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How To Use This Soil Survey

Detailed Soil Maps
The detailed soil maps can be useful in planning the use and managemeant of small areas.

To find information about your area of interest, locate that area on the Index to Map Sheets, which precedes the soil
maps. Note the number of the map sheet, and turn 1o that sheet,
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Locate your area of inlerest on the map sheet. Note the map unil symbols that are in that area. Turn 12 the Index to Map
Units (see Contents), which lists the map units by symbal and name and shows the page where each map unit is

described,

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



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

Major fieldwork for this soil survey was completed in 1986. Soil names and
descriptions were approved in 1991. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1986. This survey was
made cooperatively by the Natural Resources Conservation Service and the
Minnesota Agricultural Experiment Station. Other assistance was provided by the
Agricultural Extension Service, Minnesota Department of Natural Resources, and
the Soil and Water Conservation Board. The survey was partially funded by the
Legislative Commission for Minnesota Resources and Beltrami County. It is part
of the technical assistance furnished to the Beltrami Soil and Water
Conservation District.

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

All programs and services of the 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 farmstead near a small lake in Beltrami County. Lakes in the county offer
recreational opportunities and provide habitat for wetland wildlife.
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Foreword

This soil survey contains information that can be used in land-planning
programs in Beltrami 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.

Various land use regulations of Federal, State, and local governments may
impose special restrictions on land use or land treatment. The information in this
report is intended to identify soil properties that are used in making various land
use or land treatment decisions. Statements made in this report are intended to
help the land users identify and reduce the effects of soil limitations that affect
various land uses. The landowner or land user is responsible for identifying and
complying with existing laws and regulations.

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

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

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

This publication contains no interpretations for the map units in the Chippewa
National Forest. Information about these units is available at the Forest Service
headquarters of the Chippewa National Forest.

William Hunt
State Conservationist
Natural Resources Conservation Service
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General Nature of the Survey Area

This survey area is in north-central Minnesota (fig. 1).

Bemidji is the county seat. The total area of Beltrami
County is 1,955,600 acres. Of this total, 351,000 acres
is made up of individual areas of water that are more
than 40 acres in size. Also included in the total acreage
are Upper Red Lake and Lower Red Lake, which cover
about 280,000 acres.

This survey does not include interpretations for areas
in Beltrami County that are part of the Red Lake Indian
Reservation.

The mercantile trade is the principal business
enterprise in Beltrami County, but tourism, the timber
industry, and farming alsc are important to the local
economy. The main crops are corn, small grain, and
hay. Dairy and beef cattle operations are the main
livestock enterprises. Timber is harvested for chipboard
plants or for pulp, paper, and lumber mills, or it is used
for fuelwood.

Physiography, Relief, and Drainage

Beltrami County is in two physiographic regions. One
of these is the lake plain of glacial Lake Agassiz, which

covers most of the northern part of the county. The
other is a moraine-outwash complex, which is in the
southern part of the county.

The landscape on the lake plain is broad and flat, but
it is interrupted in places by relict sandbars and beach
ridges. Lacustrine sand, silt, and clay have been
deposited in the basins between the ridges. In many
areas a thick layer of organic material has accumulated
on top of the lacustrine deposits.

The moraine-outwash area is characterized by level
to hilly topography. Glacial till, which ranges in texture
from fine sandy loam to loam, was deposited in a series
of ground and terminal moraines throughout the
southern part of the county. Erosion and redeposition of
the till by meltwater, wind, and rain left some areas
covered by a variety of sorted deposits. Medium and
coarse sand and scattered pockets of gravel were
deposited on the broad outwash plain in the southern
part of the county. Stratified deposits of fine sand, silt,
and clay are scattered throughout the moraines.

The highest elevation in the county, 1,486 feet above
sea level, is located in section 10 of Buzzle Township.
The lowest elevation, 1,152 feet, is on the lake plain
where the Moose River flows out of the county (sec. 6,
T. 157 N., R. 38 W.). Generally, the lake plain is
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Figure 1.—Location of the survey area in Minnesota.

confined to elevations below 1,325 feet and the
moraine-outwash complex is at higher elevations.
Surface water from Beltrami County drains into three
watersheds. The northern part of the lake plain drains
north through the Rapid River into the Rainy River,
which drains into Lake Superior. The rest of the lake
plain, including the Upper and Lower Red Lakes and
the northern part of the morainic complex, drains west
through the Roseau, Moose, Red Lake, and Clearwater
Rivers into the Red River, which drains into Hudson
Bay. The moraine-outwash area drains into the
Mississippi River, which flows into the Gulf of Mexico.

History and Development

The area around Beltrami County was originally
inhabited by Indians known as the mound builders, who
were later replaced by the Dakota Indians. The first
Europeans in the area, French fur traders, arrived in the
early 18th century. At about the same time, the
Chippewa Indians entered the area and fought a series
of battles with the Dakota Indians. By about 1750, the
Chippewa had forced the Dakota out of the area.

Permanent trading posts were established on Red
Lake and Lake Bemidji in the late 1700’s. The logging
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industry flourished during the 19th century until the
1880’s, when most of the virgin coniferous forest had
been harvested. Settlement and farming increased
rapidly after the forest had been logged.

Beltrami County was established by an act of the
State legislature on February 28, 1866. It was named
after the ltalian explorer Giacomo Constantino Beltrami,
who had visited the area in 1823. Originally, Beltrami
County included the southern two-thirds of the present
county and the area that is now Clearwater County. In
1879, all territory north of the original county, to the
Canadian border, was added. In 1896, a large area was
transferred from Beltrami County to Roseau County. In
1902, 30 townships were taken from Beltrami County to
form Clearwater County. The county was again divided
in 1921, when the northern part was taken to establish
Lake of the Woods County.

Transportation Facilities and Markets

Two railroad lines run across the southwestern part
of the county. Air service is provided between Bemidiji
and the Minneapolis-St. Paul area.

Beltrami County is served by a network of all-weather
roads. U.S. Highway 2 crosses the southern part of the
county and connects Bemidji with Grand Forks, North
Dakota, to the west and with Duluth to the east. U.S.
Highway 71 runs from southwest to northeast through
the southern part of the county and connects Bemidji
with International Falls to the north. Trunk Highway 89
runs from north to south through the county, and Trunk
Highway 1 runs from east to west through the northern
part of the county. These highways and a number of
paved county and State roads connect many gravel-
surfaced roads and provide access to most parts of the
county.

Grain is usually trucked to Duluth or Minneapolis.
Typically, livestock is trucked to Fargo, St. Cloud, or St.
Paul. Local milk is trucked in bulk to a processing plant
about 50 miles west of Bemidji. Most of the timber
harvested in the county is trucked to local chipboard
plants or sawmills, but some is shipped by rail to paper
and lumber mills in Cloquet.

Farming

According to 1982 agricultural census data, there are
775 farms in Beltrami County. These farms range from
a few acres to several thousand acres in size, but most
range from 50 to 1,000 acres in size. The major crops
are oats, wheat, barley, rye, and corn. Other crops in
the county include sunflowers, flax, wild rice, and
potatoes. Many areas are used for alfalfa and hay. The
major livestock in the county are beef cattle and dairy
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cattle, but hogs, sheep, and egg-laying hens also are
raised.

Forestry

Forestry is a major land use in Beltrami County. In
1977, the county had 1,044,000 totai acres of forest
land, of which 794,600 acres was classified as
commercial forest land. Of this commercial forest land,
77 percent is publicly owned. The State administers
227,400 acres, the county administers 133,200 acres,
Indian lands make up 195,900 acres, and 54,700 acres
is in the Chippewa National Forest. Of the privately
owned forest land, 137,400 acres is owned by farmers,
2,500 acres is owned by forest industries, and 43,500
acres is owned by other groups and by individuals.

Climate

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

In winter, the average temperature is 7 degrees F
and the average daily minimum temperature is -4
degrees. The lowest temperature on record, which
occurred at Bemidji on January 21, 1954, is -48
degrees. In summer, the average temperature is 65
degrees and the average daily maximum temperature is
77 degrees. The highest recorded temperature, which
occurred at Bemidji on July 29, 1975, is 101 degrees.

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

The total annual precipitation is about 23 inches. Of
this, 18 inches, or about 78 percent, usually falls in April
through September. The growing season for most crops
falls within this period. In 2 years out of 10, the rainfall
in April through September is less than 14 inches. The
heaviest 1-day rainfall during the period of record was
3.90 inches at Bemidji on June 22, 1957.
Thunderstorms occur on about 33 days each year.

The average seasonal snowfall is about 39 inches.
The greatest snow depth at any one time during the
period of record was 41 inches. On the average, 140
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 60 percent. Humidity is higher at night, and the
average at dawn is about 80 percent. The sun shines
65 percent of the time possible in summer and 50
percent in winter. The prevailing wind is from the north.
Average windspeed is highest, 14 miles per hour, in
spring.

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 sail
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 vields under defined levels of management are
assembled from farm records and from field or plot
experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as 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.

This survey was made at two levels of investigation.
Lands outside the Chippewa National Forest were
mapped and correlated using guidelines established by
the National Cooperative Soil Survey. Lands inside the
Chippewa National Forest were mapped using the
Ecological Classification System (ECS).

The Chippewa National Forest consists of

Soil Survey

approximately 1.2 million acres. About 160,000 acres of
the Chippewa National Forest is in Beltrami County.
Scattered throughout the forest are privately owned
areas and areas that are owned by the county or the
State. The areas are of various sizes, and many are
small, somewhat inaccessible tracts. These areas also
were mapped using the ECS.

Soil map units that are based on the Ecological Land
Type (ELT) component of the ECS differ from the soil
map units that are outside the forest. Ecological land
types are based on geology, landform, hydrology,
vegetation, and soils. The composition and variability of
the soil component of each ELT are broader than in
map units defined and correlated outside the Chippewa
National Forest.

The descriptions, names, and delineations of the
soils in this survey area do not fully agree with those of
the soils in adjacent survey areas. Differences are the
result of changes and refinements in series concepts,
differences in slope groupings, or variations in the
intensity of mapping or in the extent of the soils in the
survey areas.

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
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
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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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Detailed Soil Map Units

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 underlying material, 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 underlying material. 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, Nebish sandy loam, 1 to 6
percent slopes, is a phase of the Nebish series.

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

A soil complex consists of two or more soils, or one
or more soils and a miscellaneous area, in such an
intricate pattern or in such small areas that they cannot
be shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.

Graycalm-Menahga complex, 1 to 6 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 Seelyeville and
Bowstring 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.

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

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.



Descriptions of Soils Outside the Chippewa
National Forest

32B—Nebish sandy loam, 1 to 6 percent
slopes

Composition

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

Setting

Landform and position on the landform: Side slopes and
hilitops on moraines and till plains

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile

0 to 3 inches—very dark gray sandy loam

3 to 9 inches—qgrayish brown fine sandy loam

9 to 24 inches—dark yellowish brown clay loam

24 to 60 inches—light olive brown, calcareous loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Moderate

Available water capacity: High

Organic matter content: Moderately low

Surface runoff: Medium

Depth to the water fable: More than 6 feet

Special characteristics: A few stones on the surface in
some areas

Inclusions

Contrasting inclusions:

* The moderately well drained Beltrami soils, which are
in the less sloping areas

* The poorly drained Shooker soils, which are in swales
and concave basins

Similar soils:

* Soils that have a thicker surface layer

* Soils that have more clay throughout

* Soils that are underlain by stratified material

» Soils that have free carbonates at a depth of less than
20 inches

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

Use and Management
Cropland

Major management factors: Water erosion, soil blowing,
and organic matter content

* The major crops are small grain, corn, and forage

plants.

» Using tillage practices that leave crop residue on the

surface helps to control water erosion and soil blowing.

Soil Survey

* Tilling and planting across the slope reduce the runoff
rate, increase the rate of water infiltration, and help to
control water erosion.

* Using a cropping system that includes grasses and
legumes, rotating crops, and returning crop residue to
the soil maintain the content of organic matter and
improve fertility and tilth.

* Using a balanced soil fertility program that is based on
the results of soil tests increases crop production.

Woodland

Major management factors: Equipment limitations and
plant competition

* The principal tree species is quaking aspen.

» Sugar maple, American basswood, paper birch, white

spruce, northern red oak, and red pine are tree species

of limited extent.

* The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

* Ruts form easily if skidders are used when the soil is

wet.

* Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

* Limiting the use of heavy equipment during spring

thaw and after heavy rains helps to prevent saoil

compaction.

» Converting sites from northern hardwoods to conifers

requires intensive management.

» If conifer species are planted, suckering and

competition from hardwood seedlings are severe.

* Site preparation is needed to control competing

vegetation.

* Seeding logging roads, skid trails, and landings after

the trees have been logged helps to prevent excessive

soil loss.

* Establishing filter strips in areas adjacent to lakes and

perennial or intermittent streams minimizes water

contamination caused by the runoff of sediment and

other pollutants.

Pasture

Major management factors: Forage quality

» Adjusting stocking rates, rotating grazing, and
applying fertilizer according to the results of soil tests
help to maintain the quality and quantity of forage
plants.

Windbreaks

* A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat
* Block plantings of suitable trees and shrubs can

provide winter cover for upland wildlife.
» Commercial aspen management practices are needed
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for the economical management of habitat for deer and
ruffed grouse.

Interpretive Groups

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

32C—Nebish fine sandy loam, 6 to 12
percent slopes

Composition

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

Setting

Landform and position on the landform: Side slopes and
hilltops on moraines and till plains

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile

0 to 3 inches—very dark gray fine sandy loam

3 to 8 inches—brown fine sandy loam

8 to 16 inches—yellowish brown clay loam

16 to 26 inches—dark yellowish brown clay loam
26 to 60 inches—light olive brown, calcareous loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Moderate

Available water capacity: High

Organic matter content: Moderately low

Surface runoff: Rapid

Depth to the water table: More than 6 feet

Special characteristics: A few stones on the surface in
some areas

Inclusions

Contrasting inclusions:

¢ The moderately well drained Beltrami soils, which are
in the less sloping areas

* The poorly drained Shooker soils, which are in swales
and concave basins

* Very poorly drained organic soils in small closed
depressions

Similar soils:

» Soils that have a thicker surface layer

* Soils that have more clay throughout

» Soils that are underlain by stratified material

* Soils that have free carbonates at a depth of less than
20 inches

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

Use and Management

Cropland
Major management factors: Water erosion and organic

matter content
* The major crops are small grain, corn, and forage
plants.
» Tilling and planting across the slope, farming on the
contour, establishing grassed waterways, and using
tillage practices that leave crop residue on the surface
reduce the hazard of water erosion and increase the
rate of water infiltration.
* Using a cropping system that includes grasses or
legumes, rotating crops, and returning crop residue to
the soil help to maintain the content of organic matter
and improve fertility and tilth.
* Using a balanced soil fertility program that is based on
the results of soil tests increases crop production.
Woodland

Major management factors: Equipment limitations and
plant competition

* The principal tree species is quaking aspen.

* Sugar maple, American basswood, paper birch, white

spruce, northern red oak, and red pine are tree species

of limited extent.

* The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

* Ruts form easily if skidders are used when the soil is

wet.

* Deep ruts can restrict lateral drainage and alter soll

structure, which results in damage to tree roots and

affects natural regeneration.

* Limiting the use of heavy equipment during spring

thaw and after heavy rains helps to prevent soil

compaction.

* Building logging roads and skid trails across the slope

or on the gentler slopes helps to control erosion.

» Seeding logging roads, skid trails, and landings after

the trees have been logged helps to prevent excessive

soil loss.

* Converting sites from northern hardwoods to conifers

requires intensive management.

* If conifer species are planted, suckering and

competition from hardwood seedlings are severe.

* Mechanical or chemical site preparation is needed to

control competing vegetation.

* Establishing filter strips in areas adjacent to lakes and

perennial or intermittent streams minimizes water

contamination caused by the runoff of sediment and

other pollutants.

Pasture

Major management factors: Forage quality
* Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, and applying fertilizer
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according to the results of soil tests help to maintain the
quality and quantity of forage plants.

Windbreaks

» A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildiife.

» Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

Interpretive Groups

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

32D—Nebish fine sandy loam, 12 to 25
percent slopes

Composition

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

Setting

Landform and position on the landform: Side slopes and
hilltops on moraines and till plains

Shape of areas: Irregular

Size of areas: 10 to 50 acres

Typical Profile

0 to 3 inches—very dark grayish brown fine sandy loam
3 to 8 inches—grayish brown fine sandy loam

8 to 18 inches—brown clay loam

18 to 25 inches—dark yellowish brown loam

25 to 60 inches—light olive brown, calcareous loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Moderate

Available water capacity: High

Organic matter content: Moderately low

Surface runoff: Rapid

Depth to the water table: More than 6 feet

Special characteristics: A few stones on the surface in
some areas

Inclusions

Contrasting inclusions:

* The moderately well drained Beltrami soils, which are
in the less sloping areas

* The poorly drained Shooker soils, which are in swales
and concave basins

Soil Survey

* Very poorly drained organic soils in small closed
depressions

Similar soils:

* Soils that have a thicker surface layer

* Soils that have more clay throughout

* Soils that are underlain by stratified material

* Soils that have free carbonates at a depth of less than
20 inches

* Soils that have a surface layer of loam or sandy loam
* Soils that have slopes of more than 25 percent

Use and Management
Woodland

Major management factors: Water erosion, slope,
equipment limitations, and plant competition

* The principal tree species is quaking aspen.

* Sugar maple, American basswood, paper birch, white

spruce, northern red oak, and red pine are tree species

of limited extent.

» Operating equipment on the steeper slopes may

cause the formation of gullies and can result in serious

erosion problems.

* Establishing skid roads and trails along the contour

and sloping road surfaces reduce the hazard of water

erosion.

* Water bars, culverts, and drop structures are needed

to remove water.

* Special care is needed when logging roads, skid trails,

and landings are laid out or when equipment is

operated.

* Roads should be designed so that they conform to the

topography, and the grade should be less than 10

percent and should be kept as low as possible.

» Seeding logging roads, skid trails, and landings after

the trees have been logged helps to prevent excessive

soil loss.

* The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

* Ruts form easily if skidders are used when the soil is

wet.

* Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

¢ Converting a site from northern hardwoods to conifers

requires intensive management.

* [f conifer species are planted, suckering and

competition from hardwood seedlings are severe.

* Mechanical or chemical site preparation is needed to

control competing vegetation.

» Establishing filter strips in areas adjacent to lakes and

perennial or intermittent streams minimizes water

contamination caused by the runoff of sediment and

other pollutants.
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Pasture

Major management factors: Forage quality and the slope
¢ Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, and applying fertilizer
according to the results of soil tests help to maintain the
quality and quantity of forage plants.

Windbreaks

e A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

» Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

¢ Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

Interpretive Groups

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

48—Hiwood loamy fine sand

Composition

Hiwood 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 rises on till-floored glacial lake plains and
outwash plains

‘Slope range: 1 to 3 percent

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile

0 to 2 inches—very dark gray loamy fine sand

2 to 6 inches—dark grayish brown fine sand

6 to 12 inches—dark yellowish brown fine sand

12 to 26 inches—yellowish brown, mottled fine sand
26 to 42 inches—pale brown, mottled fine sand

42 to 60 inches—yellowish 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 poorly drained Cormant soils, which are in
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swales and in concave basins

* The somewhat poorly drained Redby soils, which are
in plane or slightly concave basins

* The excessively drained Sartell soils, which are on
side slopes and hilltops

Similar soils:

» Soils that contain thin bands of gravel or loamy
material

* Soils that formed entirely in medium sand

 Soils that are underlain by glacial till at a depth of
more than 60 inches

* Soils that have free carbonates at a depth of 40 to 60
inches

* Soils that have a surface layer of loamy sand

Use and Management
Cropland

Major management factors: Available water capacity,
soi! blowing, ground-water contamination, and
organic matter content

» Forage plants are the main crops.

* Moisture can be conserved by using tillage practices

that leave crop residue on the surface and by leaving

crop stubble in the field to trap snow.

* Using minimum tillage, maintaining crop residue on

the surface, establishing field windbreaks, and

maintaining a plant cover reduce the hazard of soil
blowing.

» Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter
and improve fertility and tilth.

« Carefully controlling the use and application of

fertilizers, herbicides, and pesticides reduces the hazard

of ground-water contamination.

Woodland

Major management factors: Equipment limitations, plant
competition, windthrow, and seedling mortality

e The principal tree species is red pine.

e Jack pine, eastern white pine, and black spruce are

tree species of limited extent.

» The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

* Ruts may form if skidders are used when the soil is

saturated.

* Deep ruts can damage tree roots and thus hinder

natural regeneration.

e Carefully selecting and preparing planting sites that

subject seedlings to as little moisture stress as possible

help to establish the seedlings and increase the survival

rate.

* The seedling survival rate can be improved by

carefully planting vigorous nursery stock or
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containerized seedlings early in spring, when more
moisture is available, but replanting may be necessary
in some areas.

* Plant competition should be controlled around new
seedlings.

* Planting seedlings that can tolerate droughty
conditions, mulching, and shading the seedlings reduce
the seedling mortality rate.

* Windthrow is a hazard during periods of high winds
and excessive wetness.

* The loose, sandy surface layer may limit the use of
equipment.

* Carefully controlling the use and application of
fertilizers, herbicides, and pesticides reduces the hazard
of ground-water contamination.

Pasture

Major management factors: Forage quality

* Adjusting stocking rates, rotating grazing, and
applying fertilizer according to the results of soil tests
help to maintain the quality and quantity of forage
plants.

Windbreaks

* Trees and shrubs that can tolerate droughty conditions
should be selected for windbreaks and environmental
plantings.

* The seedling mortality rate is moderate because of
moisture stress caused by droughtiness.

* Leaving vegetation on the surface during the early
years of establishment helps to control soil blowing.

Wildlife habitat

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

* Block plantings of conifers, 1 to 5 acres in size, can
provide winter cover for upland game birds in
agricultural areas.

Interpretive Groups

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

72—Shooker loam

Composition

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

Setting

Landform and position on the landform: Swales and
broad flats on moraines and till plains

Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 10 to 300 acres

Soil Survey

Typical Profile

0 to 6 inches—very dark gray loam

6 to 9 inches—light brownish gray, mottled fine sandy
loam

9 to 28 inches—grayish brown, mottled clay loam

28 to 60 inches—light brownish gray, mottled,
calcareous loam

Soil Properties and Qualities

Drainage class: Poorly drained

Permeability: Moderate

Available water capacity: High

Organic matter content: Moderate

Surface runoff: Slow

Depth to the water table: 1 to 3 feet

Special characteristics: A few stones on the surface in
some areas

Inclusions

Contrasting inclusions:

* The moderately well drained Beltrami soils, which are
on low convex rises

* The very poorly drained Hamre and Talmoon soils,
which are in closed depressions and have a thin
organic surface layer

Similar soils:

* Soils that have a thicker surface layer

* Soils that have more clay throughout

* Soils that are underlain by stratified material

* Soils that have free carbonates at a depth of less than
20 inches

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

Use and Management
Cropland

Major management factors: Wetness

* The major crops are small grain, corn, and forage
plants.

* Most suitable crops can be grown if adequate
drainage is provided.

* Installing surface drains helps to maintain the level of
the water table, minimizes ponding, and inhibits the
growth of the less desirable water-tolerant plants.

* Working the soil when it is too wet can result in
severe compaction and the formation of clods.

* Using a cropping system that includes grasses or
legumes, rotating crops, and returning crop residue to
the soil help to maintain the content of organic matter
and improve fertility and tilth.

Woodland
Major management factors: Equipment limitations,

seedling mortality, plant competition, and windthrow
* The principal tree species is quaking aspen.
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* Black ash, American elm, balsam fir, and paper birch
are tree species of limited extent.

* The use of equipment is restricted during spring thaw
and other excessively wet periods.

» Ruts form easily if skidders are used when the soil is
wet.

* Deep ruts can restrict lateral drainage and alter soil
structure, which results in damage to tree roots and
affects natural regeneration.

» Operating heavy equipment when the soil is wet can
result in excessive rut formation and soil compaction
and can permanently damage the site.

* Because of the seasonal high water table, equipment
should be used only during dry summer months and
during winter months when the soil is adequately
frozen.

¢ Plant competition can prevent the regeneration of
trees.

¢ Undesirable plants that invade clear-cut areas can
prevent the establishment of desired species.

» Trees may be shallow rooted because of the
seasonal high water table, and some trees may be
blown down during periods of high winds and
excessive wetness.

* The seedling mortality rate may be moderate because
of the seasonal high water table, but the mortality rate
can be reduced by planting vigorous nursery stock on
microsites that are elevated above the water table and
by planting species and varieties that are adapted to
wet soils.

Pasture

Major management factors: Forage quality and
wetness

* Rotating grazing, applying fertilizer, and deferring

grazing during wet periods help to maintain the quality

and quantity of forage plants.

Windbreaks

» Trees and shrubs that can tolerate wetness should be
selected for windbreaks and environmental plantings.

Wildlife habitat

* Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

* Block plantings of suitable trees and shrubs can
provide cover for upland wildlife.

Interpretive Groups

Land capability classification: llw, drained, and IVw,
undrained

Woodland ordination symbol: 6W

Windbreak suitability group: 2
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77—Garnes loam

Composition

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

Setting

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

Slope range: 1 to 3 percent

Shape of areas: Irregular

Size of areas: 10 to 60 acres

Typical Profile

0 to 3 inches—black loam

3 to 7 inches—grayish brown fine sandy loam

7 to 16 inches—dark brown, mottled clay loam

16 to 20 inches—dark brown, mottled clay loam

20 to 60 inches—grayish brown, mottled, calcareous
loam

Soil Properties and Qualities

Drainage class: Moderately well drained

Permeability: Moderate

Available water capacity: High

Organic matter content: Moderately low or low

Surface runoff: Slow

Depth to the water table: 2.5 to 6.0 feet

Special characteristics: A few stones on the surface in
some areas

Inclusions

Contrasting inclusions:

* The poorly drained Chilgren and Smiley soils, which
are in swales and concave basins

» The poorly drained Kratka soils, which are in plane or
slightly concave basins and have a sandy mantle
overlying glaciat till

Similar soils:

* Soils that have a thicker surface layer

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

 Soils that have a gravelly lens at the boundary of the
glacial till

* Soils that have less clay throughout

* Soils that are more than 20 inches deep over free
carbonates

Use and Management
Cropland

Major management factors: Water erosion and organic
matter content

* The major crops are small grain, corn, and forage

plants.

* Using tillage practices that leave crop residue on the
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surface helps to contro! water erosion.

* Using a cropping system that includes grasses or
legumes, rotating crops, and returning crop residue to
the soil help to maintain the content of organic matter
and improve fertility and tilth.

* Deferring field traffic when the soil is wet and returning
crop residue to the soil can minimize compaction of the
surface layer.

 Using a balanced soil fertility program that is based on
the results of soil tests increases crop production.

Woodland

Major management factors: Equipment limitations and
plant competition

» The principal tree species is quaking aspen.

» Bur oak, red pine, sugar maple, white spruce, and

eastern white pine are tree species of limited extent.

» The use of equipment is restricted during spring thaw

and other excessively wet periods.

» Ruts form easily if skidders are used when the soil is

wet.

* Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

* Operating heavy equipment when the soil is wet can

cause excessive rut formation and soil compaction and

can permanently damage the site.

¢ Limiting the use of heavy equipment during spring

thaw and after heavy rains helps to prevent soil

compaction.

* Converting sites from northern hardwoods to conifers

requires intensive management.

* |f conifer species are planted, suckering and

competition from hardwood seedlings are severe.

* Mechanical or chemical site preparation is needed to

control competing vegetation.

Pasture

Major management factors: Forage quality

* Rotating grazing and applying fertilizer according to

the results of soil tests help to maintain the quality and

quantity of forage plants.

Windbreaks

¢ A wide variety of trees and shrubs can be grown as

windbreaks and environmental plantings.

Wildlife habitat

* Commercial aspen management practices are needed

for the economical management of habitat for deer and

ruffed grouse.

* Block plantings of suitable trees and shrubs can

provide winter cover for upland wildlife.

Interpretive Groups

Land capability classification: lle
Woodland ordination symbol: 7L

Soil Survey

Windbreak suitability group: 1

116—Redby loamy fine sand

Composition

Redby 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 rises and broad flats on till-floored glacial
lake plains

Slope range: 1 to 3 percent

Shape of areas: rregular

Size of areas: 10 to 200 acres

Typical Profile

0 to 3 inches—very dark gray loamy fine sand

3 to 8 inches—grayish brown, mottled fine sand

8 to 30 inches—yellowish brown, mottled fine sand

30 to 60 inches—Ilight brownish gray, mottled fine sand

Soil Properties and Qualities

Drainage class: Somewhat poorly drained
Permeability: Rapid

Available water capacity: Low

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

Depth to the water table: 1.5 to 3.0 feet

Inclusions

Contrasting inclusions:

* The poorly drained Cormant soils, which are in swales
and concave basins

* The moderately well drained Hiwood soils, which are
on slightly convex rises

* The moderately well drained Eckvoll soils, which are
in adjacent areas and are underlain by loamy glacial till
at a depth of more than 40 inches

Similar soils:

* Soils that have a thicker surface layer

* Soils that have a surface layer of fine sandy loam
» Soils that have thin bands of loamy material at a
depth of more than 30 inches

* Soils that formed entirely in medium sand

¢ Soils that have free carbonates at a depth of more
than 40 inches

Use and Management

Cropland

Major management factors: Wetness, available water
capacity, soil blowing, ground-water contamination,
and organic matter content

* The major crops are forage plants.



Beltrami County Area, Minnesota

» The seasonal high water table provides supplemental
moisture for plants.

* Using minimum tillage, leaving crop residue on the
surface, establishing field windbreaks, and maintaining
a plant cover reduce the hazard of soil blowing.

e Using a cropping system that includes grasses or
legumes, rotating crops, and returning crop residue to
the soil help to maintain the content of organic matter
and improve fertility and tilth.

» Moisture can be conserved by using tillage practices
that leave crop residue on the surface and by leaving
crop stubble in the field to trap snow.

« Carefully controlling the use and application of
fertilizers, herbicides, and pesticides reduces the hazard
of ground-water contamination.

Woodland

Major management factors: Equipment limitations, plant
competition, windthrow, and seedling mortality

» The principal tree species is quaking aspen.

» Jack pine and white spruce are tree species of limited

extent.

» The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

» Ruts may form if skidders are used when the soil is

saturated.

» Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

 Carefully selecting and preparing planting sites that

subject seedlings to as little moisture stress as possible

help to establish the seedlings and increase the survival

rate.

» Windthrow is a hazard during periods of high winds

and excessive wetness.

* The loose, sandy surface layer may limit the use of

equipment.

» Carefully controlling the use and application of

fertilizers, herbicides, and pesticides reduces the hazard

of ground-water contamination.

Pasture

Major management factors: Forage quality

¢ Adjusting stocking rates, rotating grazing, and

applying fertilizer according to the results of soil tests

help to maintain the quality and quantity of forage

plants.

Windbreaks

¢ A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat
e Block plantings of suitable trees and shrubs can

provide winter cover for upland wildlife.
* Block plantings of conifers, 1 to 5 acres in size, can
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provide winter cover for upland game birds in
agricultural areas.

Interpretive Groups

Land capability classification: Illw
Woodland ordination symbol: 7W
Windbreak suitability group: 1

117—Cormant loamy fine sand

Composition

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

Setting

Landform and position on the landform: Concave basins
and broad flats on till-floored glacial lake plains

Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 10 to 200 acres

Typical Profile

0 to 8 inches—black loamy fine sand
8 to 60 inches—light olive gray and grayish brown,
mottled fine sand

Soil Properties and Qualities

Drainage class: Poorly drained

Permeability: Rapid

Available water capacity: Low

Organic matter content: Moderate to very high
Surface runoff: Slow

Depth to the water table: 1 to 3 feet

Inclusions

Contrasting inclusions:

* The very poorly drained Deerwood soils, which are in
closed depressions and have a thin organic surface
layer

* The somewhat poorly drained Redby soils on slightly
convex rises

* The poorly drained Grygla soils, which are in adjacent
areas and are underlain by loamy glacial till at a depth
of more than 40 inches

Similar soils:

» Soils that have a thicker surface layer

* Soils that have a surface layer of fine sandy loam

* Soils that have thin bands of loamy material at a
depth of more than 30 inches

¢ Soils that formed entirely in medium and coarse sand

Use and Management
Cropland
Major management factors: Wetness, available water
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capacity, soil blowing, and ground-water
contamination
* The major crops are small grain and forage plants.
* Most suitable crops can be grown if adequate
drainage is provided.
e Using minimum tillage, leaving crop residue on the
surface, establishing field windbreaks, and maintaining
a plant cover reduce the hazard of soil blowing.
¢ Using a cropping system that includes grasses or
legumes, rotating crops, and returning crop residue to
the soil help to maintain the content of organic matter
and improve fertility and tilth.
* Moisture can be conserved by using tillage practices
that leave crop residue on the surface, by establishing
vegetative barriers, and by leaving crop stubble in the
field to trap snow.
 Carefully controlling the use and application of
fertilizers, herbicides, and pesticides reduces the hazard
of ground-water contamination.

Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow, and plant competition

* The principal tree species is quaking aspen.

» Balsam fir and black ash are tree species of limited

extent.

* The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

* Ruts form easily if skidders are used when the soil is

wet.

* Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

» Operating heavy equipment when the soil is wet can

result in excessive rut formation and can permanently

damage the site.

* The seedling mortality rate may be moderate because

of the seasonal high water table, but the mortality rate

can be reduced by planting vigorous nursery stock on

microsites that are elevated above the water table and

by planting species and varieties that are adapted to

wet soils.

* Trees may be shallow rooted because of the seasonal

high water table, and some trees may be blown down

during periods of high winds and excessive wetness.

* Plant competition can prevent the regeneration of

trees.

¢ Undesirable plants that invade clear-cut areas can

prevent the establishment of desired species.

* Carefully controlling the use and application of

fertilizers, herbicides, and pesticides reduces the hazard

of ground-water contamination.

Pasture
Major management factors: Forage quality and wetness

Soil Survey

» Rotating grazing and deferring grazing during wet
periods help to maintain the quality and quantity of
forage plants.

Windbreaks

* Trees and shrubs that can tolerate wetness should be
selected for windbreaks and environmental plantings.

Wildlife habitat

* Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

Interpretive Groups

Land capability classification: INVw
Woodland ordination symbol: 6W
Windbreak suitability group: 2

121—Wykeham fine sandy loam

Composition

Wykeham 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 rises on moraines and till plains

Slope range: 1 to 3 percent

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile

0 to 8 inches—very dark grayish brown fine sandy loam

8 to 16 inches—brown, mottled fine sandy loam

16 to 23 inches—dark yellowish brown, mottied loam
that has interfingerings of grayish brown fine sandy
loam

23 to 32 inches—dark brown, mottled loam

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

Soil Properties and Qualities

Drainage class: Moderately well drained

Permeability: Moderate

Available water capacity: Moderate

Organic matter content: Moderate

Surface runoff: Slow

Depth to the water table: 2.5 to 4.0 feet

Special characteristics: A few stones on the surface in
some areas

Inclusions

Contrasting inclusions:
* The moderately well drained Eckvoll soils, which are
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in adjacent areas and have a sandy mantle that is more
than 20 inches thick

* The poorly drained Shooker soils, which are in swales
and concave basins

* The well drained Snellman soils, which are in the
more sloping areas

Similar soils:

« Soils in which material from the subsurface layer does
not interfinger into the subsoil

* Soils that have more clay throughout

« Soils that have a lower content of sand throughout

« Soils that have a surface layer of sandy loam or loam

Use and Management
Cropland

Major management factors: Soil blowing and organic
matter content

» The major crops are small grain, corn, and forage

plants.

» Using tillage practices that leave crop residue on the

surface helps to contro! soil blowing.

* Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter

and improve fertility and tilth.

* Returning crop residue to the soil and deferring field

traffic when the soil is wet can minimize compaction of

the surface layer.

« Using a balanced soil fertility program that is based on

the results of soil tests increases crop production.

Woodland

Major management factors: Equipment limitations and
plant competition

* The principal tree species is quaking aspen.

* Sugar maple, American basswood, white spruce, and

northern red oak are tree species of limited extent.

* The use of equipment is restricted during spring thaw

and other excessively wet periods.

* Ruts form easily if skidders are used when the soil is

wet.

* Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

* Operating heavy equipment when the soil is wet can

result in excessive rut formation and soil compaction

and can permanently damage the site.

« Limiting the use of heavy equipment during spring

thaw and after heavy rains helps to prevent soil

compaction.

» Converting sites from northern hardwoods to conifers

requires intensive management.

« If conifer species are planted, suckering and

competition from hardwood seedlings are severe.
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» Mechanical or chemical site preparation is needed to
control competing vegetation.

« Establishing filter strips in areas adjacent to lakes and
perennial or intermittent streams minimizes water
contamination caused by the runoff of sediment and
other pollutants.

Pasture

Major management factors: Forage quality

» Rotating grazing and applying fertilizer according to
the results of soil tests help to maintain the quality and
quantity of forage plants.

Windbreaks

* A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

« Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

« Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

Interpretive Groups

Land capability classification: lle
Woodland ordination symbol: 6L
Windbreak suitability group: 1

125—Beltrami fine sandy loam

Composition

Beltrami 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 rises on moraines and till plains

Slope range: 1 to 3 percent

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile

0 to 5 inches—very dark grayish brown fine sandy loam

5 to 10 inches—grayish brown, mottled fine sandy loam

10 to 17 inches—dark brown, mottled clay loam

17 to 26 inches—olive brown, mottled clay loam

26 to 60 inches—Ilight olive brown, mottied, calcareous
loam

Soil Properties and Qualities

Drainage class: Moderately well drained
Permeability: Moderate

Available water capacity: High

Organic matter content: Moderate
Surface runoff: Slow
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Depth to the water table: 2 to 4 feet
Special characteristics: A few stones on the surface in
some areas

Inclusions

Contrasting inclusions:

* The well drained Nebish soils, which are in the more
sloping areas

* The poorly drained Shooker soils, which are in swales
and concave basins

Similar soils:

¢ Soils that have a thicker surface layer

* Soils that have a surface layer of loam or sandy loam
¢ Soils that have more clay throughout

¢ Soils that are underlain by stratified material

Use and Management
Cropland

Major management factors: Soil blowing and organic
matter content

* The major crops are small grain, corn, and forage

plants.

 Using tillage practices that leave crop residue on the

surface helps to control soil blowing.

 Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter

and improve fertility and tilth.

* Returning crop residue to the soil and deferring field

traffic when the soil is wet can minimize compaction of

the surface layer.

 Using a balanced soil fertility program that is based on

the results of soil tests increases crop production.

Woodland

Major management factors: Equipment limitations and
plant competition

¢ The principal tree species is quaking aspen.

» Sugar maple, American basswood, white spruce,

northern red oak, and eastern white pine are tree

species of limited extent.

* The use of equipment is restricted during spring thaw

and other excessively wet periods.

* Ruts form easily if skidders are used when the soil is

wet.

* Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

¢ Operating heavy equipment when the soil is wet can

result in excessive rut formation and soil compaction

and can permanently damage the site.

* Limiting the use of heavy equipment during spring

thaw and after heavy rains helps to prevent soil

compaction.

» Converting sites from northern hardwoods to conifers

Soil Survey

requires intensive management.

* If conifer species are planted, suckering and
competition from hardwood seedlings are severe.

¢ Mechanical or chemical site preparation is needed to
control competing vegetation. ‘

* Establishing filter strips in areas adjacent to lakes and
perennial or intermittent streams minimizes water
contamination caused by the runoff of sediment and
other pollutants.

Pasture

Major management factors: Forage quality

* Rotating grazing and applying fertilizer according to
the results of soil tests help to maintain the quality and
quantity of forage plants.

Windbreaks

¢ A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

* Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

Interpretive Groups

Land capability classification: lle
Woodland ordination symbol: 7L
Windbreak suitability group: 1

147—Spooner silt loam

Composition

Spooner soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting

Landform and position on the landform: Swales and
broad flats on water-modified till plains

Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 10 to 150 acres

Typical Profile

0 to 4 inches—very dark gray silt loam

4 to 7 inches—grayish brown very fine sandy loam

7 to 25 inches—olive gray, mottled silty clay loam

25 to 60 inches—light olive gray, mottled, calcareous
loam

Soil Properties and Qualities

Drainage class: Poorly drained
Permeability: Moderate
Available water capacity: High
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Organic matter content: Moderate
Surface runoff: Slow
Depth to the water table: 1 to 3 feet

Inclusions

Contrasting inclusions:

* The moderately well drained Baudette soils, which are
on slightly convex rises

* The very poorly drained Hamre soils, which are in
closed depressions and have a thin organic surface
layer

Similar soils:

* Soils that have a thicker surface layer

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

» Soils that have very fine sand and coarse silt in the
underlying material

* Soils that have more clay throughout

» Soils that formed in glacial till

Use and Management
Cropland

Major management factors: Wetness

» The major crops are small grain, corn, and forage
plants.

* Most of the commonly grown crops can be grown if
adequate drainage is provided.

» |nstalling surface drains helps to maintain the level of
the water table, minimizes ponding, and inhibits the
growth of the less desirable water-tolerant plants.

e Working the soil when it is too wet can result in
severe compaction and the formation of clods.

¢ Using a cropping system that includes grasses or
legumes, rotating crops, and returning crop residue to
the soif help to maintain the content of organic maiter
and improve fertility and tilth.

Woodland

Major management factors: Equipment limitations,
seedling mortality, plant competition, and windthrow

¢ The principal tree species is quaking aspen.

» Black ash, American elm, balsam fir, and white spruce

are tree species of limited extent.

» The use of equipment is restricted during spring thaw

and other excessively wet periods.

 Ruts form easily if skidders are used when the soil is

wet.

» Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

» Operating heavy equipment when the soil is wet can

result in excessive rut formation and soil compaction

and can permanently damage the site.

¢ Because of the seasonal high water table, equipment

should be used only during dry summer months and
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during winter months when the soil is adequately
frozen.

* Plant competition can prevent the regeneration of
trees.

¢ Undesirable plants that invade clear-cut areas may
prevent the establishment of desired species.

« Trees may be shallow rooted because of the seasonal
high water table, and some trees may be blown down
during periods of high winds and excessive wetness.

* The seedling mortality rate may be moderate because
of the seasonal high water table, but the mortality rate
can be reduced by planting vigorous nursery stock on
microsites that are elevated above the water table and
by planting species and varieties that are adapted to
wet soils.

Pasture

Major management factors: Forage quality and wetness
* Rotating grazing, applying fertilizer, and deferring
grazing during wet periods help to maintain the quality
and quantity of forage plants.

Windbreaks

 Trees and shrubs that can tolerate wetness should be
selected for windbreaks and environmental plantings.
Wildlife habitat

* Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

» Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

Interpretive Groups

Land capability classification: |lw, drained, and 1Vw,
undrained

Woodland ordination symbol: 8W

Windbreak suitability group: 2

158B—Zimmerman loamy fine sand, 1 to 6
percent slopes

Composition

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

Setling

Landform and position on the landform: Side slopes and
hilltops on outwash plains and beach ridges

Shape of areas: Irregular

Size of areas: 15 to 200 acres

Typical Profile

0 to 3 inches—very dark gray loamy fine sand
3 to 16 inches—brown fine sand
16 to 35 inches—yellowish brown fine sand



20

35 to 40 inches—pale brown fine sand
40 to 60 inches—very pale brown fine sand that has
thin bands of dark yellowish 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: More than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Balmlake soils, which are in adjacent
areas and are stratified with loamy material

* The poorly drained Cormant soils, which are in swales
and do not have thin textural bands

* The moderately well drained Hiwood soils, which are
in plane or slightly concave basins and do not have thin
textural bands

Similar soils:

* Soils that do not have thin bands of loamy material
within a depth of 60 inches

* Soils that contain more gravel throughout

* Soils that have lenses of medium and coarse sand or
that formed entirely in medium and coarse sand

* Soils that have free carbonates at a depth of 40 to 60
inches

Use and Management
Cropland

Major management factors: Soil blowing, available water
capacity, and ground-water contamination

* The major crops are forage plants.

* Maintaining crop residue on the surface, establishing

field windbreaks, and maintaining a plant cover reduce

the hazard of soil blowing.

* Crops that can tolerate drought should be selected.

* Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter

and improve fertility and tilth.

* Carefully controlling the use and application of

fertilizers, herbicides, and pesticides reduces the hazard

of ground-water contamination.

Woodland

Major management factors: Seedling mortality and plant
competition

* The principal tree species is red pine.

* Jack pine, eastern white pine, and paper birch are

tree species of limited extent.

* The seedling survival rate can be improved by

carefully planting vigorous nursery stock or

Soil Survey

containerized seedlings early in spring, when more
moisture is available, but replanting may be necessary
in some areas.

* Carefully selecting and preparing planting sites that
subject seedlings to as little moisture stress as possible
help to establish the seedlings and increase the survival
rate.

* Plant competition should be controlled around new
seedlings.

* Planting seedlings that can tolerate drought, mulching,
and shading the seedlings reduce the seedling mortality
rate.

* The loose, sandy surface layer may limit the use of
equipment.

* Establishing filter strips in areas adjacent to lakes and
perennial or intermittent streams minimizes water
contamination caused by the runoff of sediment and
other pollutants.

* Carefully controlling the use and application of
fertilizers, herbicides, and pesticides reduces the hazard
of ground-water contamination.

Pasture

Major management factors: Forage quality

* Adjusting stocking rates, rotating grazing, and
applying fertilizer according to the results of soil tests
help to maintain the quality and quantity of forage
plants.

Windbreaks

* Trees and shrubs that can tolerate drought should be
selected for windbreaks and environmental plantings.

* The seedling mortality rate is moderate because of the
moisture stress caused by droughtiness.

* Leaving vegetation on the surface during the early
years of establishment helps to control soil blowing.

Wildlife habitat
* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.
* Block plantings of conifers, 1 to 5 acres in size, can
provide winter cover for upland game birds in
agricultural areas.

Interpretive Groups

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

158C—Zimmerman loamy fine sand, 6 to 12
percent slopes
Composition

Zimmerman 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: Side slopes and
hilltops on outwash plains and beach ridges

Shape of areas: Irregular

Size of areas: 15 to 100 acres

Typical Profile

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

2 to 12 inches—brown fine sand

12 to 30 inches—yellowish brown fine sand

30 to 37 inches—very pale brown fine sand

37 to 60 inches—very pale brown fine sand that has
thin bands of dark yellowish brown loamy fine 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: More than 6 feet

Inclusions

Contrasting inclusions:

» The well drained Balmlake soils, which are in adjacent
areas and are stratified with loamy material

 The poorly drained Cormant soils, which are in swales
and do not have thin textural bands

* The moderately well drained Hiwood soils, which are
in plane or slightly concave basins and do not have thin
textural bands

Similar soils:

* Soils that do not have thin bands of loamy material
within a depth of 60 inches

 Soils that contain more gravel throughout

* Soils that have lenses of medium and coarse sand or
that formed entirely in medium and coarse sand

* Soils that have free carbonates at a depth of 40 to 60
inches

¢ Soils that have slopes of more than 12 percent

Use and Management
Woodland

Major management factors: Seedling mortality and plant
competition

» The principal tree species is red pine.

» Jack pine, eastern white pine, and paper birch are

tree species of limited extent.

» The seedling survival rate can be improved by

carefully planting vigorous nursery stock or

containerized seedlings early in spring, when more

moisture is available, but replanting may be necessary

in some areas.

= Carefully selecting and preparing planting sites that

subject seedlings to as little moisture stress as possible
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help to establish the seedlings and increase the survival
rate.

e Plant competition should be controlled around new
seedlings.

* Planting seedlings that can tolerate drought, mulching,
and shading the seedlings reduce the seedling mortality
rate.

* Seeding logging roads, skid trails, and landings after
the trees have been logged helps to prevent excessive
soil loss.

* The loose, sandy surface layer may limit the use of
equipment.

» Establishing filter strips in areas adjacent to lakes and
perennial or intermittent streams minimizes water
contamination caused by the runoff of sediment and
other pollutants.

« Carefully controlling the use and application of
fertilizers, herbicides, and pesticides reduces the hazard
of ground-water contamination.

Pasture

Major management factors: Forage quality

¢ Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, and applying fertilizer
according to the results of soil tests help to maintain the
quality and quantity of forage plants.

Windbreaks

» Trees and shrubs that can tolerate drought should be
selected for windbreaks and environmental plantings.

» The seedling mortality rate is moderate because of
moisture stress caused by droughtiness.

» Leaving vegetation on the surface during the early
years of establishment helps to control soil blowing.

Wildlife habitat

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

* Block plantings of conifers, 1 to 5 acres in size, can
provide winter cover for upland game birds in
agricultural areas.

Interpretive Groups

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

167—Baudette silt loam

Composition
Baudette soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent
Setting

Landform and position on the landform: Plane or slightly
convex rises on water-modified till plains
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Slope range: 1 to 3 percent
Shape of areas: Irregular
Size of areas: 10 to 150 acres

Typical Profile

0 to 4 inches—very dark gray silt loam

4 to 8 inches—qgrayish brown very fine sandy
loam

8 to 16 inches—dark brown silty clay loam

16 to 35 inches—olive brown, mottled silt loam

35 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

Organic matter content: High

Surface runoff: Slow

Depth to the water table: 3 to 6 feet

Inclusions

Contrasting inclusions:

* The well drained Debs soils, which are in the more
sloping areas

* The poorly drained Spooner soils, which are in swales
and concave basins

Similar soils:

¢ Soils that have a thicker surface layer

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

* Soils that have very fine sand and coarse silt in the
underlying material

¢ Soils that have more clay throughout

* Soils that formed in glacial till

Use and Management
Cropland

Major management factors: Water erosion and organic
matter content

* The major crops are small grain, corn, and forage

plants.

* Using tillage practices that leave crop residue on the

surface help to control water erosion.

* Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter

and improve fertility and tilth.

* Returning crop residue to the soil and deferring field

traffic when the soil is wet can minimize compaction of

the surface layer.

* Using a balanced soil fertility program that is based on
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the results of soil tests increases crop production.
Woodland

Major management factors: Equipment limitations and
plant competition

* The principal tree species is quaking aspen.

* Paper birch, American basswood, white spruce, bur

oak, and eastern white pine are tree species of limited

extent.

* The use of equipment is restricted during spring thaw

and other excessively wet periods.

* Ruts form easily if skidders are used when the soil is

wet.

» Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

* Operating heavy equipment when the soil is wet can

result in excessive rut formation and soil compaction

and can permanently damage the site.

* Limiting the use of heavy equipment during spring

thaw and after heavy rains helps to prevent soil

compaction.

* Converting sites from northern hardwoods to conifers

requires intensive management.

* If conifer species are planted, suckering and

competition from hardwood seedlings are severe.

* Mechanical or chemical site preparation is needed to

control competing vegetation.

* Establishing filter strips in areas adjacent to lakes and

perennial or intermittent streams minimizes water

contamination caused by the runoff of sediment and

other pollutants.

Pasture

Major management factors: Forage quality

* Rotating grazing and applying fertilizer according to
the results of soil tests help to maintain the quality and
quantity of forage plants.

Windbreaks

» A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

» Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

* Block plantings of conifers, 1 to 5 acres in size, can
provide winter cover for upland game birds in
agricultural areas.

Interpretive Groups

Land capability classification: lle
Woodland ordination symbol: 7L
Windbreak suitability group: 3
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191—Epoufette sandy loam

Composition

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

Setting

Landform and position on the landform: Swales and
concave basins on outwash plains

Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile

0 to 4 inches—black sandy loam

4 to 13 inches—grayish brown, mottled loamy sand

13 to 18 inches—grayish brown, mottled sandy loam

18 to 60 inches—light brownish gray, mottled,
calcareous gravelly coarse sand

Soil Properties and Qualities

Drainage class: Poorly drained

Permeability: Moderately rapid in the upper part; very
rapid in the lower part

Available water capacity: Low

Organic matter content: High

Surface runoff: Slow

Depth to the water table: 0.5 foot to 2.0 feet

Inclusions

Contrasting inclusions:

 The very poorly drained Deerwood and Epoufette
soils, which are in closed depressions and have a thin
organic surface layer

» The moderately well drained Karlstad soils, which are
on slightly convex rises

Similar soils:

* Soils that have a thicker surface layer

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

+ Soils that do not have a clay-enriched layer underlying
the surface layer

» Soils that have more clay in the clay-enriched layer

» Soils that have less gravel throughout

Use and Management
Cropland

Major management factors: Wetness, available water
capacity, and ground-water contamination

* The major crops are forage plants.

* The seasonal high water table provides supplemental

moisture for plants.

e Moisture can be conserved by using tillage practices

that leave crop residue on the surface and by leaving

crop stubble in the field to trap snow.
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» Using a cropping system that includes grasses and
legumes or including grass-legume mixtures in rotations
improves fertility and tilth.

« Carefully controlling the use and application of
fertilizers, herbicides, and pesticides reduces the hazard
of ground-water contamination.

Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow, and plant competition

» The principal tree species is quaking aspen.

» Black ash, balsam fir, and American elm are tree

species of limited extent.

* The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

 Ruts form easily if skidders are used when the soil is

wet.

» Deep ruts can restrict latera! drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

» Operating heavy equipment when the soil is wet can

result in excessive rut formation and can permanently

damage the site.

* The seedling mortality rate may be moderate because

of the seasonal high water table, but the mortality rate

can be reduced by planting vigorous nursery stock on

microsites that are elevated above the water table and

by planting species and varieties that are adapted to

wet soils.

* Trees may be shallow rooted because of the seasonal

high water table, and some trees may be blown down

during periods of high winds and excessive wetness.

* Plant competition can prevent the regeneration of

trees.

» Undesirable plants that invade clear-cut areas can

prevent the establishment of desired species.

» Carefully controlling the use and application of

fertilizers, herbicides, and pesticides reduces the hazard

of ground-water contamination.

Pasture

Major management factors: Forage quality and wetness
* Rotating grazing and deferring grazing during wet
periods help to maintain the quality and quantity of
forage plants.

Windbreaks

« Trees and shrubs that can tolerate wetness should be
selected for windbreaks and environmental plantings.

Wildlife habitat

« Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.
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Interpretive Groups

Land capability classification: |llw, drained, and IVw,
undrained

Woodland ordination symbol: 5W

Windbreak suitability group: 2

199B—Sol cobbly sandy loam, 1 to 6
percent slopes

Composition

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

Setting
Landform and position on the landform: Side slopes and
hilltops on moraines and till plains
Shape of areas: Irregular
Size of areas: 10 to 100 acres

Typical Profile

0 to 4 inches—very dark gray cobbly sandy loam

4 to 13 inches—brown cobbly loamy sand

13 to 20 inches—dark yellowish brown loam that is
penetrated by tongues and interfingerings of grayish
brown fine sand

20 to 28 inches—dark yellowish brown sandy clay loam

28 to 52 inches—olive brown loam

52 to 60 inches—olive brown, calcareous fine sandy
loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: High

Organic matter content: Moderately low

Surface runoff: Medium

Depth to the water table: More than 6 feet

Special characteristics: Stones and cobbles on the
surface in most areas

Inclusions

Contrasting inclusions:

* The moderately well drained Bemidji and Nary soils,
which are in the less sloping areas

* The somewhat poorly drained Stuntz soils, which are
in swales and concave basins

Similar soils:

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

* Soils that have free carbonates at a depth of less than
40 inches

* Soils in which material from the subsurface layer does
not tongue and interfinger into the subsoil

Soil Survey

* Soils that have a sandy mantle as much as 20 inches
thick

» Soils that do not have cobbles on the surface or that
have fewer cobbles on the surface

* Soils that have more clay throughout

Use and Management
Cropland

Major management factors: Rock fragments, water
erosion, and organic matter content

* The major crops are small grain, corn, and forage

plants.

* Using tillage practices that leave crop residue on the

surface helps to control water erosion and soil blowing.

* The cobbles and stones on or near the surface cause

rapid wear of equipment and may limit tillage.

* Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter

and improve fertility and tilth.

Woodland

Major management factors: Equipment limitations and
plant competition

* The principal tree species is quaking aspen.

* American elm, sugar maple, northern red oak, white

spruce, eastern white pine, and paper birch are tree

species of limited extent.

* The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

* Ruts form easily if skidders are used when the soil is

wet.

* Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

* Limiting the use of heavy equipment during spring

thaw and after heavy rains helps to prevent soil

compaction.

* Stones on the surface can interfere with felling and

yarding and other logging activities that involve the use

of equipment.

» Converting sites from northern hardwoods to conifers

requires intensive management.

* If conifer species are planted, suckering and

competition from hardwood seedlings are severe.

* Mechanical or chemical site preparation is needed to

control competing vegetation.

* Establishing filter strips in areas adjacent to lakes and

perennial or intermittent streams minimizes water

contamination caused by the runoff of sediment and

other pollutants.

Pasture
Major management factors: Forage quality
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e Adjusting stocking rates, rotating grazing, and
applying fertilizer according to the results of soil tests
help to maintain the quality and quantity of forage
plants.

Windbreaks

* A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

» Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

» Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

Interpretive Groups

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

199C—Sol cobbly sandy loam, 6 to 12
percent slopes

Composition

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

Setting

Landform and position on the landform: Side slopes and
hilltops on moraines and till plains

Shape of areas: Irregular

Size of areas: 10 to 80 acres

Typical Profile

0 to 3 inches—very dark gray cobbly sandy loam

3 to 10 inches—brown cobbly loamy sand

10 to 18 inches—dark brown sandy clay loam that is
penetrated by tongues and interfingerings of grayish
brown fine sand

18 to 30 inches—dark yellowish brown sandy clay loam

30 to 46 inches—dark yellowish brown loam

46 to 60 inches—light olive brown, calcareous fine
sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: High

Organic matter content: Moderately low

Surface runoff: Medium

Depth to the water table: More than 6 feet

Special characteristics: Stones and cobbles on the
surface in most areas
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Inclusions
Contrasting inclusions:
e The moderately well drained Nary soils, which are in
the less sloping areas
* The somewhat poorly drained Stuntz soils, which are
in swales and concave basins

Similar soils:

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

» Soils that have free carbonates at a depth of less than
40 inches

* Soils in which material from the subsurface layer does
not tongue and interfinger into the subsoil

» Soils that have a sandy mantle as much as 20 inches
thick

* Soils that have fewer cobbles on the surface or that
do not have cobbles on the surface

« Soils that have more clay throughout

* Soils that have slopes of more than 12 percent

Use and Management
Woodland

Major management factors: Equipment limitations, plant
competition, and stoniness

» The principal tree species is quaking aspen.

* American elm, sugar maple, northern red oak, white

spruce, eastern white pine, and paper birch are tree

species of limited extent.

* The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

» Ruts form easily if skidders are used when the soil is

wet.

» Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

» Limiting the use of heavy equipment during spring

thaw and after heavy rains helps to prevent soil

compaction.

» Building logging roads and skid trails across the slope

or on the gentler slopes helps to control water erosion.

» Seeding logging roads, skid trails, and landings after

the trees have been logged helps to prevent excessive

soil loss.

» Stones on the surface can interfere with felling and

yarding and other logging activities that involve the use

of equipment.

 Converting sites from northern hardwoods to conifers

requires intensive management.

» |f conifer species are planted, suckering and

competition from hardwood seedlings are severe.

* Mechanical or chemical site preparation is needed to

control competing vegetation.

« Establishing filter strips in areas adjacent to lakes and

perennial or intermittent streams minimizes water
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contamination caused by the runoff of sediment and
other pollutants.

Pasture

Major management factors: Forage quality

* Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, and applying fertilizer
according to the results of soil tests help to maintain the
quality and quantity of forage plants.

Windbreaks

* A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

* Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

Interpretive Groups

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

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: Concave basins
and broad flats on outwash plains

Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile

0 to 5 inches—very dark grayish brown loamy sand
5 to 14 inches—yellowish brown, mottled sand

14 to 30 inches—light yellowish brown, mottled sand
30 to 60 inches—light gray, mottled sand

Soil Properties and Qualities

Drainage class: Somewhat poorly drained
Permeability: Rapid

Available water capacity: Low

Organic matter content: Low

Surface runoff: Slow

Depth to the water table: 1 to 3 feet

Inclusions

Contrasting inclusions:
* The poorly drained Cormant soils, which are in swales
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* The moderately well drained Hiwood soils, which are
on slightly convex rises
* The excessively drained Menahga soils, which are in
the more sloping areas

Similar soils: :

* Soils that have a surface layer of sandy loam or sand
* Soils that have more gravel throughout

* Soils that formed entirely in fine sand

* Soils that have free carbonates at a depth of 40 to 60
inches

Use and Management
Cropland

Major management factors: Wetness, available water
capacity, soil blowing, ground-water contamination,
and organic matter content

* The major crops are forage plants.

* The seasonal high water table provides supplemental

moisture for plants.

* Using minimum tillage, leaving crop residue on the

surface, establishing field windbreaks, and maintaining

a plant cover reduce the hazard of soil blowing.

* Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter
and improve fertility and tilth.

» Moisture can be conserved by using tillage practices

that leave crop residue on the surface and by leaving

crop stubble in the field to trap snow.

* Carefully controlling the use and application of

fertilizers, herbicides, and pesticides reduces the hazard

of ground-water contamination.

Woodland

Major management factors: Equipment limitations,
windthrow, and seedling mortality

* The principal tree species is quaking aspen.

* Red pine, paper birch, and eastern white pine are tree

species of limited extent.

* The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

* Ruts may form if skidders are used when the soil is

saturated.

* Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

* The seedling mortality rate may be high in the summer

because of inadequate soil moisture.

* The seedling mortality rate may be moderate because

of the seasonal high water table, but the mortality rate

can be reduced by planting vigorous nursery stock on

microsites that are elevated above the water table and

by planting species and varieties that are adapted to

wet soils.



Beltrami County Area, Minnesota

e Windthrow is a hazard during periods of high winds
and excessive wetness.

* The loose, sandy surface layer may limit the use of
equipment.

s Carefully controlling the use and application of
fertilizers, herbicides, and pesticides reduces the hazard
of ground-water contamination.

Pasture

Major management factors: Forage quality

* Adjusting stocking rates, rotating grazing, and
applying fertilizer according to the results of soil tests
help to maintain the quality and quantity of forage
plants.

Windbreaks

* A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

e Block plantings of conifers, 1 to 5 acres in size, can
provide winter cover for upland game birds in
agricultural areas.

Interpretive Groups

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

205—Karlstad loamy sand

Composition

Karlstad soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting

Landform and position on the landform: Plane or slightly
convex rises on outwash plains and beach ridges

Slope range: 1 to 3 percent

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile

0 to 3 inches—black loamy sand

3 to 7 inches—brown loamy sand

7 to 12 inches—dark yellowish brown, mottled coarse
sandy loam

12 to 18 inches—dark brown, mottled gravelly coarse
sandy loam

18 to 60 inches—brown, mottled, calcareous very
gravelly coarse sand

Soil Properties and Qualities
Drainage class: Moderately well drained
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Permeability: Moderately rapid in the upper part; rapid
or very rapid in the lower part

Available water capacity: Low

Organic matter content: Moderately low

Surface runoff: Slow

Depth to the water table: 2.5 to 6.0 feet

Inclusions

Contrasting inclusions:

¢ The well drained Andrusia soils, which are in the more
sloping areas

* The poorly drained Epoufette soils, which are in
swales and concave basins

* The excessively drained Marquette soils, which are in
the more sloping areas

Similar soils:

¢ Soils that have less gravel throughout

* Soils that have more clay in the clay-enriched layer
» Soils that are more than 30 inches deep over sand,
gravel, and free carbonates

» Soils that have a surface layer of sandy loam

Use and Management
Cropland

Major management factors: Available water capacity,
soil blowing, ground-water contamination, and
organic matter content

* The major crops are forage plants.

* Using minimum tillage, leaving crop residue on the

surface, and maintaining a plant cover reduce the

hazard of soil blowing.

* Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter
and improve fertility and tilth.

» Moisture can be conserved by using tillage practices

that leave crop residue on the surface and by leaving

crop stubble in the field to trap snow.

» Carefully controlling the use and application of

fertilizers, herbicides, and pesticides reduces the hazard

of ground-water contamination.

Woodland

Major management factors: Equipment limitations, plant
competition, and seedling mortality

e The principal tree species is red pine.

» Quaking aspen, eastern white pine, jack pine, and bur

oak are tree species of limited extent.

* The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

* Ruts may form if skidders are used when the soil is

wet.

* Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.
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* Operating heavy equipment when the soil is wet can
result in excessive rut formation and can permanently
damage the site.

* Carefully selecting and preparing planting sites that
subject seedlings to as little moisture stress as possible
help to establish the seedlings and increase the survival
rate.

* Plant competition from hardwood seedlings is
moderate if the overstory is removed, and pine trees
may not be adequately restocked by natural
regeneration.

* Carefully controlling the use and application of
fertilizers, herbicides, and pesticides reduces the hazard
of ground-water contamination.

Pasture

Major management factors: Forage quality

* Adjusting stocking rates, rotating grazing, and
applying fertilizer according to the results of soil tests
help to maintain the quality and quantity of forage
plants.

Windbreaks

* A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

» Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

Interpretive Groups

Land capability classification: IVs
Woodland ordination symbol: 5L
Windbreak suitability group: 1

240B—Warba fine sandy loam, 1 to 6
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 and
hilltops on moraines and till plains
Shape of areas: Irregular
Size of areas: 15 to 200 acres

Typical Profile

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 that tongues
" into dark yellowish brown loam
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16 to 22 inches—dark yellowish brown clay loam that
has interfingerings of brown fine sandy loam

22 to 35 inches—dark yellowish brown clay loam

35 to 60 inches—light olive brown, calcareous loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: High

Organic matter content: Moderately low

Surface runoff: Medium

Depth to the water table: More than 6 feet

Special characteristics: A few stones on the surface in
some areas

Inclusions

Contrasting inclusions:

* The moderately well drained Beltrami soils, which are
in the less sloping areas

* The somewhat poorly drained Stuntz soils, which are
in swales and concave basins

* The very poorly drained Talmoon soils, which are in
closed depressions and have a thin organic surface
layer

Similar soils:

* Soils in which material from the subsurface layer does
not tongue and interfinger into the subsoil

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

» Soils that have a thicker surface layer

* Soils that have free carbonates at a depth of less than
30 inches

Use and Management
Cropland

Major management factors: Water erosion, soil blowing,
and organic matter content

* The major crops are small grain, corn, and forage

plants.

* Using tillage practices that leave crop residue on the

surface helps to control water erosion and soil blowing.

* Tilling and planting across the slope reduce the runoff

rate, increase the rate of water infiltration, and help to

control water erosion.

* Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter

and improve fertility and tilth.

* Using a balanced soil fertility program that is based on

the results of soil tests increases crop production.

Woodland

‘Major management factors: Equipment limitations and

plant competition
* The principal tree species is quaking aspen.
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» Sugar maple, American basswood, white spruce,
paper birch, northern red oak, and red pine are tree
species of limited extent.

* The use of equipment is briefly restricted during spring
thaw and other excessively wet periods.

 Ruts form easily if skidders are used when the soil is
wet.

« Deep ruts can restrict lateral drainage and alter soil
structure, which results in damage to tree roots and
affects natural regeneration.

« Limiting the use of heavy equipment during spring
thaw and after heavy rains helps to prevent soil
compaction.

 Converting sites from northern hardwoods to conifers
requires intensive management.

* If conifer species are planted, suckering and
competition from hardwood seedlings are severe.

» Mechanical or chemical site preparation is needed to
control competing vegetation.

* Seeding logging roads, skid trails, and landings after
the trees have been logged helps to prevent excessive
soil loss.

» Establishing filter strips in areas adjacent to lakes and
perennial or intermittent streams minimizes water
contamination caused by the runoff of sediment and
other pollutants.

Pasture

Major management factors: Forage quality

* Adjusting stocking rates, rotating grazing, and
applying fertilizer according to the results of soil tests
help to maintain the quality and quantity of forage
plants.

Windbreaks

» A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

» Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

Interpretive Groups

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

240C—Warba fine sandy loam, 6 to 12
percent slopes

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

Setting

Landform and position on the landform: Side slopes and
hilltops on moraines and till plains

Shape of areas: Irregular

Size of areas: 15 to 100 acres

Typical Profile

0 to 2 inches—very dark brown fine sandy loam

2 to 8 inches—light brownish gray fine sandy loam

8 to 16 inches—dark yellowish brown clay loam

16 to 44 inches—yellowish brown clay loam that has
interfingerings of brown fine sandy loam

44 to 60 inches—light olive brown, calcareous loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: High

Organic matter content: Moderately low

Surface runoff: Medium or rapid

Depth to the water table: More than 6 feet

Special characteristics: A few stones on the surface in
some areas

Inclusions

Contrasting inclusions:

» The moderately well drained Beltrami soils, which are
in the less sloping areas

» The somewhat poorly drained Stuntz soils, which are
in swales and concave basins

» The very poorly drained Talmoon soils, which are in
closed depressions and have a thin organic surface
layer

Similar soils:

* Soils in which material from the subsurface layer does
not tongue and interfinger into the subsoil

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

» Soils that have a thicker surface layer

» Soils that have free carbonates at a depth of less than
30 inches

* Soils that have slopes of more than 12 percent

Use and Management
Cropland

Major management factors: Water erosion, soil blowing,
and organic matter content

» The major crops are small grain, corn, and forage

plants.

* Using tillage practices that leave crop residue on the

surface, tilling and planting across the slope, farming on

the contour, and using grassed waterways reduce the
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runoff rate, increase the rate of water infiltration, and
help to control erosion.

* Using a cropping system that includes grasses or
legumes, rotating crops, and returning crop residue to
the soil help to maintain the content of organic matter
and improve fertility and tilth.

¢ Using a balanced soil fertility program that is based on
the results of soil tests increases crop production.

Woodland

Major management factors: Equipment limitations and
plant competition

* The principal tree species is quaking aspen.

* Sugar maple, American basswood, white spruce,

paper birch, northern red oak, and red pine are tree

species of limited extent.

* The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

*» Ruts form easily if skidders are used when the soil is

wet.

* Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

* Limiting the use of heavy equipment during spring

thaw and after heavy rains helps to prevent soil

compaction.

* Building logging roads and skid trails across the slope

or on the gentler slopes helps to control erosion.

* Seeding logging roads, skid trails, and landings after

the trees have been logged helps to prevent excessive

soil loss.

* Converting sites from northern hardwoods to conifers

requires intensive management.

* If conifer species are planted, suckering and

competition from hardwood seedlings are severe.

* Mechanical or chemical site preparation is needed to

control competing vegetation.

» Establishing filter strips in areas adjacent to lakes and

perennial or intermittent streams minimizes water

contamination caused by the runoff of sediment and

other pollutants.

Pasture

Major management factors: Forage quality

* Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, and applying fertilizer
according to the results of soil tests help to maintain the
quality and quantity of forage plants.

Windbreaks

* A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

Soil Survey

¢ Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

Interpretive Groups

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

242B—Marquette loamy sand, 1 to 6 percent
slopes

Composition

Marquette soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting

Landform and position on the landform: Side slopes and
hilltops on outwash plains and glacial beach ridges

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile

0 to 3 inches—very dark gray loamy sand

3 to 13 inches—dark yellowish brown sand

13 to 18 inches—dark yellowish brown very gravelly
sandy loam

18 to 60 inches—pale brown, calcareous gravelly sand

Soil Properties and Qualities

Drainage class: Excessively drained

Permeability: Moderately rapid in the upper part; very
rapid in the lower part

Available water capacity: Low

Organic matter content: Moderately low

Surface runoff: Slow

Depth to the water table: More than 6 feet

Inclusions

Contrasting inclusions:

* The poorly drained Epoufette soils, which are in
swales and concave basins

* The moderately well drained Karlstad soils, which are
in plane or slightly concave basins

* The well drained Andrusia soils, which are in adjacent
areas

Similar soils:

» Soils that have less gravel throughout

* Soils that have more clay in the clay-enriched layer
* Soils that do not have a clay-enriched layer

* Soils that are more than 24 inches deep over free
carbonates

* Soils that have a surface layer of loamy fine sand or
sandy loam
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Use and Management
Cropland

Major management factors: Available water capacity,
soil blowing, ground-water contamination, and
organic matter content

* The major crops are small grain and forage plants.

« Crops that can tolerate drought should be selected.

* Leaving crop residue on the surface, using stubble

mulch tillage, and maintaining a plant cover reduce the

hazard of soil blowing.

» Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter
and improve fertility and tilth.

« Carefully controlling the use and application of

fertilizers, herbicides, and pesticides reduces the hazard

of ground-water contamination.

Woodland

Major management factors: Plant competition and
seedling mortality

» The principal tree species is red pine.

« Jack pine, paper birch, eastern white pine, and bur

oak are tree species of limited extent.

« Carefully selecting and preparing planting sites that

subject seedlings to as little moisture stress as possible

help to establish the seedlings and increase the survival

rate.

* Planting seedlings that can tolerate droughty

conditions, mulching, and shading the seedlings reduce

the seedling mortality rate.

* The seedling survival rate can be improved by

carefully planting vigorous nursery stock or

containerized seedlings early in spring, when more

moisture is available, but replanting may be necessary

in some areas.

* Plant competition should be controlled around new

seedlings.

« Establishing filter strips in areas adjacent to lakes and

perennial or intermittent streams minimizes water

contamination caused by the runoff of sediment and

other pollutants.

« Carefully controlling the use and application of

fertilizers, herbicides, and pesticides reduces the hazard

of ground-water contamination.

Pasture

Major management factors: Forage quality

» Adjusting stocking rates, rotating grazing, and
applying fertilizer according to the results of soil tests
help to maintain the quality and quantity of forage
plants.

Windbreaks
* Trees and shrubs that can tolerate droughty conditions
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should be selected for windbreaks and environmental
plantings.

» The seedling mortality rate is moderate because of the
moisture stress caused by droughtiness.

* Leaving vegetation on the surface during the early
years of establishment helps to control soil blowing.

Wildlife habitat

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

* Block plantings of conifers, 1 to 5 acres in size, can
provide winter cover for upland game birds in
agricultural areas.

Interpretive Groups

Land capability classification: 1Vs
Woodland ordination symbol: 6F
Windbreak suitability group: 7

242C—Marquette loamy sand, 6 to 12
percent slopes

Composition

Marquette soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting
Landform and position on the landform: Side slopes and
hilltops on outwash plains and glacial beach ridges
Shape of areas: Irregular
Size of areas: 10 to 60 acres

Typical Profile

0 to 4 inches—very dark grayish brown loamy sand

4 to 12 inches—brown sand

12 to 17 inches—dark yellowish brown very gravelly
coarse sandy loam

17 to 60 inches—Ilight yellowish brown, calcareous very
gravelly coarse sand

Soil Properties and Qualities

Drainage class: Excessively drained

Permeability: Moderately rapid in the upper part; very
rapid in the lower part

Available water capacity: Low

Organic matter content: Moderately low

Surface runoff: Medium

Depth to the water table: More than 6 feet

Inclusions

Contrasting inclusions:

» The poorly drained Epoufette soils, which are in
swales and concave basins

» The moderately well drained Karlstad soils, which are
in plane or slightly concave basins
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* The well drained Andrusia soils, which are in adjacent
areas

Similar soils:

* Soils that have less gravel throughout

* Soils that have more clay in the clay-enriched layer
* Soils that do not have a clay-enriched layer

* Soils that are more than 24 inches deep over free
carbonates

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

Use and Management
Cropland

Major management factors: Available water capacity,
soil blowing, and ground-water contamination

* The major crops are small grain and forage plants.

* Crops that can tolerate drought should be selected.

* Leaving crop residue on the surface, using stubble

mulch tillage, and maintaining a plant cover reduce the

hazard of soil blowing.

* Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter

and improve fertility and tilth.

* Using tillage practices that leave crop residue on the

surface helps to control water erosion and soil blowing.

* Carefully controlling the use and application of

fertilizers, herbicides, and pesticides reduces the hazard

of ground-water contamination.

Woodland

Major management factors: Plant competition and
seedling mortality

* The principal tree species is red pine.

* Jack pine, paper birch, eastern white pine, and bur

oak are tree species of limited extent.

* Carefully selecting and preparing planting sites that

subject seedlings to as little moisture stress as possible

help to establish the seedlings and increase the survival

rate.

* Planting seedlings that can tolerate droughty

conditions, mulching, and shading the seedlings reduce

the seedling mortality rate.

* The seedling survival rate can be improved by

carefully planting vigorous nursery stock or

containerized seedlings early in spring, when more

moisture is available, but replanting may be necessary

in some areas.

* Plant competition should be controlled around new

seedlings.

* Establishing filter strips in areas adjacent to lakes and

perennial or intermittent streams minimizes water

contamination caused by the runoff of sediment and

other pollutants.

Soil Survey

* Seeding logging roads, skid trails, and landings after
the trees have been logged helps to prevent excessive
soil loss.

* Carefully controlling the use and application of
fertilizers, herbicides, and pesticides reduces the hazard
of ground-water contamination.

Pasture

Major management factors: Forage quality

* Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, and applying fertilizer
according to the results of soil tests help to maintain the
quality and quantity of forage plants.

Windbreaks

* The seedling mortality rate is moderate because of the
moisture stress caused by droughtiness.

* Trees and shrubs that can tolerate droughty conditions
should be selected for windbreaks and environmental
plantings.

* Leaving vegetation on the surface during the early
years of establishment helps to control soil blowing.

Wildlife habitat

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

* Block plantings of conifers, 1 to 5 acres in size, can
provide winter cover for upland game birds in
agricultural areas.

Interpretive Groups

Land capability classification: |Vs
Woodland ordination symbol: 6F
Windbreak suitability group: 7

243—Stuntz fine sandy loam

Composition

Stuntz soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting

Landform and position on the landform: Swales and
concave basins on moraines and till plains

Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile

0 to 2 inches—very dark gray fine sandy loam

2 to 10 inches—grayish brown fine sandy loam

10 to 16 inches—grayish brown fine sandy loam and
olive brown, mottled sandy clay loam

16 to 23 inches—olive brown, mottled clay loam and
grayish brown fine sandy loam

23 to 28 inches—olive brown, mottled clay loam
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28 to 35 inches—light olive brown, mottled loam
35 to 60 inches—Ilight yellowish brown, mottled,
calcareous loam

Soil Properties and Qualities

Drainage class: Somewhat poorly drained

Permeability: Moderately slow

Available water capacity: High

Organic matter content: Moderately low

Surface runoff: Slow

Depth to the water table: 1.5 to 3.0 feet

Special characteristics: A few stones on the surface in
some areas

Inclusions

Contrasting inclusions:

» The moderately well drained Beltrami soils, which are
on slightly convex rises

* The very poorly drained Talmoon soils, which are in
closed depressions and have a thin organic surface
layer

* The well drained Warba soils, which are in the more
sloping areas

Similar soils:

« Soils in which material from the subsurface layer does
not tongue and interfinger into the subsoil

* Soils that have a thicker surface layer

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

« Soils that have free carbonates at a depth of less than
30 inches

Use and Management
Cropland

Major management factors: Wetness and organic matter
content

» The major crops are small grain and forage plants.

* The seasonal high water table provides supplemental

moisture for plants.

* Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter

and improve fertility and tilth.

* Returning crop residue to the soil and deferring field

traffic when the soil is wet can minimize compaction of

the surface layer.

» Working the soil when it is too wet can result in

severe compaction and the formation of clods.

» Using a balanced soil fertility program that is based on

the results of soil tests increases crop production.

Woodland
Major management factors: Equipment limitations,
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seedling mortality, plant competition, and windthrow
» The principal tree species is quaking aspen.
» Sugar maple, American basswood, American elm,
white spruce, and balsam fir are tree species of limited
extent.
* The use of equipment is restricted during spring thaw
and other excessively wet periods.
* Ruts form easily if skidders are used when the soil is
wet.
* Deep ruts can restrict lateral drainage and alter soil
structure, which results in damage to tree roots and
affects natural regeneration.
» Operating heavy equipment when the soil is wet can
result in excessive rut formation and soil compaction
and can permanently damage the site.
» Because of the seasonal high water table, equipment
should be used only during dry summer months and
during winter months when the soil is adequately
frozen.
« Trees may be shallow rooted because of the seasonal
high water table, and some trees may be blown down
during periods of high winds and excessive wetness.
« Converting sites from northern hardwoods to conifers
requires intensive management.
* If conifer species are planted, suckering and
competition from hardwood seedlings are severe.
e Mechanical or chemical site preparation is needed to
control competing vegetation.
* The seedling mortality rate may be moderate because
of the seasonal high water table, but the mortality rate
can be reduced by planting vigorous nursery stock on
microsites that are elevated above the water table and
by planting species and varieties that are adapted to
wet soils.

Pasture

Major management factors: Forage quality and wetness
« Rotating grazing, applying fertilizer, and deferring
grazing during wet periods help to maintain the quality
and quantity of forage plants.

Windbreaks

» A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

» Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

» Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

Interpretive Groups

Land capability classification: \lw
Woodland ordination symbol: 7TW
Windbreak suitability group: 1
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267B—Snellman fine sandy loam, 1 to 6
percent slopes

Composition

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

Setting

Landform and position on the landform: Side slopes and
hilltops on moraines and till plains

Shape of areas: Irregular

Size of areas: 10 to 200 acres

Typical Profile

0 to 3 inches—very dark grayish brown fine sandy loam

3 to 12 inches—brown fine sandy loam

12 to 19 inches—dark yellowish brown sandy clay loam
that has interfingerings of brown fine sandy loam

19 to 29 inches—dark yellowish brown sandy clay loam

29 to 60 inches—light olive brown, calcareous fine
sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Moderate

Organic matter content: Moderately low

Surface runoff: Medium

Depth to the water table: More than 6 feet

Special characteristics: A few stones on the surface in
some areas

Inclusions

Contrasting inclusions:

* The well drained Cutaway soils, which are in adjacent
areas and have a sandy mantle that is more than 20
inches thick

* The poorly drained Shooker soils, which are in swales
and concave basins

* The moderately well drained Wykeham soils, which
are in the less sloping areas

Similar soils:

* Soils in which material from the subsurface layer does
not interfinger into the subsoil

¢ Soils that have a thicker surface layer

* Soils that have a surface layer of loam or sandy loam
* Soils that have more clay throughout

» Soils that are underlain by stratified sediments

Use and Management
Cropland

Major management factors: Water erosion, soil blowing,
and organic matter content

* The major crops are small grain, corn, and-forage

plants.

Soil Survey

* Using tillage practices that leave crop residue on the
surface helps to control water erosion and soil blowing.
* Tilling and planting across the slope reduce the runoff
rate, increase the rate of water infiltration, and help to
control water erosion. ;

* Using a cropping system that includes grasses or
legumes, rotating crops, and returning crop residue to
the soil help to maintain the content of organic matter
and improve fertility and tilth.

* Using a balanced soil fertility program that is based on
the results of soil tests increases crop production.

Woodland

Major management factors: Equipment limitations and
plant competition

* The principal tree species is quaking aspen.

 Sugar maple, American basswood, paper birch, white

spruce, northern red oak, and red pine are tree species

of limited extent.

* The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

* Ruts form easily if skidders are used when the soil is

wet.

* Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

* Limiting the use of heavy equipment during spring

thaw and after heavy rains helps to prevent soil

compaction.

» Converting sites from northern hardwoods to conifers

requires intensive management.

* If conifer species are planted, suckering and

competition from hardwood seedlings are severe.

* Mechanical or chemical site preparation is needed to

control competing vegetation.

*» Seeding logging roads, skid trails, and landings after

the trees have been logged helps to prevent excessive

soil loss.

* Establishing filter strips in areas adjacent to lakes and

perennial or intermittent streams minimizes water

contamination caused by the runoff of sediment and

other pollutants.

Pasture

Major management factors: Forage quality

* Adjusting stocking rates, rotating grazing, and

applying fertilizer according to the results of soil tests

help to maintain the quality and quantity of forage

plants.

Windbreaks

* A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat
* Block plantings of suitable trees and shrubs can
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provide winter cover for upland wildlife.

» Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

Interpretive Groups

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

267C—Snellman fine sandy loam, 6 to 12
percent slopes

Composition

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

Setting

Landform and position on the landform: Side slopes and
hilltops on moraines and till plains

Shape of areas: Irregular

Size of areas: 10 to 80 acres

Typical Profile

0 to 3 inches—very dark gray fine sandy loam

3 to 14 inches—brown fine sandy loam

14 to 21 inches—dark yellowish brown sandy clay loam
that has interfingerings of brown fine sandy loam

21 to 30 inches—dark yellowish brown sandy clay loam

30 to 60 inches—Ilight olive brown, calcareous fine
sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Moderate

Organic matter content: Moderately low

Surface runoff: Medium or rapid

Depth to the water table: More than 6 feet

Special characteristics: A few stones on the surface in
some areas

Inclusions

Contrasting inclusions:

« The well drained Cutaway soils, which are in adjacent
areas and have a sandy mantle that is more than 20
inches thick

» The poorly drained Shooker soils, which are in swales
and concave basins

* The moderately well drained Wykeham soils, which
are in the less sloping areas

Similar soils:

» Soils in which material from the subsurface layer does
not interfinger into the subsoil
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* Soils that have a thicker surface layer

» Soils that have a surface layer of loam or sandy loam
 Soils that have more clay throughout

* Soils that are underlain by stratified sediments

Use and Management
Cropland

Major management factors: Water erosion and organic
matter

» The major crops are small grain, corn, and forage

plants.

« Using tillage practices that leave crop residue on the

surface, tilling and planting across the slope, farming on

the contour, and using grassed waterways reduce the

runoff rate, increase the rate of water infiltration, and

help to control erosion.

e Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter

and improve fertility and tilth.

* Using a balanced soil fertility program that is based on

the results of soil tests increases crop production.

Woodland

Major management factors: Equipment limitations and
plant competition

» The principal tree species is quaking aspen.

* Sugar maple, American basswood, paper birch, white

spruce, northern red oak, and red pine are tree species

of limited extent.

» The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

» Ruts form easily if skidders are used when the soil is

wet.

¢ Deep ruts can restrict latera! drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

« Limiting the use of heavy equipment during spring

thaw and after heavy rains helps to prevent soil

compaction.

« Building logging roads and skid trails across the slope

or on the gentler slopes helps to control water erosion.

» Seeding logging roads, skid trails, and landings after

the trees have been logged helps to prevent excessive

soil loss.

» Converting sites from northern hardwoods to conifers

requires intensive management.

» |f conifer species are planted, suckering and

competition from hardwood seedlings are severe.

* Mechanical or chemical site preparation is needed to

control competing vegetation.

» Establishing filter strips in areas adjacent to lakes and

perennial or intermittent streams minimizes water

contamination caused by the runoff of sediment and

other pollutants.
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Pasture

Major management factors: Forage quality

* Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, and applying fertilizer
according to the results of soil tests help to maintain the
quality and quantity of forage plants.

Windbreaks

* A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

* Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

Interpretive Groups

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

267D—Snellman fine sandy loam, 12 to 25
percent slopes

Composition

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

Setting

Landform and position on the landform: Side slopes and
hilltops on moraines and till plains

Shape of areas: Irregular

Size of areas: 10 to 50 acres

Typical Profile

0 to 3 inches—very dark gray fine sandy loam

3 to 10 inches—brown fine sandy loam

10 to 18 inches—dark yellowish brown sandy clay loam
that has interfingerings of brown fine sandy loam

18 to 29 inches—dark yellowish brown sandy clay loam

29 to 60 inches—Ilight olive brown, calcareous fine
sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Moderate

Available water capacity: Moderate

Organic matter content: Moderately low

Surface runoff: Rapid

Depth to the water table: More than 6 feet

Special characteristics: A few stones on the surface in
some areas

Soil Survey

Inclusions

Contrasting inclusions:

* The well drained Cutaway soils, which are in adjacent
areas and have a sandy mantle that is more than 20
inches thick :

* The poorly drained Shooker soils, which are in swales
and concave basins

* The moderately well drained Wykeham soils, which
are in the less sloping areas

Similar soils:

* Soils in which material from the subsurface layer does
not interfinger into the subsoil

* Soils that have a thicker surface layer

* Soils that have a surface layer of loam or sandy loam
* Soils that have more clay throughout

* Soils that are underlain by stratified sediments

* Soils that have slopes of more than 25 percent

Use and Management
Woodland

Major management factors: Erosion, slope, equipment
limitations, and plant competition

* The principal tree species is quaking aspen.

* Sugar maple, American basswood, paper birch, white

spruce, northern red oak, and red pine are tree species

of limited extent.

* Operating equipment on the steeper slopes may

cause the formation of gullies and can result in serious

erosion problems.

* Establishing skid roads and trails along the contour

and sloping road surfaces reduce the hazard of water

erosion.

» Water bars, culverts, and drop structures are needed

to remove water.

* Special care is needed when logging roads, skid trails,

and landings are laid out or when equipment is

operated.

* Roads should be designed so that they conform to the

topography, and the grade should be less than 10

percent and should be kept as low as possible.

* Seeding logging roads, skid trails, and landings after

the trees have been logged helps to prevent excessive

soil loss.

* The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

* Ruts form easily if skidders are used when the soil is

wet.

* Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

* Converting sites from northern hardwoods to conifers

requires intensive management.

* If conifer species are planted, suckering and

competition from hardwood seedlings are severe.
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» Mechanical or chemical site preparation is needed to
control competing vegetation.

 Establishing filter strips in areas adjacent to lakes and
perennial or intermittent streams minimizes water
contamination caused by the runoff of sediment and
other pollutants.

Pasture

Major management factors: Forage quality and the slope
e Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, and applying fertilizer
according to the results of soil tests help to maintain the
quality and quantity of forage plants.

Windbreaks

¢ A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

e Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

» Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

Interpretive Groups

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

272—Bemidji loamy sand

Composition

Bemidji soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting

Landform and position on the landform: Plane or slightly
convex rises on till plains and outwash plains

Slope range: 1 to 3 percent

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile

0 to 4 inches—very dark grayish brown loamy sand

4 to 12 inches—dark brown cobbly loamy sand

12 to 26 inches—dark yellowish brown cobbly sand

26 to 34 inches—light olive brown, mottled fine sandy
loam that has interfingerings of grayish brown loamy
sand

34 to 44 inches—light olive brown, mottled fine sandy
loam

44 to 60 inches—light olive brown, mottled, calcareous
fine sandy loam
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Soil Properties and Qualities

Drainage class: Moderately well drained

Permeability: Rapid in the upper part; moderately slow
in the lower part

Available water capacity: Moderate

Organic matter content: Moderately low

Surface runoff: Slow

Depth to the water table: 2 to 6 feet

Special characteristics: A few stones on the surface in
some areas

Inclusions

Contrasting inclusions:

* The well drained Cutaway soils, which are in the more
sloping areas

¢ The somewhat poorly drained Stuntz soils, which are
in swales and concave basins

Similar soils:

» Soils that have a sandy mantle less than 20 inches
thick or more than 40 inches thick

¢ Soils that do not have cobbles

* Soils in which material from the subsurface layer does
not interfinger into the subsail

* Soils that have more clay in the clay-enriched layer

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

Use and Management
Cropland

Major management factors: Available water capacity,
soil blowing, and organic matter content

e The major crops are small grain and forage plants.

* Leaving crop residue on the surface, using minimum

tillage, and maintaining a plant cover reduce the hazard

of soil blowing.

* Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the sail help to maintain the content of organic matter

and improve fertility and tilth.

» Establishing field windbreaks, using tillage practices

that leave crop residue on the surface, and returning

crop residue to the soil conserve moisture.

Woodland

Major management factors: Seedling mortality,
equipment limitations, windthrow, and plant
competition

» The principal tree species is red pine.

* Quaking aspen, eastern white pine, white spruce, and

paper birch are tree species of limited extent.

* Operating heavy equipment when the soil is wet can

result in excessive rut formation and can permanently

damage the site.

* Plant competition from hardwood seedlings is

moderate if the overstory is removed, and pine trees
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may not be adequately restocked by natural
regeneration.

» Windthrow is a hazard during periods of high winds
and excessive wetness.

* The seedling mortality rate may be high in summer
because of inadequate soil moisture.

Pasture

Major management factors: Forage quality

* Rotating grazing and applying fertilizer according to
the results of soil tests help to maintain the quality and
quantity of forage plants.

Windbreaks

* A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

* Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

Interpretive Groups

Land capability classification: lls
Woodland ordination symbol: 8W
Windbreak suitability group: 5

280—Pelan sandy loam

Composition

Pelan soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting

Landform and position on the landform: Plane or slightly
convex rises and gravel bars on till-floored glacial
lake plains

Slope range: 1 to 3 percent

Shape of areas: Irregular

Size of areas: 5 to 40 acres

Typical Profile

0 to 3 inches—very dark grayish brown sandy loam

3 to 12 inches—brown gravelly sand

12 to 17 inches—dark brown very gravelly sandy loam

17 to 24 inches—light olive brown, calcareous very
gravelly sand

24 to 60 inches—Ilight olive brown, mottled, calcareous
sandy loam

Soil Properties and Qualities

Drainage class: Moderately well drained
Permeability: Rapid in the upper part; moderate in the
lower part

Soil Survey

Available water capacity: Moderate
Organic matter content: Moderate
Surface runoff: Slow

Depth to the water table: 2.5 to 6.0 feet

Inclusions

Contrasting inclusions:

* The moderately well drained Eckvoll soils, which are
in adjacent areas and have a sandy mantle that does
not contain gravel

» The moderately well drained Garnes soils, which are
in adjacent areas and formed entirely in glacial till

* The poorly drained Strandquist soils, which are in
swales and concave basins

Similar soils:

* Soils that have less gravel throughout

¢ Soils that have a sandy and gravelly mantle less than
20 inches thick or more than 40 inches thick

* Soils that have a thicker surface layer

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

Use and Management
Cropland

Major management factors: Soil blowing, available water
capacity, and organic matter content

* The major crops are small grain and forage plants.

* Leaving crop residue on the surface, using minimum

tillage, and maintaining a plant cover reduce the hazard

of soil blowing.

* Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter

and improve fertility and tilth.

» Establishing field windbreaks, using tillage practices

that leave crop residue on the surface, and returning

crop residue to the soil conserve moisture.

Woodland

Major management factors: Seedling mortality,
equipment limitations, windthrow, and plant
competition

* The principal tree species is red pine.

* Jack pine, eastern white pine, and white spruce are

tree species of limited extent.

* Operating heavy equipment when the soil is wet can

result in excessive rut formation and can permanently

damage the site.

* Plant competition from hardwood seedlings is

moderate if the overstory is removed, and pine trees

may not be adequately restocked by natural
regeneration.

* Windthrow is a hazard during periods of high winds

and excessive wetness.

* The seedling mortality rate may be high in summer
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because of inadequate soil moisture.
Pasture

Major management factors: Forage quality

» Rotating grazing and applying fertilizer according to
the results of soil tests help to maintain the quality and
guantity of forage plants.

Windbreaks

* A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

e Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

* Block plantings of conifers, 1 to 5 acres in size, can
provide winter cover for upland game birds in
agricultural areas.

Interpretive Groups

Land capability classification: |lle
Woodland ordination symbol: 6L
Windbreak suitability group: 5

328B—Sartell loamy fine sand, 1 to 6
percent slopes

Composition

Sartell soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting

Landform and position on the landform: Side slopes and
hilltops on till-floored glacial lake plains and
outwash plains

Shape of areas: Irregular

Size of areas: 10 to 80 acres

Typical Profile

0 to 6 inches—very dark grayish brown loamy fine sand
6 to 40 inches—yellowish brown fine sand
40 to 60 inches—yellow 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: More than 6 feet

Inclusions

Contrasting inclusions:
¢ The moderately well drained Hiwood soils, which are
in the less sloping areas
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* The somewhat poorly drained Redby soils, which are
in concave basins
e The poorly drained Cormant soils, which are in swales

Similar soils:

» Soils that have thin bands of loamy material at a
depth of more than 40 inches

¢ Soils that formed entirely in medium sand

¢ Soils that have slopes of more than 6 percent

* Soils that have a surface layer of loamy sand

Use and Management
Cropland

Major management factors: Soil blowing, available water
capacity, and ground-water contamination

* The major crops are forage plants.

* Leaving crop residue on the surface, establishing field

windbreaks, and maintaining a plant cover reduce the

hazard of soil blowing.

« Crops that can tolerate drought should be selected.

» Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter

and improve fertility and tilth.

» Carefully controlling the use and application of

fertilizers, herbicides, and pesticides reduces the hazard

of ground-water contamination.

Woodland

Major management factors: Equipment limitations,
seedling mortality, and plant competition

* The principal tree species is red pine.

» Jack pine and eastern white pine are tree species of

limited extent.

» The seedling survival rate can be improved by

carefully planting vigorous nursery stock or

containerized seedlings early in spring, when more

moisture is available, but replanting may be necessary

in some areas.

» Carefully selecting and preparing planting sites that

subject seedlings to as little moisture stress as possible

help to establish the seedlings and increase the survival

rate.

* Plant competition should be controlled around new

seedlings.

* Planting seedlings that can withstand droughty

conditions, mulching, and shading the seedlings reduce

the seedling mortality rate.

* The loose, sandy surface layer may limit the use of

equipment.

« Establishing filter strips in areas adjacent to lakes and

perennial or intermittent streams minimizes water

contamination caused by the runoff of sediment and

other pollutants.

 Carefully controlling the use and application of
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fertilizers, herbicides, and pesticides reduces the hazard
of ground-water contamination.

Pasture

Major management factors: Forage quality

* Adjusting stocking rates, rotating grazing, and
applying fertilizer according to the results of soil tests
help to maintain the quality and quantity of forage
plants.

Windbreaks

* Trees and shrubs that can tolerate droughty conditions
should be selected for windbreaks and environmental
plantings.

* The seedling mortality rate is moderate because of the
moisture stress caused by droughtiness.

* Leaving vegetation on the surface during the early
years of establishment helps to control soil blowing.

Wildlife habitat

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

* Block plantings of conifers, 1 to 5 acres in size, can
provide winter cover for upland game birds in
agricultural areas.

Interpretive Groups

Land capability classification: |Vs
Woodland ordination symbol: 7S
Windbreak suitability group: 7

404—Chilgren loam

Composition

Chilgren soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting

Landform and position on the landform: Concave basins
and broad flats on till-floored glacial lake plains

Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 10 to 80 acres

Typical Profile

0 to 3 inches—black loam

3 to 11 inches—grayish brown fine sandy loam

11 to 18 inches—grayish brown, mottled loam

18 to 60 inches—light olive gray, mottled, calcareous
loam

Soil Properties and Qualities

Drainage class: Poorly drained
Permeability: Moderate

Available water capacity: High
Organic matter content: Moderate

Soil Survey

Surface runoff: Slow

Depth to the water table: 1 to 3 feet

Special characteristics: A few stones on the surface in
some areas

Inclusions

Contrasting inclusions:

* The moderately well drained Garnes soils, which are
on plane or slightly convex rises

* The very poorly drained Hamre soils, which are in
closed depressions and have a thin organic surface
layer

Similar soils:

* Soils that have a thicker surface layer

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

* Soils that have a thin sandy mantle

* Soils that are more than 24 inches deep over free
carbonates

* Soils that have a thin gravelly layer

Use and Management
Cropland

Major management factors: Wetness

* The major crops are small grain, corn, and forage
plants.

* Most suitable crops can be grown if adequate
drainage is provided.

* Installing surface drains helps to maintain the level of
the water table, minimizes ponding, and inhibits the
growth of the less desirable water-tolerant plants.

* Working the soil when it is too wet can result in
severe compaction and the formation of clods.

* Using a cropping system that includes grasses or
legumes, rotating crops, and returning crop residue to
the soil help to maintain the content of organic matter
and improve fertility and tilth.

Woodland

Major management factors: Equipment limitations,
seedling mortality, plant competition, and windthrow

* The principal tree species is quaking aspen.

» Black ash, white spruce, bur oak, and balsam fir are

tree species of limited extent.

* The use of equipment is restricted during spring thaw

and other excessively wet periods.

* Ruts form easily if skidders are used when the soil is

wet.

* Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

* Operating heavy equipment when the soil is wet can

result in excessive rut formation and soil compaction

and can permanently damage the site.

* Because of the seasonal high water table, equipment
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should be used only during dry summer months and
during winter months when the soil is adequately
frozen.

 Plant competition can prevent the regeneration of
trees.

e Undesirable plants that invade clear-cut areas may
prevent the establishment of desired species.

» Trees may be shallow rooted because of the seasonal
high water table, and some trees may be blown down
during periods of high winds and excessive wetness.

¢ The seedling mortality rate may be moderate because
of the seasonal high water table, but the mortality rate
can be reduced by planting vigorous nursery stock on
microsites that are elevated above the water table and
by planting species and varieties that are adapted to
wet soils.

Pasture

Major management factors: Forage quality and wetness
 Rotating grazing, applying fertilizer, and deferring
grazing during wet periods help to maintain the quality
and quantity of forage plants.

Windbreaks

* Trees and shrubs that can tolerate wetness should be
selected for windbreaks and environmental plantings.

Wildlife habitat

» Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

Interpretive Groups

Land capability classification: llw
Woodland ordination symbol: 6W
Windbreak suitability group: 2

432—Strandquist loam

Composition

Strandquist soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting

Landform and position on the landform: Swales and
concave basins on till-floored glacial lake plains

Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 5 to 60 acres

Typical Profile

0 to 9 inches—black, calcareous loam
9 to 32 inches—grayish brown, mottled, calcareous very
gravelly sand

M

32 to 40 inches—light brownish gray, mottled,
calcareous fine sandy loam

40 to 60 inches—grayish brown, mottled, calcareous
loam

Soil Properties and Qualities

Drainage class: Poorly drained

Permeability: Rapid in the upper part; moderate in the
lower part

Available water capacity: Moderate

Organic matter content: Moderate or high

Surface runoff: Slow

Depth to the water table: 0.5 foot to 3.0 feet

Inclusions

Contrasting inclusions:

* The poorly drained Kratka soils, which are in adjacent
areas and do not have gravel in the upper mantle

» The moderately well drained Pelan soils, which are on
plane or slightly convex rises

» The poorly drained Roliss soils, which are on adjacent
broad flats and formed entirely in loamy glacial till

Similar soils:

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

e Soils that contain less gravel

¢ Soils that have a sandy and gravelly mantle less than
20 inches thick or more than 40 inches thick

« Soils that have a thinner surface layer

» Soils that are leached of carbonates in the upper 10
inches

Use and Management
Cropland

Major management factors: Wetness and a high pH
level

» The major crops are small grain and forage plants.

» Most suitable crops can be grown if adequate

drainage is provided.

e [nstalling surface drains helps to maintain the level of

the water table, minimizes ponding, and inhibits the

growth of the less desirable water-tolerant plants.

» Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter

and improve fertility and tilth.

 Using tillage practices that maintain a plant cover or

that leave crop residue on the surface helps to control

soil blowing.

* Plants that can tolerate a high pH level should be

selected for planting because the soil has a high

content of lime.

Pasture
Major management factors: Forage quality
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* Rotating grazing, applying fertilizer, and deferring
grazing during wet periods help to maintain the quality
and quantity of forage plants.

Windbreaks

* Trees and shrubs that can tolerate a high content of
lime should be selected for windbreaks and
environmental plantings.

* Free carbonates in the soil limit the availability of plant
nutrients.

* Because of wetness, the seedling mortality rate is
moderate and spring planting may be delayed.

Interpretive Groups

Land capability classification: 11lw
Windbreak suitability group: 2K
Woodland ordination symbol: Not assigned

439—Rockwell fine sandy loam

Composition

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

Setting

Landform and position on the landform: Plane or slightly
concave basins on till-floored glacial lake plains

Slope range: 0 to 1 percent

Shape of areas: Irregular

Size of areas: 10 to 160 acres

Typical Profile

0 to 9 inches—black, calcareous fine sandy loam

9 to 17 inches—dark gray and olive gray, calcareous
fine sandy loam

17 to 26 inches—light olive gray, mottled, calcareous
sand

26 to 60 inches—light brownish gray, mottled,
calcareous loam

Soil Properties and Qualities

Drainage class: Poorly drained

Permeability: Moderately rapid in the upper part;
moderate or moderately slow in the lower part

Available water capacity: Moderate

Organic matter content: High

Surface runoff: Slow

Depth to the water table: 1 to 3 feet

Inclusions

Contrasting inclusions:

* The moderately well drained Eckvoll soils, which are
on slightly convex rises

* The very poorly drained Northwood soils, which are in

Soil Survey

closed depressions and have a thin organic surface
layer

* The moderately well drained Pelan soils, which are on
slightly convex rises and have gravelly sediments in the
upper part

Similar soils:

* Soils that have a surface layer of loam or sandy loam
* Soils that have a sandy mantle less than 20 inches
thick or more than 40 inches thick

* Soils that are leached of carbonates in the upper 10
inches

* Soils that have a thin, gravelly lag line at the contact
of the sandy mantle and the underlying glacial till

* Soils in which the sandy sediment contains more
gravel

Use and Management
Cropland

Major management factors: Wetness, soil blowing, and a
high pH level

* The major crops are small grain and forage plants.

* Most suitable crops can be grown if adequate

drainage is provided.

* Installing surface drains helps to maintain the level of

the water table, minimizes ponding, and inhibits the

growth of the less desirable water-tolerant plants.

* Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter

and improve fertility and tilth.

* Leaving crop residue on the surface, establishing field

windbreaks, using stubble mulch tillage, and

maintaining a plant cover reduce the hazard of soil

blowing.

* Selecting plants that can tolerate a high pH level

minimizes the effects of a high content of lime.

Pasture

Major management factors: Forage quality

* Rotating grazing, applying fertilizer, and deferring
grazing during wet periods helps to maintain the quality
and quantity of forage plants.

Windbreaks

* Trees and shrubs that can tolerate a high content of
lime should be selected for windbreaks and
environmental plantings.

* Free carbonates in the soil limit the availability of plant
nutrients.

* Because of wetness, the seedling mortality rate is
moderate and spring planting may be delayed.

Interpretive Groups

Land capability classification: |lw
Windbreak suitability group: 2K
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Woodland ordination symbol: Not assigned

458B—Menahga loamy sand, 1 to 6 percent
slopes

Composition

Menahga soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting

Landform and position on the landform: Side slopes,
hilltops, and broad flats on outwash plains

Shape of areas: Irregular

Size of areas: 30 to 300 acres

Typical Profile

0 to 3 inches—very dark grayish brown loamy sand
3 to 30 inches—yellowish brown sand
30 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: More than 6 feet

Inclusions

Contrasting inclusions:

« The well drained Andrusia soils, which are in adjacent
areas and have a deep, loamy subsoil

* The poorly drained Cormant soils, which are in swales
and concave basins

* The somewhat poorly drained Meehan soils, which are
in concave basins

Similar soils:

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

» Soils that are underlain by loamy glacial till at a depth
of more than 60 inches

* Soils that have more gravel throughout

* Soils that have thin bands of loamy material at a
depth of more than 30 inches

* Soils that formed entirely in fine sand

Use and Management
Cropland
Major management factors: Available water capacity,
soil blowing, and ground-water contamination
* The major crops are forage plants.
 Crops that can tolerate drought should be selected
fig. 2).
E l?ea\zing crop residue on the surface, establishing field
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windbreaks, and maintaining a plant cover reduce the
hazard of soil blowing.

¢ Using a cropping system that includes grasses or
legumes, rotating crops, and returning crop residue to
the soil help to maintain the content of organic matter
and improve fertility and tilth. ’

« Carefully controlling the use and application of
fertilizers, herbicides, and pesticides reduces the hazard
of ground-water contamination.

Woodland

Major management factors: Equipment limitations,
seedling mortality, and plant competition

» The principal tree species is jack pine.

* Red pine, eastern white pine, and paper birch are tree

species of limited extent.

* The seedling survival rate can be improved by

carefully planting vigorous nursery stock or

containerized seedlings early in spring, when more

moisture is available, but replanting may be necessary

in some areas.

» Carefully selecting and preparing planting sites that

subject seedlings to as little moisture stress as possible

help to establish the seedlings and increase the survival

rate.

* Plant competition should be controlled around new

seedlings.

+ Planting seedlings that can tolerate droughty

conditions, mulching, and shading the seedlings can

reduce the seedling mortality rate.

* The loose, sandy surface layer may limit the use of

equipment.

» Establishing filter strips in areas adjacent to lakes and

perennial or intermittent streams minimizes water

contamination caused by the runoff of sediment and

other pollutants.

» Carefully controlling the use and application of

fertilizers, herbicides, and pesticides reduces the hazard

of ground-water contamination.

Pasture

Major management factors: Forage quality

» Adjusting stocking rates, rotating grazing, and
applying fertilizer according to the results of soil tests
help to maintain the quality and quantity of forage
plants.

Windbreaks

« Trees and shrubs that can tolerate droughty conditions
should be selected for windbreaks and environmental
plantings.

« The seedling mortality rate is moderate because of the
moisture stress caused by droughtiness.

* Leaving vegetation on the surface during the early
years of establishment helps to control soil blowing.
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Figure 2—An area of Menahga loamy sand, 1 to 6 percent slopes. Crops that cannot tolerate droughty conditions grow poorly in areas of

this soil.
Wildlife habitat 458C—Menahga loamy sand, 6 to 12 percent
» Block plantings of suitable trees and shrubs can slopes
provide winter cover for upland wildlife. c iti
* Block plantings of conifers, 1 to 5 acres in size, can . _ .Ompt.)SI fon
provide winter cover for upland game birds in Menahga soil and similar soils: 88 to 98 percent
agricultural areas. Contrasting inclusions: 2 to 12 percent
Interpretive Groups Setting
Land capability classification: IVs Landform and position on the landform: Side slopes and
Woodland ordination symbol: 7S hilltops on outwash piains

Windbreak suitability group: 7 Shape of areas: Irregular
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Size of areas: 10 to 100 acres

Typical Profile

0 to 3 inches—very dark grayish brown loamy sand

3 to 24 inches—strong brown sand

24 to 60 inches—yellowish brown sand and coarse
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: More than 6 feet

Inclusions

Contrasting inclusions:

» The well drained Andrusia soils, which are in adjacent
areas and have a deep, loamy subsoil

* The poorly drained Cormant soils, which are in swales
and concave basins

» The somewhat poorly drained Meehan soils, which are
in concave basins

Similar soils:

« Soils that have a surface layer of loamy coarse sand
or sand

« Soils that are underlain by loamy glacial till at a depth
of more than 60 inches

 Soils that have more gravel throughout

* Soils that have thin bands of loamy material at a
depth of more than 30 inches

* Soils that formed entirely in fine sand

+ Soils that have free carbonates at a depth of more
than 40 inches

Use and Management
Cropland

Major management factors: Available water capacity,
soil blowing, and ground-water contamination

* The major crops are forage plants.

» Crops that can tolerate drought should be selected.

» Leaving crop residue on the surface, establishing field

windbreaks, and maintaining a plant cover reduce the

hazard of soil blowing.

* Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter

and improve fertility and tilth.

e Carefully controlling the use and application of

fettilizers, herbicides, and pesticides reduces the hazard

of ground-water contamination.

Woodland
Major management factors: Equipment limitations,
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seedling mortality, and plant competition
» The principal tree species is jack pine.
* Red pine, eastern white pine, and paper birch are tree
species of limited extent.
* The seedling survival rate can be improved by
carefully planting vigorous nursery stock or
containerized seedlings early in spring, when more
moisture is available, but replanting may be necessary
in some areas.
 Carefully selecting and preparing planting sites that
subject seedlings to as little moisture stress as possible
help to establish the seedlings and increase the survival
rate.
* Plant competition should be controlled around new
seedlings.
 Planting seedlings that can tolerate droughty
conditions, mulching, and shading the seedlings reduce
the seedling mortality rate.
* Seeding logging roads, skid trails, and landings after
the trees have been logged helps to prevent excessive
soil loss.
* The loose, sandy surface layer may fimit the use of
equipment.
» Establishing filter strips in areas adjacent to lakes and
perennial or intermittent streams minimizes water
contamination caused by the runoff of sediment and
other poliutants.
+ Carefully controlling the use and application of
fertilizers, herbicides, and pesticides reduces the hazard
of ground-water contamination.

Pasture

Major management factors: Forage quality

» Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, and applying fertilizer
according to the results of soil tests help to maintain the
quality and quantity of forage plants.

Windbreaks

« Trees and shrubs that can tolerate droughty conditions
should be selected for windbreaks and environmental
plantings.

* The seedling mortality rate is moderate because of the
moisture stress caused by droughtiness.

* | eaving vegetation on the surface during the early
years of establishment helps to control soil blowing.
Wildlife habitat

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

* Block plantings of conifers, 1 to 5 acres in size, can
provide winter cover for upland game birds in
agricultural areas.

Interpretive Groups
Land capability classification: IVs
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Woodland ordination symbol: 7S
Windbreak suitability group: 7

458D—Menahga loamy sand, 12 to 25
percent slopes

Composition

Menahga soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting

Landform and position on the landform: Side slopes and
hilltops on outwash plains and valley trains

Shape of areas: Irregular

Size of areas: 10 to 50 acres

Typical Profile

0 to 3 inches—very dark grayish brown loamy sand

3 to 27 inches—yellowish brown sand

27 to 60 inches—brownish yellow sand and coarse
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: More than 6 feet

Inclusions

Contrasting inclusions:

e The well drained Andrusia soils, which are in adjacent
areas and have a deep, loamy subsoil

* The poorly drained Cormant soils, which are in swales
and concave basins

* The somewhat poorly drained Meehan soils, which are
in concave basins

Similar soils:

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

* Soils that are underlain by loamy glacial till at a depth
of more than 60 inches

¢ Soils that have more gravel throughout

* Soils that have thin bands of loamy material at a
depth of more than 30 inches

* Soils that formed entirely in fine sand

» Soils that have slopes of more than 25 percent

Use and Management
Woodland
Major management factors: Equipment limitations, water
erosion, slope, seedling mortality, and plant
competition

Soil Survey

* The principal tree species is red pine.

* Jack pine, eastern white pine, and paper birch are
tree species of limited extent.

* Operating equipment on the steeper slopes may result
in the formation of gullies and can lead to serious
erosion problems.

* Establishing skid roads and trails along the contour
and sloping road surfaces reduce the hazard of erosion.
» Water should be removed with water bars, culverts,
and drop structures.

* The seedling survival rate can be improved by
carefully planting vigorous nursery stock or
containerized seedlings early in spring, when more
moisture is available, but replanting may be necessary
in some areas.

 Carefully selecting and preparing planting sites that
subject seedlings to as little moisture stress as possible
help to establish the seedlings and increase the survival
rate.

* Plant competition should be controlled around new
seedlings.

* Planting seedlings that can withstand droughty
conditions, mulching, and shading the seedlings reduce
the seedling mortality rate.

* Seeding logging roads, skid trails, and landings after
the trees have been logged helps to prevent excessive
soil loss.

» Establishing filter strips in areas adjacent to lakes and
perennial or intermittent streams minimizes water
contamination caused by the runoff of sediment and
other pollutants.

« Carefully controlling the use and application of
fertilizers, herbicides, and pesticides reduces the hazard
of ground-water contamination.

Pasture

Major management factors: Forage quality

 Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, and applying fertilizer
according to the results of soil tests help to maintain the
quality and quantity of forage plants.

Windbreaks

¢ Trees and shrubs that can tolerate droughty conditions
should be selected for windbreaks and environmental
plantings.

» The seedling mortality rate is moderate because of the
moisture stress caused by droughtiness.

* L eaving vegetation on the surface during the early
years of establishment helps to control soil blowing.

Wildlife habitat

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.
* Block plantings of conifers, 1 to 5 acres in size, can
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provide winter cover for upland game birds in
agricultural areas.

Interpretive Groups

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

481—Kratka fine sandy loam

Composition

Kratka soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting
Landform and position on the landform: Plane or slightly
concave basins on till-floored glacial lake plains
Slope range: 0 to 2 percent
Shape of areas: Irregular
Size of areas: 10 to 200 acres

Typical Profile

0 to 10 inches—black fine sandy loam

10 to 22 inches—dark grayish brown, mottled fine sand

22 to 28 inches—grayish brown, mottled loamy fine
sand

28 to 60 inches—light brownish gray, mottled,
calcareous loam

Soil Properties and Qualities

Drainage class: Poorly drained

Permeability: Moderately rapid in the upper part;
moderate or moderately slow in the lower part

Available water capacity: Moderate

Organic matter content: Moderate or high

Surface runoff: Slow

Depth to the water table: 0.5 foot to 3.0 feet

Inclusions

Contrasting inclusions:

* The moderately well drained Eckvoll soils, which are
on slightly convex rises

* The very poorly drained Northwood soils, which are in
closed depressions and have a thin organic surface
layer

¢ The poorly drained Roliss and Smiley soils, which are
in adjacent areas

Similar soils:

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

» Soils that have a sandy mantle less than 20 inches
thick or more than 40 inches thick

» Soils that have a sandy mantle that contains free
carbonates
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* Soils that have a sandy mantle that contains more
gravel

* Soils that have a gravelly lag line at the contact of the
sandy mantle and the glacial till

Use and Management
Cropland

Major management factors: Wetness and soil blowing
* The major crops are small grain and forage plants.
* Most suitable crops can be grown if adequate
drainage is provided.

* Installing surface drains helps to maintain the level of
the water table, minimizes ponding, and inhibits the
growth of the less desirable water-tolerant plants.

* Using a cropping system that includes grasses or
legumes, rotating crops, and returning crop residue to
the soil help to maintain the content of organic matter
and improve fertility and tilth.

» Leaving crop residue on the surface, using stubble
mulch tillage, establishing field windbreaks, and
maintaining a plant cover reduce the hazard of soil
blowing.

Pasture

Major management factors: Forage quality

* Rotating grazing, applying fertilizer, and deferring
grazing during wet periods help to maintain the quality
and quantity of forage plants.

Windbreaks

» Trees and shrubs that can tolerate wetness should be
selected for windbreaks and environmental plantings.
Interpretive Groups

Land capability classification: Hiw
Windbreak suitability group: 2
Woodland ordination symbol: Not assigned

482—Grygla loamy fine sand

Composition

Grygla soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting

Landform and position on the landform: Plane or slightly
concave basins on till-floored glacial lake plains

Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 10 to 200 acres

Typical Profile

0 to 7 inches—black loamy fine sand
7 to 25 inches—grayish brown, mottled fine sand
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25 to 60 inches—light brownish gray, mottled,
calcareous loam

Soil Properties and Qualities

Drainage class: Poorly drained

Permeability: Rapid in the upper part; moderate or
moderately slow in the lower part

Available water capacity: Moderate

Organic matter content: Moderate

Surface runoff: Slow

Depth to the water table: 0.5 foot to 2.0 feet

Inclusions

Contrasting inclusions:

* The moderately well drained Eckvoll soils, which are
on slightly convex rises

* The very poorly drained Northwood soils, which are in
closed depressions and have a thin organic surface
layer

* The somewhat poorly drained Sandwick soils, which
are on plane or slightly convex rises

Similar soils:

* Soils that have a surface layer of fine sandy loam

* Soils that have a sandy mantle less than 20 inches
thick or more than 40 inches thick

* Soils that have a thicker surface layer

* Soils that have more medium and coarse sand in the
upper part of the mantle

* Soils that have a gravelly lag line at the contact of the
sandy mantle and glacial till

Use and Management
Cropland

Major management factors: Wetness and soil blowing
* The major crops are small grain and forage plants.
* Most suitable crops can be grown if adequate
drainage is provided.

* Installing surface drains helps to maintain the level of
the water table, minimizes ponding, and inhibits the
growth of the less desirable water-tolerant plants.

* Using a cropping system that includes grasses or
legumes, rotating crops, and returning crop residue to
the soil help to maintain the content of organic matter
and improve fertility and tilth.

* Leaving crop residue on the surface, using stubble
mulch tillage, establishing field windbreaks, and
maintaining a plant cover reduce the hazard of soil
blowing.

Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow, and plant competition

* The principal tree species is quaking aspen.

* Jack pine is a tree species of limited extent.

* The use of equipment is restricted during spring thaw

Soil Survey

and other excessively wet periods.

* Ruts form easily if skidders are used when the soil is
wet.

* Deep ruts can restrict lateral drainage and alter soil
structure, which results in damage to tree roots and
affects natural regeneration.

* Operating heavy equipment when the soil is wet can
result in excessive rut formation and can permanently
damage the site.

* The seedling mortality rate may be moderate because
of the seasonal high water table, but the mortality rate
can be reduced by planting vigorous nursery stock on
microsites that are elevated above the water table and
by planting species and varieties that are adapted to
wet soils.

* Trees may be shallow rooted because of the seasonal
high water table, and some trees may be blown down
during periods of high winds and excessive wetness.

* Plant competition can prevent the regeneration of
trees.

* Undesirable plants that invade clear-cut areas may
prevent the establishment of desired species.

Pasture

Major management factors: Forage quality

* Rotating grazing, applying fertilizer, and deferring
grazing during wet periods help to maintain the quality
and quantity of forage plants.

Windbreaks

* Trees and shrubs that can tolerate wetness should be
selected for windbreaks and environmental plantings.

Wildlife habitat

* Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

Interpretive Groups

Land capability classification: IVw
Woodland ordination symbol: 6W
Windbreak suitability group: 2

496B—Andrusia loamy sand, 1 to 6 percent
slopes
Composition
Andrusia soil and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent
Setting
Landform and position on the landform: Side slopes,
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hilltops, and broad flats on outwash plains and
beach ridges

Shape of areas: lrregular

Size of areas: 10 to 150 acres

Typical Profile

0 to 3 inches—very dark grayish brown loamy sand

3 to 19 inches—dark brown sand

19 to 29 inches—yellowish brown loamy sand

29 to 39 inches—dark yellowish brown sandy loam

39 to 50 inches—yellowish brown, calcareous gravelly
sand

50 to 60 inches—light yellowish brown, calcareous sand

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Moderately rapid in the upper part; rapid in
the lower part

Available water capacity: Low

Organic matter content: Moderate

Surface runoff: Slow

Depth to the water table: More than 6 feet

Inclusions

Contrasting inclusions:

» The poorly drained Epoufette soils, which are in
swales and concave basins

» The somewhat excessively drained Graycalm soils,
which have a thinner subsoil consisting of thin bands of
loamy material; in adjacent areas

* The moderately well drained Karlstad soils, which are
on plane or slightly convex rises

Similar soils:

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

» Soils that have fewer coarse fragments throughout

« Soils that have a higher content of clay in the clay-
enriched layer

» Soils that have free carbonates at a depth of less than
25 inches

* Soils that do not have a thin clay-enriched horizon

Use and Management
Cropland

Major management factors: Available water capacity,
soil blowing, ground-water contamination, and
organic matter content

e The major crops are forage plants and small grain.

« Crops that can tolerate drought should be selected.

» Moisture can be conserved by using tillage practices

that leave crop residue on the surface, by returning

crop residue to the soil, and by leaving crop stubble in
the field to trap snow.

s Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

49

the soil help to maintain the content of organic matter
and improve fertility and tilth.

* Leaving crop residue on the surface, using stubble
mulch tillage, and maintaining a plant cover reduce the
hazard of soil blowing.

« Carefully controlling the use and application of
fertilizers, herbicides, and pesticides reduces the hazard
of ground-water contamination.

Woodland

Major management factors: Equipment limitations,
seedling mortality, and plant competition

» The principal tree species is red pine (fig. 3).

e Jack pine, paper birch, and white spruce are tree

species of limited extent.

« Operating heavy equipment when the soil is wet can

result in excessive rut formation and can permanently

damage the site.

» Carefully selecting and preparing planting sites that

subject seedlings to as little moisture stress as possible

help to establish the seedlings and increase the survival

rate.

» The seedling survival rate can be improved by

carefully planting vigorous nursery stock or

containerized seedlings early in spring, when more

moisture is available, but replanting may be necessary

in some areas.

¢ Planting seedlings that can withstand droughty

conditions, mulching, and shading the seedlings reduce

the seedling mortality rate.

* Plant competition should be controlled around new

seedlings.

» Establishing filter strips in areas adjacent to lakes and

perennial or intermittent streams minimizes water

contamination caused by the runoff of sediment and

other pollutants.

» Carefully controlling the use and application of

fertilizers, herbicides, and pesticides reduces the hazard

of ground-water contamination.

Pasture

Major management factors: Forage quality

» Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, and applying fertilizer
according to the results of soil tests help to maintain the
quality and quantity of forage plants.

Windbreaks

* A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

Major management factors:

» Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

» Block plantings of conifers, 1 to 5 acres in size, can
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Figure 3.—A stand of red pine in an area of Andrusia loamy sand, 1 to 6 percent slopes.

provide winter cover for upland game birds in
agricultural areas.

Interpretive Groups

Land capability classification: lls
Woodland ordination symbol: 7S
Windbreak suitability group: 5

496C—Andrusia loamy sand, 6 to 12 percent
slopes

Composition
Andrusia soil and similar soils: 85 to 95 percent

Contrasting inclusions: 5 to 15 percent

Setting

Landform and position on the landform: Side slopes and
hilltops on outwash plains and beach ridges

Shape of areas: Irregular

Size of areas: 10 to 150 acres

Typical Profile

0 to 3 inches—very dark grayish brown loamy sand

3 to 31 inches—yellowish brown loamy sand

31 to 43 inches—yellowish brown gravelly sandy loam
43 to 60 inches—yellowish brown, calcareous sand
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Soil Properties and Qualities

Drainage class: Well drained

Permeability: Moderately rapid in the upper part; rapid in
the lower part

Available water capacity: Low

Organic matter content: Moderate

Surface runoff: Slow

Depth to the water table: More than 6 feet

Inclusions

Contrasting inclusions:

» The poorly drained Epoufette soils, which are in
swales and concave basins

* The somewhat excessively drained Graycalm soils,
which have a thinner subsoil consisting of thin bands of
loamy material; in adjacent areas

» The moderately well drained Karlstad soils, which are
on plane or slightly convex rises

Similar soils:

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

+ Soils that contain fewer coarse fragments

» Soils that have a higher content of clay in the clay-
enriched layer

* Soils that have free carbonates at a depth of less than
25 inches

* Soils that do not have a thin clay-enriched horizon

Use and Management
Cropland

Major management factors: Soil blowing, available water
capacity, and ground-water contamination

» The major crops are small grain and forage plants.

= Crops that can tolerate drought should be selected.

* Leaving crop residue on the surface, using stubble

mulch tillage, and maintaining a plant cover reduce the

hazard of soil blowing.

» Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter

and improve fertility and tilth.

» Using tillage practices that leave crop residue on the

surface helps to control water erosion and soil blowing.

» Carefully controlling the use and application of

fertilizers, herbicides, and pesticides reduces the hazard

of ground-water contamination.

Woodland

Major management factors: Equipment limitations, plant
competition, and seedling mortality

» The principal tree species is red pine.

e Jack pine, paper birch, and white spruce are tree

species of limited extent.

» Operating heavy equipment when the soil is wet can
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result in excessive rut formation and can permanently
damage the site.

* Carefully selecting and preparing planting sites that
subject seedlings to as little moisture stress as possible
help to establish the seedlings and increase the survival
rate. ~

e The seedling survival rate can be improved by
carefully planting vigorous nursery stock or
containerized seedlings early in spring, when more
moisture is available, but replanting may be necessary
in some areas.

 Planting seedlings that can tolerate droughty
conditions, muiching, and shading the seedlings reduce
the seedling mortality rate.

¢ Plant competition should be controlled around new
seedlings.

» Establishing filter strips in areas adjacent to lakes and
perennial or intermittent streams minimizes water
contamination caused by the runoff of sediment and
other pollutants.

» Carefully controlling the use and application of
fertilizers, herbicides, and pesticides reduces the hazard
of ground-water contamination.

Pasture

Major management factors: Forage quality

» Adjusting stocking rates, especialily on the steeper
slopes, rotating grazing, and applying fertilizer
according to the results of sail tests help to maintain the
guality and quantity of forage plants.

Windbreaks

e A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

e Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

* Block plantings of conifers, 1 to 5 acres in size, can
provide winter cover for upland game birds in
agricultural areas.

Interpretive Groups

Land capability classification: llle
Woodland ordination symbol: 7S
Windbreak suitability group: 5

496D—Andrusia loamy sand, 12 to 25
percent slopes

Composition

Andrusia 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: Side slopes and
hilltops on outwash plains and stream terraces

Shape of areas: Irregular

Size of areas: 10 to 150 acres

Typical Profile

0 to 3 inches—very dark grayish brown loamy sand

3 to 24 inches—yellowish brown sand

24 to 32 inches—dark yellowish brown gravelly sandy
loam

32 to 60 inches—light yellowish brown, calcareous sand

Soil Properties and Qualities

Drainage class: Well drained

Permeability: Moderately rapid in the upper part; rapid in
the lower pan

Available water capacity: Low

Organic matter content: Moderate

Surface runoff: Medium

Depth to the water table: More than 6 feet

Inclusions

Contrasting inclusions:

* The poorly drained Epoufette soils, which are in
swales and concave basins

* The somewhat excessively drained Graycalm soils,
which have a thinner subsoil consisting of thin bands of
loamy material; in adjacent areas

* The moderately well drained Karlstad soils, which are
on plane or slightly convex rises

Similar soils:

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

» Soils that have fewer coarse fragments

* Soils that have a higher content of clay in the clay-
enriched layer

» Soils that have free carbonates at a depth of less than
25 inches

* Soils that do not have a thin clay-enriched horizon

* Soils that have slopes of more than 25 percent

Use and Management
Woodland

Major management factors: Equipment limitations, water
erosion, slope, seedling mortality, and plant
competition

* The principal tree species is red pine.

* Jack pine, paper birch, and white spruce are tree

species of limited extent.

* Operating equipment on the steeper slopes may

cause the formation of guilies and can result in serious

erosion problems.

Soil SuNey

* Establishing skid roads and trails along the contour
and sloping road surfaces reduce the hazard of water
erosion.

* Water should be removed with water bars, culveris,
and drop structures. ‘

* The seedling survival rate can be improved by
carefully planting vigorous nursery stock or
containerized seedlings early in spring, when more
moisture is available, but replanting may be necessary
in some areas.

* Carefully selecting and preparing planting sites that
subject seedlings to as little moisture stress as possible
help to establish the seedlings and increase the survival
rate.

* Plant competition should be controlled around new
seedlings.

* Planting seedlings that can tolerate droughty
conditions, mulching, and shading the seedlings can
reduce the seedling mortality rate.

* Seeding logging roads, skid trails, and landings after
the trees have been logged helps to prevent excessive
soil loss.

» Establishing filter strips in areas adjacent to lakes and
perennial or intermittent streams minimizes water
contamination caused by the runoff of sediment and
other pollutants.

* Carefully controlling the use and application of
fertilizers, herbicides, and pesticides reduces the hazard
of ground-water contamination.

Pasture

Major management factors: Forage quality

* Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, and applying fertilizer
according to the results of soil tests help to maintain the
quality and quantity of forage plants.

Windbreaks

* A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

* Block plantings of conifers, 1 to 5 acres in size, can
provide winter cover for upland game birds in
agricultural areas.

Interpretive Groups

Land capability classification: Vle
Woodland ordination symbol: TR
Windbreak suitability group: 5
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503B—Balmlake fine sandy loam, 1 to 6
percent slopes

Composition

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

Setting

Landform and position on the landform: Side slopes and
hilltops on moraines and water-modified till plains

Shape of areas: Irregular

Size of areas: 10 to 150 acres

Typical Profile

0 to 3 inches—very dark brown fine sandy loam

3 to 24 inches—yellowish brown fine sandy loam

24 to 60 inches—pale brown, stratified, calcareous fine
sand, very fine sand, and silt

Soil Properties and Qualities

Drainage class: Well drained
Permeability: Moderate

Available water capacity: Moderate
Organic matter content: Moderately low
Surface runoff: Slow

Depth to the water table: More than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Lengby soils, which are in adjacent
areas

* The poorly drained Morph soils, which are in swales
and concave basins

*» The moderately well drained Rosy soils, which are in
the less sloping areas

* The excessively drained Zimmerman soils, which are
in adjacent areas and formed entirely in fine sand and a
few thin bands of loamy material

Similar soils:

» Soils that have more clay throughout

« Soils having a mantle of lacustrine fine sand, as much
as 30 inches thick, that is underlain by stratified
material ;

« Soils that have a clay-enriched subsoil more than 20
inches thick

* Soils that have more gravel

« Soils that are underlain entirely by fine sand or silt

Use and Management

Cropland

Major management factors: Water erosion, soil blowing,
and organic matter content

» The major crops are small grain, corn, and forage

plants.
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» Using tillage practices that leave crop residue on the
surface helps to control water erosion and soil blowing.
« Tilling and planting across the slope reduce the runoff
rate, increase the rate of water infiltration, and help to
control water erosion.

« Using a cropping system that includes grasses or
legumes, rotating crops, and returning crop residue to
the soil help to maintain the content of organic matter
and improve fertility and tilth.

* Using a balanced soil fertility program that is based on
the results of soil tests increases crop production.

Woodland

Major management factors: Equipment limitations and
plant competition

» The principal tree species is red pine.

* Northern red oak, paper birch, white oak, sugar

maple, American basswood, and jack pine are tree

species of limited extent.

* The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

* Ruts form easily if skidders are used when the soil is

wet.

» Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

« Limiting the use of heavy equipment during spring

thaw and after heavy rains helps to prevent soil

compaction.

« Seeding logging roads, skid trails, and landings after

the trees have been logged helps to prevent excessive

soil loss.

« Converting sites from northern hardwoods to conifers

requires intensive management.

« |f conifer species are planted, suckering and

competition from hardwood seedlings are severe.

« Mechanical or chemical site preparation is needed to

control competing vegetation.

« Establishing filter strips in areas adjacent to lakes and

perennial or intermittent streams minimizes water

contamination caused by the runoff of sediment and

other pollutants.

Pasture

Major management factors: Forage quality

» Adjusting stocking rates, rotating grazing, and
applying fertilizer according to the results of soil tests
help to maintain the quality and quantity of forage
plants.

Windbreaks

* A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

» Commercial aspen management practices are needed
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for the economical management of habitat for deer and
ruffed grouse.

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

Interpretive Groups

Land capability classification: lle
Woodland ordination symbol: 7L
Windbreak suitability group: 5

503C—Balmlake fine sandy loam, 6 to 12
percent slopes

Composition

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

Setting

Landform and position on the landform: Side slopes and
hilltops on moraines and water-modified till plains

Shape of areas: Irregular

Size of areas: 10 to 150 acres

Typical Profile

0 to 3 inches—dark grayish brown fine sandy loam

3 to 14 inches—pale brown loamy fine sand

14 1o 22 inches—dark yellowish brown fine sandy loam

22 to 60 inches—light yellowish brown, stratified,
calcareous fine sand, loamy fine sand, and silt

Soil Properties and Qualities

Drainage class: Well drained
Permeability: Moderate

Available water capacity: Moderate
Organic matter content: Moderately low
Surface runoff: Medium

Depth to the water table: More than 6 feet

Inclusions

Contrasting inclusions:

* The well drained Lengby soils, which are in adjacent
areas:

* The poorly drained Morph soils, which are in swales
and concave basins

* The moderately well drained Rosy soils, which are in
the less sloping areas

* The excessively drained Zimmerman soils, which are
in adjacent areas and formed entirely in fine sand and a
few thin bands of loamy material

Similar soils:

* Soils that have more clay

* Soils having a mantle of lacustrine fine sand, as much
as 30 inches thick, that is underiain by stratified
material
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* Soils that have a clay-enriched subsoil more than 20
inches thick

¢ Soils that have more gravel

* Soils that are underlain entirely by fine sand or silt

* Soils that formed primarily in lacustrine silt

Use and Management
Cropland

Major management factors: Water erosion and organic
matter content

* The major crops are small grain, corn, and forage

plants.

* Tilling and planting across the slope, farming on the

contour, using tillage practices that leave crop residue

on the surface, and using grassed waterways reduce

the runoff rate, increase the rate of water infiltration,

and help to control water erosion.

* Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter

and improve fertility and tilth.

* Using a balanced soil fertility program that is based on

the results of soil tests increases crop production.

Woodland

Major management factors: Equipment limitations and
plant competition

* The principal tree species is red pine.

* Northern red oak, paper birch, white oak, sugar

maple, American basswood, and jack pine are tree

species of limited extent.

* The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

* Ruts form easily if skidders are used when the soil is

wet.

* Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

¢ Limiting the use of heavy equipment during spring

thaw and after heavy rains helps to prevent soil

compaction.

* Building logging roads and skid trails across the slope

or on the gentler slopes helps to control erosion.

* Seeding logging roads, skid trails, and landings after

the trees have been logged helps to prevent excessive

soil loss.

» Converting sites from northern hardwoods to conifers

requires intensive management.

* If conifer species are planted, suckering and

competition from hardwood seedlings are severe.

* Mechanical or chemical site preparation is needed to

control competing vegetation.

» Establishing filter strips in areas adjacent to lakes and

perennial or intermittent streams minimizes water
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contamination caused by the runoff of sediment and
other pollutants.

Pasture

Major management factors: Forage quality

» Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, and applying fertilizer
according to the results of soil tests help to maintain the
quality and quantity of forage plants.

Windbreaks

A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

» Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

» Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

Interpretive Groups

Land capability classification: |lle
Woodland ordination symbol: 7L
Windbreak suitability group: 5

503D—Balmlake fine sandy loam, 12 to 25
percent slopes

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

Setting

Landform and position on the landform: Side slopes and
hilltops on moraines and water-modified till plains

Shape of areas: Irregular

Size of areas: 10 to 150 acres

Typical Profile

0 to 3 inches—very dark brown fine sandy loam

3 to 11 inches—yellowish brown loamy fine sand

11 to 21 inches—dark yellowish brown fine sandy loam

21 to 60 inches—light yellowish brown, stratified,
calcareous fine sand, loamy fine sand, and silt

Soil Properties and Qualities

Drainage class: Well drained
Permeability: Moderate

Available water capacity: Moderate
Organic matter content: Moderately low
Surface runoff: Rapid

Depth to the water table: More than 6 feet

Inclusions

Contrasting inclusions:
* The wel! drained Lengby soils in adjacent areas

55

¢ The poorly drained Morph soils, which are in swales
and concave basins

» The moderately well drained Rosy soils, which are in
the less sloping areas

* The excessively drained Zimmerman soils, which are
in adjacent areas and formed entirely in fine sand and a
few thin bands of loamy material

Similar soils:

¢ Soils that have more clay

¢ Soils having a mantle of lacustrine fine sand, as much
as 30 inches thick, that is underlain by stratified
material

» Soils that have a clay-enriched subsoil more than 20
inches thick

» Soils that have more gravel

* Soils that are underlain entirely by fine sand or silt

» Soils that formed primarily in lacustrine silt

» Soils that have slopes of more than 25 percent

Use and Management
Woodland

Major management factors: Water erosion, slope,
equipment limitations, and plant competition

* The principal tree species is red pine.

* Northern red oak, paper birch, white spruce, sugar

maple, American basswood, and jack pine are tree

species of limited extent.

 Operating equipment on the steeper slopes may

cause the formation of gullies and can lead to serious

erosion problems.

« Establishing skid roads and trails along the contour

and sloping road surfaces reduce the hazard of water

erosion.

* Water should be removed with water bars, culverts,

and drop structures.

* Special care is needed when logging roads, skid trails,

and landings are laid out or when equipment is

operated.

» Roads should be designed so that they conform to the

topography, and the grade should be less than 10

percent and should be kept as low as possible.

« Seeding logging roads, skid trails, and landings after

the trees have been logged helps to prevent excessive

soil loss.

» The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

» Ruts form easily if skidders are used when the soil is

wet.

* Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

 Converting sites from northern hardwoods to conifers

requires intensive management.

* If conifer species are planted, suckering and
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competition from hardwood seedlings are severe.

¢ Mechanical or chemical site preparation is needed to
control competing vegetation.

= Establishing filter strips in areas adjacent to lakes and
perennial or intermittent streams minimizes water
contamination caused by the runoff of sediment and
other pollutants.

Pasture

Major management factors: Forage quality

* Adjusting stocking rates, rotating grazing, and
applying fertilizer according to the results of soil tests
help to maintain the quality and quantity of forage
plants.

Windbreaks

* A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

* Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

Interpretive Groups

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

505B—Debs silt loam, 1 to 6 percent slopes

Composition

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

Setting

Landform and position on the landform: Side slopes and
hilltops on moraines and water-modified till plains

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile

0 to 4 inches—very dark gray silt loam

4 to 12 inches—brown very fine sandy loam

12 to 24 inches—dark yellowish brown silty clay loam
24 to 60 inches—light olive brown, calcareous silt loam

Soil Properties and Qualities

Drainage class: Well drained
Permeability: Moderate

Available water capacity: High

Organic matter content: High

Surface runoff: Medium

Depth to the water table: More than 6 feet

Soil Survey

Inclusions

Contrasting inclusions:

e The moderately well drained Baudette soils, which are
in the less sloping areas

* The poorly drained Spooner soils, which are in swales
and concave basins

Similar soils:

¢ Soils that have a thicker surface layer

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

* Soils that have free carbonates at a depth of less than
20 inches

» Soils that have a thin mantle of fine sand

¢ Soils that are underlain by glacial till or that are
stratified with fine sand and very fine sand

Use and Management
Cropland

Major management factors: Water erosion and organic
matter content

* The major crops are small grain, corn, and forage

plants.

* Using tillage practices that leave crop residue on the

surface helps to control water erosion.

¢ Tilling and planting across the slope reduce the runoff

rate, increase the rate of water infiltration, and help to

control water erosion.

* Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter

and improve fertility and tilth.

* Using a balanced soil fertility program that is based on

the results of soil tests increases crop production.

Woodland

Major management factors: Equipment limitations and
plant competition

* The principal tree species is quaking aspen.

* Sugar maple, American basswood, white spruce, and

paper birch are tree species of limited extent.

* The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

» Ruts form easily if skidders are used when the soil is

wet.

» Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

* Limiting the use of heavy equipment during spring

thaw and after heavy rains helps to prevent soil

compaction.

* Converting sites from northern hardwoods to conifers

requires intensive management.

* If conifer species are planted, suckering and

competition from hardwood seedlings are severe.
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e Mechanical or chemical site preparation is needed to
control competing vegetation.

» Seeding logging roads, skid trails, and landings after
the trees have been logged helps to prevent excessive
soil loss.

» Establishing filter strips in areas adjacent to lakes and
perennial or intermittent streams minimizes water
contamination caused by the runoff of sediment and
other pollutants.

Pasture

Major management factors: Forage quality

e Adjusting stocking rates, rotating grazing, and
applying fertilizer according to the results of soil tests
help to maintain the quality and quantity of forage
plants.

Windbreaks

* A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

» Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

» Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

Interpretive Groups

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

505C—Debs silt loam, 6 to 12 percent
slopes

Composition

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

Setting
Landform and position on the landform: Side slopes and
hilltops on moraines and water-modified till plains
Shape of areas: Irregular
Size of areas: 10 to 100 acres

Typical Profile

0 to 2 inches—very dark grayish brown silt loam

2 to 10 inches—pale brown loamy fine sand

10 to 23 inches—yellowish brown silty clay loam

23 to 60 inches—Ilight yellowish brown, calcareous silt
loam

Soil Properties and Qualities

Drainage class: Well drained
Permeability: Moderate
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Available water capacity: High

Organic matter content: High

Surface runoff: Medium or rapid

Depth to the water table: More than 6 feet

Inclusions

Contrasting inclusions:

¢ The moderately well drained Baudette soils, which are
in the less sloping areas

e The poorly drained Spooner soils, which are in swales
and concave basins

Similar soils:

» Soils that have a thicker surface layer

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

 Soils that have free carbonates at a depth of less than
20 inches

¢ Soils that have a thin mantle of fine sand

* Soils that are underlain by glacial till or that are
stratified with fine sand and very fine sand

e Soils that have slopes of more than 12 percent

Use and Management
Cropland

Major management factors: Water erosion and organic
matter content

e The major crops are small grain, corn, and forage

plants.

« Tilling and planting across the slope, farming on the

contour, using tillage practices that leave crop residue

on the surface, and using grassed waterways reduce

the runoff rate, increase the rate of water infiltration,

and help to control water erosion.

* Using a cropping system that includes grasses or

legumes, rotating crops, and returning crop residue to

the soil help to maintain the content of organic matter

and improve fertility and tilth.

» Using a balanced soil fertility program that is based on

the results of soil tests increases crop production.

Woodland

Major management factors: Equipment limitations and
plant competition

* The principal tree species is quaking aspen.

« Sugar maple, American basswood, white spruce, and

paper birch are tree species of limited extent.

* The use of equipment is briefly restricted during spring

thaw and other excessively wet periods.

* Ruts form easily if skidders are used when the soil is

wet.

» Deep ruts can restrict lateral drainage and alter soil

structure, which results in damage to tree roots and

affects natural regeneration.

* Limiting the use of heavy equipment during spring
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thaw and after heavy rains helps to prevent soil
compaction.

* Building logging roads and skid trails across the slope
or on the gentler slopes helps to control water erosion.
 Seeding logging roads, skid trails, and landings after
the trees have been logged helps to prevent excessive
soil loss.

» Converting sites from northern hardwoods to conifers
requires intensive management.

* If conifer species are planted, suckering and
competition from hardwood seedlings are severe.

* Mechanical or chemical site preparation is needed to
control competing vegetation.

» Establishing filter strips in areas adjacent to lakes and
perennial or intermittent streams minimizes water
contamination caused by the runoff of sediment and
other pollutants.

Pasture

Major management factors: Forage quality

* Adjusting stocking rates, especially on the steeper
slopes, rotating grazing, and applying fertilizer
according to the results of soil tests help to maintain the
quality and quantity of forage plants.

Windbreaks

* A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings.

Wildlife habitat

* Block plantings of suitable trees and shrubs can
provide winter cover for upland wildlife.

» Commercial aspen management practices are needed
for the economical management of habitat for deer and
ruffed grouse.

Interpretive Groups

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

514—Tacoosh muck

Composition
Tacoosh soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent
Setting

Landform and position on the landform: Sedge-covered
bogs on till-floored glacial lake plains and till plains

Slope range: 0 to 1 percent

Shape of areas: lrregular

Size of areas: 100 to 500 acres

Typical Profile
0 to 7 inches—Dblack muck

Soil Survey

7 to 41 inches—very dark brown mucky peat
41 to 60 inches—dark grayish brown, calcareous loam

Soil Properties and Qualities

Drainage class: Very poorly drained

Permeability: Moderately slow to moderately rapid in the
upper part; moderate or moderately slow in the
lower part

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

Special characteristics: Ponding in the spring and after
heavy rains

Inclusions

Conitrasting inclusions:

* The very poorly drained Bullwinkle soils, which are in
forested bogs

* The very poorly drained Hamre soils, which are on the
margins of bogs adjacent to mineral uplands

* The very poorly drained Rifle soils, which are in the
deeper basins in the bogs and formed entirely in
herbaceous organic material

Similar soils:

* Soils that have a sandy layer between the organic
material and the loamy glacial till

* Soils that formed in more highly decomposed organic
material

¢ Soils that have a thin, fibric surface layer consisting of
sphagnum or hypnum moss

Use and Management
Pasture

Major management factors: Wetness
* Deferring grazing during wet periods helps to maintain
the quality and quantity of forage plants.

Windbreaks

* Generally, this soil is not suitable for windbreaks
because wetness limits the planting, survival, or growth
of trees and shrubs. Onsite investigation is needed to
determine whether trees and shrubs should be planted.

Wildlife habitat

* Many areas of this soil are suitable for the
establishment or restoration of wetlands.

» Establishing open water areas attracts waterfowl and
aquatic animals.

Interpretive Groups

Land capability classification: Vlw
Windbreak suitability group: 10
Woodland ordination symbol: Not assigned
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534—Mooselake mucky peat

Composition

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

Setting

Landform and position on the landform: Forested bogs
on till plains and outwash plains

Slope range: 0 to 1 percent

Shape of areas: Irregular

Size of areas: 50 to 300 acres

Typical Profile

0 to 40 inches—very dark grayish brown mucky peat
40 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

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

Inclusions

Contrasting inclusions:

* The very poorly drained Bullwinkle and Tawas soils,
which are in adjacent forested bogs and are underlain
by mineral material at a depth of less than 51 inches
» The very poorly drained Rifle soils, which are in
sedge-covered bogs

» The very poorly drained Tacoosh soils, which are in
adjacent sedge-covered bogs and are underlain by
loamy glacial till at a depth of less than 51 inches

Similar soils:

* Soils that formed in more highly decomposed organic
material

* Soils that have a thin, fibric surface layer consisting of
sphagnum or hypnum moss

* Soils that have few woody fragments or that do not
have woody fragments

e Soils that are underlain by coprogenous earth and
limnic material

Use and Management
Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow, and plant competition

e The principal tree species is black spruce.

* Northern whitecedar, tamarack, balsam fir, and black

ash are tree species of limited extent.

¢ Harvesting is limited to periods when the soil is

adequately frozen.
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» Special harvesting equipment is needed because
ordinary crawler tractors or rubber-tired skidders
generally cannot be used on this soil.

» Equipment can be used during periods in winter when
access roads are frozen.

* Trees in areas of this soil are shallow rooted because
of the seasonal high water table, and many trees may
be blown down during periods of high winds and
excessive wetness.

¢ Plant competition from unwanted species may be
severe if the overstory is removed.

* The seedling mortality rate is high because of
seasonal wetness.

Wildlife habitat

e The natural vegetation is diverse and provides food
and cover for many wildlife species.

* Management for wildlife habitat should include forestry
practices.

Interpretive Groups

Land capability classification: Vlw
Woodland ordination symbol: 2W

538—Waskish peat

Composition

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

Setting

Landform and position on the landform: Raised forested
bogs on till-floored glacial lake plains

Slope range: 0 to 1 percent

Shape of areas: Irregular

Size of areas: 100 to 500 acres

Typical Profile

0 to 3 inches—very pale brown peat

3 to 16 inches—brown and dark reddish brown peat

16 to 60 inches—reddish brown and light yellowish
brown peat

Soil Properties and Qualities

Drainage class: Very poorly drained

Permeability: Rapid

Available water capacity: Very high

Organic matter content: Very high

Surface runoff: Very slow

Seasonal high water table: At the surface to 2 feet
below the surface

Inclusions

Contrasting inclusions:
» The very poorly drained Greenwood soils, which are in
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broad flat areas that surround the raised bogs
* The very poorly drained Lobo soils, which are on the
side slopes of the raised bogs

Similar soils:

* Soils that have more than 10 percent woody
fragments

* Soils that contain layers of more highly decomposed
organic material

* Soils that are less acid

Use and Management
Woodland

Major management factors: Equipment limitations,
extreme acidity, seedling mortality, windthrow, and
plant competition

» The principal tree species is black spruce.

* Tamarack is a tree species of limited extent.

* Harvesting is limited to periods when the soil is

adequately frozen.

* Special harvesting equipment is needed because

ordinary crawler tractors or rubber-tired skidders

generally cannot be used on this soil.

* Equipment can be used during periods in winter when

access roads are frozen.

* Trees in areas of this soil are shallow rooted because

of the seasonal high water table, and many trees may

be blown down during periods of high winds and
excessive wetness.

* Plant competition from undesirable species can be

severe if the overstory is removed.

* The seedling mortality rate is high because of the

seasonal wetness and the extreme acidity of the soil.

Wildlife habitat

* The natural vegetation is diverse and provides food
and cover for many wildlife species.

* Management for wildlife habitat should include forestry
practices.

Interpretive Groups

Land capability classification: Vllw
Woodland ordination symbol: 2W

540—Seelyeville muck

Composition

Seelyeville soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting

Landform and position on the landform: Sedge-covered
bogs on till-floored glacial lake plains and till plains

Slope range: 0 to 1 percent

Shape of areas: Irregular

Soil Survey

Size of areas: 20 to 500 acres

Typical Profile
0 to 60 inches—very 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

Special characteristics: Ponding in the spring and after
heavy rains

Inclusions

Contrasting inclusions:

* The very poorly drained Cathro and Markey soils,
which are on the margins of bogs adjacent to mineral
uplands and are underlain by mineral material at a
depth of less than 51 inches

* The very poorly drained Lupton soils, which are in
forested bogs

Similar soils:

* Soils that formed in less decomposed organic material
» Soils that have a thin, fibric surface layer consisting of
sphagnum or hypnum moss

¢ Soils that are underlain by coprogenous earth or
limnic material

Use and Management
Cropland

Major management factors: Wetness

* The major crops are forage plants and wild rice.

* Wetness limits the choice of plants, the period of
grazing, and the productivity of deep-rooted crops.

* Providing drainage is difficult because most areas
have poor outlets and are seasonally ponded.

* Most crops can be grown in areas where adequate
drainage can be provided.

* Wild rice can be grown if a sufficient quantity of
suitable water is available for flooding paddies.

Pasture

Major management factors: Wetness

* Deferring grazing during wet periods helps to maintain
the quality and quantity of forage plants.

* Generally, the level of fertility is high enough for the
sustained production of high-quality pasture.

Windbreaks

* Generally, this soil is not suitable for windbreaks
because wetness limits the planting, survival, or growth
of trees and shrubs. Onsite investigation is needed to
determine whether trees and shrubs should be planted.
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Wildlife habitat

» Many areas of this soil are suitable for the
establishment or restoration of wetlands.

» Establishing open water areas attracts waterfowl and
aquatic animals.

» The natural vegetation is diverse and provides food,
cover, and nesting habitat for many wetland wildlife
species (fig. 4).

Interpretive Groups

Land capability classification: IVw, drained, and Viw,
undrained

Windbreak suitability group: 10

Woodland ordination symbol: Not assigned

541—Rifle mucky peat

Composition

Rifle soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting

Landform and position on the landform: Sedge-covered
bogs on till-floored glacial lake plains and till plains

Slope range: 0 to 1 percent

Shape of areas: Irregular

Size of areas: 20 to 2,000 acres

Typical Profile
0 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 or ponded

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

Special characteristics: Ponding in the spring and after
heavy rains

Inclusions

Contrasting inclusions:

 The very poorly drained Mooselake soils, which are in
forested bogs

 The very poorly drained Tacoosh soils, which are on
the margins of bogs adjacent to mineral uplands and
are underlain by mineral materia! at a depth of less than
51 inches

Similar soils:

* Soils that formed entirely in more highly decomposed
organic material

» Soils that have a thin, fibric surface layer consisting
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of sphagnum or hypnum moss

e Soils that contain more than 15 percent woody
fragments

* Soils that are underlain by coprogenous earth or
limnic material

Use and Management
Pasture

Major management factors: Wetness

* Deferring grazing during wet periods helps to maintain
the quality and quantity of forage plants.

» The level of fertility generally is high enough for the
sustained production of high-quality pasture.

Windbreaks

 Generally, this soil is not suitable for windbreaks
because wetness limits the planting, survival, or growth
of trees and shrubs. Onsite investigation is needed to
determine whether trees and shrubs should be planted.

Wildlife habitat

» Many areas of this soil are suitable for the
establishment or restoration of wetlands.

« Establishing open water areas attracts waterfowl and
aquatic animals.

* The natural vegetation is diverse and provides food,
cover, and nesting habitat for many wetland wildlife
species.

Interpretive Groups

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

543—Markey muck
Composition

Markey soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting

Landform and position on the landform: Sedge-covered
bogs on till-floored glacial lake plains and outwash
plains

Slope range: 0 to 1 percent

Shape of areas: \rregular

Size of areas: 10 to 200 acres

Typical Profile
0 to 24 inches—black muck
24 to 60 inches—grayish brown, mottled loamy sand
Soil Properties and Qualities

Drainage class: Very poorly drained
Permeability: Moderately slow to moderately rapid in the
upper part; rapid in the lower part
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Figure 4.—An area of Seelyeville muck. The vegetation in areas of this soil consists mostly of reedgrass, sedges, and rushes, which
provide good habitat for wetland wildlife.

Available water capacity: Very high adjacent sedge-covered bogs and are underlain by
Organic matter content: Very high loamy glacial till
Surface runoff: Very slow or ponded * The very poorly drained Deerwood and Northwood
Seasonal high water table: 1 foot above to 1 foot below soils, which are on the margins of bogs adjacent to

the surface mineral uplands and have an organic surface layer that
Special characteristics: Ponding in the spring and after is thinner than that of the Markey soil

heavy rains * The very poorly drained Seelyeville soils, which are in

s the deeper bogs
Inclusions

* The very poorly drained Tawas soils, which are in
Contrasting inclusions: forested bogs
* The very poorly drained Cathro soils, which are in
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Similar soils:

* Soils that have more gravel in the underlying sand

* Soils that formed in less decomposed organic material
e Soils that have free carbonates in the underlying sand
» Soils that are underlain by coprogenous earth or
limnic material

Use and Management
Cropland

Major management factors: Wetness

* The major crops are forage plants and wild rice.

* Wetness limits the choice of plants, the period of
grazing, and the productivity of deep-rooted crops.

» Providing drainage is difficult because most areas
have poor outlets and are seasonally ponded.

* Most crops can be grown in areas where adequate
drainage can be provided.

» Wild rice can be grown if a sufficient quantity of
suitable water is available for flooding paddies.

Pasture

Major management factors: Wetness

« Deferring grazing during wet periods helps to maintain
the quality and quantity of forage plants.

« The level of fertility generally is high enough for the
sustained production of high-quality pasture.

Windbreaks

¢ Generally, this soil is not suitable for windbreaks
because wetness limits the planting, survival, or growth
of trees and shrubs. Onsite investigation is needed to
determine whether trees and shrubs should be planted.

Wildlife habitat

» Many areas of this soil are suitable for the
establishment or restoration of wetlands.

e Establishing open water areas attracts waterfowl and
aquatic animals.

e The natural vegetation is diverse and provides food,
cover, and nesting habitat for many wetland wildlife
species.

Interpretive Groups

Land capability classification: \Vw, drained, and Viw,
undrained

Windbreak suitability group: 10

Woodland ordination symbol: Not assigned

544—Cathro muck

Composition
Cathro soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent
Setting
Landform and position on the landform: Sedge-covered
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bogs on till-floored glacial lake plains and till plains
Slope range: 0 to 1 percent
Shape of areas: Irregular
Size of areas: 20 to 300 acres

Typical Profile

0 to 8 inches—black muck

8 to 30 inches—very dark brown muck

30 to 34 inches—black silt loam

34 to 60 inches—light olive gray, mottled, calcareous
loam

Soil Properties and Qualities

Drainage class: Very poorly drained

Permeability: Moderately rapid to moderately slow in the
upper part; moderate or moderately slow in the
lower part

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

Special characteristics: Ponding in the spring and after
heavy rains

Inclusions

Contrasting inclusions:

« The very poorly drained Hamre soils, which are on the
margins of bogs adjacent to mineral uplands and have
an organic layer that is thinner than that of the Cathro
soil

¢ The very poorly drained Markey soils, which are in
adjacent sedge-covered bogs and are underlain by
sand

* The very poorly drained Bullwinkle soils, which are in
forested bogs

» The very poorly drained Seelyeville soils, which are in
the deeper bogs

Similar soils:

¢ Soils that formed in less decomposed organic material
+ Soils that have a gravelly layer at the contact of the
organic material and the mineral material

 Soils that have a thin, fibric surface layer consisting of
sphagnum or hypnum moss

* Soils that have a sandy mantle between the organic
material and the loamy glacial till

¢ Soils that are underlain by coprogenous earth or
limnic material :

Use and Management
Cropland

Major management factors: Wetness

» The major crops are forage plants and wild rice.
* Wetness limits the choice of plants, the period of
grazing, and the productivity of deep-rooted crops.
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* Providing drainage is difficult because most areas
have poor outlets and are seasonally ponded.

* Most crops can be grown in areas where adequate
drainage can be provided. ,

* Wild rice can be grown if a sufficient quantity of
suitable water is available for flooding paddies.

Pasture

Major management factors: Wetness

* Deferring grazing during wet periods helps to maintain
the quality and quantity of forage plants.

* Generally, the level of fertility is high enough for the
sustained production of high-quality pasture.

Windbreaks

» Generally, this soil is not suitable for windbreaks
because wetness limits the planting, survival, or growth
of trees and shrubs. Onsite investigation is needed to
determine whether trees and shrubs should be planted.

Wildlife habitat

* Many areas of this soil are suitable for the
establishment or restoration of wetlands.

» Establishing open water areas attracts waterfowl and
aquatic animals.

* The natural vegetation is diverse and provides food,
cover, and nesting habitat for many wetland wildlife
species.

Interpretive Groups

Land capability classification: IVw, drained, and Viw,
undrained

Windbreak suitability group: 10

Woodland ordination symbol: Not assigned

545—Rondeau muck

Composition

Rondeau soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting
Landform and position on the landform: Forested and
sedge-covered bogs in drainageways on postglacial
lakes and moraines
Slope range: 0 to 1 percent
Shape of areas: Irregular
Size of areas: 40 to 200 acres

Typical Profile
0 to 18 inches—black, calcareous muck
18 to 24 inches—black, calcareous coprogenous earth
24 to 60 inches—Ilight gray, mottled, calcareous marl
Soil Properties and Qualities
Drainage class: Very poorly drained

Soil Survey

Permeability: Moderately slow to moderately rapid in the
upper part; slow in the lower part

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

Special characteristics: Ponding in the spring and after
heavy rains

Inclusions

Contrasting inclusions:

* The very poorly drained Bullwinkle and Cathro soils,
which are on the margins of bogs adjacent to mineral
uplands and are underlain by glacial till

* The very poorly drained Lupton and Seelyeville soils,
which are in the deeper forested and sedge-covered
bogs and formed entirely in organic material

Similar soils:

* Soils that have a thinner organic surface layer

* Soils that have a thin, fibric surface layer consisting of
sphagnum or hypnum moss

* Soils that are underlain entirely by coprogenous earth

Use and Management
Wildlife habitat

* Many areas of this soil are suitable for the
establishment or restoration of wetlands.

* Establishing open water areas attracts waterfowl and
aquatic animals.

* The natural vegetation is diverse and provides food,
cover, and nesting habitat for many wetland wildlife
species.

* Management for wildlife habitat should include wetland
restoration.

Interpretive Groups

Land capability classification: Vlw
Woodland ordination symbol: Not assigned

546—Lupton muck
Composition
Lupton soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent
Setting

Landform and position on the landform: Forested bogs
on till-floored glacial lake plains and till plains

Slope range: 0 to 1 percent

Shape of areas: Irregular

Size of areas: 40 to 300 acres

Typical Profile
0 to 25 inches—dark reddish brown muck
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25 to 60 inches—dark reddish brown and dark brown
muck

Soil Properties and Qualities

Drainage class: Very poorly drained

Permeability: Moderately slow to 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 Bullwinkle soils, which are on
the margins of bogs adjacent to mineral uplands and
are underlain by loamy glacial till at a depth of 16 to 51
inches

* The very poorly drained Seelyeville soils, which are in
sedge-covered bogs

* The very poorly drained Tawas soils, which are on the
margins of bogs adjacent to mineral uplands and are
underlain by sand at a depth of 16 to 51 inches

Similar soils:

¢ Soils that are underlain by coprogenous earth and
limnic material

» Soils that have a thin, fibric surface layer consisting of
sphagnum or hypnum moss

* Soils that formed in less decomposed organic material

Use and Management
Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow, and plant competition

e The principal tree species is black spruce.

* Northern whitecedar, tamarack, balsam fir, and black

ash are tree species of limited extent.

» Harvesting is limited to periods when the solil is

adequately frozen.

 Special harvesting equipment is needed because

ordinary crawler tractors or rubber-tired skidders

generally cannot be used on this soil.

¢ Equipment can be used during periods in winter when

access roads are frozen.

* Trees are shallow rooted because of the seasonal

high water table, and many trees may be blown down

during periods of high winds and excessive wetness.

¢ Plant competition from undesirable species may be

severe if the overstory is removed.

* The seedling mortality rate is high because of the

seasonal wetness.

Wildlife habitat

* The natural vegetation is diverse and provides food
and cover for many wildlife species.
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* Management for wildlife habitat should include forestry
practices.

Interpretive Groups

Land capability classification: V1w
Woodland ordination symbol: 2W

547—Deerwood muck

Composition

Deerwood soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting

Landform and position on the landform: Sedge-covered
bogs on till-floored glacial lake plains and outwash
plains

Slope range: 0 to 1 percent

Shape of areas: Irregular

Size of areas: 10 to 200 acres

Typical Profile

0 to 12 inches—black muck

12 to 16 inches—black fine sandy loam

16 to 60 inches—light brownish gray, mottled,
calcareous fine sand

Soil Properties and Qualities

Drainage class: Very poorly drained

Permeability: Moderately rapid in the upper part; rapid in
the lower part

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

Special characteristics: Ponding in the spring and after
heavy rains

Inclusions

Contrasting inclusions:

¢ The poorly drained Cormant soils, which are on
adjacent mineral uplands and do not have an organic
surface layer

* The very poorly drained Markey soils, which are in the
deeper bogs and have an organic layer that is thicker
than that of the Deerwood soil

* The very poorly drained Northwood soils, which are in
adjacent sedge-covered bogs and are underiain by
loamy glacial till at a depth of more than 30 inches
Similar soils:

» Soils having sandy material that is leached of free
carbonates

* Soils that have a thinner organic surface layer

* Soils that have a thicker loamy layer at the contact



66

between the organic material and the sand

Use and Management
Cropland

Major management factors: Wetness

* The major crops are forage plants and small grain.

* Wetness limits the choice of plants, the period of
grazing, and the productivity of deep-rooted crops.

* Installing surface drains helps to maintain the level of
the water table, minimizes ponding, and inhibits the
growth of the less desirable water-tolerant plants.

* Only hay and pasture plants that can tolerate periodic
inundation and seasonal wetness should be seeded.

Pasture

Major management factors: Wetness

* Deferring grazing during wet periods helps to maintain
the quality and quantity of forage plants.

* The level of fertility generally is high enough for the
sustained production of high-quality pasture.

Windbreaks

* Generally, this soil is not suitable for windbreaks
because wetness limits the planting, survival, or growth
of trees and shrubs. Onsite investigation is needed to
determine whether trees and shrubs should be planted.
* Trees and shrubs that can tolerate extreme wetness
should be selected for windbreaks and environmental
plantings. Because of the wetness, seedling mortality is
severe and spring planting may be delayed.

Wildlife habitat

* Many areas of this soil are suitable for the
establishment or restoration of wetlands.

¢ Establishing open water areas attracts waterfowl and
aquatic animals.

* Management for wildlife habitat should include
grassland management practices and wetland
restoration.

Interpretive Groups

Land capability classification: IVw, drained, and Viw,
undrained

Windbreak suitability group: 2(0), drained, and 10,
undrained

Woodland ordination symbol: Not assigned

549—Greenwood peat

Composition
Greenwood soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent
Setting

Landform and position on the landform: Forested bogs
on till-floored glacial lake plains

Soil Survey
Slope range: 0 to 1 percent
Shape of areas: Irregular
Size of areas: 20 to 200 acres
Typical Profile
0 to 4 inches—dark yellowish brown and dark brown

peat
4 to 63 inches—dark 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 or ponded

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

Inclusions

Contrasting inclusions:

* The very poorly drained Lobo soils, which are in small
raised bogs and have a layer of peat that is thicker than
that of the Greenwood soil

* The very poorly drained Rifle soils, which are less acid
than the Greenwood soil and do not have a fibric
surface layer; in adjacent sedge-covered bogs

» The very poorly drained Waskish soils, which are in
raised bogs and formed entirely in fibric peat

Similar soils:

* Soils that have layers of more highly decomposed
organic material

* Soils that are less acid

* Soils that formed entirely in more decomposed organic
material

Use and Management
Woodland

Major management factors: Equipment limitations,
extreme acidity, seedling mortality, windthrow, and
plant competition

» The principal tree species is black spruce.

¢ Tamarack is a tree species of limited extent.

* Harvesting is limited to periods when the soil is

adequately frozen.

» Special harvesting equipment is needed because

ordinary crawler tractors or rubber-tired skidders

generally cannot be used on this soil.

¢ Equipment can be used during periods in winter when

access roads are frozen.

* Trees are shallow rooted because of the seasonal

high water table, and many trees may be blown down

during periods of high winds and excessive wetness.

* Plant competition from undesirable species may be

severe if the overstory is removed.

* The seedling mortality rate is high because of
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seasonal wetness and the extreme acidity of the
soil.

Wildlife habitat

* Many areas of this soil are suitable for the
establishment or restoration of wetlands.

¢ Establishing open water areas attracts waterfowl and
aquatic animals.

» The natural vegetation is diverse and provides food,
cover, and nesting habitat for many wetland wildlife
species.

» Management for wildlife habitat should include forestry
practices.

Interpretive Groups

Land capability classification: Vllw
Woodland ordination symbol: 4W

560—Greenwood-Lobo complex

Composition

Greenwood soil and similar soils: 45 to 60 percent
Lobo soil and similar soils: 30 to 45 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform and position on the landform: Greenwood—
forested and sedge-covered bogs; Lobo—raised
forested bogs on till-floored glacial lake plains

Shape of areas: Irregular

Size of areas: 50 to 500 acres

Slope range: 0 to 1 percent

Typical Profile
Greenwood

0 to 8 inches—dark brown peat
8 to 60 inches—dark brown mucky peat

Lobo

0 to 37 inches—light yellowish brown peat
37 to 84 inches—dark reddish brown mucky peat

Soil Properties and Qualities

Drainage class: Very pootly drained

Permeability: Greenwood—moderate or moderately
rapid; Lobo—rapid in the upper part, moderate or
moderately rapid in the lower part

Available water capacity: Very high

Organic matter content: Very high

Surface runoff: Greenwood—very slow or ponded;
Lobo—slow

Seasonal high water table: Greenwood—at the surface
to 1 foot below the surface; Lobo—at the surface to
2 feet below the surface
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Inclusions
Contrasting inclusions:
* The very poorly drained Rifle soils, which are less acid
than the Greenwood and Lobo soils and do not have a
fibric surface layer; in adjacent sedge-covered bogs
* The very poorly drained Waskish soils, which are on
the more elevated parts of the raised bogs and formed
entirely in fibric organic material
Similar soils:
* Soils that have layers of more highly decomposed
organic material
* Soils that are less acid

Use and Management
Woodland

Major management factors: Equipment limitations,
extreme acidity, seedling mortality, windthrow, and
plant competition

» The principal tree species is black spruce.

* Tamarack is a tree species of limited extent.

» Harvesting is limited to periods when the soils are

adequately frozen.

» Special harvesting equipment is needed because

ordinary crawler tractors or rubber-tired skidders

generally cannot be used on these soils.

* Equipment can be used during periods in winter when

access roads are frozen.

* Trees are shallow rooted because of the seasonal

high water table, and many trees may be blown down

during periods of high winds and excessive wetness.

* Plant competition from undesirable species may be

severe if the overstory is removed.

* The seedling mortality rate is high because of

seasonal wetness and the extreme acidity of the soils.

Wildlife habitat

* Many areas of these soils are suitable for the
establishment or restoration of wetlands.

* Establishing open water areas attracts waterfowl and
aquatic animals.

* The natural vegetation is diverse and provides food,
cover, and nesting habitat for many wetland wildlife
species.

* Management for wildlife habitat should include forestry
practices.

Interpretive Groups

Land capability classification: Vllw
Woodland ordination symbol: Greenwood—4W; Lobo—
2w

561—Bullwinkle muck

Composition
Bullwinkle soil and similar soils: 88 to 98 percent
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Contrasting inclusions: 2 to 12 percent

Setting

Landform and position on the landform: Forested bogs
on till-floored glacial lake plains and till plains

Slope range: 0 to 1 percent

Shape of areas: Irregular

Size of areas: 50 to 3,000 acres

Typical Profile

0 to 17 inches—black muck

17 to 31 inches—very dark brown and dark reddish
brown muck

31 to 41 inches—black and very dark brown muck

41 to 45 inches—black loam

45 to 60 inches—olive gray, mottled, calcareous loam

Soil Properties and Qualities

Drainage class: Very poorly drained

Permeability: Moderately rapid in the upper part;
moderate or moderately slow in the lower part

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 in
sedge-covered bogs

* The very poorly drained Tawas soils, which are in
adjacent bogs and are underlain by sand

* The very poorly drained Lupton soils, which are in the
deeper forested bogs

Similar soils:

* Soils that have a sandy or gravelly layer at the contact
of the organic material and the mineral material

* Soils that formed in less decomposed organic material
* Soils that have fewer woody fragments

* Soils that have a thin, fibric surface layer consisting of
sphagnum or hypnum moss

* Soils that are underlain by coprogenous earth and
limnic material

Use and Management
Woodland

Major management factors: Equipment limitations,
seedling mortality, windthrow, and plant competition

* The principal tree species is black spruce.

* Northern whitecedar, tamarack, and baisam fir are

tree species of limited extent.

* Harvesting is limited to periods when the soil is

adequately frozen.

Soil Survey

* Special harvesting equipment is needed because
ordinary crawler tractors or rubber-tired skidders
generally cannot be used on this soil.

* Equipment can be used during periods in winter when
access roads are frozen. ‘

* Trees are shallow rooted because of the seasonal
high water table, and many trees may be blown down
during periods of high winds and excessive wetness.
* Plant competition from undesirable species may be
severe if the overstory is removed.

* The seedling mortality rate is high because of
seasonal wetness.

Wildlife habitat

* The natural vegetation is diverse and provides food
and cover for many wildlife species.

* Management for wildlife habitat should include forestry
practices.

Interpretive Groups

Land capability classification: Vlw
Woodland ordination symbol: 3W

563—Northwood muck

Composition

Northwood soil and similar soils: 88 to 98 percent
Contrasting inclusions: 2 to 12 percent

Setting

Landform and position on the landform: Sedge-covered
bogs on till-floored glacial lake plains

Slope range: 0 to 1 percent

Shape of areas: lrregular

Size of areas: 10 to 200 acres

Typical Profile

0 to 9 inches—black muck

9 to 14 inches—very dark gray fine sandy loam

14 to 18 inches—olive gray, mottled loamy fine sand

18 to 24 inches—grayish brown, mottled loamy fine
sand

24 to 60 inches—olive gray, mottled, calcareous loam

Soil Properties and Qualities

Drainage class: Very poorly drained

Permeability: Moderately rapid or rapid in the upper
part; moderate in the lower part

Available water capacity: High

Organic matter content: Very high

Surface runoff: Very slow or ponded
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