

Land capability classification: 2e
Woodland ordination symbol: 6L
Windbreak suitability group: 4F

1153B—Huntersville loamy sand, acid
substratum, 1 to 6 percent slopes

Composition

Huntersville soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting
Landform and position on the landform: Convex or
concave side slopes and summits on drumlins
Shape of areas: Ovoid, elongated, or moderately long
and moderately wide with smooth edges
Size of areas: 5 to 200 acres

Soil Survey

Typical Profile

0 to 7 inches—very dark grayish brown loamy sand

7 to 14 inches—grayish brown and yellowish brown
loamy sand

14 to 26 inches—yellowish brown, mottled loamy sand

26 to 58 inches—yellowish brown, mottled sandy loam

58 to 60 inches—light brownish gray, mottled sandy
loam

Soil Properties and Qualities

Drainage class: Moderately well drained

Permeability: Upper part—rapid; lower part—very slow

Available water capacity: Moderate

Organic matter content: Moderately low or moderate

Surface runoff: Slow

Depth to the water table: 2.5 to 4.0 feet

Special characteristics: A root-restricting layer at a depth
of 58 inches

Inclusions

Contrasting inclusions:

* The moderately well drained Friendship soils, which
are sandy throughout; in landscape positions similar to
those of the Huntersville soil

* The poorly drained Staples soils on nearly level,
concave slopes and in drainageways

* The very poorly drained Runeberg soils, which are
sandy loam throughout; in drainageways

» The somewhat poorly drained Paddock soils on foot
slopes

* Soils that have lenses and layers of sand and gravel;
on toe slopes adjacent to drainageways

Similar soils:

* Soils that have a slightly thicker or thinner sandy
mantle

* Soils that are well drained

* A few areas of soils that have steeper slopes

* Soils that have a surface layer of loamy fine sand,
sand, or sandy loam

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion

* The major crops are oats, corn for silage, and forage.

* The underlying dense till restricts the growth of deep-

rooted plants.

» Careful irrigation helps to prevent the development of

a perched water table.

* Maintaining crop residue on the surface, planting field

windbreaks, and growing a cover crop reduce the

hazard of wind erosion.

* Rotation grazing, weed control, and yearly applications

of fertilizer maintain the quality and quantity of forage.
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Woodland

Major management factors: Equipment limitations

* The principal tree species are quaking aspen, red
pine, and jack pine. Species of limited extent are bur
oak, bigtooth aspen, and northern red oak.

e Unless the site is adequately prepared, competition
from undesirable plants can prevent or delay natural or
artificial reestablishment of trees.

* The use of equipment is restricted in spring and
during other excessively wet periods. The upper parnt of
the subsoil is saturated during these periods. The
degree of saturation generally is higher on the lower
parts of the slopes.

Interpretive Groups

Land capability classification: 3s
Woodland ordination symbol: 6L
Windbreak suitability group: 5

1155—Staples loamy sand, acid substratum

Composition

Staples soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Foot slopes and
toe slopes on drumlins
Slope range: 0 to 2 percent
Shape of areas: Elongated
Size of areas: 5 to 200 acres

Typical Profile

0 to 4 inches—very dark brown loamy sand

4 to 9 inches—grayish brown, mottled loamy sand

9 to 18 inches—Ilight brownish gray, mottied loamy sand
18 to 27 inches—braown, mottled sand

27 to 35 inches—brown, mottled sandy loam

35 to 41 inches—brown loamy sand

41 to 60 inches—yellowish brown, mottled sandy loam

Soil Properties and Qualities

Drainage class: Poorly drained

Permeability: Upper part—rapid; lower part—very slow

Available water capacity: Low

Organic matter content: Moderate or high

Surface runoff: Slow

Depth to the water table: 0.5 foot to 2.0 feet

Special characteristics: A root-restricting layer at a depth
of 41 inches

Inclusions

Contrasting inclusions:
* The moderately well drained Huntersville soils in the
higher landscape positions
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* The very poorly drained Cathro soils, which have
organic layers over loamy material

* The very poorly drained Markey soils, which have
organic layers over sandy material

* The somewhat poorly drained Paddock soils, which
are loamy throughout; in the slightly higher landscape
positions

Similar soils:

* Soils that have a thicker or thinner sandy mantle

* Soils that have a surface layer of sandy loam or sand
* Soils that have boulders on the surface

Use and Management
Cropland, pasture, and forage

Major management factors: Seasonal high water table,
available water capacity, wind erosion

* The major crops are oats and corn for silage.

* Wetness limits the choice of plants and the period of

grazing.

* Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

» Maintaining crop residue on the surface, planting field

windbreaks, using minimum tillage, and maintaining a

plant cover reduce the hazard of wind erosion.

¢ The underlying dense till restricts the growth of deep-

rooted plants.

* Restricting grazing during wet periods helps to prevent

compaction and poor tilth.

* Rotation grazing, mowing and clipping, weed control,

and yearly applications of fertilizer help to maintain the

quality and quantity of forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow
* The principal tree species are quaking aspen and
northern red cak. Species of limited extent are black
ash, jack pine, white oak, and American eim.
» Because of the seasonal high water table, trees on
this soil are shallow rooted. Many trees may be blown
down during periods of high winds and excessive
wetness.
* If openings are made in the canopy, invading plants
can prevent natural or artificial regeneration of desirable
species.
* Adequate site preparation controls initial plant
competition, and spraying controls subsequent growth.
* Because of droughtiness, seasonal wetness, and
restricted rooting depth, seedling mortality is a concern.
Using special planting stock or containerized seedlings
can reduce the seedling mortality rate.

Interpretive Groups
Land capability classification: 3w
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Woodland ordination symbol: 6W
Windbreak suitability group: 2

1157—Paddock loam, acid substratum

Composition
Paddock soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Toe slopes and
summits on drumlins
Slope range: 0 to 2 percent
Shape of areas: Long and moderately wide with
curvilinear edges or ovoid
Size of areas: 10 to 120 acres

Typical Profile

0 to 7 inches—black loam

7 to 13 inches—dark grayish brown sandy loam

13 to 20 inches—dark brown, mottled sandy loam

20 to 31 inches—yellowish brown, mottled sandy loam

31 to 41 inches—dark yellowish brown, mottled sandy
loam

41 to 45 inches—brown, mottled sandy loam

45 to 60 inches—dark yellowish brown, mottled sandy
loam

Soil Properties and Qualities

Drainage class: Somewhat poorly drained

Permeability: Upper part—moderate; lower part—very
slow

Available water capacity: Moderate

Organic matter content: Moderate or high

Surface runoff: Slow

Depth to the water table: 1 to 3 feet

Special characteristics: A root-restricting layer at a depth
of 45 inches

Inclusions

Contrasting inclusions:

* The moderately well drained Huntersville soils, which
have a sandy mantle 20 to 40 inches thick over dense
till; in the higher landscape positions

* The very poorly drained Runeberg soils in depressions
and swales

Similar soils:

¢ Soils that have a surface layer of loam, fine sandy
loam, or loamy sand

» Soils that have a sandy subsurface layer

* Soils that have cobbles and boulders on the surface

Use and Management
Cropland, pasture, and forage
Major management factors: Seasonal high water table

Soil Survey

» The major crops are oats, barley, and corn for silage.
* Wetness limits the choice of plants, restricts the period
of grazing, limits the production of deep-rooted crops,
and increases the risk of winterkill.

* Restricting grazing during wet periods helps to prevent
compaction and poor tilth. ‘

* The underlying dense tili restricts the growth of deep-
rooted plants.

* Rotation grazing, weed control, and yearly applications
of fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: Equipment limitations,
windthrow

¢ The principal tree species are quaking aspen and

northern red oak. Species of limited extent are white

spruce, black ash, American elm, white oak, and green

ash.

* The use of equipment is restricted in spring and

during other excessively wet periods. The upper part of

the subsoil is saturated during these periods.

* Using wheeled and tracked equipment when the soil is

wet produces ruts, compacts the soil, and damages the

roots of trees.

* If openings are made in the canopy, invading plants

can prevent natural or artificial regeneration of desirable

species.

* Seedlings grow well if competing vegetation is

controlled with herbicides or by mechanical removal.

» Because of the seasonal high water table, trees on

this soil are shallow rooted. Some may be blown down

during periods of high winds and excessive wetness.

Interpretive Groups

Land capability classification: 2w
Woodland ordination symbol: AW
Windbreak suitability group: 1

1160B—Redeye loamy sand, acid
substratum, 1 to 6 percent slopes
Composition
Redeye soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent
Setting

Landform and position on the landform: Plane or slightly
convex side slopes and shoulder slopes on drumlins

Shape of areas: Ovoid, elongated, or moderately long
and moderately wide with smooth edges

Size of areas: 5 to 100 acres

Typical Profile
0 to 6 inches—very dark grayish brown loamy sand
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6 to 15 inches—dark brown loamy fine sand

15 to 21 inches—dark yellowish brown Joamy sand
21 1o 33 inches—yellowish brown sand

33 to 60 inches—yellowish brown sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—rapid; lower part—very slow

Available water capacity: Low

Organic matter content: Moderately low or moderate

Surface runoff: Slow

Depth to the walter table: Greater than 6 feet

Special characteristics: A root-restricting layer at a depth
of 55 inches

Inclusions

Contrasting inclusions:

* The moderately well drained Huntersville soils on the
more nearly level slopes

* The moderately well drained Blowers soils, which do
not have a sandy mantle; on the more nearly level
slopes

* Poorly drained, sandy soils adjacent to drainageways

Similar soils:

* Soils in which the sandy mantle is slightly thicker or
thinner

* Soils in areas that have slopes of 6 to 12 percent

» Soils that have a surface soil of sandy loam

¢ Soils that have small pockets of sand or sand and
gravel in the underlying material

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion

* The major crops are oats, corn for silage, and forage.

» Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

* The underlying dense till restricts the growth of deep-

rooted plants.

* Careful irrigation helps to prevent the development of

a perched water table.

* Maintaining crop residue on the surface, planting field

windbreaks, and growing a cover crop reduce the

hazard of wind erosion.

* Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality

* The principal tree species are quaking aspen, red

pine, and jack pine. Species of limited extent are bur
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oak, bigtooth aspen, and northern red oak.

» Unless the site is adequately prepared, competition
from undesirable plants can prevent or delay natural or
artificial reestablishment of trees.

* Because of droughtiness, seedling mortality is a
concern. Special site preparation, such as scalping
before planting, reduces the seedling mortality rate.

* Because the surface layer becomes loose during dry
periods, the use of equipment is limited. Maintaining the
surface mat helps to overcome this limitation.

» Using specialized or containerized seedlings can
reduce the seedling mortality rate.

Interpretive Groups

Land capability classification: 3s
Woodland ordination symbol: 6S
Windbreak suitability group: 5

1160C—Redeye loamy sand, acid
substratum, 6 to 12 percent slopes

Composition

Redeye soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting
Landform and position on the landform: Plane to convex
side slopes and shoulder slopes on drumlins
Shape of areas: Ovoid, elongated, or short and narrow
with smooth edges
Size of areas: 5 to 60 acres

Typical Profile

0 to 7 inches—dark brown loamy sand

7 to 14 inches—dark yellowish brown loamy sand
14 to 22 inches—dark brown loamy sand

22 to 27 inches—dark yellowish brown loamy sand
27 to 60 inches—dark yellowish brown sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—rapid; lower part—very slow

Available water capacity: Low

Organic matter content: Moderately low or moderate

Surface runoff: Medium

Depth to the water table: Greater than 6 feet

Special characteristics: A root-restricting layer at a depth
of 44 inches

Inclusions

Contrasting inclusions:

* The moderately well drained Blowers soils, which are
sandy loam throughout; in the less sloping areas

* The moderately well drained Huntersville soils in the
less sloping areas
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* Poorly drained sands and gravel on toe slopes
adjacent to drainageways

Similar soils:

* Soils in which the sandy mantle is slightly thicker or
thinner

* Soils in areas that have slopes of 1 to 6 percent

* Soils that have a surface soil of sandy loam

* Small areas of soils that have sand or sand and gravel
in the underlying material

Use and Management
Cropland, pasture, and forage

Major management factors: Wind erosion, water erosion,
available water capacity

* The major crops are oats, corn for silage, and forage.

* Maintaining crop residue on the surface, planting field

windbreaks, maintaining a plant cover, and growing a

cover crop reduce the hazards of wind erosion and

water erosion.

 Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

* The underlying dense till restricts the growth of deep-

rooted plants.

» Careful irrigation helps to prevent the development of

a perched water table.

» Adjusting stocking rates, especially on the steeper

slopes, rotating grazing, discouraging selective grazing,

controlling weeds, and applying fertilizer help to

maintain the quality and quantity of forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality

* The principal tree species are quaking aspen, red

pine, and jack pine. Species of limited extent are bur

oak, bigtooth aspen, and northern red oak.

* Because of droughtiness, seedling mortality is a

concern. Special site preparation, such as scalping

before planting, reduces the seedling mortality rate.

» Unless the site is adequately prepared, competition

from undesirable plants can prevent or delay natural or

artificial reestablishment of trees.

» Because the surface layer becomes loose during dry

periods, the use of equipment is limited. Maintaining the

surface mat helps to overcome this limitation.

* Using specialized or containerized seedlings can

reduce the seedling mortality rate.

Interpretive Groups

Land capability classification: 3e
Woodland ordination symbol: 6S
Windbreak suitability group: 5

Soil Survey

1943—Roscommon loamy sand

Composition

Roscommon soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Depressions,
drainageways, and toe slopes on outwash plains
and till-floored glacial lake plains
Slope range: 0 to 2 percent
Shape of areas: Elongated or circular
Size of areas: 5 to 50 acres

Typical Profile

0 to 6 inches—very dark gray loamy sand
6 to 24 inches—brown, mottled sand
24 to 60 inches—gray, mottled sand

Soil Properties and Qualities

Drainage class: Very poorly drained

Permeability: Rapid

Available water capacity: Low

Organic matter content: High or very high

Surface runoff: Slow

Seasonal high water table: 1 foot above to 1 foot below
the surface

Inclusions

Contrasting inclusions:

* The moderately well drained Friendship soils on rises
* The very poorly drained Markey soils, which have
organic layers over sandy material

* The somewhat poorly drained Meehan soils in the
higher landscape positions

Similar soils:

* Soils that are somewhat poorly drained

» Soils that have a surface layer of sandy loam, sand,
fine sand, coarse sand, or mucky sand

» Soils that have a loamy subsurface layer

Use and Management
Pasture and forage

Major management factors: Seasonal high water table,
available water capacity, wind erosion

* Wetness limits the choice of plants and the period of

grazing.

* Rotating grazing, mowing and clipping, controlling

weeds, and applying fertilizer help to maintain the

quality and quantity of forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow

* The principal tree species are quaking aspen and

black ash. Species of limited extent are black spruce,
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tamarack, and northern whitecedar.

» Seasonal wetness results in a high seedling mortality
rate.

» The availability of landing sites is severely limited
because of wetness.

¢ Only trees and shrubs that tolerate wetness should be
planted.

¢ The soil is usually wet from fall to spring and can be
wet during other periods. Equipment can be used only
during dry periods in the summer and during winter
when the snow cover is adequate.

« |If openings are made in the canopy, invading plants
can prevent natural or artificial regeneration of desirable
species.

¢ Because of the seasonal high water table, trees on
this soil are shallow rooted. Many trees may be blown
down during periods of high winds and excessive
wetness.

Interpretive Groups

Land capability classification: 6w
Woodland ordination symbol: 3W
Windbreak suitability group: 10

1956—Staples loamy sand

Composition

Staples soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform and position on the landform: Plane and
slightly convex areas on foot slopes and in
depressions on drumlins

Slope range: 0 to 2 percent

Shape of areas: Elongated

Size of areas: 5 to 25 acres

Typical Profile

0 to 7 inches—very dark gray, mottied loamy sand

7 to 36 inches—very dark grayish brown and grayish
brown, mottled sand

36 to 60 inches—olive gray, mottled sandy loam

Soil Properties and Qualities

Drainage class: Poorly drained

Permeability: Upper pant—rapid; lower part—very slow

Available water capacity: Low

Organic matter content: Moderate or high

Surface runoff: Slow

Depth to the water table: 0.5 foot to 2.0 feet

Special characteristics: A root-restricting layer at a depth
of 44 inches
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Inclusions

Contrasting inclusions:

* The moderately well drained Huntersville soils in the
higher landscape positions

* The very poorly drained Cathro soils, which have
organic layers over loamy material

* The very poorly drained Markey soils, which have
organic layers over sandy material

* The somewhat poorly drained Paddock soils, which
are loamy throughout; in the slightly higher landscape
positions

Similar soils:

* Soils that have a thicker or thinner sandy mantle

* Soils that have a surface layer of sandy loam or sand
* Soils that have boulders on the surface

Use and Management
Cropland, pasture, and forage

Major management factors: Seasonal high water table,
available water capacity, wind erosion

» The major crops are oats and corn for silage.

* Wetness limits the choice of plants and the period of

grazing.

* Restricting grazing during wet periods helps to prevent

compaction and poor tilth.

» Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

» Maintaining crop residue on the surface, planting field

windbreaks, using minimum tillage, and maintaining a

plant cover reduce the hazard of erosion.

* The underlying dense till restricts the growth of deep-

rooted plants.

» Rotation grazing, mowing and clipping, weed control,

and yearly applications of fertilizer help to maintain the

quality and quantity of forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow

* The principal tree species are quaking aspen and

northern red oak. Species of limited extent are black

ash, jack pine, white oak, and American elm.

» Because of the seasonal high water table, trees on

this soil are shallow rooted. Many trees may be blown

down during periods of high winds and excessive

wetness.

* |If openings are made in the canopy, invading plants

can prevent natural or artificial regeneration of desirable

species.

* Adequate site preparation controls initial plant

competition, and spraying controls subsequent growth.

* Because of droughtiness, seasonal wetness, and the

restricted rooting depth, seedling mortality is a concern.
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Using special planting stock or containerized seedlings
can reduce the seedling mortality rate.

Interpretive Groups

Land capability classification: 3w
Woodland ordination symbol: 6W
Windbreak suitability group: 2

1957B—Friendship loamy sand, loamy
substratum, 1 to 6 percent slopes

Composition

Friendship soil and similar soils; 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Foot slopes and
summits on outwash plains, drumlins, and moraines
Shape of areas: Long and moderately wide with
curvilinear edges
Size of areas: 10 to 250 acres

Typical Profile

0 to 8 inches—very dark grayish brown loamy sand
8 to 18 inches—brown loamy sand

18 to 26 inches—yellowish brown sand

26 to 34 inches—yellowish brown, mottled sand

34 to 40 inches—strong brown, mottied sand

40 to 48 inches—brown, mottled sand

48 to 60 inches—yellowish brown, mottled loam

Soil Properties and Qualities

Drainage class: Moderately well drained

Permeability: Upper part—rapid; lower part—moderate
or moderately slow

Available water capacity: L .ow

Organic matter content: Low or moderately low

Surface runoff: Slow

Depth to the water table: 3 to 6 feet

Inclusions

Contrasting inclusions:

* The moderately well drained Blowers soils, which are
loamy throughout; in the slightly higher landscape
positions

* The very poorly drained Roscommon soils in
depressions and drainageways

Similar soils:

* Soils that are sandy throughout

» Soils that are somewhat poorly drained

* Soils that have a surface layer of sand, loamy fine
sand, or fine sand

* Soils that contain 10 to 35 percent gravel in the sandy
material

Soil Survey

* Soils that have loamy material above a depth of 40
inches

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion

* The major crops are oats, corn for silage, and forage.

» Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

* Maintaining crop residue on the surface, planting field

windbreaks, using minimum tillage, and maintaining a

plant cover reduce the hazard of erosion.

» Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: Equipment limitations,
seedling mortality

* The principal tree species are jack pine, red pine, and

quaking aspen.

* This soil is well suited to year-round logging.

« Cutting the timber or removing the understory

increases the hazard of wind erosion.

* Avoiding excessive disturbance of the soil, stabilizing

cuts with a grass straw muich, and interplanting with a

cover crop reduce the hazard of wind erosion.

* Using special planting stock or containerized seedlings

can reduce the seedling mortality rate.

» Special site preparation, such as scalping before

planting, also reduces the seedling mortality rate.

» Because the upper part of the soil becomes loose

when dry, the use of wheeled and tracked equipment

may be restricted.

Interpretive Groups

Land capability classification: 3s
Woodland ordination symbol: 7S
Windbreak suitability group: 7

1970B—Menahga loamy sand, till
substratum, 2 to 8 percent slopes

Composition

Menahga soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Side slopes and
summits on drumlins and moraines
Shape of areas: Moderately long and moderately wide
with curvilinear edges
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Size of areas: 40 to 200 acres

Typical Profile

0 to 4 inches—very dark gray loamy sand

4 to 9 inches—dark grayish brown loamy sand
9 to 49 inches—yellowish brown sand

49 to 60 inches—brown sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—rapid; lower part—very slow

Available water capacity: Low

Organic matter content: Low or moderately low

Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Special characteristics: A root-restricting layer at a depth
of 49 inches

Inclusions

Contrasting inclusions:

» The moderately well drained Friendship soils that have
a loamy substratum or are sandy throughout; in the
lower landscape positions

Similar soils:

* Soils that contain 10 to 35 percent gravel in the sandy
material

* Soils that have loamy material above a depth of 40
inches

* Scils that have a surface layer of sand, loamy coarse
sand, or coarse sand

* Soils in areas that have slopes of 8 to 15 percent

¢ Soils that are sandy throughout

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion

* The major crops are oats, corn for silage, and forage.

* Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

« Careful irrigation helps to prevent the development of

a perched water table.

* Maintaining crop residue on the surface, planting field

windbreaks, using minimum tillage, and maintaining a

plant cover reduce the hazard of erosion.

* Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: Seedling mortality

* The principal tree species are red pine, quaking
aspen, and jack pine. Species of limited extent are
northern red oak and bur oak.
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* This soil is well suited to year-round logging.

¢ Cutting the timber or removing the understory
increases the hazard of wind erosion.

* Avoiding excessive disturbance of the soil, stabilizing
cuts with a grass straw mulch, and interplanting with a
cover crop reduce the hazard of wind erosion.

* Using special planting stock or containerized seedlings
can reduce the seedling mortality rate.

* Special site preparation, such as scalping before
planting, also reduces the seedling mortality rate.

* Because the upper part of the soil becomes loose
when dry, the use of wheeled and tracked equipment
may be restricted.

* Unless the site is adequately prepared, competition
from undesirable plants can prevent or delay natural or
artificial reestablishment of trees.

Interpretive Groups

Land capability classification: 4s
Woodland ordination symbol: 6S
Windbreak suitability group: 7

1970C—Menahga loamy sand, till
substratum, 8 to 15 percent slopes

Composition

Menahga soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Side slopes and
shoulder slopes on drumlins and moraines
Shape of areas: Moderately long and moderately wide
with curvilinear edges
Size of areas: 20 to 80 acres

Typical Profile

0 to 3 inches—very dark gray loamy sand
3 to 7 inches—brown sand

7 to 48 inches—yellowish brown sand

48 to 60 inches—dark brown sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—rapid; lower part—very slow

Available water capacity: Low

Organic matter content: Low or moderately low

Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Special characteristics: A root-restricting layer at a depth
of 48 inches

Inclusions

Contrasting inclusions:
* The moderately well drained Friendship soils that have
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a loamy substratum; in the lower landscape positions

* The moderately well drained Friendship soils that are
sandy throughout; in the slightly lower landscape
positions

Similar soils:

» Soils that contain 10 to 35 percent gravel in the sandy
material

* Soils that have loamy material above a depth of 40
inches

* Soils that have a surface layer of sand, loamy coarse
sand, or coarse sand

* Soils in areas that have slopes of 2 to 8 percent

* Soils that are sandy throughout

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion, water erosion

* The major crops are oats, corn for silage, and forage.

» Crops that tolerate drought are best suited. The

available moisture is not adequate for good growth of

other crops.

» Maintaining crop residue on the surface, planting field

windbreaks, using minimum tillage, and maintaining a

plant cover reduce the hazard of erosion.

» Adjusting stocking rates, especially on the steeper

slopes, rotating grazing, discouraging selective grazing,

controlling weeds, and applying fertilizer help to

maintain the quality and quantity of forage.

Woodland

Major management factors: Seedling mortality

* The principal tree species are red pine, quaking
aspen, and jack pine. Species of limited extent are
northern red oak and bur oak.

* This soil is well suited to year-round logging.

» Cutting the timber or removing the understory
increases the hazard of wind erosion.

* Avoiding excessive disturbance of the soil, stabilizing
cuts with a grass straw mulch, and interplanting with a
cover crop reduce the hazard of wind erosion.

» Using special planting stock or containerized seedlings
can reduce the seedling mortality rate.

¢ Special site preparation, such as scalping before
planting, also reduces the seedling mortality rate.

* Because the upper part of the soil becomes loose
when dry, the use of wheeled and tracked equipment
may be restricted.

* Unless the site is adequately prepared, competition
from undesirable plants can prevent or delay natural or
artificial reestablishment of trees.

Interpretive Groups

Land capability classification: 4s
Woodland ordination symbol: 6S

Soil Survey

Windbreak suitability group: 7

1978—Nokay loam, very stony

Composition

Nokay soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting

Landform and position on the landform: Concave toe
slopes, flats, and drainageways on drumlins

Slope range: 0 to 2 percent

Shape of areas: Moderately long and moderately wide
with curvilinear edges

Size of areas: 5 to 200 acres

Typical Profile

0 to 5 inches—black loam
5 to 17 inches—grayish brown, mottled sandy loam
17 to 60 inches—brown, mottled sandy loam

Soil Properties and Qualities

Drainage class: Poorly drained

Permeability: Upper part—moderate or moderately
rapid; lower part—very slow

Available water capacity: Moderate

Organic matter content: Moderate or high

Surface runoff: Slow

Depth to the water table: 1.0 to 2.5 feet

Special characteristics: A root-restricting layer at a depth
of 33 inches; 0.1 to 3.0 percent of the surface
covered with stones

Inclusions

Contrasting inclusions:

* The very poorly drained, organic Cathro soils in wet
depressions and drainageways

* The well drained Flak soils in the more sloping areas
at the higher elevations

* The moderately well drained Wabedo soils on rises
and in slightly elevated areas

Similar soils:

* Soils that have silty or sandy layers above the
underiying material

* Soils that have a surface layer of loam or sandy loam

Use and Management
Pasture and forage

Major management factors: Available water capacity,
seasonal high water table, rock fragments

* The major crops grown are forage crops.

* The underlying dense till restricts the growth of deep-

rooted plants.

* Rock fragments on the surface severely hinder tillage
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and the planting of row crops.

* Restricting grazing during wet periods helps to prevent
compaction and poor tilth.

* Wetness limits the choice of plants, restricts the period
of grazing, limits the production of deep-rooted crops,
and increases the risk of winterkill.

* Rotation grazing, weed control, and yearly applications
of fertilizer help to maintain the quality and quantity of
forage.

Woodland

Major management factors: EqQuipment limitations,
windthrow

* The principal tree species are quaking aspen, northern

red oak, sugar maple, and American basswood.

» Using suitable harvest methods, laying out skid trails

in advance, and harvesting under the proper moisture

conditions help to prevent surface compaction.

* The use of equipment is restricted in spring and

during other excessively wet periods. The upper part of

the subsoil is saturated during these periods. The

degree of saturation generally is higher on the lower

parts of the slopes.

« After the trees are cut, plant competition can be

expected to prevent natural regeneration unless

precautionary measures are applied.

» Adequate site preparation controls initial plant

competition, and spraying controls subsequent growth.

» Because of the dense layer in the lower part of the

subsoil, trees on this soil are shallow rooted. Some may

be blown down during periods of high winds and

excessive wetness.

* Rock fragments on the surface may hinder the use of

equipment.

Interpretive Groups

Land capability classification: 6s
Woodland ordination symbol: 5X
Windbreak suitability group: 1

1995B—Bergkeller sandy loam, 1 to 6
percent slopes
Composition
Bergkeller soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent
Setting

Landform and position on the landform: Broad flats on
moraines

Shape of areas: Broad or slightly elongated

Size of areas: 35 to 250 acres

Typical Profile
1 inch to 0—black, moderately decomposed forest litter
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0 to 3 inches—black sandy loam

3 to 10 inches—dark yellowish brown sandy loam

10 to 21 inches—dark yellowish brown loamy sand

21 to 32 inches—dark yellowish brown sandy loam

32 to 40 inches—strong brown sand _

40 to 60 inches—yellowish brown gravelly coarse sand

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—moderate; lower part—rapid
Available water capacity: Low

Organic matter content: Low or moderately low
Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Sanburn soils in the higher, more
sloping landscape positions

* The excessively drained Menahga and Mahtomedi
soils in the more sloping areas

¢ The moderately well drained, moderately wet
Cromwell soils, which have a thinner loamy cap than
the Bergkeller soil; in the lower landscape positions

Similar soils:

* Soils that are moderately well drained

* Soils that have a surface layer of sand, loamy sand,
loamy coarse sand, or fine sandy loam

* Soils that have a higher clay content in the subsoil

Use and Management
Cropland, pasture, and forage

Major management factors: Wind erosion, available
water capacity

* The major crops are oats, corn for silage, and forage.

* Planting field windbreaks and returning crop residue to

the soil conserve moisture.

* Chisel plowing, using minimum tillage, and installing

grassed waterways and diversions reduce the hazard of

wind erosion.

* Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

Woodland

Major management factors: None

* The principal tree species are red pine, jack pine, and
bigtooth aspen. Species of limited extent are paper
birch and bur oak.

¢ Unless the site is adequately prepared, competition
from undesirable plants can prevent or delay natural or
artificial reestablishment of trees.

* Using suitable harvest methods, laying out skid trails
in advance, and harvesting under the proper moisture
conditions help to prevent surface compaction.
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Interpretive Groups

Land capability classification: 3e
Woodland ordination symbol: 7TA
Windbreak suitability group: 6G

1996—Cromwell sandy loam, moderately
wet

Composition

Cromwell soil and similar soils: 90 to 95 percent
Contrasting inclusions: 5 to 10 percent

Setting

Landform and position on the landform: Toe slopes and
foot slopes on outwash plains and moraines

Slope range: 0 to 2 percent

Shape of areas: Short and moderately wide with
curvilinear edges

Size of areas: 5 to 70 acres

Typical Profile

2 inches to 0—black, moderately decomposed forest
litter

0 to 3 inches—dark grayish brown sandy loam

3 to 8 inches—dark brown sandy loam

8 to 12 inches—yellowish brown sandy loam

12 to 17 inches—brown sandy loam

17 to 25 inches—yellowish brown sand

25 to 33 inches—yellowish brown coarse sand

33 to 41 inches—yellowish brown, mottled coarse sand

41 to 60 inches—brown sand

Soil Properties and Qualities

Drainage class: Moderately well drained

Permeability: Upper part—moderate; lower part—rapid
Available water capacity: Low

Organic matter content: Low or moderately low
Surface runoff: Slow

Depth to the water table: 2.5 to 5.0 feet

Inclusions

Contrasting inclusions:

* The excessively drained Cromwell soils in the higher
landscape positions and the more sloping areas

* The very poorly drained Roscommon soils, which are
sandy throughout; in the lower landscape positions

* The somewhat poorly drained Watab soils, which have
loamy material within a depth of 20 to 40 inches; in
landscape positions similar to those of the Cromwell soil

Similar soils:

* Soils that have a surface layer of sand, fine sandy
loam, or loamy sand

¢ Soils that have a thicker or thinner loamy mantle

Soil Survey

* Soils that have thin sandy layers within the loamy
mantle

» Soils that have thin bands of loamy material in the
lower part of the subsoil

* Soils that have loamy materials below a depth of 40
inches ‘

Use and Management
Cropland, pasture, and forage

Major management factors: Available water capacity,
wind erosion, seasonal high water table

* The major crops are oats, corn for silage, and forage.

* Planting field windbreaks and returning crop residue to

the soil conserve moisture.

» Chisel plowing, using minimum tillage, and installing

grassed waterways and diversions reduce the hazard of

wind erosion.

* Rotation grazing, weed control, and yearly applications

of fertilizer help to maintain the quality and quantity of

forage.

* Wetness limits the choice of plants and the period of

grazing.

* Restricting grazing during wet periods helps to prevent

compaction and poor tilth.

Woodland

Major management factors: None

» The principal tree species are red pine, quaking
aspen, paper birch, northern red oak, and balsam fir.
Species of limited extent are American basswood,
eastern white pine, and jack pine.

¢ If openings are made in the canopy, invading plants
can prevent natural or artificial regeneration of desirable
species.

» Seedlings grow well if competing vegetation is
controlled with herbicides or by mechanical removal.

Interpretive Groups

Land capability classification: 3s
Woodland ordination symbol: 7A
Windbreak suitability group: 7

Descriptions of Soils in the Chippewa
National Forest

A10—Glossaqualfs

Composition
Glossaqualfs and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent
Setting

Landform and position on the landform: Plane or slightly
concave toe slopes, depressions, and drainageways
on moraines



Cass County, Minnesota

Slope range: 0 to 2 percent

Shape of areas: Moderately long and moderately wide
with curvilinear edges

Size of areas: 40 to 150 acres

Sample Profile

1 inch to 0—slightly decomposed forest litter

0 to 3 inches—very dark gray loam

3 to 9 inches—Ilight brownish gray, mottled fine sandy
loam

9 to 28 inches—grayish brown, mottled fine sandy loam
and dark grayish brown, mottled clay loam

28 to 36 inches—light brownish gray, mottled loam

36 to 60 inches—light brownish gray, mottled sandy
loam

Soil Properties and Qualities

Drainage class: Somewhat poorly drained or poorly
drained

Permeability: Upper part—moderately rapid or
moderate; lower part—moderate or moderately slow

Available water capacity: Moderate or high

Organic matter content: Moderately low or moderate

Surface runoff: Slow

Depth to the water table: 1 to 3 feet

Inclusions

Contrasting inclusions:

* Very poorly drained organic soils in depressions
* The well drained Warba soils on convex slopes
* Very poorly drained mineral soils in swales and
depressions

Similar soils:

» Soils that have layers of silt loam or silty clay loam in
the subsoil and underlying material

* Soils that are better drained

A12—Warba-Aquic Eutroboralfs, loamy-
Aeric Glossaqualfs, loamy, association,
nearly level to gently rolling

Composition

Warba soil and similar soils: 35 to 40 percent

Aquic Eutroboralfs and similar soils: 20 to 30 percent
Aeric Glossaqualfs and similar soils: 15 to 25 percent
Contrasting inclusions: 20 to 25 percent

Setting
Landform and position on the landform: Warba—side
slopes, shoulders, and summits on moraines; Aguic
Eutroboralfs—plane or slightly convex side slopes
on moraines; Aeric Glossaqualfs—plane or slightly
concave toe slopes, depressions, and drainageways
on moraines
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Slope range: Warba—0 to 10 percent; Aquic
Eutroboralfs—O0 to 2 percent; Aeric Glossaqualfs—0
to 2 percent

Shape of areas: Long and wide with curvilinear edges

Size of areas: 40 to 250 acres

Sample Profile
Warba

0 to 1 inch—black very fine sandy loam

1 to 3 inches—dark grayish brown fine sandy loam

3 to 9 inches—yellowish brown fine sandy loam

9 to 14 inches—Ilight brownish gray fine sandy loam

14 to 18 inches—Ilight brownish gray fine sandy loam
and dark yellowish brown loam

18 to 28 inches—olive brown loam

28 to 36 inches—olive brown clay loam

36 to 40 inches—Ilight olive brown clay loam

40 to 60 inches—light olive brown loam

Aquic Eutroboralfs

0 to 6 inches—light gray loamy fine sand

6 to 12 inches—pale brown, mottled loamy fine sand

12 to 17 inches—dark yellowish brown, mottled fine
sandy loam

17 to 31 inches—dark grayish brown, mottled clay loam

31 to 37 inches—brown, mottled clay loam

37 to 60 inches—light brownish gray clay loam

Aeric Glossaqualfs

0 to 5 inches—gray fine sandy loam

5 to 9 inches—brown fine sandy loam

9 to 13 inches—yellowish brown, mottled fine sandy
loam

13 to 24 inches—about 60 percent gray, mottled fine
sandy loam and 40 percent dark brown, mottled
clay loam

24 to 35 inches—dark yellowish brown, mottled clay
loam

35 to 60 inches—dark brown, mottied silty clay loam

Soil Properties and Qualities

Drainage class: Warba—well drained; Aquic
Eutroboralfs—moderately well drained; Aeric
Glossaqualfs—somewhat poorly drained

Permeability: Warba—moderate in the upper par,
moderate or moderately slow in the lower part;
Aquic Eutroboralfs—moderate in the upper part,
moderately slow in the lower part; Aeric
Glossaqualfs—moderately rapid or moderate in the
upper part, moderate to slow in the lower part

Available water capacity: Warba—high; Aquic
Eutroboralts—high; Aeric Glossagualfs—high

Organic matter content: Moderately low or moderate

Surface runoff: Warba—slow or medium; Aquic
Eutroboralfs—slow; Aeric Glossaqualfs—slow

Depth to the water table: Warba—greater than 6 feet;
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Aquic Eutroboralfs—2 to 6 feet; Aeric
Glossaqualfs—1 to 3 feet

Inclusions

Conlrasting inclusions:

* The very poorly drained, organic Cathro soils in small
depressions

* The well drained Cutaway soils, which have 20 to 40
inches of sandy material above the loamy subsoil; in
landscape positions similar to those of the major soils
* The excessively drained Menahga soils, which are
sandy throughout; in landscape positions similar to
those of the major soils

* Very poorly drained mineral soils in depressions and
drainageways

Similar soils:
¢ Soils that have slightly more clay in the subsoil

A13—Warba-Aquic Eutroboralfs, loamy-
Aeric Glossaqualfs, loamy, association,
nearly level to hilly

Composition

Warba soil and similar soils: 35 to 40 percent

Agquic Eutroboralfs and similar soils: 20 to 30 percent
Aeric Glossaqualfs and similar soils: 15 to 25 percent
Contrasting inclusions: 20 to 25 percent

Setting

Landform and position on the landform: Warba—side
slopes on moraines; Aquic Eutroboralfs—plane or
slightly convex side slopes on moraines; Aeric
Glossaqualfs—plane or slightly concave toe slopes,
depressions, and drainageways on moraines

Slope range: Warba—10 to 25 percent; Aquic
Eutroboralfs—O to 2 percent; Aeric Glossaqualfs—0
to 2 percent

Shape of areas: Long and wide with curvilinear edges

Size of areas: 40 to 250 acres

Sample Profile
Warba

0 to 1 inch—black very fine sandy loam

1 to 3 inches—dark grayish brown fine sandy loam

3 to 9 inches—yellowish brown fine sandy loam

9 to 14 inches—light brownish gray fine sandy loam

14 to 18 inches—light brownish gray fine sandy loam
and dark yellowish brown loam

18 to 28 inches—olive brown loam

28 to 36 inches—olive brown clay loam

36 to 40 inches—light olive brown clay loam

40 to 60 inches—light olive brown loam

Sail Survey

Aquic Eutroboralfs

0 to 6 inches—light gray loamy fine sand

6 to 12 inches—pale brown, mottled loamy fine sand

12 to 17 inches—dark yellowish brown, mottled fine
sandy loam :

17 to 31 inches—dark grayish brown, mottled clay loam

31 to 37 inches—brown, mottled clay loam

37 to 60 inches—light brownish gray clay loam

Aeric Glossaqualfs

0 to 5 inches—gray fine sandy loam

5 to 9 inches—brown fine sandy loam

9 to 13 inches—yellowish brown, mottled fine sandy
loam

13 to 24 inches—about 60 percent gray, mottled fine
sandy loam and 40 percent dark brown, mottled
clay loam

24 to 35 inches—dark yellowish brown, mottled clay
loam

35 to 60 inches—dark brown, mottled silty clay loam

Soil Properties and Qualities

Drainage class: Warba—well drained; Aquic
Eutroboralfs—moderately well drained; Aeric
Glossaqualfs—somewhat poorly drained

Permeability: Warba—moderate in the upper part,
moderate or moderately slow in the lower part;
Aquic Eutroboralfs—moderate in the upper part,
moderately slow in the lower part; Aeric
Glossaqualfs—moderately rapid or moderate in the
upper part, moderate to slow in the lower part

Available water capacity: Warba—high; Aquic
Eutroboralfs—high; Aeric Glossaqualfs—high

Organic matter content: Moderately low or moderate

Surface runoff; Warba—rapid; Aquic Eutroboralfs—slow;
Aeric Glossaqualfs—slow

Depth to the water table: Warba—greater than 6 feet;
Aquic Eutroboralfs—2 to 6 feet; Aeric
Glossaqualfs—1 to 3 feet

Inclusions

Contrasting inclusions:

* The very poorly drained, organic Cathro soils in small
depressions

* The well drained Cutaway sails, which have 20 to 40
inches of sandy material above the loamy subsoil; in
landscape positions similar to those of the major soils
* The excessively drained Menahga soils, which are
sandy throughout; in landscape positions similar to
those of the major soils

* Very poorly drained mineral soils in depressions and
drainageways

Similar soils:
» Soils that have slightly more clay in the subsoil



Cass County, Minnesota

A15—Typic Udipsamments-Arenic

Eutroboralfs-Alfic Udipsamments

association, nearly level to gently rolling
Composition

Typic Udipsamments and similar soils: 35 to 45 percent

Arenic Eutroboralfs and similar soils: 15 to 25 percent

Alfic Udipsamments and similar soils: 15 to 25 percent
Contrasting inclusions: 20 to 25 percent

Setting
Landform and position on the landform: Side slopes and
summits on moraines
Slope range: 0 to 10 percent
Shape of areas: Moderately long and wide with
curvilinear edges
Size of areas: 15 to 450 acres

Sample Profile
Typic Udipsamments

0 to 2 inches—dark brown loamy sand
2 to 6 inches—pale brown loamy sand
6 to 16 inches—yellowish brown loamy sand
16 to 22 inches—very pale brown sand
22 to 60 inches—light yellowish brown sand

Arenic Eutroboralfs

2 inches to 0—slightly decomposed forest litter

0 to 1 inch—very dark gray loamy fine sand

1 to 6 inches—dark grayish brown loamy fine sand
6 to 10 inches—dark brown loamy fine sand

10 to 20 inches—brown loamy fine sand

20 to 30 inches—yellowish brown sand

30 to 36 inches—dark yellowish brown sandy loam
36 to 60 inches—light olive brown silty clay loam

Alfic Udipsamments

2 inches to 0—partially decomposed forest litter

0 to 1 inch—Dblack loamy sand

1 to 3 inches—grayish brown and dark grayish brown
loamy sand

3 to 7 inches—yellowish brown loamy fine sand

7 to 17 inches—brown fine sand

17 to 26 inches—light brownish gray fine sand

26 to 58 inches—Ilight brownish gray and brown fine
sand and sand

58 to 60 inches—Ilight brownish gray sand

Soil Properties and Qualities

Drainage class: Typic Udipsamments—excessively
drained; Arenic Eutroboralts—well drained; Alfic
Udipsamments—excessively drained

Permeability: Typic Udipsamments—rapid; Arenic
Eutroboralfs—rapid in the upper pan, slow or
moderately slow in the lower pan; Alfic
Udipsamments—rapid
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Available water capacity: Typic Udipsamments—Iow;
Arenic Eutroboralfs—moderate; Alfic
Udipsamments—Ilow

Organic matter content: Low or moderately low

Surface runoff: Slow .

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Warba soils, which are loamy
throughout; in landscape positions similar to those of
the major soils

* Somewhat poorly drained soils on toe slopes and in
drainageways

* Very poorly drained mineral and organic soils in
depressions and drainageways

Similar soils:

* Soils that have a slightly thinner or thicker sandy
mantle

e Soils that are moderately well drained

A16—Warba-Dystric Eutrochrepts-Typic
Udipsamments association, nearly level to
gently rolling

Composition

Warba soil and similar soils: 50 to 60 percent

Dystric Eutrochrepts and similar soils: 10 to 20 percent
Typic Udipsamments and similar soils: 10 to 15 percent
Contrasting Inclusions: 15 to 25 percent

Setting
Landform and position on the landform: Side slopes and
shoulders on maraines
Slope range: 0 to 10 percent
Shape of areas: Moderately wide and long with
curvilinear edges
Size of areas: 15 to 600 acres

Sample Profile
Warba

0 to 1 inch—black very fine sandy loam

1 to 3 inches—dark grayish brown fine sandy loam

3 to 9 inches—yellowish brown fine sandy loam

8 to 14 inches—light brownish gray fine sandy loam

14 to 18 inches—light brownish gray fine sandy loam
and dark yellowish brown loam

18 to 28 inches—olive brown loam

28 to 36 inches—olive brown clay loam

36 to 40 inches—Ilight olive brown clay loam

40 to 60 inches—light olive brown loam

Dystric Eutrochrepts
2 inches to O—partially decomposed forest litter
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0 to 3 inches—very dark gray loam

3 to 13 inches—dark brown loam

13 to 20 inches—brown loam

20 to 33 inches—dark yellowish brown sandy loam

33 to 46 inches—yellowish brown loamy fine sand

46 to 60 inches—light yellowish brown loamy fine sand

Typic Udipsamments

0 to 2 inches—dark brown loamy sand
2 to 6 inches—pale brown loamy sand
6 to 186 inches—yellowish brown loamy sand
16 to 22 inches—very pale brown sand
22 to 60 inches—light yellowish brown sand

Soil Properties and Qualities

Drainage class: Warba—well drained; Dystric
Eutrochrepts—well drained; Typic Udipsamments—
excessively drained

Permeability: Warba—moderate in the upper pan,
moderately slow in the lower part; Dystric
Eutrochrepts—moderate or moderately rapid in the
upper pant, rapid in the lower part; Typic
Udipsamments—rapid

Available water capacity: Warba—high; Dystric
Eutrochrepts—moderate; Typic Udipsamments—low

Organic matfter content: Warba—moderately low or
moderate; Dystric Eutrochrepts—Iow or moderately
low; Typic Udipsamments—Ilow or moderately low

Surface runoff: Warba—slow or medium; Dystric
Eutrochrepts—slow; Typic Udipsamments—slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The moderately well drained Hiwood soils, which are
not banded; in the lower landscape positions

* The somewhat poorly drained Redby soils in the
nearly level, lower lying areas

* Very poorly drained mineral soils in drainageways and
depressions

A17—Menahga-Cutaway-Glossic
Eutroboralfs association, rolling and hilly

Composition
Menahga soil and similar soils: 30 to 40 percent
Cutaway soil and similar soils: 25 to 35 percent
Glossic Eutroboralfs and similar soils: 15 to 25 percent
Contrasting inclusions: 10 to 15 percent

Setting
Landform and position on the landform: Side slopes and
shoulders on moraines
Slope range: 10 to 25 percent
Shape of areas: Moderately long and moderately
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wide with curvilinear edges
Size of areas: 15 to 600 acres

Sample Profile
Menahga

0 to 1 inch—very dark gray loamy sand

1 to 3 inches—grayish brown loamy sand

3 to 22 inches—yellowish brown loamy sand
22 to 30 inches—yellowish brown coarse sand
30 to 60 inches—brown coarse sand

Cutaway

0 to 1 inch—very dark gray loamy sand

1 to 2 inches—dark gray loamy sand

2 to 9 inches—brown sand

9 to 22 inches—Ilight yellowish brown sand

22 to 27 inches—pale brown sand

27 to 31 inches—yellowish brown loamy sand and loam
31 to 42 inches—brown loam

42 to 48 inches—light olive brown sandy loam

48 to 60 inches—light yellowish brown sandy loam

Glossic Eutroboralfs

0 to 1 inch—very dark gray very fine sandy loam

1 to 6 inches—pale brown very fine sandy loam

6 to 18 inches—yellowish brown very fine sandy loam

18 to 23 inches—about 60 percent pale brown very fine
sandy loam, tongued into and surrounding 40
percent dark yellowish brown sandy loam

23 to 26 inches—about 60 percent dark yellowish brown
sandy loam, tongued into and surrounding 40
percent pale brown very fine sandy loam

26 to 48 inches—dark yellowish brown sandy loam

48 to 56 inches—brown sandy loam

56 to 60 inches—dark brown sandy loam

Soil Properties and Qualities

Drainage class: Menahga—excessively drained;
Cutaway—well drained; Glossic Eutroboraifs—well
drained

Permeability: Menahga—rapid; Cutaway—rapid in the
upper part, slow or moderately slow in the lower
part; Glossic Eutroboralfs—moderately rapid to
moderately slow

Available water capacity: Menahga—Ilow; Cutaway—
moderate; Glossic Eutroboralfs—moderate

Organic matter content: Menahga—low or moderately
low; Cutaway—Ilow or moderately low; Giossic
Eutroboralfs—moderately low or moderate

Surface runoff: Menahga—medium; Cutaway—medijum;
Glossic Eutroboralfs—medium or rapid

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:
* The well drained Warba soils, which are loamy
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throughout; in landscape positions similar to those of
the major soils

A18—Arenic Eutroboralfs, nearly level to
gently rolling

Composition

Arenic Eutroboralfs and similar soils: 75 to 85
percent
Contrasting inclusions: 15 to 25 percent

Setting

Landform and position on the landform: Side slopes and
summits on moraines

Slope range: 0 to 10 percent

Shape of areas: Moderately long and wide with
curvilinear edges

Size of areas: 10 to 250 acres

Sample Profile

2 inches to 0—slightly decomposed forest
litter
0 to 1 inch—very dark gray loamy fine sand
1 to 6 inches—dark grayish brown loamy fine sand
6 to 10 inches—dark brown loamy fine sand
10 to 20 inches—brown loamy fine sand
20 to 30 inches—yellowish brown sand
30 to 36 inches—dark yellowish brown sandy loam
36 to 60 inches—light olive brown silty clay loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Upper part—rapid; lower part—moderately
slow or slow

Available water capacity: Moderate

Organic matter content: Low or moderately low

Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Warba soils, which are loamy
throughout; in landscape positions similar to those of
the Arenic Eutroboralfs

* The excessively drained Menahga soils on moraines,
which are sandy throughout; in landscape positions
similar to those of the Arenic Eutroboralfs

* The somewhat poorly drained Stuntz soils, which are
loamy throughout; on toe slopes and in drainageways

Similar soils:
* Soils that have a thinner or thicker sandy mantle
* Soils that are moderately well drained
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A19—Menahga loamy coarse sand, moraine,
rolling and hilly

Composition

Menahga soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent -

Setting
Landform and position on the landform: Side slopes,
shoulders, and ridges on moraines
Slope range: 10 to 25 percent
Shape of areas: Long and narrow with curvilinear edges
Size of areas: 15 to 300 acres

Sample Profile

0 to 3 inches—very dark grayish brown loamy coarse
sand

3 to 5 inches—dark yellowish brown loamy sand

5 to 20 inches—yellowish brown sand

20 to 60 inches—light yellowish brown sand

Soil Properties and Qualities

Drainage class: Excessively drained
Permeability: Rapid

Available water capacity: Low

Organic matter content: Low or moderately low
Surface runoff: Slow or medium

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Cutaway soils, which have a sandy
mantle 20 to 40 inches thick; in landscape positions
similar to those of the Menahga sail

* The well drained Warba soils, which are loamy
throughout; in landscape positions similar to those of
the Menahga soil

Similar soils:
* Soils that have a surface layer of sand

A20—Typic Udipsamments, gravelly, rolling
to very hilly

Composition

Typic Udipsamments and similar soils: 75 to 85 percent
Contrasting inclusions: 15 to 25 percent

Setting
Landform and position on the landform: Side slopes,
shoulders, and summits on outwash plains and
moraines
Slope range: 15 to 40 percent
Shape of areas: Long and moderately wide with
curvilinear edges
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Size of areas: 5 to 40 acres

Typical Profile

3 inches to 0—very dark grayish brown, moderately
decomposed forest litter

0 to 2 inches—very dark grayish brown loamy sand

2 to 6 inches—dark yellowish brown loamy sand

6 to 12 inches—dark yellowish brown loamy coarse
sand

12 to 20 inches—dark yellowish brown coarse sand

20 to 22 inches—yellowish brown gravelly sand

22 to 60 inches—light yellowish brown gravelly coarse
sand

Soil Properties and Qualities

Drainage class: Excessively drained
Permeability: Rapid

Available water capacity: Low

Organic matter content: Low or moderately low
Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:
* Well drained soils that have loamy till in the underlying
material

Similar soils:
¢ Soils that have bands of loamy material within a depth
of 60 inches

ES7—Zimmerman loamy fine sand, nearly
level and undulating

Composition

Zimmerman soil and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting

Landform and position on the landform: Plane and
slightly convex back slopes, shoulders, and summits
on outwash plains and lake plains

Slope range: 0 to 8 percent

Shape of areas: Moderately long and wide with
curvilinear edges

Size of areas: 15 to 450 acres

Sample Profile

0 to 1 inch—very dark grayish brown loamy fine sand
1 to 4 inches—dark gray fine sand

4 to 9 inches—dark yellowish brown fine sand

9 to 16 inches—light yellowish brown fine sand

16 to 26 inches—yellowish brown fine sand

26 to 41 inches—pale brown fine sand

41 to 60 inches—pale brown fine sand and thin bands

Soil Survey

of brown loamy fine sand

Soil Properties and Qualities

Drainage class: Excessively drained
Permeability: Rapid

Available water capacity: Low

Organic matter content: Low or moderately low
Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The moderately well drained Hiwood scils in the
slightly lower landscape positions

* Very poorly drained mineral soils in depressions and
drainageways

» Very poorly drained organic soils in depressions

» Somewhat poorly drained soils in the lower landscape
positions

Similar soils:

» Soils that have layers of very fine sand

* Soils that are well drained

E58—Graycalm-Typic Udipsamments
association, nearly level and undulating

Composition

Graycalm soil and similar soils: 45 to 55 percent
Typic Udipsamments and similar soils: 30 to 40 percent
Contrasting inclusions: 15 to 25 percent

Setting

Landform and position on the landform: Side slopes and
summits on moraines and outwash plains

Slope range: 0 to 8 percent

Shape of areas: Moderately long and wide with
curvilinear edges

Size of areas: 15 to 450 acres

Sample Profile
Graycalm

0 to 5 inches—very dark gray loamy sand

5 to 9 inches—dark yellowish brown loamy sand

9 to 32 inches—yellowish brown sand

32 to 46 inches—Ilight yellowish brown sand that has
several thin bands of dark yellowish brown loamy
sand

46 to 60 inches—pale brown sand

Typic Udipsamments

0 to 3 inches—very dark grayish brown loamy sand

3 to 36 inches—yellowish brown sand

36 to 60 inches—Ilight yellowish brown coarse sand and
sand
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Soil Properties and Qualities

Drainage class: Graycalm—somewhat excessively
drained; Typic Udipsamments—excessively drained

Permeability: Rapid

Available water capacity: Low

Organic matter content: Low or moderately low

Surface runoff: Slow

Depth to the water table: Greater than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Warba soils, which have more ciay in
the subsoil and underlying material than the major soils;
on isolated swells

* The moderately well drained Hiwood soils, which are
not banded; in the lower landscape positions

* The somewhat poorly drained Redby soils in the
nearly level, lower lying areas

* Very poorly drained mineral soils in drainageways and
depressions

Similar soils:
* Soils that are loamy in the underlying material

E59—Warba-Stuntz-Arenic Eutroboralfs
association, nearly level and undulating

Composition

Warba soil and similar soils: 35 to 40 percent

Stuntz soil and similar soils: 30 to 35 percent

Arenic Eutroboralfs and similar soils: 15 to 20 percent
Contrasting inclusions: 10 to 15 percent

Setting

Landform and position on the landform: Warba—plane to
convex side slopes on moraines; Stuntz—plane or
slightly concave toe slopes, depressions, and
drainageways on moraines; Arenic Eutroboralfs—
convex side slopes and summits on moraines

Slope range: Warba—1 to 8 percent; Stuntz—O0 to 2
percent; Arenic Eutroboralts—0 to 8 percent

Shape of areas: Moderately long and moderately wide
with curvilinear edges

Size of areas: 10 to 250 acres

Sample Profile
Warba

0 to 2 inches—very dark brown fine sandy loam

2 to 12 inches—brown fine sandy loam

12 to 16 inches—brown fine sandy loam tonguing into
dark yeliowish brown loam

16 to 22 inches—dark yellowish brown clay loam with
interfingerings of brown fine sandy loam

22 to 35 inches—dark yellowish brown clay loam
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35 to 60 inches—Ilight olive brown, calcareous loam
Stuntz

1 inch to 0—black, slightly decomposed forest litter

0 to 1 inch—very dark gray silt loam

1 to 5 inches—grayish brown and light grayish brown
very fine sandy loam

5 to 10 inches—Ilight brownish gray, mottled very fine
sandy loam

10 to 17 inches—grayish brown, mottled very fine sandy
loam and olive brown and grayish brown, mottled
sandy clay loam

17 to 22 inches—olive brown, mottled sandy clay loam
and grayish brown, mottled very fine sandy loam

22 to 27 inches—olive brown, mottled sandy clay loam

27 to 34 inches—Ilight olive brown, mottled clay loam

34 to 39 inches—Ilight olive brown, mottled loam

39 to 60 inches—light olive brown loam

Arenic Eutroboralfs

0 to 1 inch—very dark gray loamy fine sand

1 to 6 inches—dark grayish brown loamy fine sand
6 to 10 inches—dark brown loamy fine sand

10 to 20 inches—brown loamy fine sand

20 to 30 inches—yellowish brown sand

30 to 36 inches—dark yellowish brown sandy loam
36 to 60 inches—Ilight olive brown silty clay loam

Soil Properties and Qualities

Drainage class: Warba—well drained; Stuntz—
somewhat poorly drained; Arenic Eutroboralfs—well
drained

Permeability: Warba—moderate in the upper part,
moderate or moderately slow in the lower part;
Stuntz—moderately rapid in the upper part,
moderately slow in the lower part; Arenic
Eutroboralfs—rapid in the upper part, moderately
slow in the lower part

Available water capacity: Warba—high; Stuntz—high;
Arenic Eutroboralfs—moderate

Organic matter content: Warba-—moderate; Stuntz—
moderately low or moderate; Arenic Eutroboralfs—
low or moderately low

Surface runoff: Warba—slow or medium; Stuntz—slow;
Arenic Eutroboralfs—slow

Depth to the water table: Warba—greater than 6 feet;
Stuntz—1.5 to 3.0 feet; Arenic Eutroborailfs—greater
than 6 feet

Inclusions

Contrasting inclusions:

¢ Very poorly drained mineral soils in shallow
depressions

* Very poorly drained organic soils in the deeper
depressions

* Somewhat poorly drained soils that are sandy
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throughout or are underlain by loamy material

Similar soils:
» Soils that are moderately well drained

E60—Warba-Stuntz association, nearly level
and undulating

Composition

Warba soil and similar soils: 40 to 45 percent
Stuntz soil and similar soils: 35 to 40 percent
Contrasting inclusions: 15 to 25 percent

Setting

Landform and position on the landform: Warba—side
slopes and summits on moraines; Stuntz—plane or
slightly concave toe slopes, depressions, and
drainageways on moraines

Slope range: Warba—1 to 8 percent; Stuntz—0 to 2
percent

Shape of areas: Moderately long and wide with smooth
edges

Size of areas: 15 to 1,000 acres

Sample Profile
Warba

0 to 1 inch—black very fine sandy loam

1 to 8 inches—dark grayish brown fine sandy loam

3 to 9 inches—yellowish brown fine sandy loam

9 to 14 inches—Ilight brownish gray fine sandy loam

14 to 18 inches—Ilight brownish gray fine sandy loam
and dark yellowish brown loam

18 to 28 inches—olive brown loam

28 to 36 inches—olive brown clay loam

36 to 40 inches—Ilight olive brown clay loam

40 to 60 inches—Ilight olive brown loam

Stuntz

1 inch to 0—Dblack, slightly decomposed forest litter

0 to 1 inch—very dark gray silt loam

1 to 5 inches—grayish brown and light grayish brown
very fine sandy loam

5 to 10 inches—light brownish gray, mottled very fine
sandy loam

10 to 17 inches—grayish brown, mottled very fine sandy
loam and olive brown and grayish brown, mottled
sandy clay loam

17 to 22 inches—olive brown, mottled sandy clay loam
and grayish brown, mottled very fine sandy loam

22 to 27 inches—olive brown, mottled sandy clay loam

27 to 34 inches—light olive brown, mottied clay loam

34 to 39 inches—Iight olive brown, mottled loam

39 to 60 inches—light olive brown loam
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Soil Properties and Qualities

Drainage class: Warba—well drained; Stuntz—
somewhat poorly drained

Permeability: Warba—moderate in the upper part,
moderate or moderately slow in the.lower part;
Stuntz—moderately rapid in the upper par,
moderately slow in the lower part

Available water capacity: High

Organic matter content: Warba—moderate; Stuntz—
moderately low or moderate

Surface runoff: Warba—slow or medium; Stuntz—slow

Depth to the water table: Warba—greater than 6 feet;
Stuntz—1.5 to 3.0 feet

Inclusions

Contrasting inclusions:

» Very poorly drained organic soils in small depressions
* Well drained soils that have 20 to 40 inches of sandy
material above the loamy subsoil; in landscape
positions similar to those of the major soils

E61-—Glossic Eutroboralfs, loamy, rolling
and hilly

Composition

Glossic Eutroboralfs and similar soil