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How to Use This Soil Survey

General Soil Map (STATSGO)

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

To find information about your area of interest, locate that area on the map,
identify the name of the map unit in the area on the color-coded map
legend, and then refer to the description of the area.

T

MAP SHEET

Detailed Soil Maps

The detailed soil maps are found
in the packet accompanying the
book. These maps can be useful
in planning the use and
management of small areas.

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

Locate your area of interest on

OF INTEREST

the map sheet. Note the map unit
symbols that are in that area. Turn
to the Contents, which lists the
map units by symbol and name
and shows the page where each
map unit is described.

MAP SHEET

NOTE: Map unit symbols in a soil
survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

The Contents shows which table has data on a specific land use for each detailed soil map unit. Also see the

Contents for sections of this publication that may address your specific needs.

For additional information concerning the use of soil surveys refer to North Dakota State University Extension
Service Bulletin 60, “Soil Survey: The Foundation for Productive Natural Resource Management,” (Seelig, 1993)
and to the USDA-NRCS publication “From the Surface Down: An Introduction to Soil Surveys for Agronomic

Use,” (Broderson, 1991).



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 Station, 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 1991. Soil names and
descriptions were approved in 1991. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1987 to 1991. This survey was made
cooperatively by the Natural Resources Conservation Service, the North Dakota
Agricultural Experiment Station, North Dakota Cooperative Extension Service, and
North Dakota State Soil Conservation Committee. It is part of the technical assistance
furnished to the MciIntosh County Soil Conservation District. Financial assistance was
provided by the Mcintosh County Board of Commissioners.

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

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

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

Cover: Typical area of McIntosh County, North Dakota. This nearly level landscape of Regent
and Arnegard soils is used for cropland. The Regent soils are on rises and the Arnegard soils are
in swales.

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

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

This soil survey is designed for many different users. Farmers, ranchers, 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 STATSGO 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.

Thomas E. Jewett
State Conservationist
Natural Resources Conservation Service
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The soil properties and interpretations included in this survey were current as of 1991.
The most current information is available through the Natural Resources Conservation
Service Soil Data Mart Website at http://soildatamart.nrcs.usda.gov/ and/or the Natural
Resources Conservation Service Web Soil Survey at
http://websoilsurvey.nrcs.usda.gov/app.

Additional information is available from the Natural Resources Conservation
Service Field Office Technical Guide in Ashley, North Dakota, or online at
www.nrcs.usda.gov/technical/efotg. The data in the Field Office Technical Guide are
updated periodically.

Additional information about soils and about NRCS is available through the North
Dakota NRCS Web page at www.nd.nrcs.usda.gov.

For further information please contact:

USDA-Natural Resources Conservation Service
Ashley Field Office

118 E. Main, Box 389

Ashley, ND 58413-0389

Telephone: 701-288-3406

Fax: 701-288-3210
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General Nature of the Survey Area

McInTosH CounrTy is in the south-central part of
North Dakota (fig. 1). The county has a total area of
633,300 acres, or 990 square miles. It has 3,200 acres
of water in bodies of more than 40 acres in size. The
county seat is Ashley.

The first recorded settlements in the area were
established in the 1880s. Additional information
concerning the history and development of McIntosh
County and surrounding areas has been published by
the Logan County Centennial Committee (1989),
Napoleon Centennial Historical Committee (1984),
Farley (1941), and Sherman (1983).

The county lies mostly in the Central Dark Brown
Glaciated Plains (Major Land Resource Area 53B). A
small area in the northeastern corner of the county lies
in the Central Black Glaciated Plains (Major Land
Resource Area 55B) and the northwestern portion of
the county is in the Rolling Soft Shale Plain (Major
Land Resource Area 54). See the Index to Map Sheets
that precedes the maps to determine the extent of
each Major Land Resource Area. All of the county lies
in the Northern Great Plains Spring Wheat Region
(USDA-SCS, 1981). The county lies within the Central
Lowland and Great Plains Physiographic Regions
(Bluemle, 1991).

Figure 1. Location of McIntosh County in North Dakota.

Elevation in the county ranges from 1,900 feet in
the northeastern part to 2,250 feet in the southern
part of the county. Although the county is in the
Missouri River drainage basin, most of the drainage
is internal. Numerous lakes and prairie potholes
are present and most of them are intermittently wet
and dry. The South Branch Beaver Creek drains a
portion of the northwestern part of the county
(Klausing, 1981).
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Farming and ranching are the main economic
enterprises. The principal crops are spring wheat,
barley, oats, sunflower, and hay (Beard and Waldhous,
1998). The MclIntosh County Soil Conservation District
was organized in 1950.

The soils in the county are mostly very deep and
well suited to cropland, except the hilly to steep soils
which are best suited to rangeland or pastureland. The
soil parent material is mostly of glacial origin, with
significant glaciolacustrine, till, and glaciofluvial
deposits. Moderately deep and shallow soils developed
from residual bedrock occur along stream breaks in the
western portion of the county. Many of the soils are
susceptible to wind or water erosion. A significant
acreage of soils are wet and ponded and produce or
have produced habitat for wetland wildlife.

A general soil map of the county was published in
1968 (Patterson, et al. 1968). The present survey
provides additional information and larger scale maps
and shows the soils in more detail.

About 59 percent of the area is cropland, and 41
percent is rangeland, hayland, or other land (USDA-
SCS, 1992). Irrigation is limited to a small area
underlain by aquifers. Additional information related to
agriculture in Mclntosh County can be found in Census
of Agriculture (USDA-NASS, 1999). Additional
information concerning the ground water resources in
Mclintosh County has been compiled by Klausing
(1981).

Climate

The climate of McIntosh County is semiarid. The
area is usually quite warm in summer with frequent
spells of hot weather and occasional cool days. Itis
very cold in winter, when arctic air frequently surges
over the area. Most precipitation falls in late spring and
early summer.

Table 1, “Temperature and Precipitation,” gives data
on temperature and precipitation for the survey area as
recorded at Ashley, North Dakota, in the period 1948 to
1997. Table 2, “Freeze Dates in Spring and Fall,” shows
probable dates of the first freeze in fall and the last
freeze in spring. Table 3, “Growing Season,” provides
data on length of the growing season.

In January, the average temperature is 8 degrees F,
and the average daily minimum temperature is -2
degrees F. In July, the average temperature is 70
degrees F, and the average daily maximum
temperature is 83 degrees F.

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

The average annual total precipitation in the county
is about 18 inches. Of this, about 14 inches, or 80
percent, usually falls in April through September. The
growing season for commonly grown crops falls within
this period. Rainfall amounts occurring in 2 years out of
10 are also shown on Table 1. This information is useful
in designing a management system for wet and dry
years.

Average annual snowfall is 27 inches. The average
relative humidity at midafternoon in July is about 48
percent. The sun shines 76 percent of the possible
time in July and 46 percent of the time in November.
The sun shines an average of 62 percent of the
possible time annually. The prevailing wind is from the
west-northwest. The average annual windspeed is 11
miles per hour (Jensen, 1972).

How This Survey Was Made

This survey was made to provide information about
the soils and miscellaneous areas in the survey area.
The information includes a description of the soils and
miscellaneous areas and a discussion of the suitability,
limitations, and management of the soils and
miscellaneous areas for specified uses. Soil scientists
observed the steepness, length, and shape of the
slopes; the general pattern of drainage; the kinds of
crops and native plants; and the kinds of bedrock. They
dug many holes to study the soil profile, which is the
sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down to 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
biological activity.

Soils and miscellaneous areas in the survey area
are in an orderly pattern that is related to the geology,
landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is
associated with a particular kind or segment of the
landscape. By observing the soils and miscellaneous
areas in the survey area and relating their position to
specific segments of the landscape, soil scientists
develop a concept, or model, of how the soils were
formed. Thus, during mapping, this model enables soil
scientists to predict with a considerable degree of
accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.
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Individual soils on the landscape commonly merge
into one another as their characteristics gradually
change. To construct an accurate map, however, soll
scientists must determine boundaries between the
soils. They can observe only a limited number of soll
profiles. Nevertheless, these observations,
supplemented by an understanding of the soil-
vegetation-landscape relationships, are sufficient to
verify predictions of the kinds of soil in an area and to
determine the boundaries.

Soil scientists recorded characteristics of the soil
profiles they studied. They noted color, texture, size,
and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, soil reaction, and
other features that enable them to identify soils (fig. 2).
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 and to classify soils systematically. Soll
Taxonomy (Soil Survey Staff, 1975), the system of
taxonomic classification used in the United States, is
based mainly on the kind and character of soll
properties and the arrangement of horizons within the
profile. After soil scientists classified and hamed the
soils in the survey area, they compared individual soils
with similar soils in the same taxonomic class in other
areas so 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 are collected for laboratory
analyses and for engineering tests. Soil scientists
interpret data from these analyses and tests as well as
field-observed characteristics and soil properties to
determine expected behavior of soils under different
uses. Interpretations for the soils are field tested
through observation of the soils in different uses and
under different levels of management. Some
interpretations are modified to fit local conditions, and
some new interpretations may be developed to meet
local needs. Data are assembled from other sources,
such as research information, production records, and
field experience of specialists. For example, data on
crop yields under defined levels of management are
assembled from farm records and from field or plot
experiments on the same kinds of soil.

Predictions about soil behavior are based not only
on soil properties but also on such variables as 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
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Figure 2. Profile of Hamerly loam. The dark colored surface
layer is underlain by a light colored layer that has an
accumulation of lime.

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 predict 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.

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 a better knowledge of soils, modifications
in series concepts, or variations in the intensity of
mapping or in the extent of the soils in the survey
areas.
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Survey Procedures

The general procedures used to make this survey
are described in the National Soil Survey Handbook
(Soil Survey Staff, 1996b) and the Soil Survey Manual
(Soil Survey Staff, 1993. The Major Soils of North
Dakota (Omodt, et al., 1968), Soil Taxonomy (Soll
Survey Staff, 1975), and Land Resource Regions and
Major Land Resource Areas of the United States
(USDA-SCS, 1981), were among the references used.
The procedures used in determining the nature and
characteristics of the soils are described under the
heading “How This Survey Was Made.”

All soil mapping was done on field sheets developed
from high-altitude black and white aerial photographs
from the National High Altitude Photography (NHAP)
Program. The scale of the field sheets was 1:24,000 or
2.64 inches to the mile. Detail of these field sheets
was checked with older aerial photography, color
infrared photography, and in some instances,
topographic maps. The soil maps are published on full
guadrangle orthophotography.

Soil delineations were drawn on field sheets by
traversing the land on foot, by pickup with mounted
hydraulic soil probe, or by all-terrain vehicle. Traverses
were planned to cross all major landforms and were at
intervals close enough to locate contrasting soil areas
of about 3 to 5 acres. Soils were examined to a depth
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of 3 to 5 feet, depending on the kind of soil. Soil
properties, including color, texture, structure,
horizonation, and presence of salts and stones were
examined.

All map units were characterized for soil variability
by transecting representative areas. A transect is a
series of detailed soil examinations done in a map unit
delineation to determine the range of composition of
various kinds of soil and soil properties. One transect
was required for each 1,000 acres of the unit mapped.

Data collected from the transects were used to
determine map unit names and establish the range of
composition of soil in each map unit. A statistical
method explained by Brubaker and Hallmark (1991)
was used for the analyses. This method predicts, at a
90 percent confidence level, the average composition
in the county for each named map unit component and
similar soil will be between the range given in the map
unit description.

Each soil map unit was documented by at least one
pedon description for each soil series identified in its
name. Soil pedons were sampled for soil
characterization or engineering test data. The soil
analyses were made by the Natural Resources
Conservation Service’s Soil Survey Laboratory at
Lincoln, Nebraska and the North Dakota State
Department of Transportation’s Materials and Research
Laboratory.
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Table 1.-Temperature and Precipitation

(Recorded in the period 1948-97 at Ashley, North Dakota.)
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Temperature Precipitation
2 years in 10 2 yrs in 10
will have avg will have average
no. of number of
Month avg | avg |avg max min |growing| avg | less | more | days with
daily [daily temp. |temp. |degree than | than | 0.10 inch
max | min >than |<than |days* (in.)| (in.) |(in.) |or more
January 18.7 | -2.3 8.2 47 -32 0 0.40, 0.16| 0.62 1
February 25.2 4.0 [14.6 53 -29 2 0.37 0.14| 0.58 1
March 36.7 | 15.5 [26.1 67 -18 18 0.72( 0.24| 1.12 1
April 54.2 | 29.4 |41.8 85 6 154 1.44( 0.67| 2.22 3
May 67.7 | 41.6 |54.6 90 21 456 2.77| 1.52| 3.88 5
June 76.5| 51.7 [64.1 94 34 710 3.57| 2.06| 4.92 6
July 82.9| 56.3 |69.6 101 40 902 2.74| 1.47| 3.86 5
August 82.2 | 54.1 |68.2 101 33 866 2.21] 1.07| 3.19 4
September | 71.6 | 43.4 [57.5 95 22 512 1.49| 0.61| 2.23 3
October 59.2 | 32.2 |45.7 88 10 224 1.22| 0.32] 1.98 2
November 38.7| 17.3 [28.0 69 -11 22 0.49| 0.12| 0.79 1
December 24.8| 4.7 [14.8 52 -27 0 0.32| 0.11| 0.49 0
Yearly :
Average 53.2| 29.0 |41.1| — — — - - - -
Extreme 107 -40 | — 103 -34 — - - - -
Total - - - —_ —_ 3,866 17.74|13.76 |20.60 32

* A growing degree day is a unit of heat available for plant growth. It
can be calculated by adding the maximum and minimum daily temperatures,dividing
the sum by 2, and subtracting the temperature below which growth is minimal for
the principal crops in the area (Threshold: 40.0 deg. F)
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Table 2.—Freeze Dates in Spring and Fall

(Recorded in the period 1948-97 at Ashley, North Dakota.)

Probability

Temperature

24F or lower

28F or lower

32F or lower

Last freezing temperature

in spring :

1 year in 10 later than—

2 year in 10 later than—

5 year in 10 later than—

First freezing temperature

in fall :

1 yr in 10 earlier than—

2 yr in 10 earlier than—

5 yr in 10 earlier than—

May 12

May 7

April 28

September 20

September 26

October 6

May 25

May 20

May 9

September 13

September 18

September 28

June 2

May 28

May 17

September 4

September 9

September 17

Table 3.—Growing Season

(Recorded in the period 1948-97 at Ashley, North Dakota.)

Daily Minimum Temperature
Probability # days > 24F | # days > 28F | # days > 32F
9 years in 10 141 117 102
8 years in 10 147 125 109
5 years in 10 159 141 122
2 years in 10 171 156 135
1 year in 10 178 164 142
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General Soil Map Units (STATSGO)

The general soil map which precedes the detailed
soil maps was derived from STATSGO (State Soil
Geographic Data Base). STATSGO (USDA-NRCS,
1994) is a small scale digital general soil map of North
Dakota and an accompanying data base. It shows
broad areas that have a distinctive pattern of soils,
relief, and drainage. These similar areas are delineated
into general soil map units or soil associations. Each
soil association is a unique natural landscape.
Typically, they consist of one or more major soils or
components and some minor soils or components. The
soils making up an association can occur in another
association but in a different pattern. The STATSGO
map can be used to compare the suitability of large
areas for general land uses. Areas of soils suitable for
a practice or use can be identified on the map.
Likewise, areas that are not suitable can be identified.
Broad interpretive groups can be developed using
STATSGO data. STATSGO maps are designed to be
used primarily for multi-county and state resource
evaluation and planning. Interpretive tables and maps
can be prepared for North Dakota, or for smaller areas
within the state. STATSGO maps can be used as part
of a geographic information system (GIS).

The STATSGO map was compiled by generalizing
more detailed soil survey maps. Information on the
geology, topography, vegetation, and climate was also

considered in the development of this map. The data
base contains information on each association's
acreage and composition. It also contains soil
properties and interpretive data.

Maps were compiled at a scale of 1:250,000
(1 inch =4 miles). The smallest delineations are about
1,500 acres in size. STATSGO maps are prepared
nationwide at the same scale and join across county
and state boundaries. The maps meet national
standards for mapping conventions and scale.
Because of its small scale, the map is not suitable for
planning the management of a farm or field or for
selecting a site for a road or building. The soils in any
one association differ from place to place in slope,
depth, drainage, and other characteristics that affect
management.

Descriptions for STATSGO associations in McIntosh
County begin on page 18. The composition of the
named components in the association description
includes soils that are similar in properties and
behavioral patterns. Not all minor components are
listed.

The North Dakota STATSGO map and data base are
maintained by the USDA-NRCS Soils Section in
Bismarck, North Dakota. For more information on the
use of STATSGO, or on the availability of interpretive
tables and maps, contact the state NRCS office.
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Soil Survey

42—Barnes-Buse-Southam Association, level to rolling

SURFACE
TEXTURE*
MAJOR COMPONENTS
Barnes L
Buse L
Southam SICL
MINOR COMPONENTS
Parnell SICL
Svea L
Vallers L
Nutley SIC

* L,loam; SICL,silty clay loam;SIC,silty clay
* VP,very poor; P,poor; W,well

SLOPE PERCENT
PERCENT DRAINAGE** COMPOSITION
3-15 W 35-40

3-15 W 35-40

0-1 VP 10-15

0-1 VP 5-10

3-6 W 0-5

0-3 P 0-5

0-6 W 0-5

Description

These soil areas consist of level to rolling
topography with knolls, ridges, and numerous
depressions containing very poorly drained soils.

The dominant soils are formed in medium to
moderately-fine textured glacial till and local
alluvium. Most areas of this association are used
for rangeland or hayland with some undulating
areas between depressions used for cultivated
crops.

Barnes soils occur on broad convex ridges and
plane side slopes. Buse soils occupy convex slopes
on knolls and ridges. Southam and Parnell soils occur
in depressions and potholes. Svea soils occupy lower
side slopes and swales. Vallers soils occur on the edge
of depressions. Nutley soils occupy broad flats high on
the landscape. Buse and Vallers soils have a prominent

"high lime" layer which occurs within plow depth.
This light-colored, limy material often is exposed and
mixed with dark surface soil by cultivation.

Major Limitations for Agricultural Use

Water erosion is a concern on steep areas of this
association. Wind erosion is a concern on the soils
with a high lime layer. The very poorly drained soils
are generally wet or ponded throughout the growing
season. Agricultural production can be difficult
because of the high density of depressions and
steep slopes adjacent to potholes. For additional
information concerning these soils see "Detailed
Map Unit Descriptions" and "Series Descriptions."
For information concerning the limitations and hazards
for agriculture see Table 6.
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47—Barnes-Buse-Svea Association, level to hilly

SURFACE
TEXTURE*
MAJOR COMPONENTS
Barnes L
Buse L
Svea L
MINOR COMPONENTS
Southam SICL
Hamerly L
Sioux L

* L,loam; SICL,silty clay loam

~ VP,very poor; SP,somewhat poor; W,well;E,excessive

SLOPE PERCENT
PERCENT DRAINAGE** COMPOSITION
0-15 W 40-45

3-25 W 25-30

0-6 W 10-15

0-1 VP 5-10

0-1 SP 1-5

6-15 E 1-5

Description

These soil areas consist of level to hilly topography
with knolls, ridges, concave swales, and some
depressions containing very poorly drained soils. The
dominant soils formed in medium to moderately-fine
textured glacial till. Most areas of this association are
used for cultivated crops with steeper areas used for
rangeland.

Barnes soils occur on convex and plane side slopes
and broad, convex flats. Buse soils occur on convex
slopes on knolls and ridges. Svea soils occupy the
lower side slopes, swales, and flats. Southam soils
occur in depressions and potholes. Hamerly soils occur
on flats and gentle rises near depressions. Sioux soils
occur on knolls and some ridges. They have a gravelly

substratum that restricts root growth. Buse and
Hamerly soils have a prominent "high lime" layer which
occurs within plow depth. This light-colored, limy
material often is exposed and mixed with dark surface
soil by cultivation.

Major Limitations for Agricultural Use

Wind and water erosion are concerns on some soils.
The somewhat poorly to very poorly drained soils
generally have periods of wetness and ponding in the
spring and after heavy rains. Soils with gravelly
substratums are droughty. For additional information
concerning these soils see "Detailed Map Unit
Descriptions" and "Series Descriptions." For
information concerning the limitations for agriculture
see Table 6.
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75—Williams-Zahl-Bowbells Association, level to gently rolling
SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION

MAJOR COMPONENTS

Williams L 0-9 w 55-60

Zahl L 39 W 15-20

Bowbells L 0-6 w 10-15

MINOR COMPONENTS

Bowdle L 0-6 w 15

Parnell SICL 0-1 VP 15

Tonka SIL 0-1 P 15

Noonan L 0-6 W 1-5

* L,loam; SIL,silt loam;SICL,silty clay loam
* VP,very poor; P,poor; W,well

Description

These soil areas consist of level to gently rolling
topography with irregularly-shaped knolls separated by
concave swales, drainageways, and broad flats. The
dominant soils formed in medium to moderately-fine
textured glacial till. Most areas of this association are
used for cultivated crops.

Williams soils occur on gentle, convex side slopes
and broad, convex crests of knolls and ridges. Zahl
soils occur on steeper, prominent knolls and ridges.
Bowbells soils occur on concave side slopes,
footslopes, and flats. Bowdle soils occur on flats and
have a gravelly substratum that restricts root growth.
Parnell and Tonka soils occur in depressions and
potholes. Noonan soils occur on concave side slopes

and have a sodic subsoil that restricts root growth.
Zahl soils have a prominent "high lime" layer which
occurs within plow depth. This light-colored, limy
material often is exposed and mixed with dark surface
soil by cultivation.

Major Limitations for Agricultural Use

Wind and water erosion are concerns on some of
the steeper areas. The poorly and very poorly drained
soils generally have periods of wetness and ponding in
the spring and after heavy rains. For additional
information concerning these soils see "Detailed Map
Unit Descriptions" and "Series Descriptions." For
information concerning the limitations for agriculture
see Table 6.
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76—Williams-Zahl Association, undulating to rolling

SURFACE
TEXTURE*

MAJOR COMPONENTS

Williams L

Zahl L

MINOR COMPONENTS

Bowbells L

Parnell SIL

Wabek L

* L,loam; SIL,silt loam
* VP,very poor; W,well;E,excessive

SLOPE PERCENT
PERCENT DRAINAGE** COMPOSITION
3-15 W 50-55

3-15 W 30-35

0-6 W 5-10

0-1 VP 5-10

6-30 E 1-5

Description

These soil areas consist of nearly level to rolling
topography with knolls, ridges, an occasional
drainageway, and some depressions containing very
poorly drained soils. The dominant soils formed in
medium to moderately-fine textured glacial till (fig. 3).
Most areas of this association are used for cultivated
crops with steeper areas used for rangeland.

Williams soils occur on convex and plane side

slopes and broad, convex crests of knolls and ridges.

Zahl soils occur on convex slopes and knolls and
ridges. Bowbells soils occupy the swales and
footslopes. Parnell soils occur in depressions and

potholes. Wabek soils occur on knolls and some ridges.

They have a gravelly substratum that restricts root

growth. Zahl soils have a prominent "high lime" layer
which occurs within plow depth. This light-colored,
limy material often is exposed and mixed with dark
colored surface soil by cultivation.

Major Limitations for Agricultural Use

Wind and water erosion are concerns on some
soils. The very poorly drained soils generally have
periods of wetness and ponding in the spring and
after heavy rains. Soils with a gravelly substratum
are droughty. For additional information concerning
these soils see "Detailed Map Unit Descriptions" and
"Series Descriptions." For information concerning the
limitations for agriculture see Table 6.
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Figure 3. Typical pattern of soils and underlying material in the Williams-Zahl association.
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78—Williams-Arnegard-Amor Association, level to rolling
SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE*™* COMPOSITION
MAJOR COMPONENTS
Williams L 0-9 W 40-45
Arnegard L 0-6 W 15-20
Amor L 3-15 W 10-15
MINOR COMPONENTS
Grail SICL 1-6 W 5-10
Cabba L 9-45 w 5-10
Daglum SIL 09 W 5-10
Lehr L 0-6 W 1-5

* L,loam;SIL,silt loam;SICL,silty clay loam
= \W,well

Description

These soil areas consist of level to rolling

topography with flats, knolls, ridges, and drainageways.

The dominant soils formed in medium to moderately-
fine textured glacial till, alluvium, and loamstone
residuum (fig.4) Most areas of this association are
used for cultivated crops.

Williams soils occur on convex and plane side
slopes and broad, convex crests of knolls and ridges.
Arnegard and Grail soils occupy swales and
footslopes. Amor soils occur on convex side slopes.
Cabba soils occur on shoulder slopes of knolls and

some ridges. Daglum soils occupy swales on flats and
lower side slopes. They have a dense sodic subsoil
that restricts root growth. Lehr soils occupy flats and
have a gravelly substratum that restricts root growth.

Major Limitations for Agricultural Use

Water erosion is a concern on steeper areas. For
additional information concerning these soils see
“Detailed Map Unit Descriptions” and “Series
Descriptions”. For information concerning the
limitations for agriculture see Table 6.
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Figure 4. Typical pattern of soils and underlying material in the Williams-Arnegard-Amor association.
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83—Bearpaw-Williams-Noonan Association, level to gently rolling
SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE*™* COMPOSITION

MAJOR COMPONENTS

Bearpaw SIL 0-9 W 45-50

Williams L 1-6 W 15-20

Noonan L 1-6 W 10-15

MINOR COMPONENTS

Parnell SIL 0-1 VP 5-10

Zeeland L 0-6 W 5-10

Lehr L 0-6 W 1-5

Makoti L 0-6 W 1-5

* L,loam; SIL,silt loam
~ W,well;VP,very poor

Description

These soil areas consist of level to gently rolling
topography. The dominant soils formed in medium
to fine textured glacial till. Most areas of this
association are used for cultivated crops.

Bearpaw and Williams soils occur on gentle, convex
ridges and hills. Noonan soils occupy swales on flats
and side slopes. They have a dense, sodic subsoil that
restricts root growth. Parnell soils occupy depressions
and potholes. Zeeland soils occur on footslopes. Lehr
soils occur on broad flats adjacent to small streams
and have a gravelly subsoil that restricts root growth.
Makaoti soils occur on flats.

Major Limitations for Agricultural Use

Water erosion is a concern on steeper areas.
Droughtiness, due to restricted root growth, is
a concern on sodium-affected soils and soils with
a gravelly substratum. The very poorly drained
soils generally have wetness and ponding in the
spring and after heavy rains. For additional
information concerning these soils see "Detailed
Map Unit Descriptions" and "Series Descriptions."
For information concerning the limitations for
agriculture see Table 6.
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87— Zahl-Williams-Parnell Association, level to steep

SURFACE
TEXTURE*
MAJOR COMPONENTS
Zahl L
Williams L
Parnell SICL
MINOR COMPONENTS
Southam SICL
Wabek L

* L,loam; SICL,silty clay loam
* VP,very poor;W,well;E,excessive

SLOPE PERCENT
PERCENT DRAINAGE** COMPOSITION
6-35 W 40-45

3-25 W 35-40

0-1 VP 15-20

0-1 VP 5-10

6-25 E 15

Description

These soil areas consist of level to steep
topography with knolls, ridges, and very poorly drained
soils in depressions and potholes. The dominant soils
formed in medium to fine textured glacial till and local
alluvium. Most areas of this association are used for
rangeland or hayland with some undulating areas
between depressions used for cropland.

Zahl soils occur on steep, convex slopes on knolls
and ridges. Williams soils occur on convex and plane
side slopes and broad, convex crests of knolls and
ridges. Parnell and Southam soils occur in depressions
and potholes. Wabek soils occur on knolls and some

ridges. They have a gravelly substratum that restricts
root growth.

Major Limitations for Agricultural Use

Water erosion is a concern on steep areas.
Agricultural production can be difficult because of the
high density of depressions and steep slopes adjacent
to potholes. The very poorly drained soils generally
have wetness and ponding in the spring and after
heavy rains. For additional information concerning
these soils see "Detailed Map Unit Descriptions" and
"Series Descriptions." For information concerning the
limitations for agriculture see Table 6.
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88—Overly-Nutley-Rusklyn Association, level to gently rolling

SURFACE
TEXTURE*
MAJOR COMPONENTS
Overly SIC
Nutley SICL
Rusklyn SICL
MINOR COMPONENTS
Barnes L
Southam SICL
Parnell SICL
Vallers, saline L

* L,loam; SICL,silty clay loam;SIC,silty clay
* VP,very poor;P,poor;W,well

SLOPE PERCENT
PERCENT DRAINAGE** COMPOSITION
0-6 W 25-30

0-3 W 25-30

39 W 20-25

1-6 W 5-10

0-1 VP 5-10

0-1 VP 1-5

0-3 P 1-5

Description

These soil areas consist of level to gently rolling
topography. The dominant soils formed in medium and
fine textured lacustrine material (fig. 5). Most areas of
this association are used for cultivated crops.

Overly soils occur on side slopes and flats. Nutley
soils occur on flats. Rusklyn soils occur on convex
ridges, often at the edge of flats. Barnes soils occur on
side slopes. Southam and Parnell soils occur in
depressions and potholes. Vallers, saline, soils occur
on gentle rises adjacent to depressions. Rusklyn and
Vallers soils have a prominent "high lime" layer which

occurs within plow depth. This light-colored, limy
material often is exposed and mixed with dark surface
soil by cultivation.

Major Limitations for Agricultural Use

Wind erosion is a concern on some soils. The
poorly and very poorly drained soils generally are
wet and ponded in the spring and after heavy rains.
For additional information concerning these soils see
"Detailed Map Unit Descriptions" and "Series
Descriptions." For information concerning the
limitations for agriculture see Table 6.
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Figure 5. Typical pattern of soils and underlying material in the Overly-Nutley-Rusklyn association.



Mclintosh County, North Dakota

29

89—Makoti-Williams-Rusklyn Association, level to gently rolling

SURFACE
TEXTURE*
MAJOR COMPONENTS
Makoti SICL
Williams L
Rusklyn SICL
MINOR COMPONENTS
Heil SIL
Lehr L
Telfer LFS
Sen SIL

SLOPE PERCENT
PERCENT DRAINAGE** COMPOSITION
0-6 W 30-35

1-6 W 20-25

3-9 W 10-15

0-1 P 5-10

0-6 W 5-10

0-6 W 5-10

3-6 W 1-5

* LFS,loamy fine sand;L,loam; SIL,silt loam;SICL,silty clay loam

* P,poor;W,well

Description

These soil areas consist of level to gently rolling
topography. The dominant soils formed in medium and
moderately-fine textured lacustrine material and glacial
till. Most areas of this association are used for
cultivated crops.

Makaoti soils occur on flats. Williams soils occur on
side slopes. Rusklyn, Lehr, and Telfer soils occur on
convex ridges, often at the edge of flats. Heil soils

occur in depressions. Sen soils occur on gentle rises
and are underlain by bedrock.

Major Limitations for Agricultural Use

Wind erosion is a concern on some of the soils.
For additional information concerning these soils
see "Detailed Map Unit Descriptions” and "Series
Descriptions." For information concerning the
limitations for agriculture see Table 6.
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112 —Wabek-Appam-Lehr Association, level to hilly
SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE*™* COMPOSITION

MAJOR COMPONENTS

Wabek SL 3-25 W 50-55

Appam SL 0-15 W 30-35

Lehr L 1-6 W 15-20

MINOR COMPONENTS

Williams L 3-25 W 1-5

Parnell SIL 0-1 VP 15

Marysland SIL 0-1 P 1-5

Zahl L 3-25 W 15

* SL,sandy loam;L,loam; SIL,silt loam
- V/P,very poor;P,poor;W,well

Description

These soil areas consist of level to hilly topography
with plains, hills, and ridges. Poorly and very poorly
drained soils occupy depressions and drainageways.
The dominant soils formed in glaciofluvial deposits and
have sandy or gravelly substratums (fig. 6). Most level
to gently rolling areas of this association are used for
cultivated crops with steeper areas used for rangeland.

Wabek and Zahl soils occur on convex knolls and
ridges. Appam and Lehr soils occur on side slopes and
flats. Williams soils occur on plane side slopes. Parnell
soils are very poorly drained and occupy depressions

and potholes. The poorly drained Marysland soils occur
in drainageways and on flats.

Major Limitations for Agricultural Use

Wind erosion and droughtiness, due to limited water
holding capacity, are concerns on the dominant soils.
The poorly and very poorly drained soils are generally
wet or ponded in the spring and after heavy rains. For
additional information concerning these soils see
"Detailed Map Unit Descriptions" and "Series
Descriptions." For information concerning the

limitations for agriculture see Table 6.
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Figure 6. Typical pattern of soils and underlying material in the Wabek-Appam-Lehr association.
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116—Stady-Lehr-Arnegard Association, level to gently rolling
SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION
MAJOR COMPONENTS
Stady L 0-9 w 30-35
Lehr L 0-9 W 25-30
Arnegard L 0-6 w 15-20
MINOR COMPONENTS
Belfield L 0-3 W 10-15
Reeder L 19 W 5-10
Hamerly L 0-3 SP 5-10
* L,loam

- \W,well;SP,somewhat poor

Description

These soil areas consist of level to gently rolling
topography on stream terraces. The dominant soils
formed in coarse to moderately-fine textured alluvium
and glaciofluvial deposits. Most areas of this
association are used for cultivated crops.

Stady soils occur on broad flats. Lehr soils occur on
gentle rises on flats. The Stady and Lehr soils have a
gravelly substratum. Arnegard soils occupy swales on
flats and in drainageways. Belfield soils occupy

swales on flats and lower side slopes. Reeder soils
occur on convex side slopes and broad ridges.

Hamerly soils occur in drainageways.

Major Limitations for Agricultural Use

Droughtiness, due to low water holding capacity, is a
concern on some dominant soils. For additional
information concerning these soils see "Detailed Map
Unit Descriptions" and "Series Descriptions." For
information concerning the limitations for agriculture

see Table 6.
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123—Vebar-Amor-Cohagen Association, nearly level to very steep
SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION
MAJOR COMPONENTS
Vebar FSL 3-15 W 40-45
Amor L 3-15 W 20-25
Cohagen FSL 6-50 W 15-20
MINOR COMPONENTS
Werner L 3-50 W 10-15
Arnegard L 0-6 W 5-10
Daglum SIL 0-3 W 15

* FSL,fine sandy loam;L,loam;SIL,silt loam
~ W,well

Description

These soil areas consist of nearly level to very
steep topography with flats, knolls, and ridges

dissected by drainageways. The dominant soils formed

in moderately-coarse to medium textured mudstone
and sandstone residuum. Most areas of this
association are used for rangeland. Lesser sloping
areas are used for cultivated crops.

Vebar and Amor soils occur on convex and plane
side slopes and broad, convex crests of knolls and
ridges. Cohagen and Werner soils occur on shoulder
slopes of knolls and ridges. Arnegard soils occupy

footslopes, swales, and flats. Daglum soils occupy
concave swales on flats, footslopes, and
drainageways. They have a dense, sodic subsoil that
restricts root growth.

Major Limitations for Agricultural Use

Water erosion is a concern on steep areas. Wind
erosion is a concern on moderately coarse soils. For
additional information concerning these soils see
"Detailed Map Unit Descriptions" and "Series
Descriptions." For information concerning the

limitations for agriculture see Table 6.
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152—L ehr-Bowdle-Wabek Association, level to rolling

SURFACE
TEXTURE*
MAJOR COMPONENTS
Lehr L
Bowvdle L
Wabek GR-L
MINOR COMPONENTS
Parnell SICL
Divide L
Williams L
Harriet L

* GR-L,gravelly loam;L,loam;SICL,silty clay loam

SLOPE PERCENT
PERCENT DRAINAGE** COMPOSITION
6-15 w 40-45

0-6 w 20-25

6-15 E 10-15

0-1 VP 05

0-3 S 05

1-15 w 5-10

0-2 P 05

- V/P,very poor;P,poor;SP,somewhat poor;W,well;E,excessive

Description

These soil areas consist of level to rolling stream
terraces, flood plains, and escarpments. The dominant
soils are formed in medium to coarse textured
glaciofluvial deposits and have sandy or gravelly
substratums. Most areas of this association are used
for cultivated crops.

Lehr soils occupy convex slopes on broad ridges.
Bowdle soils occur on footslopes and in swales. Wabek
soils occur on stream and terrace escarpments. The
soils have a gravelly substratum that restricts root
growth. The very poorly drained Parnell soils occur in
depressions and potholes. Divide soils occur on low-

lying flats and have a gravelly substratum. Williams
soils occupy side slopes and ridges and formed in
glacial till. Harriet soils occur on low-lying flats and
have a sodic subsoil.

Major Limitations for Agricultural Use

Droughtiness, due to low water holding capacity, is
a concern on the dominant soils. The poorly and very
poorly drained soils are generally wet or ponded in the
spring and after heavy rains. For additional information
concerning these soils see "Detailed Map Unit
Descriptions" and "Series Descriptions." For
information concerning the limitations for agriculture
see Table 6.
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169—Zahl-Williams Association, undulating to very steep
SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION
MAJOR COMPONENTS
Zahl L 3-45 w 50-55
Williams L 3-15 W 35-40
MINOR COMPONENTS
Parnell SICL 0-1 VP 5-10
Niobell L 0-6 wW 1-5
Wabek L 6-25 E 15

* L,loam;SICL,silty clay loam
- VP,very poor;W,well;E,excessive

Description

These soil areas consist of undulating to very
steep topography with knolls, ridges, an occasional
drainageway, and some very poorly drained soils in
depressions and potholes. The dominant soils formed
in medium to moderately-fine textured glacial till
(fig. 7). Most areas of this association are used for
rangeland. Lower sloping areas are used for cultivated
crops.

Zahl soils occur on convex slopes of knolls and
ridges. Williams soils occur on side slopes and
summits. The very poorly drained Parnell soils occupy

depressions and potholes. Niobell soils occur on
concave side slopes and have a sodic subsoil.
Wabek soils occur on knolls and some ridges. They
have a gravelly substratum that restricts root growth.

Major Limitations for Agricultural Use

Water erosion is a concern on the dominant
soils. Steep slopes and potholes limit use for
cultivated crops in some areas. For additional
information concerning these soils see "Detailed
Map Unit Descriptions" and "Series Descriptions."
For information concerning the limitations for
agriculture see Table 6.
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Figure 7. Typical pattern of soils and underlying materials in the Zahl-Williams association.
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191—Southam-Harriet-Marysland Association, level
SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION
MAJOR COMPONENTS
Southam SICL 01 VP 30-35
Harriet L 0-1 P 20-25
Marysland L 0-1 P 10-15
MINOR COMPONENTS
Karlsruhe COsL 0-1 SP 5-10
Colvin SIL 0-1 P 5-10
Divide L 0-3 SP 15
Wabek SL 0-25 E 1-5

* COSL,coarse sandy loam;SL,sandy loam;L,loam;SIL,silt loam;SICL,silty clay loam

- \/P,very poor;P,poor;SP,somewhat poor;E,excessive

Description

These soil areas consist of level, low-lying flats and
valleys. The dominant soils formed in medium and fine
textured alluvium and glaciofluvial deposits. Most
areas of this association are used for rangeland or
hayland.

Southam soils occupy depressions and potholes.
The Harriet, Marysland, and Colvin soils occur in
drainageways and on broad flats. Karlsruhe and Divide

soils are on gentle rises. Wabek soils occur on knolls

and ridges.

Major Limitations for Agricultural Use

Wind erosion, salinity, and wetness are concerns on
the dominant soils. For additional information
concerning these soils see "Detailed Map Unit
Descriptions" and "Series Descriptions." For
information concerning the limitations for agriculture

see Table 6.
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192 —Amor-Arnegard-Werner Association, level to rolling
SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE*™* COMPOSITION
MAJOR COMPONENTS
Amor L 1-15 W 40-45
Arnegard L 0-6 W 15-20
Werner L 3-15 W 10-15
MINOR COMPONENTS
Wabek SL 0-25 E 5-10
Regent SICL 1-6 W 5-10
Daglum L 0-3 W 5-10
Bowdle L 0-3 w 15

* SL,sandy loam;L,loam;SICL,silty clay loam
~ W, well;E,excessive

Description

These soil areas consist of level to rolling uplands
with flats, knolls, and ridges. The dominant soils
formed in medium textured residuum and alluvium
(fig. 8). Most areas of this association are used for
cultivated crops or hayland.

Amor and Regent soils occur on gentle convex
rises and side slopes. Arnegard soils occur on lower
side slopes and in swales. Werner and Wabek soils
occur on convex crests of knolls and ridges. Daglum
soils occupy drainageways. They have a dense sodic
subsoil. Bowdle soils occur on flats and have gravel

and sand in the substratum. The sodic subsoil in the
Daglum soils and sand and gravel in the substratum
of the Bowdle soils are restrictive to root growth.

Major Limitations for Agricultural Use

Water erosion on steeper slopes and droughtiness,
due to low available water holding capacity, are
concerns on some soils. For additional information
concerning these soils see "Detailed Map Unit
Descriptions" and "Series Descriptions." For
information concerning the limitations for agriculture
see Table 6.
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Figure 8. Typical pattern of soils and underlying materials in the Amor-Arnegard-Werner association.
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Detailed Soil Map Units

Map units on the detailed soil maps represent soils
or miscellaneous areas in the survey area. The map
unit descriptions in this section, along with the soll
maps and interpretive tables, 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.

A map unit delineation on the detailed soil maps
represents an area on the landscape and consists of
one or more soils or miscellaneous areas. The soils or
miscellaneous areas are called map unit components.
The map unit descriptions in this section describe the
setting of the map unit or where on the landscape
named map unit components can be found. The
composition, or the proportion, of various soils or
miscellaneous areas of a map unit determine how a
map unit is named.

A map unit is identified according to the taxonomic
classification of the dominant soils or miscellaneous
areas. Within a taxonomic class there are precisely
defined limits for the properties of the soils. On the
landscape, however, soils and miscellaneous areas
are natural phenomena, and they have the
characteristic variability of all natural phenomena.
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 other
taxonomic classes. Consequently, every map unit is
made up of the soils or miscellaneous areas for which
itis named and some included areas that belong to
other taxonomic classes.

Most included soils have properties 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 soils. They may or may not be mentioned
in the map unit description. Other included soils and
miscellaneous areas, however, have properties and
behavioral characteristics divergent enough to affect
use or to require different management. These are
called contrasting or dissimilar soils. They generally are
in small areas and could not be mapped separately
because of the scale used. Some small areas of
strongly contrasting soils or miscellaneous areas are
identified by a special symbol on the maps. Included

soils or miscellaneous areas are mentioned in the map
unit descriptions. Soil interpretations in this manuscript
are for named map unit components only.

A few included areas may not have been observed,
and consequently they are not mentioned in the
descriptions, especially where the pattern was so
complex that it was impractical to make enough
observations to identify all the soils and miscellaneous
areas on the landscape.

The presence of included areas in a map unitin no
way diminishes the usefulness or accuracy of the
data. The objective of mapping is not to delineate pure
taxonomic classes 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
if intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils
and miscellaneous areas.

The map unit descriptions on the following pages
give a range in composition for the named map unit
components and similar soils. They also give the
average component composition of named, similar,
and dissimilar soils.

Soils that have profiles that are almost alike make
up a soil series. Except for minor differences in texture
of the surface layer or underlying layers, 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 underlying layers. 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,
Williams loam, 6 to 9 percent slopes, is one of the
phases of the Williams series.

A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in
such small areas that they cannot be shown
separately on the maps. The pattern and proportion of
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the soils or miscellaneous areas are somewhat similar
in all areas. Wabek-Lehr complex, 1 to 6 percent
slopes, is an example.

An undifferentiated group is made up of two or
more soils that could be mapped individually but are
mapped as one unit because 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. Hamerly and Vallers loams, saline, O to 3 percent
slopes, is an undifferentiated group in this survey area.

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

The map unit descriptions on the following pages
give information on each named component.
Information such as surface layer texture, depth
class, and drainage class are included. There is also
information concerning the management of the map
unit.

An identifying symbol precedes the map unit name
in each map unit description. This symbol is used to
identify delineations on the soil maps. In Mcintosh
County, the symbols on the map all contain four digits,
some of which have leading zeros (e.g. 0040 or 0118).
The zeros are not shown on the map unit descriptions
or on the interpretive tables (e.g. 40 or 118).

Table 4, “Acreage and Proportionate Extent of
the Soils,” gives the acreage and proportionate
extent of each map unit in the survey area. Additional
information about each named component and map
unit inclusion can be found in “Soil Series and Their
Morphology.” Hydric soils information can be found
in the section “Hydric Soils.” Table 24 “Hydric Soil
List” indicates the map unit components with hydric
conditions. Other 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 or miscellaneous
areas

30—Amor-Arnegard loams, 0 to 3 percent
slopes

Setting

Amor soils occur on convex rises. Arnegard soils occur
on alluvial flats and in concave swales. This map unit
occurs on uplands.

Soil Survey

Map Unit Composition (percent)

Named Components

Amor and similar soils: 45 to 65 percent
Arnegard and similar soils: 5 to 15 percent

Average Component Composition

Amor: 58 percent
Reeder: 14 percent
Arnegard: 10 percent
Farnuf: 6 percent
Daglum: 3 percent
Stady: 3 percent
Vebar: 3 percent
Parshall: 2 percent
Cabba: 1 percent

Named Component Description

Amor

Slope: 0 to 3 percent
Depth to Restrictive Feature: Bedrock (paralithic);
20to 40 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 8 inches; loam
Bw—_8 to 19 inches; loam
Bk—19 to 31 inches; loam
Cr—31to 60 inches; soft bedrock

Arnegard

Slope: 0 to 2 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 13 inches; loam
Bw—13 to 36 inches; loam
Bk—36 to 60 inches; loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
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and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

40—Amor-Werner-Farnufloams, 6to 9
percent slopes

Setting

Amor and Werner soils occur of knolls and ridges.
Amor soils occur on backslopes. Werner soils occur on
shoulder slopes. Farnuf soils are on flats and terraces.
This map unit occurs on uplands.

Map Unit Composition (percent)

Named Components

Amor and similar soils: 25 to 40 percent
Werner and similar soils: 20 to 30 percent
Farnuf and similar soils: 15 to 35 percent

Average Component Composition

Amor, moderately sloping: 30 percent
Werner: 24 percent

Farnuf: 20 percent

Amor, gently sloping: 12 percent
Vebar: 4 percent

Arnegard: 3 percent

Tally: 3 percent

Cohagen: 2 percent

Regent: 2 percent

Named Component Description

Amor

Slope: 6 to 9 percent

Depth to Restrictive Feature: Bedrock (paralithic);
20 to 40 inches

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected
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Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 8 inches; loam
Bw—_8to 19 inches; loam
Bk—19 to 31 inches; loam
Cr—31to 60 inches; soft bedrock

Werner

Slope: 6 to 9 percent
Depth to Restrictive Feature: Bedrock (paralithic);
7 to 20 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0to 6 inches; loam
Bk—®6 to 17 inches; loam
Cr—17 to 60 inches; soft bedrock

Farnuf

Slope: 6 to 9 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 9 inches; loam
Bt—9 to 23 inches; clay loam
Bk—23 to 34 inches; loam
BC—34 to 60 inches; stratified fine sandy
loam to silty clay loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management

Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.
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41—Amor-Werner loams, 9to 15 percent
slopes

Setting

Amor and Werner soils occur on ridges. Amor soils
occur on backslopes. Werner soils occur on shoulder
slopes. This map unit occurs on uplands.

Map Unit Composition (percent)

Named Components

Amor and similar soils: 30 to 55 percent
Werner and similar soils: 25 to 40 percent

Average Component Composition

Amor, strongly sloping: 44 percent
Werner, strongly sloping: 30 percent
Amor, moderately sloping: 7 percent
Arnegard: 3 percent

Chama: 3 percent

Farnuf: 3 percent

Parshall: 3 percent

Werner, moderately sloping: 3 percent
Cohagen: 2 percent

Vebar: 2 percent

Named Component Description

Amor

Slope: 9to 15 percent
Depth to Restrictive Feature: Bedrock (paralithic);
20 to 40 inches

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
Ap—-O0 to 8 inches; loam
Bw—_8 to 19 inches; loam
Bk—19 to 31 inches; loam
Cr—31to 60 inches; bedrock

Werner

Slope: 9to 15 percent

Depth to Restrictive Feature: Bedrock (paralithic);
7 to 20 inches

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Soil Survey

Sodium Affected: Not affected
Typical profile:

A—O0 to 6 inches; loam

Bk—=6 to 17 inches; loam

Cr—17 to 60 inches; soft bedrock

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.

118—Barnes-Buse loams, 3 to 6 percent
slopes

Setting

Barnes soils occur on knolls. Buse soils occur on
ridges. This map unit occurs on till plains and
moraines.

Map Unit Composition (percent)

Named Components

Barnes and similar soils: 35 to 60 percent
Buse and similar soils: 25 to 45 percent

Average Component Composition

Barnes: 45 percent
Buse: 35 percent
Svea: 10 percent
Hamerly: 3 percent
Nutley: 3 percent
Tonka: 2 percent
Cavour: 1 percent
Parnell: 1 percent

Named Component Description

Barnes

Slope: 3to 6 percent

Depth to Restrictive Feature: None noted
Drainage Class: Well drained

Flooding: None

Water Table: Seasonal

Ponding: None
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Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 7 inches; loam
Bw—7 to 19 inches; loam
Bk—19 to 37 inches; loam
C—371t0 60 inches; loam

Buse

Slope: 3to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—aO0 to 8 inches; loam
Bk—38 to 40 inches; loam
C—40to 60 inches; loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.

155—Barnes-Svealoams, 1 to 6 percent
slopes

Setting

Barnes soils occur on rises. Svea soils occur in
swales. This map unit occurs on till plains

Map Unit Composition (percent)

Named Components

Barnes and similar soils: 45 to 70 percent
Svea and similar soils: 20 to 40 percent

Average Component Composition

Barnes: 60 percent
Svea: 28 percent
Hamerly: 3 percent

45

Renshaw: 3 percent
Buse: 2 percent
Cavour: 1 percent
Nutley: 1 percent
Parnell: 1 percent
Vallers: 1 percent

Named Component Description

Barnes

Slope: 1to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 7 inches; loam
Bw—7 to 19 inches; loam
Bk—19 to 37 inches; loam
C—37to 60 inches; loam

Svea

Slope: 1to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Moderately well drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 10 inches; loam
Bw—10 to 19 inches; loam
Bk—19 to 37 inches; loam
C—37to 60 inches; loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland (fig.9)

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.
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Figure 9. An area of Barnes-Svea loams, 1 to 6 percent slopes. These soils are well suited to cultivated crops.

168—Bearden silt loam, O to 3 percent

slopes

Setting

Bearden soils occur on flats on lake plains.
Map Unit Composition (percent)

Named Components
Bearden and similar soils: 55 to 75 percent
Average Component Composition

Bearden: 66 percent
Colvin: 12 percent
Hegne: 7 percent
Overly: 7 percent
Sinai: 4 percent
Rusklyn: 3 percent
Parnell: 1 percent

Named Component Description

Bearden

Slope: 0 to 3 percent

Depth to Restrictive Feature: None noted
Drainage Class: Somewhat poorly drained
Flooding: None

Water Table: Seasonal

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
Ap—oO0 to 7 inches; silt loam
ABk—7 to 18 inches; silty clay loam
Bk—18 to 36 inches; silty clay loam
C—36 to 60 inches; silty clay loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series
and Their Morphology.” Additional information specific
to this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit,
see the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

313—Buse-Barnes loams, 6 to 9 percent
slopes

Setting

Buse soils occur on shoulder slopes of knolls and
ridges. Barnes soils occur on backslopes of knolls.
This unit occurs on till plains and moraines.
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Map Unit Composition (percent)

Named Components

Buse and similar soils: 40 to 65 percent
Barnes and similar soils: 25 to 50 percent

Average Component Composition

Buse: 50 percent
Barnes: 27 percent
Svea: 11 percent
Langhei: 5 percent
Parnell: 3 percent
Tonka: 2 percent
Hamerly: 1 percent
Sioux: 1 percent

Named Component Description

Buse

Slope: 6 to 9 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 8 inches; loam
Bk—38 to 40 inches; loam
C—40to 60 inches; loam

Barnes

Slope: 6 to 9 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 7 inches; loam
Bw—7 to 19 inches; loam
Bk—19 to 37 inches; loam
C—37to 60 inches; loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.
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Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit,
see the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

314—Buse-Barnes loams, 9 to 15 percent
slopes

Setting

Buse soils occur on shoulder slopes of knolls and
ridges. Barnes soils occur on backslopes of knolls.
This unit occurs on till plains and moraines.

Map Unit Composition (percent)

Named Components

Buse and similar soils: 30 to 55 percent
Barnes and similar soils: 20 to 40 percent

Average Component Composition

Buse: 43 percent
Barnes: 28 percent
Svea: 13 percent
Langhei: 10 percent
Parnell: 2 percent
Hamerly: 1 percent
Southam: 1 percent
Tonka: 1 percent
Vallers: 1 percent

Named Component Description

Buse

Slope: 9to 15 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0to 8 inches; loam
Bk—38 to 40 inches; loam
C—40to 60 inches; loam
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Barnes

Slope: 9to 15 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 7 inches; loam
Bw—7 to 19 inches; loam
B—19to 37 inches; loam
C—37to 60 inches; loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management

Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

319—Buse-Barnes loams, 15to 35
percent slopes

Setting

Buse and Barnes soils are on knolls and ridges. Buse
soils occur on shoulder slopes. Barnes soils occur on
backslopes. This unit occurs on moraines.

Map Unit Composition (percent)

Named Components

Buse and similar soils: 25 to 45 percent
Barnes and similar soils: 35 to 60 percent

Average Component Composition

Buse: 40 percent
Barnes: 35 percent
Langhei: 8 percent

Soil Survey

Svea: 8 percent
Sioux: 5 percent
Darnen: 2 percent
Vallers: 2 percent

Named Component Description

Buse

Slope: 15to 35 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0to 8 inches; loam
B—=8to 40 inches; loam
C—40to 60 inches; loam

Barnes

Slope: 15to 25 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 7 inches; loam
Bw—7 to 19 inches; loam
Bk—19 to 37 inches; loam
C—37to 60 inches; loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series
and Their Morphology.” Additional information specific
to this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland.

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.
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450—cColvin silt loam

Setting

Colvin soils occur on flats on lake plains and in
drainageways on till plains.

Map Unit Composition (percent)

Named Components
Colvin and similar soils: 80 to 95 percent
Average Component Composition

Colvin: 87 percent
Marysland: 4 percent
Parnell: 4 percent
Regan: 2 percent
Bearden: 1 percent
Divide: 1 percent
Southam: 1 percent

Named Component Description

Colvin

Slope: 0to 1 percent

Depth to Restrictive Feature: None noted

Drainage Class: Poorly drained

Flooding: None

Water Table: Seasonal

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
A—0 to 10 inches; silt loam
Bkg—10 to 30 inches; silty clay loam
Cg—30 to 60 inches; silty clay loam

Detailed soil descriptions for all map unit components

are in alphabetical order in the section “Soil Series and

Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.
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674—Farnuf loam, 0 to 2 percent slopes

Setting
Farnuf soils occur on flats on terraces and uplands.

Map Unit Composition (percent)

Named Components
Farnuf and similar soils: 45 to 60 percent
Average Component Composition

Farnuf: 50 percent
Arnegard: 16 percent
Farland: 10 percent
Parshall: 6 percent
Shambo: 5 percent
Belfield: 4 percent
Bowdle: 3 percent
Felor: 2 percent
Lehr: 2 percent
Reeder: 2 percent

Named Component Description

Farnuf

Slope: 0 to 2 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 9 inches; loam
Bt—9 to 23 inches; clay loam
Bk—23 to 34 inches; loam
BC—34 to 60 inches; stratified fine sandy
loam to silty clay loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series
and Their Morphology.” Additional information specific
to this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management

Major Uses: Cropland, pasture, and hayland
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For cropland limitations and hazards see Table 6. Management
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll For cropland limitations and hazards see Table 6. For
Properties. information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,

Wildlife Habitat, Engineering, and Soil Properties.

Major Uses: Cropland, pasture, and hayland

702—Flaxton fine sandy loam, 1 to 6

percent slopes

Setting

Flaxton soils occur on summits, shoulder slopes,

and backslopes of rises on till plains.

Map Unit Composition (percent)

Named Components
Flaxton and similar soils: 70 to 90 percent
Average Component Composition

Flaxton: 80 percent
Parshall: 7 percent
Livona: 4 percent
Makoti: 3 percent
Bryant: 2 percent
Lihen: 2 percent
Telfer: 2 percent

Named Component Description

Flaxton

Slope: 1 to 6 percent

Depth to Restrictive Feature: None noted

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
A—-O0to 15 inches; fine sandy loam
Bw—15 to 22 inches; fine sandy loam
2Bt—22 to 30 inches; clay loam
2Bw—30 to 35 inches; clay loam
2Bk—35 to 42 inches; clay loam
2BCk—42 to 60 inches; clay loam

863—Hamerly loam, 0 to 3 percent
slopes

Setting
Hamerly soils occur on flats on till plains.

Map Unit Composition (percent)

Named Components
Hamerly and similar soils: 60 to 80 percent
Average Component Composition

Hamerly: 69 percent
Vallers: 8 percent

Svea: 6 percent

Colvin: 4 percent

Overly: 4 percent

Divide: 3 percent

Tonka: 3 percent

Parnell: 2 percent
Hamerly, saline: 1 percent

Named Component Description

Hamerly

Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Somewhat poorly drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 8 inches; loam
Bk—8 to 35 inches; loam
C—351t0 60 inches; loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability, this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties” and soil reaction, is available in the “Soil Properties”
section. section.

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
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Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

873—Hamerly-Parnell complex,0to 3
percent slopes

Setting

Hamerly soils occur on flats. Parnell soils occur in
depressions. This unit occurs on till plains.

Map Unit Composition (percent)

Named Components

Hamerly and similar soils: 15 to 40 percent
Parnell and similar soils: 25 to 40 percent

Average Component Composition

Hamerly: 30 percent
Parnell: 24 percent
Tonka: 14 percent
Vallers: 13 percent
Wyard: 7 percent
Bowbells: 6 percent
Marysland: 2 percent
Miranda: 2 percent
Niobell: 2 percent

Named Component Description

Hamerly

Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Somewhat poorly drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 8 inches; loam
Bk—8 to 35 inches; loam
C—351t0 60 inches; loam

Parnell

Slope: 0to 1 percent
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Depth to Restrictive Feature: None noted

Drainage Class: Very poorly drained

Flooding: None

Water Table: Seasonal

Ponding: Frequent

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
A1—o0 to 15 inches; silty clay loam
A2—15 to 22 inches; silt loam
Btg1l—22 to 32 inches; silty clay loam
Btg2—32 to 55 inches; silty clay
BCg—>55 to 60 inches; silty clay loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

1249—Appam sandy loam, 0 to 6 percent
slopes

Setting

Appam soils occur on rises on outwash plains.

Map Unit Composition (percent)

Named Components
Appam and similar soils: 70 to 90 percent
Average Component Composition

Appam: 74 percent
Wabek: 11 percent
Ruso: 6 percent
Bowdle: 3 percent
Rusklyn: 3 percent
Lohnes: 2 percent
Lehr: 1 percent
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Named Component Description

Appam

Slope: 0 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Somewhat excessively drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A1—oO0 to 6 inches; sandy loam
Bw—=6 to 15 inches; sandy loam
Bk—15 to 19 inches; sandy loam
2C—19to 60 inches; gravelly coarse sand

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.

1267—Marysland loam

Setting

Marysland soils occur on flats on outwash plains and
in drainageways on till plains.

Map Unit Composition (percent)

Named Components
Marysland and similar soils: 70 to 90 percent
Average Component Composition

Marysland: 75 percent
Divide: 7 percent
Harriet: 6 percent
Colvin: 4 percent
Parnell: 3 percent
Hamerly: 2 percent
Karlsruhe: 2 percent
Southam: 1 percent

Soil Survey

Named Component Description

Marysland

Slope: 0to 1 percent
Depth to Restrictive Feature: None noted
Drainage Class: Poorly drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—0to 12 inches; loam
Bkg—12 to 27 inches; loam
2Cg—27 to 60 inches; stratified fine sand
to gravelly coarse sand

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.

1372—Noonan-Williams loams, 1to 6
percent slopes

Setting

Noonan soils occur in swales. Williams soils occur on
rises. This unit occurs on till plains.

Map Unit Composition (percent)

Named Components

Noonan and similar soils: 45 to 65 percent
Williams and similar soils: 15 to 35 percent

Average Component Composition

Noonan: 54 percent
Williams: 19 percent
Niobell: 8 percent
Harriet: 7 percent
Bowbells: 4 percent
Zahl: 4 percent
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Hamerly: 3 percent
Tonka: 1 percent

Named Component Description

Noonan

Slope: 1 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Moderately well drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
Ap—O0 to 6 inches; loam
Bt—6 to 12 inches; clay loam
Bky—12 to 28 inches; clay loam
BCk—28 to 60 inches; clay loam

Williams

Slope: 1 to 6 percent

Depth to Restrictive Feature: None noted
Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected
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Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 6 inches; loam
Bt—6 to 15 inches; clay loam
Btk—15 to 24 inches; clay loam
Bk—24 to 36 inches; clay loam
C—36to 60 inches; clay loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland.

For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.

1374—Nutley silty clay, Oto 3 percent
slopes

Setting

Nutley soils occur on flats on lake plains (fig. 10).

Figure 10. An area of Nutley silty clay, O to 3 percent slopes. Flax strips control soil blowing.
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Map Unit Composition (percent)

Named Components
Nutley and similar soils: 65 to 80 percent
Average Component Composition

Nutley: 69 percent
Sinai: 22 percent
Rusklyn: 4 percent
Buse: 2 percent
Bryant: 1 percent
Fargo: 1 percent
Overly: 1 percent

Named Component Description

Nutley

Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—-O0 to 7 inches; silty clay
Bss—7 to 20 inches; clay
C—20to 60 inches; clay

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management

Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

1375—Nutley silty clay, 3to 6 percent
slopes

Setting

Nutley soils occur on rises on lake plains.

Soil Survey

Map Unit Composition (percent)

Named Components
Nutley and similar soils: 55 to 75 percent
Average Component Composition

Nutley: 64 percent
Sinai: 15 percent
Rusklyn: 9 percent
Great Bend: 4 percent
Barnes: 3 percent
Bearden: 2 percent
Overly: 2 percent
Hegne: 1 percent

Named Component Description

Nutley

Slope: 3to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—-O0 to 7 inches; silty clay
Bss—7 to 20 inches; clay
C—20to 60 inches; clay

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management

Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

1427—Parnell silty clay loam

Setting

Parnell soils occur in depressions on till plains.
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Map Unit Composition (percent)

Named Components
Parnell and similar soils: 75 to 95 percent
Average Component Composition

Parnell: 88 percent
Vallers: 4 percent
Southam: 3 percent
Marysland: 2 percent
Tonka: 2 percent
Colvin: 1 percent

Named Component Description

Parnell

Slope: 0to 1 percent

Depth to Restrictive Feature: None noted

Drainage Class: Very poorly drained

Flooding: None

Water Table: Seasonal

Ponding: Frequent

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
A1—o0 to 15 inches; silty clay loam
A2—15 to 22 inches; silt loam
Btg1l—22 to 32 inches; silty clay loam
Btg2—32 to 55 inches; silty clay
BCg—>55 to 60 inches; silty clay loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and

Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management

Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

1437—Parshall fine sandy loam, 0to 3
percent slopes

Setting

Parshall soils occur on flats on terraces and uplands.
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Map Unit Composition (percent)

Named Components
Parshall and similar soils: 55 to 75 percent
Average Component Composition

Parshall: 67 percent
Tally: 11 percent
Arnegard: 4 percent
Bryant: 4 percent
Flaxton: 4 percent
Telfer: 4 percent
Bowdle: 3 percent
Appam: 2 percent
Niobell: 1 percent

Named Component Description

Parshall

Slope: 0 to 3 percent

Depth to Restrictive Feature: None noted

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
A—O0to 12 inches; fine sandy loam
Bw—12 to 29 inches; fine sandy loam
Bk—29 to 48 inches; fine sandy loam
BCk—48 to 60 inches; loamy fine sand

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.

1466—Pits, gravel and sand

Setting

Pits, gravel and sand, occur on outwash plains and
terraces.
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Map Unit Composition (percent)

Named Components
Pits, gravel and sand, and similar soils: 90 percent
Average Component Composition

Pits, gravel and sand: 90 percent
Parnell: 5 percent
Wabek: 5 percent

Named Component Description

Definition: Areas from which soil and gravel have
been removed. Some areas have been smoothed
and overburden material replaced.

Slope: 0to 60 percent

Depth to Restrictive Feature: None noted
Drainage Class: Excessively drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

1676—Wildrose silty clay

Setting

Wildrose soils occur on flats on lake plains and till
plains.

Map Unit Composition (percent)

Named Components

Wildrose and similar soils: 65 to 85 percent

Average Component Composition

Wildrose: 67 percent
Mondamin: 16 percent
Bearden: 4 percent
Rusklyn: 4 percent
Aberdeen: 3 percent
Bryant: 2 percent
Makoti: 1 percent
Parnell: 1 percent
Williams: 1 percent
Zahl: 1 percent

Soil Survey

Named Component Description

Wildrose

Slope: 0to 1 percent

Depth to Restrictive Feature: None noted

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
Ap—-o0 to 6 inches; silty clay
A—=6 to 14 inches; clay
Bss—14 to 38 inches; clay
By—38 to 44 inches; clay
BC—44 to 58 inches; clay
C—58 to 60 inches; silty clay

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.

1691—Sioux loam, 6 to 25 percent slopes

Setting

Sioux soils occur on ridges and knolls on outwash
plains.

Map Unit Composition (percent)

Named Components
Sioux and similar soils: 25 to 50 percent
Average Component Composition

Sioux: 36 percent
Claire: 24 percent
Arvilla: 12 percent
Maddock: 9 percent
Buse: 7 percent
Barnes: 5 percent
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Fordville: 3 percent
Hamerly: 2 percent
Nutley: 2 percent

Named Component Description

Sioux

Slope: 6 to 25 percent
Depth to Restrictive Feature: None noted
Drainage Class: Excessively drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 5 inches; loam
AC—5 to 8 inches; gravelly loam
C—8to 60 inches; very gravelly sand

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland.

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
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Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

1710—Southam silty clay loam
Setting

Southam soils occur in depressions on till plains and
lake plains (fig. 11).

Map Unit Composition (percent)

Named Components
Southam and similar soils: 80 to 95 percent
Average Component Composition

Southam: 91 percent
Vallers: 4 percent

Lallie: 2 percent
Arveson: 1 percent
Marysland: 1 percent
Minnewaukan: 1 percent

Named Component Description

Southam

Slope: 0to 1 percent

Depth to Restrictive Feature: None noted
Drainage Class: Very poorly drained
Flooding: None

Water Table: Seasonal

Ponding: Frequent

Figure 11. An area of Southam silty clay loam. The soil and the ponded water provide excellent wetland wildlife habitat.
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Salt Affected: Saline within 30 inches

Sodium Affected: Not affected

Typical profile:
Agl1—oO0 to 16 inches; silty clay loam
Ag2—16 to 40 inches; silty clay
Cg—40 to 60 inches; silty clay

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.

1728—Stirum fine sandy loam, 0to 3
percent slopes

Setting

Stirum soils occur on flats and in depressions on flood
plains and drainageways.

Map Unit Composition (percent)

Named Components
Stirum and similar soils: 55 to 70 percent
Average Component Composition

Stirum: 64 percent
Minnewaukan: 22 percent
Harriet: 7 percent
Manfred: 7 percent

Named Component Description

Stirum

Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Poorly drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
Ap—-O0 to 7 inches; fine sandy loam
Btn—7 to 15 inches; fine sandy loam

Soil Survey

Bk—15 to 26 inches; loam

Bg—26 to 34 inches; very fine sandy loam
Bkg—34 to 44 inches; silt loam
2Cg—44to 60 inches; loamy fine sand

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.

1805—Telfer loamy fine sand, 0to 6
percent slopes

Setting
Telfer soils occur on rises on lake plains and uplands.

Map Unit Composition (percent)

Named Components
Telfer and similar soils: 50 to 65 percent
Average Component Composition

Telfer: 54 percent
Lihen: 25 percent
Krem: 9 percent
Parshall: 6 percent
Flaxton: 3 percent
Tally: 3 percent

Named Component Description

Telfer

Slope: 0 to 6 percent

Depth to Restrictive Feature: None noted

Drainage Class: Somewhat excessively drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
A—-O0 to 6 inches; loamy fine sand
AC—6 to 14 inches; fine sand
C—141to 60 inches; fine sand
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Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series
and Their Morphology.” Additional information specific
to this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.

1806—Telfer loamy fine sand, 6 to 15
percent slopes

Setting
Telfer soils occur on ridges on uplands.

Map Unit Composition (percent)

Named Components
Telfer and similar soils: 35 to 55 percent
Average Component Composition

Telfer: 46 percent
Schaller: 12 percent
Lihen: 7 percent
Parshall: 7 percent
Tally: 7 percent
Rusklyn: 6 percent
Flaxton: 5 percent
Krem: 5 percent
Wabek: 3 percent
Lehr: 2 percent

Named Component Description

Telfer

Slope: 6 to 15 percent

Depth to Restrictive Feature: None noted

Drainage Class: Somewhat excessively drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
A—-O0 to 6 inches; loamy fine sand
AC—6 to 14 inches; fine sand
C—141to 60 inches; fine sand
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Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.

1886—Hamerly and Vallers loams, saline,
O to 3 percent slopes

Setting
Hamerly and Vallers soils occur on flats on till plains.

Map Unit Composition (percent)

Named Components

Hamerly, saline, and similar soils: 0 to 90 percent
Vallers, saline, and similar soils: 0 to 90 percent

Average Component Composition

Hamerly, saline: 23 percent
Vallers, saline: 26 percent

Colvin, saline: 20 percent

Colvin, slightly saline: 8 percent
Hamerly, slightly saline: 8 percent
Vallers, slightly saline: 5 percent
Divide: 3 percent

Harriet: 3 percent

Parnell: 3 percent

Arveson, slightly saline: 1 percent

Named Component Description

Hamerly

Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Somewhat poorly drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Not affected
Typical profile:

Ap—-O0 to 8 inches; loam

Bk—38 to 35 inches; loam

C—35to 60 inches; loam
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Vallers

Slope: 0to 1 percent
Depth to Restrictive Feature: None noted
Drainage Class: Poorly drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Not affected
Typical profile:
A—0to 12 inches; loam
Bkg—12 to 32 inches; loam
Cg—321t0 60 inches; loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

1898—Vebar fine sandy loam, 0 to 6
percent slopes

Setting
Vebar soils occur on rises on uplands.

Map Unit Composition (percent)

Named Components
Vebar and similar soils: 25 to 45 percent
Average Component Composition

Vebar, gently sloping: 35 percent
Vebar, level and nearly level: 28 percent
Amor: 11 percent

Parshall: 8 percent

Cohagen: 7 percent

Tally: 5 percent

Arnegard: 4 percent

Ruso: 2 percent

Soil Survey

Named Component Description

Vebar

Slope: 3to 6 percent
Depth to Restrictive Feature: Bedrock (paralithic);
20 to 40 inches

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
A—-O0 to 5 inches; fine sandy loam
Bw—5 to 26 inches; fine sandy loam
C—26 to 32 inches; fine sandy loam
Cr—32to 60 inches; bedrock

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

1978—Water

Setting
Water occurs in depressions and streams. The soils
associated with this map unit occur on till plains.

Map Unit Composition (percent)

Named Components
Water: 90 percent
Average Component Composition

Water: 90 percent
Colvin, poorly drained: 5 percent
Southam: 5 percent
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Named Component Description

Definition: Areas, including ponds, lakes,
streams,and reservoirs, that are covered with
water in most years during the period that is
warm enough for plants to grow or longer.

Management

For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

2006—Williams loam, 6 to 9 percent
slopes

Setting

Williams soils occur on side slopes of knolls on
uplands and till plains.

Map Unit Composition (percent)

Named Components
Williams and similar soils: 55 to 70 percent
Average Component Composition

Williams: 65 percent
Bowbells: 18 percent
Zahl: 9 percent
Arnegard: 3 percent
Lehr: 3 percent

Vida: 1 percent
Wilton: 1 percent

Named Component Description

Williams

Slope: 6 to 9 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 6 inches; loam
Bt—6 to 15 inches; clay loam
Btk—15 to 24 inches; clay loam

61

Bk—24 to 36 inches; clay loam
C—36to 60 inches; clay loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.

2014—Williams-Bowbells loams, 0to 3
percent slopes

Setting

Williams soils occur on rises. Bowbells soils occur
in swales. This unit occurs on till plains.

Map Unit Composition (percent)

Named Components

Williams and similar soils: 35 to 60 percent
Bowbells and similar soils: 25 to 50 percent

Average Component Composition

Williams: 49 percent
Bowbells: 44 percent
Bowdle: 3 percent
Arnegard: 1 percent
Lehr: 1 percent
Niobell: 1 percent
Zahl: 1 percent

Named Component Description

Williams

Slope: 0 to 3 percent

Depth to Restrictive Feature: None noted
Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected
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Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 6 inches; loam
Bt—6 to 15 inches; clay loam
Btk—15 to 24 inches; clay loam
Bk—24 to 36 inches; clay loam
C—36to 60 inches; clay loam

Bowbells

Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Moderately well drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0to 6 inches; loam
Bt—6 to 23 inches; clay loam
Bk—23 to 36 inches; loam
C—36to 60 inches; loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

2015—Williams-Bowbells loams, 3to 6
percent slopes

Setting

Williams soils occur on rises. Bowbells soils occur in
swales. This unit occurs on till plains.

Map Unit Composition (percent)

Named Components

Williams and similar soils: 60 to 80 percent
Bowbells and similar soils: 15 to 35 percent

Soil Survey

Average Component Composition

Williams: 68 percent
Bowbells: 23 percent
Lehr: 3 percent
Bowdle: 2 percent
Zahl: 2 percent
Arnegard: 1 percent
Vida: 1 percent

Named Component Description

Williams

Slope: 3to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 6 inches; loam
Bt—6 to 15 inches; clay loam
Btk—15 to 24 inches; clay loam
Bk—24 to 36 inches; clay loam
C—36to 60 inches; clay loam

Bowbells

Slope: 3to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Moderately well drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0to 6 inches; loam
Bt—6 to 23 inches; clay loam
Bk—23 to 36 inches; loam
C—36to 60 inches; loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management

Major Uses: Cropland, pasture, and hayland
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For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.

2031—Williams-Zahl loams, 3to 6 percent
slopes

Setting

Williams and Zahl soils occur on knolls and ridges.

Williams soils occur on summits and backslopes. Zahl

soils occur on shoulder slopes. This unit occurs on till
plains and moraines.

Map Unit Composition (percent)

Named Components

Williams and similar soils: 45 to 70 percent
Zahl and similar soils: 20 to 45 percent

Average Component Composition

Williams: 56 percent
Zahl: 28 percent
Bowbells: 5 percent
Zahill: 5 percent
Arnegard: 3 percent
Hamerly: 1 percent
Parnell: 1 percent
Wabek: 1 percent

Named Component Description

Williams

Slope: 3to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 6 inches; loam
Bt—6 to 15 inches; clay loam
Btk—15 to 24 inches; clay loam
Bk—24 to 36 inches; clay loam
C—36to 60 inches; clay loam

Zahl
Slope: 3to 6 percent
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Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0to 5inches; loam
Bk—5 to 20 inches; loam
C—20to 60 inches; clay loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

2037—Williams-Zahl-Parnell complex, 0
to 15 percent slopes

Setting

Zahl and Williams soils occur on knolls and ridges.
Williams soils are on backslopes and summits. Zahl
soils occur on shoulder slopes. Parnell soils occur in
depressions. This unit occurs on till plains and
moraines.

Map Unit Composition (percent)

Named Components

Williams and similar soils: 25 to 45 percent
Zahl and similar soils: 15 to 40 percent
Parnell and similar soils: 15 to 35 percent

Average Component Composition

Williams: 33 percent
Zahl: 26 percent
Parnell: 23 percent
Bowbells: 7 percent
Hamerly: 5 percent
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Southam: 2 percent
Tonka: 2 percent
Vallers: 2 percent

Named Component Description

Williams

Slope: 3to 15 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 6 inches; loam
Bt—6 to 15 inches; clay loam
Btk—15 to 24 inches; clay loam
Bk—24 to 36 inches; clay loam
C—36to 60 inches; clay loam

Zahl

Slope: 6 to 15 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 5 inches; loam
Bk—-5 to 20 inches; loam
C—20to 60 inches; clay loam

Parnell

Slope: 0to 1 percent

Depth to Restrictive Feature: None noted

Drainage Class: Very poorly drained

Flooding: None

Water Table: Seasonal

Ponding: Frequent

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
A1—o0 to 15 inches; silty clay loam
A2—15 to 22 inches; silt loam
Btg1l—22 to 32 inches; silty clay loam
Btg2—32 to 55 inches; silty clay
BCg—>55 to 60 inches; silty clay loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to

Soil Survey

this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.

2073—Zahl-Max loams, 15 to 45 percent
slopes

Setting

Zahl and Max soils occur on knolls and ridges. Zahl
soils occur on shoulder slopes. Max soils occur on
backslopes. This unit occurs on till plains and
moraines.

Map Unit Composition (percent)

Named Components

Zahl and similar soils: 40 to 65 percent
Max and similar soils: 15 to 40 percent

Average Component Composition

Zahl: 54 percent
Max: 24 percent
Bowbells: 7 percent
Zahill: 5 percent
Williams: 4 percent
Arnegard: 2 percent
Wabek: 2 percent
Bearpaw: 1 percent
Vida: 1 percent

Named Component Description

Zahl

Slope: 15to 45 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 5 inches; loam
Bk—-5 to 20 inches; loam
C—20to 60 inches; clay loam
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Max

Slope: 15to 45 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0to 6 inches; loam
Bw—=6 to 16 inches; loam
Bk—16 to 37 inches; loam
C—37to 60 inches; loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland.

For cropland limitations and hazards see Table 6
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
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Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

2081—Zahl-Williams loams, 9to 15
percent slopes

Setting

Zahl and Williams soils occur on knolls and ridges.
Zabhl soils occur on shoulder slopes. Williams soils
occur on backslopes and summits. This unit occurs
on till plains and moraines (fig. 12).

Map Unit Composition (percent)

Named Components

Zahl and similar soils: 40 to 65 percent
Williams and similar soils: 25 to 50 percent

Average Component Composition

Zahl: 52 percent
Williams: 33 percent
Bowbells: 7 percent
Arnegard: 2 percent
Parnell: 2 percent
Hamerly: 1 percent
Tonka: 1 percent

Figure 12. An area of Zahl-Williams loams, 9 to 15 percent slopes. The Zahl soil is in the lighter colored areas and the Williams
soil is in the darker ones.
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Wabek: 1 percent
Zahill: 1 percent

Named Component Description

Zahl

Slope: 9to 15 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 5 inches; loam
Bk—-5 to 20 inches; loam
C—20to 60 inches; clay loam

Williams

Slope: 9to 15 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 6 inches; loam
Bt—6 to 15 inches; clay loam
Btk—15 to 24 inches; clay loam
Bk—24 to 36 inches; clay loam
C—36to 60 inches; clay loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management

Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

Soil Survey

2170—Divide loam, 0 to 3 percent slopes

Setting

Divide soils occur on flats on terraces and outwash
plains.

Map Unit Composition (percent)

Named Components
Divide and similar soils: 60 to 80 percent
Average Component Composition

Divide: 68 percent
Karlsruhe: 12 percent
Marysland: 6 percent
Hamerly: 5 percent
Bowdle: 4 percent
Tonka: 3 percent
Vallers: 1 percent
Wabek: 1 percent

Named Component Description
Divide
Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Somewhat poorly drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 8 inches; loam
Ak—38 to 12 inches; loam
Bk—12 to 22 inches; loam
2C1—22t0 26 inches; gravelly loamy coarse
sand

2C2—26to 60 inches; very gravelly coarse
sand

Detailed soil descriptions for all map unit components
are in alphabetical order, in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction are available in the “Soil Properties”
section.

Management

Major Uses: Cropland, pasture, and hayland
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For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

2175—Zahl-Williams loams, 6 to 9 percent
slopes

Setting

Zahl soils occur on shoulder slopes of knolls and
ridges. Williams soils occur on backslopes and
summits of knolls and ridges. This unit occurs on till
plains and moraines.

Map Unit Composition (percent)

Named Components

Zahl and similar soils: 40 to 65 percent
Williams and similar soils: 25 to 50 percent

Average Component Composition

Zahl: 49 percent
Williams: 35 percent
Bowbells: 11 percent
Wabek: 2 percent
Hamerly: 1 percent
Krem: 1 percent
Parnell: 1 percent

Named Component Description

Zahl

Slope: 6 to 9 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 5 inches; loam
Bk—-5 to 20 inches; loam
C—20to 60 inches; clay loam

Williams

Slope: 6 to 9 percent
Depth to Restrictive Feature: None noted
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Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
Ap—-O0 to 6 inches; loam
Bt—6 to 15 inches; clay loam
Btk—15 to 24 inches; clay loam
Bk—24 to 36 inches; clay loam
C—36to 60 inches; clay loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.

2188—Wabek-Lehr complex, 1to 6
percent slopes

Setting

Wabek soil occur on ridges. Lehr soils occur on rises.
This unit occurs on outwash plains and collapsed
outwash plains.

Map Unit Composition (percent)

Named Components

Wabek and similar soils: 40 to 65 percent
Lehr and similar soils: 25 to 50 percent

Average Component Composition

Wabek: 54 percent
Lehr: 27 percent
Bowdle: 10 percent
Stady: 6 percent
Appam: 1 percent
Rusklyn: 1 percent
Zahl: 1 percent



68

Named Component Description

Wabek

Slope:1 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Excessively drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—-O0 to 5 inches; sandy loam
Bk—5 to 9 inches; gravelly coarse sandy
loam
C—9to 60 inches; very gravelly coarse sand

Lehr

Slope: 1to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Somewhat excessively drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 6 inches; loam
Bw—~6 to 11 inches; loam
Bk1—11 to 15 inches; loam
2Bk2—15 to 22 inches; gravelly loamy
coarse sand
2C—22to 60 inches; very gravelly coarse
sand

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management

Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

Soil Survey

2234—Amor-Werner loams, 3to 6 percent
slopes

Setting

Amor and Werner soils occur on knolls and ridges.
Amor soils occur on backslopes. Werner soils occur on
summits and shoulder slopes. This unit occurs on
uplands.

Map Unit Composition (percent)

Named Components

Amor and similar soils: 35 to 55 percent
Werner and similar soils: 10 to 20 percent

Average Component Composition

Amor, gently sloping: 45 percent

Amor, level and nearly level: 16 percent
Werner: 15 percent

Arnegard: 8 percent

Shambo: 7 percent

Vebar: 3 percent

Flasher: 2 percent

Grail: 2 percent

Belfield: 1 percent

Manning: 1 percent

Named Component Description

Amor

Slope: 3to 6 percent
Depth to Restrictive Feature: Bedrock (paralithic);
20to 40 inches

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
Ap—-O0 to 8 inches; loam
Bw—_8 to 19 inches; loam
Bk—19 to 31 inches; loam
Cr—31to 60 inches; bedrock

Werner

Slope: 3to 6 percent
Depth to Restrictive Feature: Bedrock (paralithic);
7 to 20 inches
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Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 6 inches; loam
Bk—=6 to 17 inches; loam
Cr—17 to 60 inches; bedrock

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

2235—Arnegard loam, 0 to 6 percent
slopes

Setting

Arnegard soils occur on terraces and in swales on
uplands.

Map Unit Composition (percent)

Named Components
Arnegard and similar soils: 40 to 65 percent
Average Component Composition

Arnegard, level and nearly level: 50 percent
Arnegard, gently sloping: 21 percent
Farnuf: 10 percent

Bowdle: 7 percent

Grail: 6 percent

Peta: 2 percent

Reeder: 2 percent

Hamerly: 1 percent

Parnell: 1 percent
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Named Component Description

Arnegard

Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 13 inches; loam
Bw—13 to 36 inches; loam
Bk—36 to 60 inches; loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management

Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

2236—Bearpaw loam, 6 to 9 percent
slopes

Setting

Bearpaw soils occur on knolls on till plains.

Map Unit Composition (percent)

Named Components
Bearpaw and similar soils: 65 to 90 percent
Average Component Composition

Bearpaw: 73 percent
Zeeland: 11 percent
Zahl: 9 percent
Bowbells: 4 percent
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Williams: 2 percent
Noonan: 1 percent

Named Component Description

Bearpaw

Slope: 6 to 9 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 3inches; loam
Bt—3 to 16 inches; clay loam
Btk—16 to 23 inches; clay loam
Bk—23 to 39 inches; clay loam
BCk—39 to 60 inches; clay loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

2237—Bearpaw-Noonan loams, 0to 6
percent slopes

Setting

Bearpaw soils occur on rises. Noonan soils occur in
swales. This unit occurs on till plains.

Map Unit Composition (percent)

Named Components

Bearpaw and similar soils: 30 to 55 percent
Noonan and similar soils: 20 to 45 percent

Average Component Composition

Bearpaw: 43 percent

Soil Survey

Noonan: 34 percent
Zeeland: 18 percent
Parnell: 4 percent
Heil: 1 percent

Named Component Description

Bearpaw

Slope: 0 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—0 to 3inches; loam
Bt—3 to 16 inches; clay loam
Btk—16 to 23 inches; clay loam
Bk—23 to 39 inches; clay loam
BCk—39 to 60 inches; clay loam

Noonan

Slope: 0 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Moderately well drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Saline to 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
Ap—-O0 to 6 inches; loam
Bt—6 to 12 inches; clay loam
Bky—12 to 28 inches; clay loam
BCk—28 to 60 inches; clay loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.
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2238—Bearpaw-Zeeland loams, 0to 3
percent slopes

Setting

Bearpaw soils occur on rises. Zeeland soils occur in
swales. This unit occurs on till plains.

Map Unit Composition (percent)

Named Components

Bearpaw and similar soils: 50 to 70 percent
Zeeland and similar soils: 10 to 30 percent

Average Component Composition

Bearpaw: 58 percent
Zeeland: 23 percent
Noonan: 8 percent
Bowbells: 4 percent
Niobell: 3 percent
Williams: 2 percent
Arnegard: 1 percent
Bowdle: 1 percent

Named Component Description

Bearpaw

Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 3inches; loam
Bt—3 to 16 inches; clay loam
Btk—16 to 23 inches; clay loam
Bk—23 to 39 inches; clay loam
BCk—39 to 60 inches; clay loam

Zeeland

Slope: 0 to 3 percent

Depth to Restrictive Feature: None noted
Drainage Class: Moderately well drained
Flooding: None

Water Table: Seasonal

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
Ap—-O0 to 8 inches; loam
Bw—=8to 15 inches; loam
Bt—15 to 24 inches; clay loam
Bk—24 to 35 inches; clay loam
BCk—35 to 44 inches; clay loam
C—44t0 60 inches; clay loam

Detailed soil descriptions for all map unit components

are in alphabetical order in the section “Soil Series and

Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

2239—Bearpaw-Zeeland loams, 3t0 6
percent slopes

Setting

Bearpaw soils occur on rises. Zeeland soils occur in
swales. This unit occurs on till plains.

Map Unit Composition (percent)

Named Components

Bearpaw and similar soils: 65 to 85 percent
Zeeland and similar soils: 5 to 25 percent

Average Component Composition

Bearpaw: 75 percent
Zeeland: 9 percent
Noonan: 6 percent
Bowbells: 5 percent
Tonka: 2 percent
Williams: 2 percent
Zahl: 1 percent

Named Component Description

Bearpaw

Slope: 3to 6 percent
Depth to Restrictive Feature: None noted
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Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
A—O0 to 3inches; loam
Bt—3 to 16 inches; clay loam
Btk—16 to 23 inches; clay loam
Bk—23 to 39 inches; clay loam
BCk—39 to 60 inches; clay loam

Zeeland

Slope: 3to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Moderately well drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 8 inches; loam
Bw—=8to 15 inches; loam
Bt—15 to 24 inches; clay loam
Bk—24 to 35 inches; clay loam
BCk—35 to 44 inches; clay loam
C—44t0 60 inches; clay loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

2240—Bowdle-Lehr loams, 0 to 3 percent
slopes

Setting

Bowdle soils occur on flats. Lehr soils occur on
rises. This unit occurs on terraces and outwash
plains.

Soil Survey

Map Unit Composition (percent)

Named Components

Bowdle and similar soils: 35 to 55 percent
Lehr and similar soils: 35 to 55 percent

Average Component Composition

Bowdle: 42 percent
Lehr: 42 percent
Wabek: 8 percent
Stady: 5 percent
Arnegard: 2 percent
Falkirk: 1 percent

Named Component Description

Bowdle

Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 8 inches; loam
Bw1—8to 22 inches; loam
Bk—22 to 25 inches; gravelly loam
2C1—25to 30 inches; very gravelly loamy
sand
2C2—30to 60 inches; very gravelly loamy
sand

Lehr

Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Somewhat excessively drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 6 inches; loam
Bw—~6 to 11 inches; loam
Bk1—11 to 15 inches; loam
2Bk2—15 to 22 inches; gravelly loamy coarse
sand
2C—22to 60 inches; very gravelly coarse
sand
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Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

2241—Bryant loam, 0 to 6 percent slopes

Setting
Bryant soils occur on rises on lake plains.
Map Unit Composition (percent)

Named Components
Bryant and similar soils: 80 to 95 percent
Average Component Composition

Bryant: 87 percent
Makoti: 5 percent
Bearpaw: 3 percent
Rusklyn: 3 percent
Bowdle: 1 percent
Telfer: 1 percent

Named Component Description

Bryant

Slope: 0 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0to 8 inches; loam
Bw—a_8 to 15 inches; clay loam
Bk—15 to 32 inches; loam
C—32to 60 inches; loam
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Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

2242—Cohagen-Vebar-Parshall fine
sandy loams, 15 to 50 percent slopes

Setting

Cohagen and Vebar soils occur on ridges. Cohagen
soils occur on shoulder slopes. Vebar soils occur on
backslopes and summits. Parshall soils occur in
swales. This unit occurs on uplands.

Map Unit Composition (percent)

Named Components

Cohagen and similar soils: 25 to 40 percent
Vebar and similar soils: 15 to 35 percent
Parshall and similar soils: 10 to 25 percent

Average Component Composition

Cohagen: 28 percent
Vebar: 22 percent
Flasher: 17 percent
Parshall: 16 percent
Beisigl: 3 percent
Rock Outcrop: 3 percent
Telfer: 3 percent
Arnegard: 2 percent
Harriet: 2 percent
Wabek: 2 percent
Werner: 2 percent

Named Component Description

Cohagen

Slope: 15to 50 percent

Depth to Restrictive Feature: Bedrock (paralithic);
4 to 20 inches

Drainage Class: Well drained
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Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
A—oO0 to 3 inches; fine sandy loam
C—3to 17 inches; fine sandy loam
Cr—17 to 60 inches; bedrock

Vebar

Slope: 15to 35 percent
Depth to Restrictive Feature: Bedrock (paralithic);
20 to 40 inches

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
A—-O0 to 5 inches; fine sandy loam
Bw—5 to 26 inches; fine sandy loam
C—26 to 32 inches; fine sandy loam
Cr—32to 60 inches; bedrock

Parshall

Slope: 15to 25 percent

Depth to Restrictive Feature: None noted

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
A—O0to 12 inches; fine sandy loam
Bw—12 to 29 inches; fine sandy loam
Bk—29 to 48 inches; fine sandy loam
BCk—48 to 60 inches; loamy fine sand

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management

Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,

Soil Survey

Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

2243—Vebar-Flasher complex, 9to 15
percent slopes

Setting

Vebar and Flasher soils occur on ridges. Vebar soils
occur on backslopes and summits. Flasher soils occur
on shoulder slopes. This unit occurs on uplands.

Map Unit Composition (percent)

Named Components

Vebar and similar soils: 25 to 50 percent
Flasher and similar soils: 15 to 35 percent

Average Component Composition

Vebar: 34 percent
Cohagen: 25 percent
Flasher: 25 percent
Beisigl: 5 percent
Amor: 3 percent
Telfer: 3 percent
Cabba: 2 percent
Parshall: 2 percent
Regent: 1 percent

Named Component Description

Vebar

Slope: 9to 15 percent
Depth to Restrictive Feature: Bedrock (paralithic);
20 to 40 inches

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
A—-O0 to 5 inches; fine sandy loam
Bw—5 to 26 inches; fine sandy loam
C—26 to 32 inches; fine sandy loam
Cr—32to 60 inches; bedrock

Flasher

Slope: 9to 15 percent

Depth to Restrictive Feature: Bedrock (paralithic);
7 to 20 inches

Drainage Class: Somewhat excessively drained
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Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
A—-O0 to 6 inches; loamy fine sand
AC—6 to 10 inches; loamy fine sand
Cr—10to 60 inches; bedrock

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.

2244—Daglum-Belfield loams, 0to 2
percent slopes

Setting

Daglum soils occur in swales. Belfield soils occur on
rises. This unit occurs on terraces and uplands.

Map Unit Composition (percent)

Named Components

Daglum and similar soils: 50 to 75 percent
Belfield and similar soils: 15 to 35 percent

Average Component Composition

Daglum: 66 percent
Belfield: 21 percent
Rhoades: 8 percent
Grail: 2 percent
Harriet: 2 percent
Stirum: 1 percent

Named Component Description

Daglum
Slope: 0 to 2 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
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Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
Ap—-O0 to 7 inches; loam
E—7 to 8 inches; silt loam
Btn—8 to 18 inches; clay
Bky—18 to 32 inches; clay loam
C—321t0 60 inches; clay

Belfield

Slope: 0 to 2 percent

Depth to Restrictive Feature: None noted

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Saline within 30 inches

Sodium Affected: Sodic within 30 inches

Typical profile:
A—O0 to 9 inches; loam
E/B—9 to 12 inches; silty clay loam
Btn1—12 to 17 inches; silty clay
Btn2—17 to 24 inches; silty clay loam
Bk—24 to 43 inches; silty clay loam
C—43t0 60 inches; clay loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series
and Their Morphology.” Additional information specific
to this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

2245—Felor loam, 0 to 2 percent slopes

Setting

Felor soils occur on flats on terraces and uplands.
Map Unit Composition (percent)

Named Components

Felor and similar soils: 65 to 75 percent
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Average Component Composition

Felor: 70 percent

Bowdle: 7 percent

Farnuf: 6 percent

Lehr: 4 percent

Regent: 4 percent

Grail: 3 percent

Parshall: 3 percent

Felor fine sandy loam: 2 percent
Wabek: 1 percent

Named Component Description

Felor

Slope: 0 to 2 percent

Depth to Restrictive Feature: None noted

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
Ap—O0to 11 inches; loam
Bt—11 to 28 inches; sandy clay loam
2Bw—28 to 34 inches; silty clay
2C—341to 60 inches; silty clay

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management

Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.

2246—Crail silty clay loam, O to 6 percent
slopes

Setting

Grail soils occur on flats and in swales on uplands.

Soil Survey

Map Unit Composition (percent)

Named Components
Grail and similar soils: 40 to 60 percent
Average Component Composition

Grail, level and nearly level: 49 percent
Grail, gently sloping: 25 percent
Savage: 10 percent

Felor: 7 percent

Belfield: 3 percent

Reeder: 3 percent

Bowdle: 1 percent

Lawther: 1 percent

Rhoades: 1 percent

Named Component Description

Grall

Slope: 0 to 3 percent

Depth to Restrictive Feature: None noted

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
A—oO0 to 10 inches; silty clay loam
Bt—10 to 24 inches; silty clay
Bk—24 to 52 inches; silty clay loam
C—52 to 60 inches; silty clay loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series
and Their Morphology.” Additional information specific
to this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management

Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.
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2247—Harriet loam

Setting

Harriet soils occur on flats on flood plains and
drainageways.

Map Unit Composition (percent)

Named Components
Harriet and similar soils: 70 to 90 percent
Average Component Composition

Harriet: 79 percent

Heil: 6 percent
Marysland: 5 percent
Colvin, saline: 3 percent
Noonan: 2 percent
Stirum: 2 percent
Easby: 1 percent
Hamerly: 1 percent
Tonka: 1 percent

Named Component Description

Harriet

Slope: 0 to 2 percent
Depth to Restrictive Feature: None noted
Drainage Class: Poorly drained
Flooding: Occasional
Water Table: Seasonal
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
E—O0 to 2 inches; silt loam
Btn—2 to 18 inches; clay loam
Bz1—18 to 28 inches; loam
2Bz2—28 to 38 inches; very fine sandy loam
3Ab—38 to 40 inches; clay loam
3C—40 to 60 inches; stratified very fine sandy
loam to silty clay

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series
and Their Morphology.” Additional information specific
to this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.
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Management

Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

2248—L ehr-Bowdle loams, 3to 6 percent
slopes

Setting

Lehr soils occur on rises. Bowdle soils occur in swales.
This unit occurs on terraces and outwash plains.

Map Unit Composition (percent)

Named Components

Lehr and similar soils: 50 to 75 percent
Bowdle and similar soils: 15 to 40 percent

Average Component Composition

Lehr: 57 percent
Bowdle: 28 percent
Wabek: 6 percent
Arnegard: 3 percent
Stady: 3 percent
Bowbells: 1 percent
Falkirk: 1 percent
Parshall: 1 percent

Named Component Description

Lehr

Slope: 3to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Somewhat excessively drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 6 inches; loam
Bw—~6 to 11 inches; loam
Bk1—11 to 15 inches; loam
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2Bk2—15 to 22 inches; gravelly loamy coarse
sand

2C—22to 60 inches; very gravelly coarse
sand

Bowdle

Slope: 3to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 8 inches; loam
Bw—=8to 22 inches; loam
Bk—22 to 25 inches; gravelly loam
2C—251t0 60 inches; very gravelly loamy
sand

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

2249—Makoti silty clay loam, 0to 3
percent slopes

Setting
Makoti soils occur on flats on lake plains.

Map Unit Composition (percent)

Named Components
Makoti and similar soils: 70 to 90 percent
Average Component Composition

Makoti: 77 percent
Bryant: 12 percent
Rusklyn: 7 percent

Soil Survey

Flaxton: 1 percent
Noonan: 1 percent
Tally: 1 percent
Wildrose: 1 percent

Named Component Description

Makoti

Slope: 0 to 3 percent

Depth to Restrictive Feature: None noted

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

Ap—-0 to 6 inches; silty clay loam

Bw—=6 to 19 inches; silty clay loam

Bk—19 to 34 inches; silty clay loam

C—341to 60 inches; stratified very fine sandy loam
to silty clay loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

2250—Makoti-Rusklyn silty clay loams, 3
to 6 percent slopes

Setting

Makaoti soils occur in swales. Rusklyn soils occur on
rises. This unit occurs on lake plains.

Map Unit Composition (percent)

Named Components

Makoti and similar soils: 45 to 70 percent
Rusklyn and similar soils: 25 to 50 percent
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Average Component Composition

Makoti: 50 percent
Rusklyn: 38 percent
Bryant: 12 percent

Named Component Description

Makoti

Slope: 0 to 6 percent

Depth to Restrictive Feature: None noted

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
Ap—-0 to 6 inches; silty clay loam
Bw—=6 to 19 inches; silty clay loam
Bk—19 to 34 inches; silty clay loam
C—34to 60 inches; stratified very fine sandy

loam to silty clay loam

Rusklyn

Slope: 1 to 6 percent

Depth to Restrictive Feature: None noted

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
Ap—o0 to 9 inches; silty clay loam
Bk—9 to 28 inches; silty clay loam
C1—28to 53 inches; silty clay loam
2C2—53to 60 inches; clay loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.
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2251—Makoti-Rusklyn silty clay loams, 6
to 9 percent slopes

Setting

Makoti soils occur on side slopes of ridges. Rusklyn
soils occur on ridges. This unit occurs on lake plains.

Map Unit Composition (percent)

Named Components

Rusklyn and similar soils: 20 to 45 percent
Makoti and similar soils: 20 to 45 percent

Average Component Composition

Rusklyn: 28 percent
Bryant: 26 percent
Makoti: 26 percent
Tally: 9 percent
Sakakawea: 8 percent
Lihen: 1 percent
Wabek: 1 percent
Zahl: 1 percent

Named Component Description

Rusklyn

Slope: 6 to 9 percent

Depth to Restrictive Feature: None noted

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
Ap—o0 to 9 inches; silty clay loam
Bk—9 to 28 inches; silty clay loam
C1—28to 53 inches; silty clay loam
2C2—53to 60 inches; clay loam

Makoti

Slope: 6 to 9 percent

Depth to Restrictive Feature: None noted
Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected
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Typical profile:

Ap—-0 to 6 inches; silty clay loam

Bw—=6 to 19 inches; silty clay loam

Bk—19 to 34 inches; silty clay loam

C1—341to 60 inches; stratified very fine sandy
loam to silty clay loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.

2252—Max-Zahl-Arnegard loams, 9to 35
percent slopes, very stony

Setting

Max and Zahl soils occur on knolls and ridges. Max
soils occur on backslopes and summits. Zahl soils
occur on shoulder slopes. Arnegard soils occur on
footslopes of knolls and ridges and in swales. This unit
occurs on till plains and moraines.

Map Unit Composition (percent)

Named Components

Max and similar soils: 20 to 45 percent
Zahl and similar soils: 20 to 40 percent
Arnegard and similar soils: 5 to 25 percent

Average Component Composition

Max: 28 percent
Zahl: 37 percent
Williams: 12 percent
Arnegard: 9 percent
Bowbells: 8 percent
Vida: 4 percent
Wabek: 2 percent

Named Component Description

Max

Slope: 9to 35 percent
Depth to Restrictive Feature: None noted

Soil Survey

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
A—O0to 6 inches; loam
Bw—=6 to 16 inches; loam
Bk—16 to 37 inches; loam
C—371t0 60 inches; loam

Zahl

Slope: 9to 35 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 5 inches; loam
Bk—-5 to 20 inches; loam
C—20to 60 inches; clay loam

Arnegard

Slope: 9to 25 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 13 inches; loam
Bw—13 to 36 inches; loam
Bk—36 to 60 inches; loam

Detailed soil descriptions for all map unit components
are in alphabetical order in the section “Soil Series and
Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management

Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the
following sections: Agronomy, Rangeland, Recreation,
Wildlife Habitat, Engineering, and Soil Properties.
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2253—Mondamin silty clay, 1 to 6 percent
slopes

Setting

Mondamin soils occur on rises on lake plains and till
plains.

Map Unit Composition (percent)

Named Components

Mondamin and similar soils: 50 to 70 percent

Average Component Composition

Mondamin: 60 percent
Wildrose: 21 percent
Rusklyn: 6 percent
Bryant: 4 percent
Makoti: 3 percent
Zahl: 3 percent
Hamerly: 2 percent
Williams: 1 percent

Named Component Description

Mondamin

Slope: 1 to 6 percent

Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected
Typical profile:

Ap—o0 to 6 inches; silty clay

Bt—6 to 13 inches; silty clay
Bk—13 to 43 inches; silty clay loam
C—43to 55 inches; silty clay loam
Cy—55 to 60 inches; silty clay

Detailed soil descriptions for all map unit components

are in alphabetical order in the section “Soil Series and

Their Morphology.” Additional information specific to
this map unit, such as USDA textures, permeability,
and soil reaction, is available in the “Soil Properties”
section.

Management
Major Uses: Cropland, pasture, and hayland

For cropland limitations and hazards see Table 6.
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For information about managing this map unit, see
the following sections: Agronomy, Rangeland,
Recreation, Wildlife Habitat, Engineering, and Soll
Properties.

2254—Overly silty clay loam, 0to 3
percent slopes

Setting
Overly soils occur on flats on lake plains.

Map Unit Composition (percent)

Named Components

Overly and similar soils: 45 to 74 percent

Average Component Composition

Overly: 54 percent
Great Bend: 21 percent
Sinai: 10 percent
Bearden: 5 percent
Rusklyn: 4 percent
Nutley: 3 percent
Aberdeen: 1 percent
Renshaw: 1 percent
Tonka: 1 percent

Named Component Description

Overly

Slope: 0 to 3 percent

Depth to Restrictive Feature: None noted

Drainage Class: Well drained

Flooding: None

Water Table: Seasonal

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:
A—oO0 to 10 inches; silty clay loam
Bw—10 to 18 inches; silty cl